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Pabouas mporpamma yueOHo#l mucummmuael OO/[.05 buonoruss paspaboraHa Ha
OCHOBE TpeOoBanmii DeaepanbHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTA
cpenHero  oOmiero  0o0pa3oBaHMs, YTBEPXKICHHOTO MPUKA3oM MUHUCTEPCTBA
oOpazoBanust U1 Hayku P® Ned413 ot 17.05.2012 r., npeabsaBiseMbIX K CTPYKTYPE,
COJICPKaHUIO M pe3yJibTaraM ocBoeHUs yueOHou muctumuinasl OJ1/1.05 buosnorus, B
COOTBETCTBUM C PEKOMEHIAaUMsMU MO OPraHu3aluu MOJIYYEHUs CPEOHEro OOIIero
oOpa3oBaHMsl B TMpeAeliax OCBOCHUS O0pPa30BATEIBHBIX MPOTPAMM  CPEIHETO
npodeccuoHaabHOro 00pa3oBaHusi Ha 0Oa3e OCHOBHOrO 00miero oOpa3oBaHus, C
y4eToM TpeOoBaHMil (heaepanbHbIX TOCYAAPCTBEHHBIX 00pA30BATENIbHBIX CTAHIAPTOB
W TOJy4YaeMOH MpoQecCHd WA CHEHMATBHOCTH CPEOHETO MPO(EeCCHOHAIBHOTO
oOpazoBaHwusl.

Opranmzarusi-pa3padotunk: bpsuckmii pumman [TYTIC

OnoOpeHO Ha  3aceJaHUM  UMKIOBOM  KOMHUCCHMM  00ENnpo(heCCHOHATBHBIX,
€CTECTBEHHO- HAYYHBIX U MATEMATHYECKUAX T CUUIUIAH

[TpoTokon Ne 7 ot « 12 » 05 2026
[Ipencenaresnb UIUKIOBOW KOMUCCUA [Mamowankosa B.H.

PexomennoBaHo MeToIMUECKUM COBETOM (pustnasia
[Tpotokon Ne 6 ot « 14 » 05 2026
[Tpencenarens — 3am. aAupekTopa (punaunana no YI1P Mapunenkos W.E.

YreepxacHo lleparornyeckum coserom TI'YTIC
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1. OOmas xapakrepucTuka padoueii nporpaMmMmbl Y4eOHOIH JHCUHIIIMHBI
OO0/1.05 buoJorust

1.1. MecT0 AUCHMILIMHBI B CTPYKTYpe OCHOBHOII MNPO(PecCHOHATbHOI
00pa30BaTeJbHON NMPOrpaMMBblI

Vuednas aucuummmHa OOJ[.05 buosorus sapiasercs o00S3aTe€NbHONH YacThbiO
0011e00pazoBaTeNbHOrO HKKIIa 00pazoBaresibHOi mporpaMMbl CITO B COOTBETCTBUM C
OI'OC no cneranbHOCTH 23.02.08 CTPOUTENBCTBO JKEJIE3HBIX AOPOT, YTh U IyTEBOE
XO3SHCTBO.

1.2. eab ¥ IAHHpPYEMBbIE Pe3yJabTAThl 0CBOCHHUS IHCUMIINHBI
1.2.1. Ileqib AMCHUNJINHBI.
Henb: oBnaaecHue OOYYAOIIMMUCA 3HAHUSAMH O CTPYKTYPHO-(YHKIMOHATBHON
OpPraHM3AlAX KMBBIX CUCTEM PA3HOrO paHra U NpuOOPETEHHE YMEHMI MCIOIB30BaTh
3TH 3HAHUS JJI1 TPAMOTHBIX JCHCTBMH B OTHOLICHMH OOBEKTOB >KUBOU MPUPOIBI U
PELIEHUS PA3JIMYHBIX )KU3HEHHBIX TPOOJIEM.
3apaum:
* OCBOCHHE OOYYArOUIMMUCS CUCTEMBI 3HAHWH O OHMOJIOTHYECKUX TEOPHUSAX, YUCHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, NPaBWIAX, CIYXKAMX OCHOBOM s
(opMUPOBaHUS MPEICTABICHHNA O €CTECTBEHHO-HAYYHON KaPTUHE MUPA,
0 METOJaX HAYYHOI'O MO3HAHMs, CTPOCHUH, MHOTOOOpa3ud U OCOOCHHOCTIX KHBBIX
CUCTEM PA3HOTO YPOBHS OPraHW3alMH, BBIJAIOMMXCA OTKPBITUSX M COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,
* popmupoBaHue y 00yUarOIMXCs MO3HABATENBHBIX, MHTEIIEKTY ATbHBIX
Y TBOPYECKHUX CIOCOOHOCTEN B MPOLIECCE aHAJIM3A JAHHBIX O MYTAX PA3BUTHS
B OWOJIOTMM HAy4HBIX B3IJISIAOB, MACH W MOAXOMOB K W3YUYCHHIO >KHBBIX CHUCTEM
Pa3HOr0 YPOBHS OPraHU3aluu;
* CTAQHOBJICHUE Yy OOydaromuxcs oOwEel KyabTyphl, (PYHKIMOHAIBHOW IPaMOTHOCTH,
Pa3BUTHE YMECHHIA OOBSICHATH W OLICHMBATH SIBJICHHS OKPYXAOLIET0 MUpPA >KUBOH
PUPOJIbI HA OCHOBAHWM 3HAHWH M ONBbITA, MOJYUYECHHBIX IPH U3YUYEHUN OUOJIOTHN,
* (opmupoBanre 'y OOyYAOIIMXCA YMEHUH  WUIFOCTPUPOBATH  3HAYCHHE
OMOJIOTMYECKUX 3HAHWA B MPAKTUYECCKOW JACATEIBHOCTM YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULIMHCKAX TEXHOJIOTUI U arpoOMOTEXHOJIOTHiA;
* BOCIIUTaHUE YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS YETIOBEKOM >KMBOMA
OPUPOABI, HEOOXOIUMOCTH OEPEKHOIO OTHOMICHUS K HEW, COOMIOACHUSI STUUYECKHUX
HOPM IIPY MTPOBEIEHUM OMOJIOTHYECKUX UCCIIEI0BAHUH;
* OCO3HaHWE LCHHOCTH OWOJIOTMYECKUX 3HAHWU s TOBBIIICHHS  YPOBHS
AKOJIOTHYECKOM KYJIBTYPBIL, Ui POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,
* MPUMEHEHUE MPHOOPETEHHBIX 3HAHWI M YMEHHI B MOBCEAHEBHOMN SKU3HU
JUIL OLICHKHA TIOCJIIEACTBHI CBOEH MEATENIBHOCTA IO OTHOLICHHUIO K OKPY KarOIIEH
cpene, COOCTBEHHOMY 3J0POBBIO, OOOCHOBAHHE M COOIIOJEHUE MEDP MPOPHIAKTHKH
3a00JICBAHUH.
1.2.2. Ilnmanupyembie Ppe3yJabTAaTbl OCBOCHHS Y4Ye€OHOIi JMCHUILVIMHBI B
coorBercrBuH ¢ PI'OC CIIO u Ha ocHoe PI'OC COO
Oco0oe 3HaueHue nucuuminHa umeeT npu popmupoannu OK u [1K



HanmeHoBaHue 1 Koj
KOMMNEeTeHUNN

OK 01. Bbibupatb
cnocobbl peweHns 3agay
npogeccnoHanbHoOM
LeATeNlbHOCTH
NPUMEHUTENBHO K
pas/IMYHbIM KOHTEKCTaM

MnaHn yemble pe3ynbTaThl

O6bume
JNINYHOCTHbIE pe3ynibTaTbl A0/HKHbI OTPaXaTb B
4yacTW: TPYLOBOro BOCMUTaHUA:
- TOTOBHOCTb K TpyAy, OCO3HaHue
macTepcTBa, TPyAo/o6ue;
- rOTOBHOCTb K
TEXHOMOTMYECKON UK  couManbHOW HanpaB/IEHHOCTH,
CNoCco6HOCTb UHULUMPOBATb, nnaHnpoBaThb 7
CaMOCTOATE/IbHO BbIMONMHATL TaKYH AeATe/IbHOCTb;
- WHTepec K pas3inyHbIM cgepaM MpoheccCUoHanbHOM
LeATeNbHOCTH.
MeTanpeameTHble pe3y/bTaTbl AO/DKHbI OTpaXkaTb:
OBnapgeHue yHUBepcaibHbIMU yyebHbIMU
no3HaBaTe/IbHbIMU AeNCTBUAMMU:
a) 6a30Bble N0rMYecKue JencTBus:
- CaMOCTOATENbHO (hOPMYNMPOBaTh W aKTyanu3npoBsaTb
npo6siemy, paccmaTpuBaTb €e BCECTOPOHHE;

LLEHHOCTM

aKTVBHOIA 0eAaTenbHOCTU

- yCTaHaBNMBaTb  CYL|ECTBEHHbIA MNPU3HAK WK
OCHOBaHWA AN CPaBHEHMsA,  Knaccudukauum
06006LLeHNs;

- ONpefensiTb Lenn aesTeNbHOCTM, 3afaBaTb MapaMeTpsbl
N KPUTEPUUN X LOCTUIKEHUS;

- BbISIBNSITb 3aKOHOMEPHOCTM U NPOTUBOPEUMS

B pacCMaTpUBAEMbIX SBNEHUSAX;

- BHOCWUTb KOPPEKTUBbI B [E€ATENIbHOCTb, OLEHWUBATb
COOTBETCTBME Pe3yNbTaTOB LeNsM, OLeHUBaTb PUCKK
nocneAcTBUA AeATeNbHOCTHU;

6) 6a3oBble UccnefoBaTeNibCkne LenCTBUA:

- BnageTb HaBblkamMy Y4ebGHO-McCCNefoBaTeNbCKON W

MPOEKTHON AesTeNbHOCTW, HaBblKaMW  paspeLLeHus
npo6nem;
- BbIIBNSITb  NMPUYUHHO-CNEACTBEHHble  CBA3W U

aKTyanmsupoBaTb 3ajady, BblABUraTb TuUMOTe3y ee
pelleHns, HaxoAWTb apryMeHTbl [ANs [0Ka3aTenbCTBa
CBOMX YTBEPX/[EHWIA, 3afiaBaTb NapameTpbl N KPUTEPUM
peLLeHus;

- aHanM3npoBaTb MO/yyYeHHble B XO4e pelleHns 3aaum
pesynbTaThbl, KPUTNYECKN OLEeHMBaTb nx

OucunnnunHapHsble
MP6 1. ChopMMPOBAHHOCTb 3HAHWIA O MecTe U Poan B61oNorm

B CUCTeEMe Hay4HOro 3HaHus; (YHKUWOHANbHOW TpPaMOTHOCTM
yenoBeKa A1 PeLeHNs XN3HEHHbIX NPo6iem.
MP6 2. CdhopMUPOBAHHOCTL YMEHUSA pacKpbliBaTb COAepXKaHue

OCHOBOMoOMaravWmnx 6MONOrMYECKUX TEPMUHOB U MOHATUIA: XKU3Hb,
KneTka, TKaHb, OpraH, OpraHusM, BuUA, MOMyNAUMSA, 3KOCKCTEMA,
6uoueHo3, buocgepa; metabonnsm (06MeH BelLecTB

N NpeBpalleHne 3Heprun), romeoctas (camoperynaums), 6MoCUHTE3
6enka, CTPYKTypHas OpraHusauus >XXWBbIX CUCTEM, AUCKPETHOCTb,
camoperynaums, camoBOCrnpoun3BefeHmne (penpomykuus),
Hac/lefCTBEHHOCTb, W3MEHYMBOCTb, 3HEPro3aBMCUMMOCTb, POCT W
pasBuTME, YPOBHEBASA OpraHmnsaLms.

NP6 3. ChopMnpOBaHHOCTb YMeHMA packpbiBaTb COAep>kaHue
OCHOBOMONAralWmMx 6MONOrNYecKNX TEOPUA N TMNOTE3: KNeTOYHO,

XPOMOCOMHOM, MYTaLMOHHOW, 3BOJIIOLMOHHON, MNPOUCXOXAEHUS
YXXWU3HU 1 YenoBeka.
MPo6 4. CthopmnpoBaHHOCTb YMEHMA pacKpbiBaTb

OCHOBoOMoJararoLwme 6MONOrMYeCcKNe 3aKoHbl 1 3akoHomepHocTu (I
MeHpgena, T. MopraHa, H.W. BaBunosa, 3. Nekkens,

®. Miwnnepa, K. bapa), rpaHuubl UX MNPUMEHUMOCTU K >XXMBbIM
cucTemam.

MP6 5. MpuobpeTteHne onbiTa MNPUMEHEHUA OCHOBHbLIX METOLOB
Hay4YHOro NO3HaHMA, UCMOMb3yeMbIX B 610oN0run: HabnwaeHns

M OMUCAHUA XUBbLIX CUCTEM, MPOLECCOB U ABNEHWIA; opraHusayun u
npoBefeHUss GUONOrNYECKOro IKCNEPUMEHTA, BblABVXKEHUS TMNOTE3,
BbIAB/IEHUA 3aBUCUMOCTU MEXAY MWCCNefyemMbiMU  BeIMUYMHaAMU,
00BbACHEHMA NOMYYEeHHbIX pe3ybTaToB

1 (hOPMYIMPOBaHMNA BbIBOJOB C UCMOJIb30BAHWMEM HayUHbIX MOHATUN,
TEOPUIn N 3aKOHOB.

NP6 6. CpopMUPOBAHHOCTb YMEHWUA BbIAENATb CYLLECTBEHHbIE
NMPU3HaKN BMPYCOB, KNETOK MPOKapuoT U 3yKapuoT; OLHOKNETOYHbIX
MW MHOTOK/METOYHbIX OpraHu3smMoB, BWAOB, OWOreoLeHO30B MU
3KoCUCTeM;  0COBEHHOCTM  npoueccoB  0OMeHa  BELWECTB MU
npeBpaLwleHnsa 3Hepruy B KfeTke, (POTOCUHTE3a, MIacTUYECKOro K
3HepreTMyeckoro  ob6MeHa, XEeMOCMHTE3a, MUTO3a, Mei03a,
OMJIOAOTBOPEHUSA, PasBUTUA U PasMHOXEHUS, WHAMBUAYaNbHOIO
pasBuTUS opraHusma (OHTOreHesa), 60pbObI 3a CyL,ECTBOBaHUeE,



OK 02. MWcnonb3oBaTb
COBpPEMEHHblE  CpeAcTBa
noucka, aHanmsa

" NHTepnpeTauunu
NH(opmaLmm

7 NHOPMaLMOHHbIEe

[IOCTOBEPHOCTb, NMPOrHO3MPOBaTb WU3MEHEHMEe B HOBbIX
YCNOBUSX;

-paspabaTbiBaTb NaH pelweHns NpobaemMbl C y4eToMm
aHanmsa NMer LW nxcs mMaTepuanbHbIX n
HemaTepuanbHbIX PECYPCOB;

- YMeTb MNEPEeHOCUTb 3HaHWA B [MO3HABATENbHYH U
NPaKTUYECKYH 061acTV XN3HELEATENbHOCTH;

- YMeTb MHTErpMpoBaThb 3HAHWA U3 Pa3HbIX NPeAMETHbIX
obnacTeir;

- BblABWraTb HOBble MAeW, Npegnaratb OPUrUHaNbHbIE
NOAXOAbl U peLleHuns

JINUHOCTHbIE pe3ynbTaTbl A0/KHbI
4acTW: LEHHOCTU Hay4YHOro Mo3HaHUSA:
-C(hOPMUPOBAHHOCTb MVPOBO33PEHNS,
COOTBETCTBYHLLEFO COBPEMEHHOMY YPOBHHK Pa3BUTUA
HayKM U OO6LLECTBEHHON MPaKTUKX, OCHOBAHHOTO Ha
Avanore  KynbTyp, CMOCOGCTBYIOLIEr0  OCO3HAHMIO

oTpaxaTb B

€CTeCTBEHHOro 0T60pa, BMA006pPa30BaHMsA, MNPUCMOCOBNEHHOCTM
OpraHM3moB K cpege 06uUTaHWUA, BAUAHUS KOMMOHEHTOB 3KOCUCTEM,
aHTPONOreHHbIX N3MEHEHWI

B 9KOCMCTEMAaXxX CBOEN MEeCTHOCTH,

KPYrosopoTa BeLLeCTB M NpeBpaLleHne aHeprumn B buocpepe.

NP6 7. CdhopMMPOBaHHOCTL YMEHUA TMPUMEHATb MOJyYeHHble
3HaHMA ANA 06BbACHEHUS GUONOrNYEeCKUX MPOLECCOB U SBMEHWUNI, ANS
NPUHATUA NPaKTUYECKUX PeLleHNn B MOBCEAHEBHOW XU3HM

C uenbto obecreyeHns 6e30MacHOCTU CBOEro 340POBbA U 340POBbSA
OKpY>XatoLmnx ngen, cobnogeHns 340poBoro ob6pasa XusHu, HOpPM
rpamMoOTHOrO MNOBeAEHWS B  OKPYXXaloLlieid MpupogHOR  cpeje;
NnoHMMaHue Heob6xoaumocTu NCMnonb3oBaHuA LBOCTVKEHWA
COBpPEMEHHOW 6Mon0rMm un OUOTEXHONOTUIA ANa  palyoHanbHOro
NPUPOLONONb30BaHNS.

MP6 8. ChopMMPOBAHHOCTb YMEHUA pellaTh 6GUON0rnYeckne 3agayu,
COCTaBNATb FEHOTUMNYECKNE CXEMbI CKPELLMBaHUS

AN pas3HbiX TWMOB Hac/lefoBaHUS MPU3HAKOB Yy OpraHu3mos,
COCTaBNATb CXeMbl MEpPeHOCa BeLecTB M 3HEPrn B 3KOCUCTEMAX
(uenu NUTaHMs, NULLLEBLIE CETN).

MP6 9. CdopmMMpoBaHHOCTb YMEHWIA KPUTUYECKW OLEHMBATb
MH(popMaLMilo  BMONOTMYECKOr0  COAEepXXaHus,  BK/OYaoLWYyHo
nceBfOHayu4Hble 3HAHMA W3 pasNYHbIX WCTOYHUKOB (CpeacTsa
MaccoBol  MHopmauuu, Hay4YHO-MonNynspHble  MaTepuanbl);
NHTEpPNpeTUPOBaTb 3TUYECKME acNeKTbl COBPEMEHHbIX UCCeA0BaHUIA
B 6uonorun,  meauuuHe,  OGUOTEXHOMOrMKM;  paccMaTpuBaTb
rno6anbHble 3KOoNI0rnyecKume npo6iembl COBPEMEHHOCTH,
(hopMMpoBaTb N0 OTHOLIEHWIO K HUM COOCTBEHHYIO MO3ULUIO.

MP6 10. CdopMMpoBaHHOCTb YMEHWI co3fhaBaTb COOBCTBEHHbIE
MUCbMEHHbIE W YCTHble COOOLLEHWS HA OCHOBE OMOMNOrNYECcKOoW
NH(pOpMaLUN N3 HECKOSIbKUX MCTOYHMKOB, FPamOTHO WMCMO/Ib30BaTb
MOHATUIHBIN annapat 6uonornu

MP6 1. ChopMMPOBAHHOCTb 3HAHWIA O MecTe MU Poan B6KMoNorum

B CUCTeEMe Hay4HOro 3HaHus; (YHKUWOHANbHOW rpaMOTHOCTM
4yenoBekKa Ana pelleHns XXU3HEHHbIX Npobnem.

MP6 7. CdhopMMpPOBaAHHOCTb YMEHUA TMPUMEHSTb MOMyYeHHble
3HaHUA ANna 06bACHEHNA BMONOTMYECKMUX NPOLECCOB U ABNEHUN, ANs
NPUHATUA NPaKTUYECKUX PeLLeHNn B MOBCEAHEBHOM XU3HM



TEeXHONornn
BbIMO/IHEHUS
npoeccnoHanbHoM
[eATeNbHOCTM

ans
3agay

OK 04. 320heKTUBHO
B3aMMO/IeNCTBOBATb n
paboTtaTtb

B KO/INEKTUBE

N KOMaHzge

OK 07. CogpgeitctBoBaTb
COXPaHEHMIO
OKpYy>KatoLLen cpegbl,
pecypcocbepexxeHuto,

CBOEro mecra

B MONMKYNbTYPHOM MUpe.

MeTanpeamMeTHble pe3ynbTaTbl JO/KHbI OTPaXaTb:
OBnapgeHue yHUBepcaibHbIMU yyebHbIMU
nos3HaBaTe/IbHbIMWU AeNCTBUAMMN:

B) paboTa ¢ MH(popmaymei:

- BlafieTb HaBblKaMy NONYYeHUS UH(opMaLmm

M3  UCTOYHMKOB pasHblX TUMOB, CaMOCTOATENbHO
OCYLLLeCTBNATb NMOWCK, aHan3, cucTemaTnsaLmio

W VMHTepnpeTauuio WHpOpMaLUnM pasnYHbIX BUAOB U
(hopm npeacTaBneHuns;

- OLEeHMBaTb [OCTOBEPHOCTb,
NHopMaLuu,

ee COOTBETCTBME MPABOBbIM W MOPanbHO-3TUYECKUM
HOpMam

JINYHOCTHbIe pe3ynbTaTbl [0/KHbI
4acTW: LLeHHOCTN Hay4YHOro No3HaHUA:
- 0CO3HaHWe LEeHHOCTW Hay4yHOM [eATe/lbHOCTH,
rOTOBHOCTb OCYLLLeCTBNATD NMPOEKTHY0 "
nccneaoBaTeNlbCKy AeATeNbHOCTb MHANBUAYANIbBHO U B
rpynne.

MeTanpeamMeTHble pe3ynbTaTbl JO/KHbI OTPaXaTb:
OBnapgeHune yHUBepcaibHbIMU
KOMMYHUKaTUBHbIMWU AeACTBUAMMU:

6) coBMecTHas [eATeNbHOCTb:

NernTMMHOCTb

oTpaxaTb B

- NoHMMaTb M  WCNONb30BaTb  MpeuMylLLecTBa
KOMaHAHOA

Y UHAMBUAYaNbHOW paboTbl;

- NpuUHUMATb LUEeNM  COBMECTHOW  [eATeNbHOCTM,

OpraHn30BbIBaTb U KOOPAUHNPOBaTbL AENCTBUSA

No ee [AOCTUXEHWUIO: COCTaBNATb MNaH [AelCTBUIA,
pacnpefensAtb PoiM C y4eTOM MHEHWIA Y4YaCTHUKOB
06CyxaTb pe3ynbTaTbl COBMECTHON paboThl

JINYHOCTHbIE pe3ynbTaTbl [O/MKHbI OTpaXaTb B
4yacTn: 3KOJIOTMYECKOro BOCMUTAHUA: -
chOopMMUPOBAHHOCTb 3KOM0rMYecKoi KyNbTypbl,
MOHMMaHWe  BAMAHWA  COLMANbHO-3KOHOMMUYECKUX

C uenbto obecrneveHns 6e30MacHOCTM CBOEro 30pOBbSA W 340POBbA
OKpY>XatoLnx ngen, cobnofeHns 340poBoro obpasa Xu3Hu, HOpPM
rpamMoTHOrO MNOBeAEeHWS B  OKPYXXalolleid MpupoLHONA  cpeje;
MOHUMaHwue Heobxo4MMOCTK MCNoNb30BaHNA LOCTUXKEHWIA
COBpPEMEHHON 6MONMorMM 1 OGUOTEXHONOTWIA AN PaLMOHaNbHOMO
NMPMpPOSONO0/b30BaHUSA.

MP6 10. CdhopMMpPOBaHHOCTb YMEHWI co3fhaBaTb COBCTBEHHbIE
MAUCbMEHHbIE W YCTHble COOOLLEHUS Ha OCHOBe 6MOMIOrNYECKOMN
NHPOpMaLUU N3 HECKONbKUX MCTOYHWUKOB, rPamoOTHO MCMO/b30BaThb
NOHATUIAHBIN annapat 6uonoruu

MP6 5. MpuobpeTteHne onbiTa MPUMEHEHUA OCHOBHbLIX METOLOB
Hay4YHOro MO3HaHWsA, MCNOMb3yeMblX B 6Guonoruu: HabnwpeHUs u
OMUCaHMNA XXMBbIX CUCTEM, MPOLECCOB W SBMEHWIA; OpraHusauumn u
nposefeHnss 6UONOTNYECKOro 3KCMEPUMEHTA, BblBVXKEHUS TUMNOTES,
BbISIBNIEHWUA 3aBUCUMOCTM MeXJYy WCCefyeMbIMU  BeNNUYNUHAMMU,
00BbACHEHMA NOMTYYEeHHbIX pe3ybTaToB

“ hOpMyNMpoBaHMA BbIBOLOB C UCNOMb30BAaHNMEM HayUHbIX MOHATUNA,
TEOPUn N 3aKOHOB

MP6 5. MpuobpeTeHMe onMbiTa MPUMEHEHUS OCHOBHbLIX METOAOB
Hay4YHOro no3HaHus, UCNoJib3yeMblX B 6Uonorun: HabnogeHuns

M OMUCaHUA XWBbIX CUCTEM, MPOLLECCOB W ABNEHWUI; opraHM3auuu un
npoBeAeHNs B6MONOrMYECKOro 3KCNepuMeHTa, BbIABUXEHUA TUMNOTes,
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NPUMEHSITh 3HAHUS
00 H3MEHEHHUU KJIMMAaTa,

IPOLIECCOB HA COCTOSIHUE IPUPOIHOMN

U COLMAJbHOM  CPEIHI, OCO3HAaHHE TI00aIbHOIO

BBIIBJICHUsI 3aBUCUMOCTH MEXKAY HCCIENYEMBbIMH BEIMYHHAMY,
OOBSICHEHUS TIOJyUYEHHBIX PE3YyIIbTATOB

NPUHLHUNBl  OEPEKIMBOrO | XapakTepa HKOJIOTHIECKUX MPOodIIeM, U (HOPMYIHPOBAHUS BBIBOJIOB C UCIIOIB30BAHNEM HAYYHBIX MMOHSITHH,
MIPOU3BOACTBA, - IUJIAHUPOBAaHME M OCVUIECTBICHUE MACUCTBUNH B | TEOPHUH U 3aKOHOB.
3¢ deKTUBHO AEHCTBOBATh | OKpYXKarolled cpene ©Ha ocHoBe 3HaHus 1ueneil | [IPO 6. CdopMupoBaHHOCTH YMEHHUSI BBIAENSATH CYLIECTBEHHBIC
B Ype3BbIYaliHBIX | YCTOMYHMBOIO Pa3BUTHS Y€JIOBEUECTBA, MIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, ONHOKJIETOYHBIX
CUTyaLUsIX - aKTUBHOE HETPUSTHE NCHCTBHUI, NMPUHOCAIINX BPEA | U MHOTOKJIETOYHBIX OPraHU3MOB, BHIOB, OHOr€OLEHO30B U
OKDYIKaroIlen cpeae, JKOCHCTEM, OCOOEHHOCTHM MpOLeccOoB OOMeHa  BEINeCTB U
- YMEHHE  TPOTHO3MPOBAaTh  HEONArOMPUSITHBIE | MPEBPAIIECHUS SHEPTrUM B KIETKe, (POTOCHMHTE3a, IUIACTHYECKOTO U
SKOJIOTUYECKHE  TOCJIEACTBUS  MPEONPUHUMAEMBIX | SHEPTETHUECKOro  OOMEHa, XEMOCHHTe3a, MHUTO3a, Meho3a,
JOENCTBHIL, NMPENOTBPAILATD HX; OIIOIOTBOPEHUS, PAa3BUTHUsI U Pa3MHOXKEHUS, WMHIUBUAYAJIbHOIO
- pacIIMPEHHE OIbITa AEATENBHOCTH 3KOJIOTMYECKOH | pa3BUTHS OopraHu3Ma (OHTOreHesa), OoprObI
HAIPaBJIEHHOCTH. 3a CYIIECTBOBAHME, €CTECTBEHHOrO OTOOpa, BHI00OpPA30OBaHMA,
MeTtanpeaMeTHbIe De3VJIbTATHI T0JKHBI OTPAXKATH: | IPUCTIOCOOIGHHOCTH OPraHu3MOB K cpefe OOWTaHUs, BIUSHUS
Osaanenne VHHBEPCAJbHBIMH | KOMIIOHEHTOB 5KOCHUCTEM, AHTPONOTE€HHBIX U3MEHEHUN
KOMMYHHKATHBHBIMH AeHiCTBHSIMH: B HKOCHCTEMAX CBOEH MECTHOCTH,
0) COBMECTHasI IEATENBHOCTD! KPYroBOpPOTa BEIIECTB M IIpeBpalleHue YHeprun B Ouocdepe.
- TOHMMaTh MW  wHcmosp3oBarh  npeumymectsa | [IP6 7. CdopMupOBaHHOCT YMEHHS TPUMEHATb IOJTyYEHHBIE
KOMaHJIHON 3HaHUS 1751 OOBSICHEHUST OMOJIOTHUYECKUX MPOLIECCOB U SIBJICHUH, IS
U MHONBUYaJIbHON paboTHI; MPUHATHS IPAKTUYECKUX PELIEHUI B OBCEHEBHON KU3HU
- TNPUHMMATh 1M COBMECTHOH JEATEeNIbHOCTH, | C IEeNbI0 obecriedeHusi 0€30MacHOCTH CBOETO 3I0POBbSI U 30POBBS
OPraHU30BBIBATh U KOOPAUHUPOBATH JE€HCTBUS OKPY’KaIOIIKX JIFOAEH, COOMOAeHNs 300pOBOro odpasa KU3HU, HOPM
0 €€ MAOCTHXKEHMIO. COCTaBJIATb IUIAH [AEUCTBUM, | [PAMOTHOIO TMOBEICHHMs B OKpYyXKalOLed MNPUPOJHON Cpene,
pacrpenesaTe PO C YYETOM MHEHHMH VYAaCTHUKOB | IOHMMAaHHE  HEOOXOIUMOCTH  HCIONB30BAHUS  JOCTIHDKEHHH
00CyK/IaTh pe3yJIbTaThl COBMECTHOH padOThI COBPEMEHHOH Ouonormu W OHOTEXHOJOTMH Ui PaLMOHAIBHOTO
IPUPOAONOIb30BAHUS
ILK 25 Cobmogars | B obnactu TpyaoBOro BOCIHUTAHUS: -c(pOopMHUPOBAaHHOCTD YMEHHUsI pellaTh OWOJOrHYecKHe 3ajadyu,
TpeOoBaHuUs OXpaHbI | - TOTOBHOCTbH K TpPyAY, OCO3HAHHE LEHHOCTH | COCTABJISATb TE€HOTUIHNYECKHE CXEMbl CKPEIIMBAHUS Il Pa3HBIX
OKpPY’Karo1en Cpenbl, | MacTepcTBa, TPyAoIooue; THUIOB HACJIENOBAHUS MPU3HAKOB Y OPraHU3MOB, COCTABJATH CXEMBbI
OXpaHbI Tpyna u|- FOTOBHOCTb K AKTUBHOMN AESITEIbHOCTH | IEPEHOCa BEINEeCTB M JHEPTUH B SKOCHCTEMax (LeMd MUTaHWUS,
MIPOMBIIITICHHON TEXHOJIOTHYECKOH W COLMAJbHON HAINPaBJICHHOCTH, | HUIIEBBIC CETH),
6e3omacHOCTH IPU | CHOCOOHOCT ~ HMHULUUPOBATb,  IUIAHUPOBATh | | -C(POPMHPOBAHHOCTb YMEHHH CO3/1aBaThb COOCTBEHHbIE MUCHMEHHBIC
CTPOUTEIILCTBE U | CAMOCTOSITEJIbHO BBINOJIHATD TAKYIO J€ATEIbHOCTD, U YCTHBIE COOOIIEHHUS Ha OCHOBE OMOJNIOrHYecKoi mH(OpMaruu u3
SKCIUTyaTallu JKEJIE3HBIX | - MUHTEPEC K Pa3M4YHbIM chepaM npodecCHOHATBHON | HECKONBKMX HCTOYHHKOB, TI'PAMOTHO HCIIOJIb30BaTh IOHSATHITHBIN
n0por AeSITeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD | ammapat OUOIOTHH.

ILK. 3.6 OpranusoBbiBaTh
cobmonenne  TpeboBaHUI

Oyayuieii nmpodeccnn U peann30BBIBATL COOCTBEHHBIC
JKU3HCHHBIC ITJIAHBI,




OXpaHbl Tpyaa npu
Haa30pe U KOHTpOJe
TEXHUYCCKOI'0O COCTOsIHUA
JKENE3HOAOPOXKHOIO MYTH
u HCKYCCTBEHHBIX
COOPYKEHHI

Osnanenue YHHUBEPCAIbHBIMU yueOHBIMU
NIO3HABATEIbHBIMU ACHCTBUSIMHU:

a) 0a30BbIe JIOTHYECKHE NEHCTBUS:

OTIPENeNATh LEeNN ACSITeIbHOCTH, 3a/1aBaTh MapaMeTphI
U KPUTEPUH UX TOCTHUKEHUS,
OBnanenue YHUBEPCATbHBIMU
NEHUCTBUAMMU:

a) CAMOOPTaHU3ALIHS:
CaMOCTOSITEJIbHO COCTABJIATD IUIAH PELICHHUs MPOOJIEMBI
C y4YeTOM HMEIOIIHNXCS PECypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U NPEAIOYTECHHUI,

PeryJIsITUBHBIMU







2. CTpyKTypa H coaepkaHue y4eOHOH AUCHUNITIMHBI

2.1. O0beM AUCUMIIMHBI H BUAbI Y4e0HOi padoThl

Bup y4eOHoii paGoThI

Oo0neM B yacax

O06bem 00pa3oBaTe/IbHOI NPOrpaMMbl AUCUHHMIJIMHBI 72
BT. U..
TEOPETHYECKOE 00yUEHUE 47
Ja00paTOPHBIE 3aHATHUS 6
19
MPAKTUYECKUE 3aHATHS
OCHOBHOE COIEPKAHUE 60
[TpodeccnoHaTbHO-OPUEHTUPOBAHHOE COACPIKAHUE 12

ITpomerxyrounas arrecraums (qudHepeHIMPOBAHHBIN 3a4€T)
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2.2. TemaTH4eCKHUI IJIAH U COAEPKAHHE AHCLHHIIINHBI

HaumenoBaHue Coaepxanue yueOHOro marepuasa (0CHoBHoe U NpogeccHOHAILHO-0PHEHTHPOBAHHOE), Oo0bem | ®opmupyembie
pa3fesioB U TeM JIa00paTOpPHBIE M MPAKTHYECKHE 3AHATHUS 4acoB | KOMMETEHLHH
1 2 3 4

Paznen 1. buonorus kak Hayka. JKuBbie cHCTEMbI H MX OPraHH3ALIHS 2 OK.02
Tema 1.1. ConepskaHue yueOHOro MaTepuaa 2
Buosorus buonorus — Hayka o >xuBoi npupoae. CBsasu Ononorun ¢ OOLUIECTBEHHBIMH, TEXHUYECKHMMH U IPYTUMH
B CHCTeMe HayK. | €CTECTBEHHbIMU HaykamH, (uiocodueil, penurueil, STUKOHW, 3CTETUKON u mpaBoM. Ponb Ouosoruu B
Ooman (dbopMHUpOBaHUY COBPEMEHHOI Hay4HOW KapTHHBI Mupa. CrucreMa OMONIOTHYeCKUX HayK. MeToabl O3HAHUS
XAPAKTEPUCTHK | )KMBOH mpuponsl (HAOMOIEHHE, SKCIEPUMEHT, OMUCAHNUE, U3MEPEHHE, KIACCH(PUKALMS, MOISIUPOBAHHE,
a JKU3HHU cratucTuyeckast oopaboTka naHHbIX). JKuBble cucTeMbl (OMOCHCTEMBI) KaK MPEAMET M3YYEHHUS] OMOJIOTHH.

OTtnn4ne )KMBBIX CUCTEM OT HeOpraHu4deckoi npuponsl. CBoicTBa OMOCHCTEM U HX pazHooOpasue. Y poBHU

OpraHu3aluil OHOCHUCTEM: MOJIEKYJIIPHO-TEHETHYECKUH, KJIETOYHBIH, OPraHM3MEHHBIN, MOMYJSLHOHHO-

BUJIOBOM, SKOCUCTEMHBII (OHO - reoneHOTHYeCKHit), OuochepHbIit
Pazaen 2. XuMuUueCKH COCTAB H CTPOEHHE KJIETKH 10 OK. 01
Tema 2.1. Cogep:kaHre yueOHOro MaTepuaa 1 OK. 02
XumMuueckui XWMHUECKUH COCTaB KIJIETKH. XHMMHYECKHE DBJIEMEHTBI. MAKpPOdJEMEHTBHI, MHKPOdJeMEeHThl. Boma u OK. 04
COCTAB KJIETKH. | MUHepajbHble BemecTBa. @OyHKIMHM BOABI M MHHEPAJIbHBIX BELIECTB B KieTke. lloanmepkanue
Boaa ocMOTHYecKoro OajaHca
1 MHHEPAJIBHBIE [ TTHakTigeckoe 3aHATHE 1
BélecTBA IlpakTueckoe 3aHsTHE Nel. buomormueckass pojb MHHEPaJbHBIX BEIIECTB B OOECICYEHUU

JKU3HENIEATENIbHOCTH OPraHU3MOB, IPOSIBJICHUS TUCOAIaHCa MUHEPATIBHBIX HJIEMEHTOB.
Tema 2.2. Cogep:xaHre yueOHOro Marepuaa 2 OK. 01
buogornyeckn | benku. CocraB u crpoeHue 0€IKOB. AMHHOKHCIOTH — MOHOMeEPBI OenkoB. He3amMeHUMbIe W 3aMEHHMBbIe OK. 02
BAaKHbIE AMHHOKHCIIOTBl. AMUHOKHCIIOTHBI COCTaB. YPOBHU CTPYKTYypbl OENKOBOW MOJIEKYJbl (TI€pBHYHAS, OK. 04
XHMHYECKHe BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XHUMHUECKHEe CBOHCTBa OenkoB. buomornyeckme
CoOeIMHEeHHUsI bynkunu 6enkoB. PepMeHTH — OHONIOrHYeckne karanuzaropbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTP,

cyocrparnas crneunpudnocts. Kodepmentsl. Buramunbel Otimuns QepMEHTOB OT HEOPraHUYECKHX

KaTaJn3aTopPoOB. YTIIEBOABL MOHOCaxapuasl (TIIHOKO03a, pubo3a u ae3okcuprdosa), mucaxapuabl (caxaposa,

JAaKTO3a) W ToJHcaxapuabl (Kpaxmaj, TJIMKOTeH, LeJUI0J03a). buonornmyeckne (QyHKIUM yriieBOAOB.

Jlurmper:  Tpurmmuepuasl,  Gochomunuapl,  crepounbl.  [mapodunbHO-rUAPOodOOHBIE  CBOKCTBA.

buonornyeckne ¢pynkunu nmununos. CpaBHEHHE YIIIEBOIOB, OCIKOB U JIMMTUAOB KaK MCTOUHHUKOB YHEPTHH.

Hyxneunossie kucnorel: JJHK n PHK. HykneoTtuael — MOHOMepBI HYKJIEHMHOBBIX KHUCHIOT. CTpoeHHe U

¢dbysakuu JJHK. Crpoenne u ¢pyakiuun PHK. AT®: ctpoenue u QpyHkumu

JlaboparopHoe 3aHsITHE 2

Jlaboparoproe 3ansaTue Ne 1. OnpeneneHue HaTHMYUs KpaxMajia B IPOAYKTaX MUTAHUS.
Tema 2.3. Cogep:xaHne yueOHOro Marepuaa 2 OK. 01
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CTpykTypHO-
(pyHxknuonanen
asi OpraHu3anus
KJIETOK

Huronorust — Hayka o kierke. Kierounas Teopust — nmpumep B3auUMOJEHCTBUA UAEH U (PaKTOB B HAYYHOM
no3HaHuU. Metoasl m3ydeHus kieTkn. Kierka kak nenoctHas skuBas cucrema. OOmue nmpu3HaKd KIETOK:
3aMKHyTast Hapy’kHas MeMOpana, mosiekyibl JIHK kak remernueckuii anmapart, cuctemMa CHHTe3a Oerka.
Tunbr kyeTOK: SyKapuoTHYeckas W mpokapuotrnieckas. OCOOEHHOCTH CTPOEHHUS NPOKAPUOTHUECKOM
knetkn. Kierounas crenka Oaktepumit. CTpoeHHe SyKapuOTHYECKOH KieTkn. (OCHOBHBIE OTJIMYHS
PAaCTUTENBbHON, KMBOTHOH W TPHOHON KieTkU. [10BepXHOCTHBIE CTPYKTYpPBI KJIETOK— KJIETOYHAsl CTEHKA,
rITUKOKaNuKe, ux QyHkuuu. Ilnasmarudeckas memOpana, ee cBoiictBa M (QyHKkuuu. Lluromnmasma u ee
opranonael. OngHomemOpaHnHble opraHouabl kjetku: OIIC, ammapar lonbmku,  JIM30COMBL
ITonyaBTOHOMHBIE OpraHOMIbl KJETKM: MHMTOXOHApPUH, miacTunabl. IlpoucxokneHue MHUTOXOHApPUN U
actua. Buner mnactun. HemeMOpaHHBIe OpraHOUIB! KJIETKUA: pUOOCOMBI, KJIETOYHBIH LIEHTP, LIEHTPUOIH,
PECHMUKH, KIYyTUKU. PYHKIIMN OPraHOMAOB KiIeTKU. BrimrodeHus. Sapo — peryiasTOpHBIA LIEHTP KJIETKH.
Ctpoenune simpa: spepHas O0OJNOUYKA, KapuUOILIa3Ma, XPOMATHUH, SIAPBIIIKO. XPOMOCOMEBL TpaHCHOpT
BELIECTB B KJIETKE

JlaboparopHoe 3aHsITHE

Jlaboparoproe 3ansaTtue Ne 2. CtpoeHue KieTku (pacTeHHUs, KMBOTHBIE, IPUOBI) M KJIETOYHBIE BKIFOUCHUS
(kpaxmaJj, KapOTHHOUIBI, XJOPOILIACTHI, XPOMOILIACTHI)

OK. 02
OK. 04

Pasgen 3. JKu3HeaesITeLHOCTL KIETKH

Tema 3.1.
OO0MeH BemecTs
U NpeBpallleHue
JHEPruu

B KJIEeTKe

Conep:kanue yaeOHOro MaTepHasia

[\ =

Ob6men BemiectB, wiu Merabomu3Mm. AccuMmwranus  (MacTU4eckuid OOMEH) U AUCCHUMEUISLIUS
(sHepreruueckuii 0OMEeH) — [BE CTOPOHBbI €IMHOrO mpolecca Merabonusma. Poiib 3aKOHOB COXpaHEHHs
BEIlECTBA M OSHEPrMM B TNOHUMaHMM Merabonu3ma. Tumbl oOOMeHa BeINeCTB. aBTOTPO(HBIA U
rereporpodubiil. Ponb GepmeHTOB B 0OOMeHe BeIeCTB U MPEeBPALICHUH SHEPruu B KieTke. DPOTOCHHTES.
CeeroBass u TemHOBast ¢asel (orocunreza. Peakuuu Qorocunaresa. DddekTuBHOCT (PoTOCHHTE3A.
3navenue (oTOCHHTE3a IJisi JKM3HH Ha 3emuie. BnusiHue ycnoBuii cpenbl Ha (OTOCHHTE3 M CIOCOOBI
MOBBILICHHUS €r0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX pacTeHH. XeMOCHHTE3. XeMOCHHTE3UPYIOIINE OaKTePHH.
3HavyeHHe XeMOCHHTe3a AJisl JKU3HH Ha 3emiie. JHepreTHueckii oOMeH B KjeTke. PaciienyieHue BelecTs,
BbIICJICHUE M AKKyMyJHMPOBAHUE SHEPrUH B KJIETKE. JTambl SHEpreTuyeckoro obmeHa. [ nmukosms.
bpoxxenne wu ero Buabl. KuclIopogHOe OKHCIEHHe, WM KIETOYHOe bixaHue. OKUCIUTEIbHOE
dbochoprnposanme. IPHekTHBHOCTh SHEPTETUIECKOTO OOMEHA

OK. 01
OK. 02
OK. 04

Tema 3.2.
Bbuocunres
oeaka

Conep:kanue yaeOHOro MaTepHasia

Peakunn wmarpuuHoro cuute3a. l'enermueckas wunpopmamms u JIHK. Peammsaums reHerndeckoit
uHpopmauuu B kierke. [ eHeTnyeckuil koA U ero cBoicTBa. TpaHckpumnums — MaTpuuHbii cuHTe3 PHK.
Tpancmsiuus — OmocuHTes Oenka. Drtambl Tpancusiuuud. Komuposanue aMuHOKHCIOT. Ponp pubocom B
Ouocunrese Oenka

IIpakTHueckoe 3aHsATHE

OK. 01
OK. 02
OK. 04

HpaKTI/ILIeCKOG 3ansaTue No2. Pemenune 3amad Ha onpeaAcCJICHUEC MOCICAOBATCIIBHOCTH HYKJICOTHIOB

Tema 3.3.

Conep:kanue y4eOHOro MaTepHasia

OK. 01
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Bupycsi Hexknerounsie ¢popmer xu3Hn — Bupychl. Mctopust otkpeitust Bupycos (. M. MBanosckuii). OcobenHocTu OK. 02

CTPOCHHUSI M XKM3HEHHOro IMKia BUpPycoB. baktepmodarn. bonesHu pacreHuil, *KMBOTHBIX U YEJIOBEKA, OK. 04

BbI3bIBaéMble BUpycamu. Bupyc wunmmyHomedummra uenoseka (BHUY) — Bos3Oymurens CIIM/a.

[IpodpunakTruka pacrpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUI
Pasnen 4. PazMHOKeHHe 1 HHAUBHAYAJBHOE PA3BUTHE OPraHU3MOB 6
Tema 4.1. Conep:xaHue yueOHOro Marepuaa 2 OK. 02
KusHeHHbIH KneTounslii nmki, WM SKU3HEHHbIH LUK KjieTku. MHTepdasa m muros. Ilpomeccel, mporekaromue B OK.04
LMKJI KJIeTKH uHTepdasze. Permkaums — peakumss marpuuHoro cuaresa JIHK. Ctpoenme xpomocom. XpOMOCOMHBIH

Habop — kapuoTun. JMIUIOMIHBIA U TalUIONIHBIA XPOMOCOMHBIE HaOOpbl. Xpomaruasl. L{uTonornyeckue

OCHOBBI Pa3MHOXKEHHUS U WHAMBUIYAJIbHOTO pa3BUTHUs OopraHusmoB. JleneHue kietku — Muto3. Craguu

MuTo3a. [Ipoueccel, mpoucxosiiye Ha pa3HbIX CTaausX MUT03a. buonorndeckuil cMbIC MUTO3A.

[Iporpammupyemasi ruOeb KJIETKH — aIoITo3.
Tema 4.2, ConepskaHue yueOHOro MaTepuaa 2 OK. 01
Dopmbl @opMbI Pa3MHOKEHUS OPTaHU3MOB. OECTOjioe W TMOJIOBOE. BHAbl 0ecrnojoro pa3MHOKEHUS: NeCHHe OK. 02
PA3MHOKEHHUSA HAa/JBOE W TOYKOBAHWE OIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME, BETETATUBHOE PAa3MHOXKEHUE. OK. 04
OPraHH3MOB HckyccTBeHHOE KIIOHMPOBAaHHE OPraHU3MOB, €ro 3HaueHue s cenekuuu. [lonoBoe pasmHOXeHHE, €ro

ornuumsi OT Oecmojioro. Meiio3. Cramuu wmeiiosza. Ilporeccel, mpoucxopasimue Ha CTaausx MekHosa.

Ilosenenue xpomocoMm B Meito3e. Kpoccunrosep. buonornyeckuii cMbICl U 3HaUeHUe Meiio3a. ['amerorenes

— mpouecc oOpa3oBaHMUs MOJIOBBIX KJIETOK Yy >KMBOTHBIX. [lOJNOBBIE JKene3bl: CEMEHHMKH M STUYHUKH.

OO0pa3oBaHue M Pa3BUTHE IOJIOBBIX KJETOK — ramer (CriepMaTo30ui, SHIEKJIEeTKa) — CIepMaToreHe3 U

ooreHe3. OcoOEHHOCTH CTPOSHMSI THIEKIETOK B ciepMarozonioB. OmioporBopenue. [lapreHorenes
Tema 4.3. Cogep:kaHne yueOHOro MaTepuaa 1 OK.01
NupuBuayanbho | UanuBuayanbHoe  pasButue  (OHTOreHe3). OMOpHOHaimbHOE  pa3BuTHe (dMOpHOreHe3).  Jrambl OK.02
¢ pasBUTHE SMOpPHOHAIBHOTO pAa3BUTUSl Yy TMO3BOHOYHBIX JKMBOTHBIX: APOOJIEHHME, TacTPYJISILHs, OpraHOTreHes. OK.04
OPraHH3MOB [ToctamOpuoHanbHOE pasBuTHe. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE, HempsiMoe (JTMYUHOYHOE).

BiusiHue cpenbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CITOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YpoacTBa. Poct u

pasButue pacteHuil. OHTOreHe3 LBETKOBOI'O PAacTeHMs: ABOWHOE OIUIOJOTBOPEHHE, CTPOEHHE CEMEHH,

CTaJIuU Pa3BUTHUS

[IpakTHueckoe 3aHsATHe 1

IIpakTrueckoe 3ausTHe Ne3-4. MHpekunonHbIe 3a001€BaHNs 1 STTUAEMUH B UCTOPUU YEJIOBEYECTBA.

Bakimnanus kak npoduiakTika HHQEKIHOHHBIX 3a001eBaHui
Paspen S. HacneancTBeHHOCTh H H3MEHYHUBOCTE OPraHU3MOB 10 OK.01
Tema S.1. Conep:xanue yaeOHOro MaTepHasia 2 OK.02
3axonomepnocr | I[Ipenmer u 3amauu reHeTHKW. Ponib LUTONOrMM W 3MOPHOJOTMU B CTAHOBJCHHUH TeHETHKH. Bkian OK.04

H HACJEA0BaAHUSA

POCCHICKHX W 3apyOEKHBIX Y4YEHBIX B Pa3BUTHE TCHETUKU. MeTonbl T'eHeTHKH (THOPUAONIOrHYeCKHH,
LIUTOr€HETHYECKUH, MOJNEKYJIIpHO-reHeTHuecKuii). OCHOBHBIE T'€HETHUECKHEe NOHATUS. | eHeTmueckas
CUMBOJIMKA, HCHOJb3yeMasi B CXeMax CKpeluMBaHUN. 3aKOHOMEPHOCTHU HAcJeAOBaHMs MPU3HAKOB,
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ycraHoByieHHbIe I'. Mennenem. MOHOrHOpuAHOE CKpeLIMBaHUE. 3aKOH €IMHO00pasus rHOPUAOB MEPBOTO
nokosieHus. IlpaBuino nomMuHUpOBaHMS. 3aKOH paclLIEIUIeHUs MPU3HAKOB. | MIOTe3a 4YHMCTOTHI raMmer.
ITonHOe U HemomHOe moMHMHUpPOBaHUe. JIUrHOpHUAHOE CKpelBaHue. 3aKOH HE3aBHCHUMOTO HACJeNOBAHUS
npu3HakoB. L{uToreHeTndeckue OCHOBBI AUTHOPHUIHOTO CKPEIMUBAHMS. AHATU3UPYIOIEE CKpEIIUBaHUE.
Hcnonb3oBaHne aHANIN3UPYIOLIErO CKPEIUBAHNS IJIs ONIPEeNIeHHs] TeHOTHIIA 0CO0H

IIpakTHueckoe 3aHsATHE

IIpakTueckoe 3ansatue Ne 5. PemeHue 3ana4 Ha onpeneaeHne BepOATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX MTPU3HAKOB IIPU MOHO-, I1-, MOJUTHOPUIHOM 1 aHAJTM3UPYIOIIEM CKPEIIUBAHUH,
COCTaBJICHUE N'€HOTUITNYECKHUX CXEeM CKPEIMBaHUs

Tema 5.2.
CuenjieHHoe
HACJIEIOBAHHE
NPHU3HAKOB

Conep:kanue y4eOHOro MaTepHasia

CuerneHHoe HacjenoBaHue mnpusHakoB. Pabora T. MopraHa mo CIEIUIEHHOMY HACJIeIOBAaHUIO T'€HOB.
Hapyiuenue cuenyieHuss reHOB B pe3yJjibTaTe KPOCCHHIOBepa. XPOMOCOMHAsl TEOPHsl HACIEICTBEHHOCTHU.
I'enernueckue kapthl. ['eHeTuka mona. XpPOMOCOMHOE OINpefeNeHue IMosa. AyTOCOMbl U TOJIOBbIE
XPOMOCOMBIL. T'omoramerubie u reT€poraMeTHBIC OPTaHHU3MBI. HaCJ'IeI[OBaHI/Ie MPU3HAKOB, CHECTIJICHHBIX C
M0JIOM

IIpakTueckoe 3ansATHE

IIpakTueckoe 3ansatue Ne 6. PemeHue 3ana4 Ha onpeneaeHne BEpOATHOCTH BOSHUKHOBEHUS
HACJIECTBEHHBIX MPU3HAKOB IIPU CLICTNIEHHOM HACJIeI0BaHUH, COCTABIEHUE T€HOTUITMYECKUX CXEM
CKpEeILIUBaHUs

OK.01
OK.02
OK.04

Tema 5.3.
3akoHomepHoOCT
U U3MEHYHBOCTH

Conep:xanue ya4eOHOro MaTepHasia

HsmenunBoCcTb. Bunbpl W3MEHUYMBOCTH. HEHACNEACTBEHHAass W HacnencTBeHHas. Ponb cpeawl B
HEHACJIECTBEHHON M3MEHYMBOCTU. XapaKTePUCTHKAa MOAM(DUKALMOHHON M3MEHYMBOCTH. BapHaunoHHBIHN
psin ¥ BapuanMOHHasA kpusas. Hopma peakuuu npusHaka. KomndecTBeHHbIE U Ka4E€CTBEHHBIE MPU3HAKU U
ux HopMma peakuuu. CBoicTBa MOAU(UKAIIMOHHON M3MEHYHBOCTH. HacnencTBeHHast, WM IreHOTUITHYECKast
n3MeHUYnBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb. MeHO3 M MOJNIOBOW MPOLECC — OCHOBA KOMOHMHATHBHOMN
U3MEHYMBOCTH. MyTalnoHHas HW3MEHYUBOCTh. Kiaccupukaums MyTaluil. TeHHblE, XPOMOCOMHBIE,
reHomMHble. Yactora W mpuuuHBl MyTauud. MyTareHHble (PakTopbl. 3aKOH TOMOJIOTUYECKHUX PSIIOB B
HacnencTseHHOM usMenunsoctu H. M. Basunosa

OK.01
OK.02
OK.04

IIpakTueckoe 3ansTHE

IIpakTnueckoe 3ansatue Ne7. PelreHne 3anad Ha OnpeesieHue BEPOITHOCTH BO3SHUKHOBEHUS
HACJIEACTBEHHBIX MPU3HAKOB IIPU PA3JIMYHBIX TUIIAX B3aUMOJEHCTBHS T'€HOB, COCTABJICHUE N'€HOTUITNYECKUX
CXE€M CKpeLIMBaHUs

Tema 5.4.
T'eHeruka
yeJ0BeKA

Conep:kanue y4eOHOro MaTepHasia

I'eneruka yenoseka. Kapuorun uenoBexka. OCHOBHbIE METOABI T'EHETUKH YEJIOBEKA. T'€HEAJIOTHYECKHUH,
ONU3HELOBBIM, [HUTOreHETUYECKUH, OUOXUMHYECKUH, MOJIeKyIsapHO-reHeTn4ecknii. CoBpeMeHHOe
ONpeAesICHUE TE€HOTHUIA. MOJHON€HOMHOE CEKBEHHPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOLIBIO
III1P-ananm3a. HacrnencTBeHHble 3a00eBaHUSl YeJOBEKA: IeHHble Ooyie3HU, OOJE3HHM C HACIEACTBEHHOMH

OK.01
OK.02
OK.04
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NPEAPaCIONOKEHHOCTBIO, XPOMOCOMHBIE Oone3nn. CoMaTuueckue U reHepatuBHble MyTauud. CTBOJOBBIC
KIJICTKH. HpI/IHLII/IHbI 3A0POBOTO o6pa3a JKU3HH, JUArdHOCTHUKH, HpO(bI/I.]'IaKTI/IKI/I n JICUCHUS I'CHCTHYCCKHX
Oone3Hell. MeOMKO-T€HETHYECKOE  KOHCYJbTUPOBAaHHME. 3HA4YCHHWE  MEOULIHMHCKOH TI'eHEeTUKH B
NPEIOTBPALICHUH U JICUEHUH FeHETUUECKNX 3a00JIeBaHUN YEIOBEKa

IpakTHyecKOe 3aHsITHE 1
IIpaktuyeckoe 3ansatue Ne 8. CocraBieHue U aHAJIN3 POAOCIOBHBIX YEJIOBEKA.
Pa3aen 6. IBosonnoHHasi 6M0JI0r U 6
Tema 6.1. Conep:xaHue yueOHOro Marepuaa 2 OK.01
IsoarounonHast | [Tepsrie sBomonnonnbie koHuenumu (K.b. Jlamapk, XK. JI. Broddon). IBomonmonnas Teopus Y. apsuna. OK.02
TEeOpHS CuHreTndeckas TeOpus SBOJIOLUU U €€ OCHOBHble NoJokeHus. Mukpossoronus. Ilonmynsaous kax OK.04
H ee MeCTO 3JIEMEHTAapHasl €OUHHMLA 3BOJIONMH. | €HEeTHMYeCKHe OCHOBBI 3BOJIIOLHMH. JJEMEHTapHbIE (PaKTOPHI
B OHoJiorun somounu. EcrecTBeHHbIit 0TOOp — Hanpasisiromui gaxrop sBomonun. BunooOpa3oBaHue Kak pe3ysbTar
MHUKPO3BOJIOLUH.
Tema 6.2. Cogep:xaHre yueOHOro Marepuaa 2 OK.01
Muxkpossosrouust | Makpossosrorusi. @Popmbl U OCHOBHble Hampasiienusi makposBomouun (A.H. Cesepuos). Ilytu OK.02
OocTXKeHUs1 Onojorndeckoro nporpecca. Coxpanenne OuopasHoodOpasus Ha 3emye. ' MmoTe3bl U Teopuu OK.04
BO3HHUKHOBEHUs >Ku3HU Ha 3emiie. [losiBeHue nepBeIX KIETOK U UX 3BOJroLUs. [IpokapruoThl U 3yKapHOTHL
IIpoucxoxxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX LIAPCTB 3YKapUOT
Tema 6.3. ConepskaHue yueOHOro MaTepuaa 1 OK.01
Makpossosrouus | Makpossomonusi. @opMel 3BOSFOLINH: PHUIIETHYECKAs, AUBEPTEHTHASI, KOHBEPTE€HTHAsS, TTapaJLJIEJIbHAS. OK.02
HeobpatumocTs 3BOIIOINN OK.04
IpakTHyecKoe 3aHsITHE 1
[Ipaktuyeckoe 3anstre Ne 9. CpaBHeHHE BHAOB MO MOP(HOJIOTHYECKOMY KPUTEPHIO
Paznen 7. Bo3HHKHOBEHHE H PA3BHTHE JKH3HH HA 3em.ie 6
Tema 7.1. Cogep:xaHre yueOHOro Marepuaa 2 OK.01
3apoxaenue JloHayuHbIe MPEACTaBIEHHUS O 3apOXKACHUU kU3HU. HayuHble runores3bl BOSHUKHOBEHUS JKU3HU Ha 3emiie: OK.02
H pa3BUTHE abuoreHe3s W TaHCIEpMUs. XUMHUECKas SBONIOLMSA. AOHOTCHHBIH CHHTE3 OPraHMYECKHUX BEINECTB W3 OK.04
KH3HH HEOPraHUYEeCKHUX. OKCIIEPUMEHTAIbHOE TMOATBEPXKIAEHHE XUMHUYecKOW »sBomouuu. HauanbHble sTamnsl
Ouonornyeckoii spomounu. Imnoresa PHK- wmmpa. PopmmpoBanne MeMOpaHHBIX CTPYKTyp U
BO3HHKHOBEHUE NPOTOKJIETKU. IlepBrie kineTku U ux 3Bosouus. PopMUPOBaHNHE OCHOBHBIX I'PYII JKUBBIX
opranusmoB. Pa3sutue >xu3Hu Ha 3emue no spam u nepuoaam. Karapxeil. Apxetickas u Ilporeposoiickas
spel. llanmeosofickas spa m e€ mnepuoabl: KEMOpPUHCKUH, OPHOBUKCKWH, CHIYPHUHCKHHA, IEBOHCKUH,
KAMEHHOYTOJIbHBIN, NepMcKkuil. Me3030iickas 3pa U €€ MNepUOAbl. TPHUACOBBIA, HPCKHI, MEIOBOM.
Kaiino3olickas 3pa u €€ nepuoAbl: NajeOoreHOBbIN, HEOT€HOBBIN, AHTPOTIOTE€HOBDI.
Tema 7.2. Conepxxanne yueOHOro MaTepuaa 2 OK.01
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Cucrema Cucrema OpraHU4YeCKOrO0 MHpPa Kak OTpakeHHe 3BOMOLUUH. (OCHOBHbIE CHCTEMATUYECKUE TPYIIIbI OK.02
OPraHHYecKoOro | OpraHu3MOB. XapakTepUCTHKAa KJIMMaTa M TeoJorMueckux mnpoueccoB. OCHOBHbIE 3Tambl 3BOJIOLMU OK.04
MHpa. PAaCTUTENPHOTO U JKMBOTHOIO MHUpa. ApomMopdosbl y pacTeHHil M KUBOTHBIX. llosiBneHme, pacuBeT H
IIpoucxoxaenue | BBIMUpPaHUE TPYII JKUBBIX OPraHU3MOB. ODBONIOLMS 4YeJOoBeKa. AHTpPOMNOJOrus Kak Hayka. PasBurtue
YyeJioBeKa — MPEICTaBJICHUNH O MPOUCXOKAEHUM desoBeka. Meronbl u3ydeHHUs: aHTpornoreHe3a. CXoacTBa U pasivyus
AHTPOMNOreHe3 4yenoBeka M OKUBOTHBIX. CHcTeMaTH4yeckoe TMOJIOKeHHe dYenoseka. JIBmwkymue cuibl  ((axTopsl)

aHTpororeHe3a. HacnencrBeHHasi HI3MEHYHMBOCTb M €CTECTBEHHBINH oTOOp. OOIIecTBeHHBIN 00pa3 KU3HH,

U3TOTOBJIEHUE OPYIHUH TPYAa, MBILIJIEHUE, PeUb
Tema 7.3. Cogep:xaHue yueOHOro MaTepuaa 1 OK.01
OcHoBHBIE OcHOBHbIE CTaAMM U BETBU D3BOJIOLUU 4YeJlOBeKa: aBcTpajonureku, Yenosek ymensiii, Yenosek OK.02
CTaAHH npsaMoxonsamui, Yenosexk HeanaepranbCkuii, Yenosek pasyMHbI CcOBpeMeHHOro tumna. Haxogkm OK.04
IBOJIIOLIUH HCKOTIA€MbIX OCTAHKOB, BPEMsI CYIIIECTBOBAHUS, O0OJIACTh pacpoCTpaHeHus, 00bEM rOJOBHOTO MO3ra, 00pas
YeJIOBEKa KU3HH, opyausi. Uemoseueckue packl. OCHOBHBIE OONBILINE pachl: €BpONEOHIHAs (eBpa3uiickas), HErpo-

aBCTpaJIoONHas (PKBATOPHANIbHAS), MOHIOJIONAHAS (a3MaTCKO-aMepUKaHCKast). UepTsl MPUCTIOCOOIEHHOCTH

NpeacTaBUTENeN YelOBEeYECKUX pac K YCJIOBUsIM cyliecTBoBaHMs. EnuHCTBO uenoBedeckux pac. Kputuka

pacusma

IpakTHyecKoe 3aHsITHE 1

IIpakTrueckoe 3ansTHe NelO. IlpucmocoOneHHOCTH 4YeNOBEKa K Pa3sHBIM YCIOBUSIM cpenbl. Brmsiaue

reorpaduueckoii cpenbl Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YEJIOBEKA.
Pazaea 8. OpraHu3Mbl H OKPYKAKOIIASA cpeaa 4
Tema 8.1. ConepskaHue yueOHOro MaTepuaa 2 OK.01
JKoyaorus Oxonoruss Kak Hayka. 3ajaud M pasfenbl 3KOJOTHU. MeTonbl 3KOJOTMYECKHUX HCCIENOBaHMM. OK.02
KaK HayKa. DKOJIOTHYECKOE MHPOBO33PEHHE COBpEeMEHHOro uenoBeka. Cpenbl OOWTaHUS OPTraHU3MOB. BOJHAS, OK.04
Cpenbl KU3HH. HA3€MHO-BO3/yIITHAs, TMOYBEHHAs, BHYTPHUOpPTaHMW3MEHHas. Jkojormdeckue ¢akropol. Kiaccudukamms OK.07
IKOJOTHYeCKHe | SKOJIOrndecknx (akTopoB: abuoTHYecKHe, OMOTHUECKHE W aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHX
paxTopsI (akTOpOB Ha OpraHU3MbL AOHOTHUECKHE (DAKTOpPBI. CBET, TEMIIEPATypa, BIAKHOCTb. DPoTOmepHOAH3M.

[Ipucnocobnennst OpPraHu3MoOB K JeHCTBHIO aduoTtudecknx (akTopoB. buojormueckne pUTMBL

buornueckue dakropel. Bumbl OMOTHYECKHX B3aMMOAEHCTBHUI: KOHKYPEHLIMS, XHUIMHIUECTBO. [lapasurusm,

MYTyaiu3M, KOMMEHCAU3M (KBAPTHPAHCTBO, HAXJIEOHWYECTBO), aMEHCATU3M, HEWTPaU3M. 3HAUYCHHE

OMOTHYECKUX B3aUMOJESHCTBUHN JJIsl CYIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COO0IIECTBAX
Tema 8.2. Cogep:xaHne yueOHOro Marepuaa 1 OK.01
IKOJOrHYeCKHe | DKOJOTHYECKHE XapakTepuCTUKU mnonyssinud. OCHOBHBIE TIOKA3aTeNd MOMYJSIUHM.  YHCISHHOCTb, OK.02
XaAPAKTEPHCTHK | IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauus. JMHaMUKa YHCIEHHOCTH MNOMyJALUU U €€ OK.04
H NOMNYJISALNHH peryJsanus OK.07

IIpakTHueckoe 3aHsATHE 1

IIpaxtuueckoe 3ansitue Ne 11. Iloacuér minoTHOCTH MONYJSLMI Pa3HbIX BUAOB PACTCHUI.
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Pa3zgen 9. CoolmecTBa M 3K0JI0rHYECKHE CHCTEMbI 10
OK.01

Tema 9.1. Cogep:xaHre yueOHOro MaTepuaa 1 OK.02
CoobOmecTBa CoobmecTBo oprann3MoB — 6uoneHo3. CTpyKTypsl OMOLIEHO3a: BUAOBAs, TPOCTPAHCTBEHHAS, TPOpUIECKast OK.04
OPraHu3MoOB, (mumeBast). Bunbl-nomunantel. CBsizu B OHOLIEHO3e. DKOJIOTHYEeCKUe CUcTeMbl (3kocucTembl). [TonsTie 00 OK.07
IKOCHCTEMBI sKocucTeMe U OuoreoueHo3e. PYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBL MPOAYLEHTHI, KOHCYMEHTHI, K 2.5

penyueHTel. KpyroBopoT BeLIecTB M IOTOK HEPrUM B 3KocucTeMe. Tpodudeckue (MMUIIEBHIE) YPOBHU TIK 3.6

skocuctembl. Ilumesble nermm u cern. OCHOBHBIE IOKa3aTeIM 3KOCHUCTEMBbL. OHOMAacca, NMPOAYKLHUSL.

DKOJIOrMYECKHe MUPAMHUIbL MPOAYKIUH, YUCIEHHOCTH, Onomaccel. CBOWMCTBA HKOCHCTEM: yCTOMYHBOCTD,

camoperyJsiusi, pazsutue. CyKieccus
Tema 9.2. Copep:xanne yueOHOro Marepuaa 1 OK.01
IIpupoanbie ) . OK.02
KOCHCTEMbI IIpuponHbie 3KOCUCTEMBI. DKOCHCTEMBI PEK B 03€p. DKOCUCTEMA XBOWHOTO WJIM LIMPOKOJIMCTBEHHOTO JIeCa. OK 04

AHTpPOIIOTEHHBbIE 3KOCHCTEMBI. ATPO3KOCHUCTEMBI. Y POOIKOCUCTEMBI. BHOJIOTHYECKOe U XO3SHCTBEHHOE OK.07

3HAYEHUE arpodKOCUCTeM M ypOoskocucTeMm. bropasHooOpasuwe kak (pakTop YCTOHYMBOCTU 3KOCHCTEM. K 2.5

CoxpaHenune OUOJIOrHYecKOro pasHooOpas3us Ha 3emiie K 3.6
Tema 9.3. Conepxanue yuebHOro MaTepuana 2 OK.01
buocdepa — OK.02
FI06AIBHAS Yuenne B. W. BepHanckoro o 6uocdepe. I'panuiipl, coctaB u crpykrypa 6mochepst. JKupoe BemecTso u OK 04
KOCHCTEMA ero ¢ynkuun. OcoOeHHOCTH OMocheprl Kak IOOANBbHOW 3KOCHCTEMBI. JIMHAMHUYECKOe pPaBHOBECHE U OK 07
Jeman obpartHas cBsi3b B Ouocepe. KpyroBopoTsl BelecTs U OMOr€OXUMHUYECKHE HUKJIBI 3JIEMEHTOB (yTriiepona, MK 2.5

a3ota). 3oHaNbHOCTL Orocheprr. OcCHOBHBIE OMOMBI CyIIN K 3.6
Tema 9.4. IMpodeccroHaIbHO OPUEHTUPOBAHHOE CONIEPIKAHUE 1 OK.01
Bausinue OK.02
AHTPOMOTeHHBIX UYenoseuecTBo B Onochepe 3emiu. AHTpPONOTreHHbIe U3MEeHEeHUs1 B Ouochepe. I odanbHbIe SKOJOTHYECKIE OK .04
baKTopos Ha npo6iIeMbl. CocymectBoBanue mpuponbl U yenoBedectBa. CoxpaHeHne OuopasHoOOpasusi Kak OCHOBA OK .07
ouocdhepy ycroitunBoctn  Omocdeppl. OCHOBa pPALMOHANIBHOTO YIPABICHUS MPHUPOJHBIMH peCcypcamMu U HX K 2.5

ucnonb3oBaHue. JIoCTIKeH!sI OMOJIOTHH M OXPaHa IPUPOIBI K 3.6

TTpaKkTHUECKOE 3aHATHE 1

[IpakTruaeckoe 3ansitue Nel2. OTX0nbl MPOU3BOACTBA.
Tema 9.5. IIpodeccroHatbHO OPUESHTUPOBAHHOE CONEPIKAHUE 2 OK.01
Bausinue 3nopoBbe U ero cocrapisolue. PakTopbl, MOJOKUTENBHO M OTPULIATENbHO BIUSIOLIME HAa OPraHU3M OK.02
COLIHAJIbHO- gyenoseka. [IpoOneMa TEXHOTEHHBIX BO3NEHCTBHI Ha 3740POBbE YeJIOBEKA (DJIIEKTPOMArHUTHBIE IO, OK.04
JKOJOTHYeCKHX | ObITOBas XWMHsA, W30BITOYHBIE INYMBI, paAHalUs U T.IL). AJanTauus OpraHu3Ma 4YejioBeKa K (pakTopam OK.07
(daxTopos Ha okpykaromel cpenpl. IlpuHuumnel (GopMupoOBaHHUS 3I0pOBbECOEperaromero mnopeaeHus. Pusmueckas IIK 2.5
310pOBbLE AKTHUBHOCTb U 340POBbe. bHOXUMHUYECKHE aCIIEKThI PALIMOHAIBHOIO NUTAHUS IIK 3.6
4eJI0BeKa JlabopaTopHble 3aHSTHS 2

Jlaboparopubie 3ansaTust Ne3. Biussaue abnotndeckux (pakTopoB Ha YETOBEKA.
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Pa3nen 10. Cesiekunsi OpraHu3MoB, OCHOBbI OHOTEXHOJOTHH 6
Tema 10.1. Conepskanue y4eOHOrO MaTepuana 1 OK.01
Cenexuns Cenekiusi Kak Hayka W Tporecc. 3apokIeHHe Celekiuu u noMectukamnus. Yuyenue H. Y. Basumosa o OK.02
KaK HayKa H LIEHTPaxX MHOT000pa3usi M MPOUCXOKACHUS KYJIbTYPHBIX pacTeHui. L[eHTpBI MpOUCKOKACHUS TOMALTHUX OK.04
npouecce »*kuBOTHBIX. CopT, nmopona, mraMM. CoBpeMeHHble MeTOAbl celeKUuu. MaccoBblli U HMHAUBUAYaJIbHbIN OK.07
OTOOPBI B CENEKLMH PAacTeHUH U KMBOTHBIX. OILleHKAa SKCTepbepa. BIM3KOPONCTBEHHOE CKpPEIIMBAHUE — 1K 2.5
uHOpunuHr. Ywncrtas nuHus. CkpeumBaHMe 4YHCTHIX JHHUR. [ereposuc, wmm rubpupHas cuia. 11K 3.6
HeponcreenHoe ckpemuBanue — aytOpunuur. Otnanénnas rudpunusanust 1 e€ ycnexu. McKycCTBEeHHBIN
MyTareHe3 1 MoJy4deHHe NoJUNIoua0B. JIocTHKeHHs! CeleKLIMU PacTeHUH, )KUBOTHBIX M MUKPOOPIaHHU3MOB
Tema 10.2. Conep:kanue y4eOHOro MaTepHasia 1 OK.01
OcHosb! BuoTtexHONOrMs Kak OTpacyb MPOU3BOACTBA. | €HHast WHKeHepus. JTamnbl co3nanus pekomOnHanTHoN JIHK OK.02
OMOTEXHOIOTMM | i TPAHCTEHHBIX OPraHM3MOB. Kierounas wnmxenepus. Kierodssle KyabTypel. MHKpPOKIOHAIBHOE OK.04
pasMHOXXeHUEe pacTeHuil. KioHMpoBaHHE BBICOKONPONYKTUBHBIX CEJbCKOXO3SIIICTBEHHBIX OpPraHU3MOB. OK.07
Oxonoruueckue u atnyeckue npodaemsl. [ MO — reHeTnuecku MOAN(PHIMPOBAHHBIE OPTaHU3MBI HK 2.5, 11K 3.6
Tema 10.3. IpodeccroHamIbHO OPUEHTUPOBAHHOE COMEPIKAHIE 2 OK.01
BHOTeXHOI0OrMH | OcHOBHBIE HampaBeHHs COBPEMEHHOH OMOTEXHONOTHH B MPO(ECCHOHATBHOH JIEATENLHOCTH YeNOBEKa. OK.02
B KH3HH H Mertonel GuorexHosorun. OOBEKTHl OHOTEXHOJOTMHM. JTHKAa OHOTEXHOJOTMYECKMX M T€HETHYECKUX OK.04
npodgeccun sKcriepuMeHToB. [IpaBuia moucka u aHanm3a OMOIKOJOTHUECKOH HHPOPMALIMK U3 PA3IMYHBIX UCTOYHUKOB OK.07
(HayuHas u yueOHO-Hay4YHas IUTEPATypa, CpencTBa MaccoBol nH(popmarun, cetb UHTEpHET U ipyrue) 1K 2.5, 11K 3.6
[IpakTuueckoe 3aHsATHE 2
IIpakTrueckoe 3ansTre Ne 13-14. Keficel Ha aHanu3 WHPOPMALMU O HAYYHBIX JOCTHXKEHHMAX B 00JacTH
TEHETHYECKUX TEXHOJIOTHH, KJIETOYHOW WH)KEHEpUH, TMHUINEBbIX OWOTEXHOJNOTWH. 3amura Kelica:
IIpeJCTaBJICHNUE PE3YJIbTATOB PelleHUs] KeHCoB
Pa3zgen 11. Pemienne xeiicoB B 001acTH OMOTEXHOJIOTHH 6
Tema 11.1. IIpodeccuoHanbHO OPUEHTUPOBAHHOE CONIEPIKAHUE 1 OK.01
BHOTEXHOIOTHH [ Pa3pyTie NMPOMBIIIEHHON OMOTEXHONOTMH U €€ NPHMEHEHHE B JKH3HH 4YeNOBEKa, MOUCK H aHAJIH3 OK.02
B UHpOPMALUK U3 PA3IMYHBIX UCTOYHHMKOB (HaydHas M yueOHO-HAay4Has JHUTEPaTypa, CPEICTBa MAacCOBOM OK.04
NPOMBIMIICHHOC | padopmarun, cetb MHTEpHET U npyrue) OK.07
™ [pakTUUeCKUEe 3aHATHS 5 % % g
IIpaktrueckue 3anstus Ne 15 Keiicel Ha aHanmm3 wWHQOPMAMM O Pa3BUTHH MPOMBIIUIEHHON '
OMOTEXHOJIOTHIA.
Ne 16 3ammra kelica: MpenCcTaBICHUE PE3YJIbTATOB PEIICHUs KeMCOB (BBICTYILICHUE C MPE3EHTAINEH )
IIpomexyrouHnas arrectanus B Gopme quddhpepeHIIMPOBAHHOIO 3a9€TA
Bcero: 72
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3. YcioBust peajau3anuu NporpaMmbl y4eOHOI JTUCHUIIIHHbI

3.1. TpeOGoBanuss K MHHUMAJIBHOMY  MATEPHAIBbHO-TEXHUYECKOMY
o0ecrevYeHHu10

Peanuzaimss nporpaMmbl  AUCIHUIUIMHBL  TPeOYET HaM4us Y4eOHOTO
KaOWHETA PKOJIOTHS, OCHAIIICHHOTO B COOTBETCTBUU ¢ mpuitoskenrem 7 OITOIN.

3.2. UnpopmannoHHoEe 0o0ecnedeHue 00y4eHus

JUis  peanuzanmu  nporpaMMbl  OMOMMOTEUHBIH  (POHJ 0Opa3zoBaTEILHOM
OpPraHM3alAK JOJKEH MUMETh MEYATHBIE W/WIHM 3JIEKTPOHHBIE 00pa30BaTENbHbIE U
WH(OPMALMOHHBIE  PECYPChl, PEKOMEHIOBAaHHBIE JJIi  MCHOJB30BAHUS B
00pa30BaTeNbHOM MPOLIECCE, HE CTAPILE MATH JIET C MOMEHTA U3/IAHUS.

3.2.1. OCHOBHBIE JICKTPOHHBIC H3JAHUA:

1. buosorus. 10-11 knacc (yrnyOaeHHBIA yPOBEHb): YUEOHUK JUISl CPEAHETO
obmero oOpazoBanus / B. H. Speirun [m ap.]; nox oOwmel pemakiueid B. H.
Speiruna. — 2-¢ u3n. — Mocksa: UzparensctBo [Opaiit, 2022, — 357 ¢. —
(Hapoanoe npocsetenue). — [SBN 978-5-534-15630-0. — TeKCT: 27€KTPOHHBIN

// O6pazoBarenbHas matgopma Opaiirt [caliT]. — URL:
https://urait.ru/bcode/509241

2. buonorus: y4yeOHMK W MPAKTUKyM JUIS CPEAHEr0 MPo(ecCHOHATBHOTO
oOpazoBanus / B. H. Slpeirun [u ap.]; nox penakuueit B. H. Slppiruna. — 2-¢ u3n.
— Mocksa: WMznarensctBo HOpaiit, 2022. — 378 c¢. — (IIpodeccuonansHoe
oOpazoBanme). — ISBN 978-5-534-09603-3. — TekcT: 3JIEKTPOHHBIA //
O6pazoBarenbHas miargopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/489661
3.2.2. JIonoJIHUTE/IbHbIE HCTOYHHUKH
1. O6yxos, JI. K. buosorus: KJIeTKd U TKaHU: y4eOHOE MOCOOME AJII CPEIAHErO
npogeccnonansHoro odpaszosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-¢
u3l., nepepad. m gon. — Mocksa: MznarensctBo HOpaiit, 2022, — 358 ¢. —
(ITlpodeccuonansioe oOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
aneKkTpoHHbI //  OOpazoBarenbHas mmiatgpopma FOpait [caiit] — URL:
https://urait.ru/bcode/494034
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4. KOHTPO/Ib M OLICHKA PE3yJIbTATOB OCBOCHHS YH4COHO TUCUMILIHHBI

KoHTpo/ib ¥ o11eHKa PpaCKPhIBAIOTCS YEPE3 TUCHUIIIIMHAPHBIE PE3YJIBTATHI,
YCBOCHHBIC 3HAHUSI U MPUOOPETEHHBIC CTYJCHTAMHU YMEHUS, HAMPABJICHHbBIE HA
(dhopMupoBaHre 00IUX U MPOPECCUOHATBHBIX KOMIETEHITUH.

Koa u HaumenoBanue gpopmupyembix Pa3znen/Tema ®DopMbI U METOABI
KOMIIeTEHIHH KOHTPOJIS U OLIEHKH
pe3yJbTaTOB
o0yueHust
OK 01. Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxneHue mo
Bribupate  cmocobbr  pemenuss  3amad | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | BOompocam JeKIIUU
npodecCHOHaTBHOMI nesrenpHocTH | 8.1, 8.2, 9.1-93, Paspabortka rioccapust
MPUMEHUTENTBHO K pa3iuyHbiM KoHTeKcTaM | 9.411-o/c , 9.511-o/c, 10.1, | 3amonaenue
10.2, 10.3IT-o/c, 11.1I1-0/c CPaBHUTEBHBIX
OK 02. Temsr 1.1, 2.1 -2.3, 3.1- 3.3, Tabul
Ucnonw3oBath  coBpemeHHble  cpenctra | 4.1-4.3, 5.1-5.4, 6.1-6.3, 7.1- TeCTHPPBaHHe
[IOMCKA, aHaJu3a U uHTreprnperauuu | 7.3, 8.1, 8.2, 9.1-9.3, YCTHBIH onpoc
uH(pOpMaInu, u undpopmanuonnsie | 9.4I1-o/c, 9.5I1-o/c, 10.1, JIMKTaHT Ha
TEeXHOJOTMM [Uia  BeIONHeHust  3ama4d | 10.2, 10.311-0/c, 11.1I1-0/c | UCTIONIE30BAHUC
npodeCCHOHATBHON NesITEIbHOCTH aprymMeHTos,
OK 04. Temsr 2.1 -2.3, 3.1- 3.3, 4.1- Guostoruteckoi
DddeKkTuBHO B3aUMOJIENICTBOBATh u|43,51-54,6.1-63,7.1-7.3, | TCPMUHOJIOTAN U
paboTaTh B KOJJIEKTUBE U KOMAH/Ie 8.1,8.2,9.1-93, CHMBOJIKH
94Tl-o/c, 9.5M-ofc, 10.1, | InauBURYyanbHAS
10.2, 10.3IT-o/c, 11.1I1-0/c CaMOCTOATEIbHA
pabora
OK 07. Temsur 1.1, 2.1 -2.3, 3.1- 3.3, | lIpencrasnenue
ConeticTBOBaTh COXpaHEHHIO OKpykaromet | 4.1-4.3, 5.1-5.4, 6.1-6.3, 7.1- | pe€3yJIbTaTOB
cpenbl, pecypcocbepexenuro, npumeHsTh | 7.3, 8.1, 82, 9.1-9.3, NPaKTHYECKUX PaboT

3HaHUS 00 M3MEHEHHH KJIMMAaTa, MPUHLHITBI
OepeKIMBOrO MPOU3BOACTBA, 3PPEKTUBHO
NEHCTBOBATh B YPE3BBIYANHBIX CUTYALUsAX

9. 4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-0o/c, 11.1I1-0/c

LK 2.5 Cobmronmate TpeOOBaHUS OXpaHbI
OKpY>Karollled cpeapl, OXpPaHbl TpyAa H
IIPOMBILIIEHHON 6ezonmacHoOCTH npu
CTPOUTENIbCTBE U JKCIUTyaTalllU >KEJIe3HBIX
nopor

LK. 3.6 OpranusoBbiBath COOMIONECHNE
TpeOOBaHMI OXpaHBI TPyAa MpPU HAI30pe |
KOHTpOJIE TEXHUYECKOIo COCTOSTHUS
JKEJIE3HOAOPOKHOIO MyTH U UCKYCCTBEHHBIX
COOPYKEHHI

Tembi 94,95, 103, 11.1.

KoHTponbHbIe paboThI
3amura TBOPUECKUX
pabor

3amura
WH/IUBUOYAJIbHBIX
IPOEKTOB
BrinonHeHue 3ananuii
MIPOMEXKYTOUHON
aTTeCTalnu
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