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1. OBIIIASI XAPAKTEPUCTUKA TIPUMEPHOHN PABOUYEN
IPOT'PAMMOBI OBIIIEOBPA3OBATEJBHOMN JVUCIUITJINHBI
«BHOJIOI'UST»

1.1. MecTto AUCHUILUIMHBI B CTPYKTYpe o0pa3oBaTesibHON nporpammbl CITIO

Pabouas nporpamma yue6Ho#t auctumanasl OOJ1.05 buosnorus siBiseTcs: 4acThIO
MPOrpaMMbl MOATOTOBKHU CIIELUATUCTOB CPEHET0 3BeHa B cooTBeTCTBUU ¢ DI'OC
CIIO no cnenuansHoctn 23.02.06 TexHuueckas sKCIuTyaTaluss MOABHKHOTO
COCTaBa JKEJIE3HbIX JIOPOT .

VYueonas qucuuruimaa OO/].05 buosorus saBisieTcs 4acThIO IPEAMETHOM 00J1acTh
«EcrecTBeHHbIE HAYKW», U3ydaeTcs B 00111e00pa30BaTeIbHOM LIUKIIE Y4eOHOTO
mana OOII CITO ¢ yuerom nmpodeccruoHaabHON HANPaBICHHOCTH B
cootBeTcTBUM ¢ PI'OC CIIO.

Nzyuenue yuebnoi mucuuruimael OOJ[.05 buonorus mnpu peanuzanuu
oOpazoBarenbHbix mporpamm CIIO wHameneHo Ha QopmMupoBaHue OOLIUX
KOMIIETEHIIMHA  CIELUATUCTOB CPEJHEr0 3BeHa B paMKaxXx OCBaMBaeMOM
CHEIUATBHOCTH.

1.2. Heasb, 32124 4 NJIAHUPYEMBbIe Pe3yJbTATHI OCBOCHUS Y4eOHOM
JUCIHHUIIINHDBI
1.2.1. Heanb u 3axa4u Y4eOHON JUCUHMIIUHBI

Hean: dopmupoBanre y CTYIEHTOB TMPEACTABICHUS O CTPYKTYpHO-
(GYHKIIMOHAIBHOW OpraHU3allMM >KUBBIX CHUCTEM pa3HOrO0 paHra KakK OCHOBBI
OPUHSTHS ~pElICHUH B  OTHOUIEHWHM OOBEKTOB KUBOWM MPUPOIBI H B
POU3BOJCTBEHHBIX CUTYaLIUSX.

3apaum:

1) chopmupoBaTh NMOHMMAHHE CTPOCHHUS, MHOTI000pa3us WU OCOOCHHOCTEH
KUBBIX CHUCTEM pPA3HOrO0 YPOBHS OpPraHHW3allM, 3aKOHOMEPHOCTEW IMpPOTEKaHUs
OMOJIOTMYECKUX TIPOIIECCOB W SBJICHUUA B OKpYXKaloOIIeH cpejae, IeI0CTHOM
HAay4YHOM KapTHHBI MHpPA, B3aHMMOCBSI3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh yMEHHS OMPEIEIATh KUBbIE OOBEKTHI B TPUPOJE; MPOBOIAUTH
HAOJIOICHHS 32 SKOCUCTEMaMHU IS BBIABICHUS €CTECTBCHHBIX M aHTPOIIOTCHHBIX
W3MEHEHHI, HTHTEPIIPETUPOBATH PE3YIbTATHl HAOIIOICHHM,

3) cdopMmupoBaTH HABBHIKH MPOBEACHUS MPOCTEUITUX OHUOJIOTHICCKUX
OKCIIEPUMEHTATBHBIX HCCIEJOBAaHUN C COONIOJCHHEM TIpaBWiI 0e30macHOro
oOparieHus ¢ 00beKTaMu U 000PYOBaHUEM;

4) pa3BUTh YMEHUS UCIOJB30BaTh HHPOPMAIMIO OUOJIOTMYECKOTO XapakTepa
U3 Pa3IMYHbIX UCTOYHUKOB;



5) cdopmMupoBath  yMeHHUS  NPOTHO3UPOBATH  MOCHEJACTBUS  CBOEH
JESATENbHOCTU MO OTHOILIEHUIO K OKPY’KaIoIIEeH cpele, COOCTBEHHOMY 370pOBBIO;
000CHOBBIBAaTh U COOJIIOIATH MEPHI MPODUITIAKTUKHU 3a00I€BaHUI.

6) cdopmupoBaTh MOHMMAHUE 3HAYUMOCTH JTOCTHKEHUU OMOJIOTMYECKON
HAyKM M TEXHOJIOTUH B TIPAKTUYECKOM JEATETbHOCTH 4YeJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJOTUI U arpoOUOTEXHOIOT U,



1.2.2. Ilnanupyembie pe3yJbTaTbl OCBOCHHS 001e00pa3oBaTe/IbHOM JUCHHMILVIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO
u Ha ocHoBe PI'OC COO

HaumeHoBaHMe U KO/
KOMIICTCHIIMHN

HJIaHI/IpyeMbIe pe3yJbTaThbl

Oo0mue

I[chmmnnapnble

OK 01. Beibupats
crocoObI peleHus 3a1a4
npodeccuoHaIbHOM
JEATEIbHOCTH
MPUMEHUTEIEHO K
Pa3IMYHBIM KOHTEKCTaM

JIndyHOCTHBIE Pe3yJabTATHI JOJIKHBI 0TPAXKATH
B YACTH: TPYAOBOT0 BOCITUTAHNS:

- TOTOBHOCTh K TpPYIy, OCO3HAHHE I[EHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTh K AaKTUBHOW  JESATEIHHOCTH
TEXHOJIOTUYECKOU 51 COIMAJILHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH,
IJIAHUPOBaTh M CAMOCTOSITEIbHO — BBITIOJHSTH
TaKylo JIeATeIbHOCTD;

- HHTEpeC K pa3INYHBIM chepam
npodeccruoHaIbHOM 1eATENbHOCTH.
MertanpeameTHble pe3yabTaThl HAOJIAKHBI
0TpakKaTh:

OBJlajlecHUe  YHMBEPCAJIbHBIMH  Y4eOHBIMH
MO03HABATEJIbHBIMH JAeHCTBUAMM:

a) 0a30BbIE JIOTUYECKUE JCHCTBUS:

- CaMOCTOSITENIBHO dbopMyIHpoBaTh u
aKTyallu3upoBaTh MpoOieMy, paccMaTpuUBaTh €e
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIH MpPH3HAK WU
OCHOBaHHUsS Il CpPaBHEHUS, KIacCH(DUKALMHA U
000011IeHN;

- OmpeAensATh LEId JACITCIbHOCTH,
apaMeTpbl U KPUTEPUH MX JOCTHIKCHHS,
- BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS

B PacCMaTPUBACMBIX SIBIICHUSX;

- BHOCHUTh KOPPEKTHBBI B  JICATEIHLHOCTS,
OIICHUBATh COOTBETCTBHE pE3YJIbTATOB IIEJISM,
OIICHUBATh PUCKH MOCIICACTBUN EATCILHOCTH,

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

3aJaBaTb

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH

B CHCTEME HAyYHOTO 3HaHUS; (YHKIMOHAIBFHOW TPaMOTHOCTH
YeNoBeKa JUIS PeIIeHNs )KU3HEHHBIX MPOOIIEM.

[IP6 2. CdopMupOBaHHOCTH YMEHHUS PACKPBIBATh COJIEp’KaHUE
OCHOBOIIOJIATAIOITNX OMOJIOTHYECKHX TEPMHUHOB U MOHITHI: KHU3Hb,
KJIeTKa, TKaHb, OpPTaH, OPraHW3M, BHI, TOMYJSAIHS, SKOCHCTEMA,
omoreHo3, buochepa; merabosm3m (0OMEH BEIIECTB

U MIpEeBpallleHUe SHEPTUH ), TOMEOCTa3 (CaMOperyIsius), ONOCHUHTE3
Oernka, CTPYKTypHasi OpraHU3aIHs XUBBIX CHUCTEM, IHCKPETHOCTD,
CaMOpEeTryJIsLus, CaMOBOCIPOU3BEICHNE (penpoayKuus),
HACJICICTBEHHOCTh, M3MEHUYUBOCTb, JHEPrO3aBUCHUMOCTb, POCT H
pa3BUTHE, YPOBHEBAsK OPraHU3aIMsL.

[IP6 3. CdopMHpOBaHHOCTH, YMEHHS PaCKPBIBATh COJCP)KAHHE

OCHOBONOJIATalOIIUX ~ OMOJIOTUYECKUX  TEOpUH W THUIIOTE3:
KJIIETOYHOW,  XPOMOCOMHOM, MYTallUOHHOW,  3BOJIIOLIMOHHOM,
MIPOUCXOXKACHUS KU3HU U YEIOBEKa.

I1P6 4. CdopMHupoBaHHOCTH YMEHHUS pacKkpbIBaTh

OCHOBOINOJIAraloIIie OUOJIOTMYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Menpnens, T. Moprana, H.I. BaBunona, 3. I'ekkens,

®. Mromnepa, K. bapa), rpanuisl uX NPUMEHUMOCTH K JKUBBIM
CHUCTEMaM.

[IP6 5. TlpuoOpereHre OmMbITa NPUMEHEHUS OCHOBHBIX METOOB
HAyYHOTO MO3HAHHUS, UCTIOJIb3YEMbIX B OMOJIOTHUHN: HAOIIOACHUS

Y OINKCAHMUS )KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI; OPraHU3alUU U
OpOBEICHUSI  OMOJIOTMYECKOTO  AKCIEPUMEHTAa,  BBIJIBHYKEHUS
TUIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY  HCCIEIyeMbIMHU
BEJIMYMHAMU, OOBSICHEHHUSI TTOJTyYEHHBIX Pe3yIbTaTOB

U  (opMyIHpOBaHUS BBIBOJOB C HCIOJIb30BAaHHEM HAYYHBIX
MOHATUM, TEOPUN U 3aKOHOB.

[1IP6 6. ChopMUPOBAHHOCTh YMEHHUS BBIICIATH CYIIECTBEHHBIE




- BJIQJICTh HABBIKAMU Y4eOHO-HCCIIET0BATEIHCKOM
n HpOGKTHOﬁ JACATCIBbHOCTH, HaBBIKAMU
paspelieHus mpooeM;

- BBIABJIATH HpI/I‘II/IHHO'CHCI[CTBCHHBIC CBiA3U U
aKTyaJH/I?.I/IpOBaTI) 33,213,‘-1}’, BBIABHUT'aThb FI/IHOTe3y cec
pCHIeHI/If{, HaXOIUThb aprMCHTBI JUTA
JIOKAa3aTeIbCTBA CBOMX YTBEPXKICHHUH, 3a/aBaTh
IapaMeTpsl U KPUTEPUHU PELICHHUS;

- aHaHI/I3I/IpOBaTB HOHy‘ICHHBIe B XO0I€ peHIeHI/Iﬂ
3a1a49u pe3y.]'[BTaTI)I, KpI/ITI/I‘-ICCKI/I OLICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3HPOBATh W3MEHEHUE B
HOBBIX YCJ'IOBI/IHX;

-pa3pabaTeIiBaTh IUIAH pEIICHUS MPOOJIIEMBI ¢
y‘IeTOM aHaJIn3a HUMCHOIINXCA MaTepI/IaJ'IBHI)IX nu
HEMaTEpHUaJIbHBIX PECYPCOB;

- YMGTI) HepeHOCI/ITB 3HAHUA B HO3HaBaTeJ'IBHy}O nu
MPAKTUIECKYIO 00JIaCTH KU3HEICATCIILHOCTH,

- yYMeTh MHTCTPUPOBATH 3HAHUSA U3 pa3HBIX
MPeAMETHBIX 00J1aCTeH;

- BBIIBHUTATh HOBBIE  HJIEW,

OPUTHHAJILHBIC TIOJIXOIBI U PEIICHUS

npeaiaraTh

IPU3HAKU  BUPYCOB,  KJIETOK  IPOKApUOT U  JYKapuoT;
OJIHOKJICTOYHBIX W  MHOTOKJICTOYHBIX  OPTraHU3MOB, BHJIOB,
OMOTEOIICHO30B M HSKOCHCTEM; OCOOEHHOCTH TPOLECCOB OOMeHa
BEIIECTB M IMPEBpAIlleHHs] SHEPruM B KIETKe, (oTocuHTE3a,
IUIACTUYECKOTO U IHEPreTUUECKOTo 0OMEHa, XeMOCUHTE3a, MUTO3A,

Meiio3a,  OIUIOJIOTBOPEHHMS,  pa3BUTHUS U Pa3MHOMKEHHS,
MHAMBUAYAJIbHOTO Pa3BUTHUSl opraHu3Mma (OHToreHesa), 60pbObI 3a
CYLIECTBOBAaHUE, €CTECTBEHHOro O0TOOpa, BUA000pa3oBaHUS,

IPUCTIOCOOJIEHHOCTH OPTraHu3MOB K cpefe OOWTaHus, BIUSHUS
KOMIIOHEHTOB 9KOCHUCTEM, aHTPOIIOTEHHBIX U3MEHEHH I

B DKOCHCTEMaX CBOEH MECTHOCTH,

KpPyroBOpOTa BELIECTB U MPEBPALEHUE SHEPTUU B Onocdepe.

I[1P6 7. CdopMupoBaHHOCTH yMEHHUS NPUMEHATH IOJTY4YECHHbIE
3HaHMS JUIsI OOBSCHEHUS OMOJIOTMYECKHX IPOILIECCOB U SIBICHUH,
JUTSL TIPUHATHUS MPAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C 1eNplo oOecredeHusi 0€30MaCHOCTH CBOETO 3/I0pPOBbS U 3[I0POBbS
OKPYXKaIOIIUX JIIOJIEH, COOJIONEHUsI 30pOBOro o0pa3a >KHU3HH,
HOPM T'paMOTHOTO TOBEACHUSA B OKPY)KAlOLIEeW MPUPOJHOU Cpele;
NOHMMaHHE  HEOOXOJAMMOCTH  HCIOJB30BaHUS  JOCTHXKEHUI
COBPEMEHHOI OuoJIoTMM U OWOTEXHOJOTUH MJsi PaluOHAIBHOTO
MPUPOIOTIOIH30BAHUS.

I[IP6 8. CdopmMupoBaHHOCTH YMEHHUS peEIIaThb OHOJOTUYECKHE
3a[]a4i, COCTABIISATh TeHOTUITMYECKHUE CXEMbI CKPEIIMBAHUS

JUIS DPa3HBIX THUIIOB HACJIEIOBAaHUS MPHU3HAKOB Y OPraHU3MOB,
COCTaBIIATh CXEMbI MEPEeHOCa BEIIECTB U AHEPrHH B 3KOCHCTEMAaX
(menu muTaHus, MUIICBBIC CETH).

I[IP6 9. CdopMHpPOBAaHHOCT, YMEHUN KPUTUYECKH OIICHUBATH
uHpopMaIMi0  OUMOJIOTMYECKOTO  COJIEP’KAaHUS,  BKIIOYAOLIYIO
NICEBJOHAYYHBIE 3HAHMUS W3 PA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoi  MHGpoOpManMM, HAYYHO-TIOMYJSIPHBIE  MaTepUabl);
UHTEPIPETUPOBATH ATHYECKUE aCTIeKThI COBPEMEHHBIX
UCCIIeIOBaHU B OHONOTWH, MEOUIIMHE, OHOTEXHOJOTHUH;
paccMaTpuBaTh rI100anbHbIC 9KOJIOTUYECKUE npooemMbl
COBPEMEHHOCTH, (OpPMHUPOBATH IO OTHOIICHHIO K HHUM
COOCTBEHHYIO MTO3UIHIO.

[1P6 10. CdopmupoBaHHOCTH YMEHHH CO03/1aBaTh COOCTBEHHBIE




NUCbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE OHMOJOTHYECKOU
UH(POPMALIUU U3 HECKOJIBKUX HCTOYHUKOB, TPAaMOTHO HCIOJIB30BaTh
HNOHSITUHMHBIN annapaT OuoJIOTuu

OK 02.
COBpPEMEHHBIE

HWcnonn3oBaTh
cpeiacTBa

JIMYHOCTHBIE DPE3VJIbTATHI J0JKHBI 0TPAXKAThH
B YaCTHU: HCHHOCTU HAVIYHOI'O ITIO3HAHUA:

ITP6 1. ChopMupoBaHHOCTH 3HAHUN O MECTE M POJTH OMOJIOTHH
B CHCTEME HAy4YHOro 3HaHUS;, (PYHKIHOHAIBHOW TPaMOTHOCTH

MIOMCKA, aHaJIN3a -chOPMUPOBAHHOCTH MHPOBO33PEHUS, | YETIOBEKA JIJIsl PEIICHUsI )KU3HEHHBIX MTPOOIIeM.
u WHTEPIPETAIIMN | COOTBETCTBYIOMIETO  coBpeMeHHOMY  ypoBHIO | [IP6 7. CdopMupoBaHHOCTH yMEHUS TPHUMEHSTH TOJy4YCHHbBIE
nHpopMaruu DPa3BUTHSA HAYKH U OOIIECTBEHHOW TMPAKTUKH, | 3HAHUS IS OOBSICHEHUS OMOJIOTMUECKHX MPOIIECCOB W SBJICHHM,
" WH(pOpPMaITMOHHBIE | OCHOBAaHHOTO Ha nmasnore KYJIBTYp, | Ul TPUHATHS IPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HU
TEXHOJIOTUU JUIsl | CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa C 1enbpo obecrieyeHusi 0€30MacHOCTH CBOETO 3/10POBbsI U 3/I0POBBS
BBITIOJTHEHUS 3a/1a4 | B MOJIUKYJIBTYPHOM MUDE. OKpYXKAIOIUX JIIO/IeH, COOJIOAEHUS 3A0pOBOro o00pasza >KU3HH,
npoecCuoHaTBHOM MeranpeaMeTHbIe pe3yJbTaThl JAOJIKHbI | HOPM TPAaMOTHOTO TOBEICHUSI B OKPYKAIOUIEH MPUPOTHOM CpENE;
eI TENHHOCTH 0TDAXKATH: MOHUMAHUE  HEOOXOJMMOCTH  HWCIOJIB30BAaHUSA  JOCTIKCHHM
OBianeHHe VHHUBEDPCAJIbHLIMH  Y4eOHBIMHM | COBPEMEHHON OMOJIOTMH U OWOTEXHOJIOTUH JJIsi PalMOHAIBHOTO
NMO3HABATEJIbHBIMU A€HCTBUAMM: MIPUPOIONIOTB30BAHUS.
B) pabota ¢ uHbopmanuei: I[TP6 10. CdopmupoBaHHOCT, YMEHHI C€O3/1aBaTh COOCTBEHHBIE
- BJIAJIETh HABBIKAMU NOJIVYEHUS HHGbODMALUU NUCbMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE OHOJIOrHMYECcKOil
13 HUCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSATEIbHO | MHPOPMAIMHU U3 HECKOJIBKUX HCTOYHHUKOB, IPAMOTHO HCIIOJIb30BaTh
OCVILIECTBIISATH IOUCK, aHAIN3, CHCTEMAaTU3AIUI0 MOHSITUIHBIN anmapar OHOJIOTHU
U MHTEPNpEeTauu HHMGOpPMauu  pasiIndHbIX
BHUJIOB ¥ (hOPM NpeACTaBICHUS;
- OUEHHMBAThb JOCTOBEPHOCTb, JIETUTUMHOCTH
uHbopPMaLuu,
€e COOTBETCTBME IMPABOBHIM U  MOPAJIBHO-
TUYECKUM HOpMaM
OK 04. DOddexruBHo | INYHOCTHBIE Pe3VIbTATHI T0KHBI oTpaxarth | [IPO 5. IlpuoOpereHue omnbiTa NPUMEHEHHS OCHOBHBIX METOJIOB
B3aUMO/JICHICTBOBATh U | B YACTH: IEHHOCTH HAVYHOIO MO3HAHUSI: HAyYHOTO TMO3HAHMS, UCIOJB3YeMbIX B OMOJOTUH: HAOIIOACHUS U
paboTaTh - OCO3HAaHHE€ IIEHHOCTH HAYYHOH AESITEeTbHOCTHU, | OMUCAHMSI KUBBIX CHUCTEM, MPOLIECCOB U SBJICHMIA; OpraHU3aIud U
B KOJUIEKTHBE FOTOBHOCTh ~ OCVIIECTBIISATh ~ MPOEKTHYIO U | IPOBEAEHUS  OMOJOTHYECKOTO  OKCIEPUMEHTa,  BBIJABMKECHUS
1 KOMaH/Ie UCCIIEZIOBATENBCKYIO NESTENIbHOCTD | THUIOTE3, BBISBICHUS  3aBHCHUMOCTH  MEXAY  HCCIEIyeMbIMHU
WHAMBUAYAIBLHO U B TPYIIIIE. BeJIMYMHAMU, OOBSICHEHHS ITOJIYyY€HHBIX PE3yJIbTaTOB
MertanpeaMeTHble  pe3yJbTAThI JMOJKHBI | 1 GOPMYITUPOBAHMS BBIBOJAOB C HCIOJB30BAHUEM HAayUHBIX
0TDAKATH: MOHATUH, TEOPUM U 3aKOHOB
OBaanenue VHHMBEPCAJIbHBIMHA

KOMMYHUKATHBHBIMU J1eHCTBUAMM:
0) coBMeCTHas JACSITCIBHOCTD:




- TOHMMaTh M HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJIHOU

1 MHIUBUIYAILHOH PabOTHL;

- TIPUHUMATh IEJIH COBMECTHOM JEATEIIHHOCTH,
OPraHU30BEIBATH U KOOPAUHUPOBATH IEUCTBUS

II0 €€ JIOCTIDKEHUIO: COCTABIIATEL IIJIAH INECUCTBHIA,
pacupeneiasTb pPoJH € y4eTOM  MHEHUU
VYaCTHUKOB 0OCYXJAaTh Pe3yJbTaThl COBMECTHOM

paboThI
OK 07. CopneiictBoBath | JINUHOCTHBIE PE3VALTATHI M0JKHBI oTpaxkath | [IPO 5. IlpuoGperenue ombiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
COXPAaHEHUIO B YacTH: DJKOJIOTHYECKOr0 BOCIHMTAHUS: | HAYYHOTO MO3HAHUS, UCOJIb3YEMbIX B OMOJIOTHUN: HAOIIOACHUS
OKpYy>Karomen cpensl, | - ¢hopMUPOBAHHOCTH JKOJIOTHYECKON KVIBTYDHI, | M OTIMCAHHS KUBBIX CHCTEM, IIPOIIECCOB U SBJICHUI; OPTaHU3AIH H
pecypcocOepexeHmto, MMOHMMAaHKE BIUSHUS CONUATBHO-IKOHOMUYCCKUX | MMPOBEJCHUS  OMOJIOTHYCCKOTO  SKCIICPUMEHTA,  BBIJIBUIKCHHUS
MIPUMEHSTH 3HAHHS ITPOIIECCOB HA COCTOSIHUE TIPUPOTHON TUTIOTE3, BBISBJICHHUS  3aBUCHUMOCTH  MEXKIY  HCCIIETyeMBIMU
00 W3MCHEHWW KJIMMATa, | U CONMAIBHOW CpPEeIbl, OCO3HAHWE TJOOAIBHOTO | BEIMYMHAMHM, OOBICHEHUS IMOTYICHHBIX Pe3yJIbTaTOB
MPUHIIMIBL  OSPEXKIIMBOTO | XapaKTepa 3KOJOTHICCKUX TTPOOIIeM; 1 (HOpPMYJIIMPOBaHUS BBIBOJOB C HCIOJIH30BAHHEM HAYYHBIX
MPOU3BOJICTBA, - IUIAHUPOBAHHME M OCVILECTBIICHHE NECUCTBUU B | MOHATHHI, TEOPUI U 3aKOHOB.
3¢ (eKTUBHO IEHCTBOBATh | OKpYXKaloliel cperae Ha ocHoBe 3HaHus meneid | [IP6 6. ChopmMupoBaHHOCTh YMEHHSI BBIACIATH CYIIECTBEHHBIC
B Ype3BhIYANHBIX | YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA; OpU3HAKA  BUPYCOB,  KJIETOK  MPOKApUOT U  JYKapuoT;
CUTYaIUIX - AKTUBHOE HENpUATHE NEHCTBUM, MPUHOCAMIMX | OAHOKJIETOYHBIX W  MHOTOKJIETOYHBIX  OPraHU3MOB, BUJIOB,

Bped OKpYKaIoIen cpene;

-  YMEHHE MPOTHO3UPOBATL HEOIATrOMPUATHEIE
9KOJIOTUYECKHE TIOCISACTBUS MPEIITPUHUMAECMBIX
ICUCTBUI, IDEIOTBPAIIATh UX:

- pacHIupeCHUC OIIbITa JCATCIIBHOCTH
9KOJIOTHYSCKOM HaIPaBJICHHOCTH.
MeTanpeaMeTHbIE pe3yJabTaThbl JOJI2KHbI
OTDAXKATD:

OBJiageHue YHUBEPCAJIbHBIMHA

KOMMYHHKATHUBHBIMH JXeiCTBHUAMM:

0) coBMecCTHAs! IESITENHLHOCTD:

- TIOHMMaTh U HCHOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOU

1 UHIUBHUIYAILHONH PAaOOTEHL;

- NPUHAMATH LEIHM COBMECTHOH MesITEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH NEHCTBUS

OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IIPOIECCOB OOMEHa
BEIIECTB M IMPEBpAlllEeHHs] HSHEPrHM B KIETKe, (oToCHHTE3a,
TUTACTHYECKOTO U YHEPreTHYECKOro 0OMEHa, XeMOCHHTE3a, MHTO03a,
Mei03a,  OIUIOJIOTBOPCHHMs,  Pa3BUTHUS U Pa3MHOMKCHHS,
WHIUBHIyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), 00phObI

3a CYIIECTBOBaHME, €CTECTBEHHOrO OTOOpa, BHI000pa30OBaHMS,
NPUCTIOCOOJICHHOCTH OPraHu3MOB K Cpele OOWTaHWsI, BIIMSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOIIOTCHHBIX H3MEHEHU I

B DKOCHUCTEMAaX CBOCH MECTHOCTH,

KPYroBOpOTa BEIIECTB U MPEBpalleHue SHeprun B ouocdepe.

[TP6 7. CdopMupoBaHHOCTb YMEHHUS TMPUMEHSTH IMOJy4EHHBIE
3HaHUS JUIsI OOBSCHEHUS OMOJOTHMYECKUX IPOIIECCOB U SIBICHUH,
JUIS IPUHSATHUS MPAKTUYECKUX PEIIeHUH B IOBCEIHEBHOM KU3HU

C 1enbplo oOecredeHnsi 0€30MaCHOCTH CBOETO 3/I0POBbS U 3[I0POBbBS
OKPY)KAIOIIUX JIIOJIeH, COOMIOACHHUS 3A0pPOBOrO 00pasza >KU3HH,
HOPM TPaMOTHOTO TIOBEJICHUS B OKPY)KaloIIeW MPUPOIHOU CpeE;




0 €€ HOCTHKEHUIO: COCTABJIATH IUIAH ICHUCTBUH,
pacupeneiasTb pPoJH ¢ Y4eTOM  MHEHUM
YYaCTHUKOB OOCYXKIAaTh Pe3yJIbTaThl COBMECTHOM
paboThI

NOHMMaHHE  HEOOXOJAMMOCTH  HCIOJB30BAaHUS  JIOCTHIKEHHN
COBPEMEHHOM OHOJIOTMH M OWOTEXHOJIOTUH JJIsi PalMOHAIBHOTO
IIPUPO/IONOJIL30BAHUS

[IK 1.1. DxcrmyatupoBath

KEJIE3HOJOPOKHBIN
MOJBWKHOM cocTaB (110
BUJIAM TMIOJIBMYKHOTO
COCTaBa).

[IK  1.2.  IlpoBoauts
TEXHUYIECKOE
o0CIyXKMBaHUE M PEMOHT
KEJIE3HOIOPOKHOTO
MOJBIKHOTO COCTaBa B
COOTBETCTBUH c
TpeOOBaHUAMHU
TEXHOJIOTHYECKUX
IIPOLIECCOB.

B oGuactu Tpy10BOro BOCIUTAHUS:
- TOTOBHOCTb K TpPYAY, OCO3HAaHHE IICHHOCTHU
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTh K AaKTUBHOW  JCSATEIHHOCTH
TEXHOJOTHYECKOU 51 COLMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HWHUIMUPOBATD,
IJAHUPOBaTh M CaMOCTOSITEIBHO  BBITIOJHSTH
TaKylo JIeATeIbHOCTD;

- HHTEpec K pa3INYHBIM cepam
npodeCCHOHANBHOM  ACSITENIBHOCTH,  YMEHHUE
coBepuIaTh ~ OCO3HaHHBIM  BbBIOOp  Oymymieit
npodeccud ¥ peallM30BBIBaTh  COOCTBEHHBIE
YKU3HEHHBIE IJIaHbI;

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU IEHCTBUSIMU:

a) 6a30BBIC JIOTHUECKHE ICUCTBUS:

OTIpENeNATh  LEeMH  JIeATENbHOCTH,  3a/laBaTh

napameTpbl U KpUTEPUHU UX JOCTHKCHHS;
OBnajeHue yHHUBEPCAIBHBIMH PETYISTHBHBIMU
NEUCTBUSIMHU:

a) caMOOpraHu3aIus:

CaMOCTOSITEJIPHO ~ COCTABJISITh IUIAH  PEIICHUS
npoOJieMbl C y4eTOM HUMEIOLIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIITOYTCHHIA;

-cOpPMHUPOBAHHOCTh YMEHHS pelaTh OHOJIOTMUECKHE 3ajaud,
COCTaBJIATh TI'€HOTUIIMYECKHE CXEMbl CKpEUIMBAaHUS Ul Pa3HbIX
TUIIOB HACJeI0OBaHUS MPU3HAKOB Y OPraHU3MOB, COCTABJISATh CXEMBI
IepeHoca BEIIECTB M HHEPrHMM B SKOocucTemax (Lenu NHUTaHuf,
MUIIEBBIE CETH);

-c)OpMUPOBAHHOCTh YMEHUI CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE
U YCTHBIE COOOIIEHUSI HA OCHOBE OMOJIOTMYECKOW MH(pOpMALUU U3
HECKOJIbKUX HCTOYHHUKOB, TPAaMOTHO HCIIOJIb30BATh MOHSATHHHBIN
amnmapaT OMOJIOTHH.




2. CTPYKTYPA U COJIEPKAHUE OBILEOBPA3OBATEJIBHOM
JTUCHUATNIUHBI

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOUH padoThI

Bup yyeOHol padoThI O0bem B yacax

O0bem 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHHUIIHHBI 72
BT. 4.
TEOpeTuYecKoe 00ydeHue 47
nabopaTOpHbIE 3aHATHUS 6

19

NPAKTUYECKUE 3aHITHS
OcHOBHOE cojiep)KaHuE 60
[IpodeccronanbHO-OPUEHTUPOBAHHOE COICPIKAHUE 12

[TpomeskyTounas arrectanus (AuddepeHupOBaHHBIN 3a4€T)




2.2. TemaTu4eckuii IJIaH U COJePKAHUE JUCUMUILIMHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe H Po¢ecCHOHATIbHO-OPHMEHTHPOBAHHOE), O0bem | Popmupyembie
pa3iesoB U TeM J1a00paTOpHbIE U NPAKTHYECKUEe 3aHATHUS YacoB | KOMIIeTEHUIHMH
1 2 3 4

Pa3nea 1. buosiorus kak Hayka. ’KuBble cucTeMbl M HX OpraHu3anus 2 OK.02
Tema 1.1. Coneprxanue yaeOHOTo MaTepuana 2
BuoJjiorus buonorus — Hayka o xuBoil npupoze. Csizu OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUUYECKMMH M JIPYTUMH
B CHCTEMe HAYK. | ECTECTBCHHBIMM HayKaMH, (GHUIOCO(QHMEH, pEIMIuel, STHKOM, 5CTETUKOHM W npaBoM. Pons Ouonornm B
O6masn (hopMHUpPOBAaHUH COBPEMEHHOM Hay4yHOI KapTHHBI MHpa. CrucTtema OMOJIOTUYECKUX HaYK.
xapakTepucruk | METO/IbI O3HAHHS KUBOH IPUPOIBI (HabnrozieHue, SKCIepUMEHT, ONMCaHUe, U3MepeHue, KiaccupuKanus,
P — MO/IETUPOBAHNE, CTATUCTUYECKAsE 00padOTKa JaHHBIX).

XKusble cucrempl (OMOCHUCTEMBI) KakK MpeAMeT u3ydyeHus Ouonoruu. OTiIMuYue JKUBBIX CHCTEM OT

HEOpraHu4uecKou nmpupoipl. CBOMCTBA OMOCHCTEM U UX pa3HOOOpa3ue.

YpoBHU  opraHM3alu  OMOCHCTEM:  MOJICKYJSAPHO-TCHETHYECKUH, KIETOYHBIH, OpPraHU3MEHHBIH,

MOMYJISIIIMOHHO -BUIOBOM, SKOCUCTEMHBIN (OHO - TEOIICHOTUYECKHH ), OMOCEepHBIT
Pazgen 2. XumMuuyecKuii COCTaB M CTPOEHME KJIETKH 10 OK. 01
Tema 2.1. Copepxanue yueOHOro Marepuasa 1 OK. 02
XHMHYECKHI XUMUYECKUH COCTaB KJIETKH. XHUMHUYECKHE DSJIEMEHTBI: MaKpPOIJIEMEHTHI, MHUKpOdJIeMeHTh. Boma u OK. 04
COCTaB KJIETKH. | MUHepaibHble BemecTBa. OyHKIuM BOAbI M MHUHEpalbHBIX BellecTB B kieTke. llomaep:kanue
Bopna OCMOTHYECKOro Oasanca
" [IpakTuueckoe 3anaTue 1
MHHepadbHble | [[pakTHueckoe 3aHsATHE Nel. buonoruueckass pojib MHUHEPAIbHBIX BEIIECTB B OOeCHeuYeHUuun
BellecTBa KU3HEJEATSILHOCTH OPraHU3MOB, MIPOSBICHUS AUcOalaHCca MUHEPaIbHBIX 3JIEMEHTOB.
Tema 2.2. Copepxanue yueOHOTo MaTepuana 2 OK. 01
buosornyeckn | benku. CoctaB u cTpoeHue GenkoB. AMHUHOKHMCIOTBI — MOHOMeEpbI OenkoB. HezameHUMBblEe U 3aMEHHMMBbIe OK. 02
BasKHbIE AMHHOKHUCIIOTBl. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBONH MOJEKYNbl (TepBUYHAS, OK. 04
XMMHYECKHe BTOpUYHAs, TpeTUYHas M 4YeTBEpTHUYHas CTPYKTypa). XUMHUECKHe cBOHCTBa OesikoB. buonormueckue
COCIMHEeHUS ¢ynkuuu 6enxoB. depmMeHTHl — OMoONOrMUYeckre Karanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHT,

cyocrpatnas cnenuduuHocts. Kodepmentsl. Buramuubl. Otiauuns (EepMEHTOB OT HEOPraHHMYECKUX




KaTajau3aTopoB.

VYrieBoapl: MOHOcaxapuabl (TJIOKO3a, pubo3a M J1e30KCHMpHO03a), Aucaxapuibl (caxaposa, JIaKTo3a) U
noyiMcaxapuapl (Kpaxmaj, TJIMKOT€H, LeJuIloi03a). buosornyeckue (yHKIUM yriaeBoaoB. JIMmujiel:
TpurMuepuasl, QGochomunuasl, crepouasl. [uapodmibHO-TUAPOOOHEIE CcBOiicTBa. bHonornyeckue
¢bynkumu mununoB. CpaBHEHHE YIIIEBOJOB, OCJNKOB M JIMIKIOB KaK MCTOYHHUKOB dHEpruu. HykiewmHoBbIe
kucnotsl: JIHK u PHK. Hyxkneotuapl — MOHOMEpBl HYKIEMHOBBIX KHCIOT. Ctpoenue u ¢pynkuun JIHK.
Crpoenue u ¢pynkuuu PHK. AT®: ctpoenue u pyHKuu

JlabopaTopHoe 3aHsTHE

Jlaboparoproe 3ansTie Ne 1. Onpenenenne HaIUYKs Kpaxmalia B IPOJAyKTaxX MUTaAHUS.

Tema 2.3.
CTpykKTypHO-
(pyHKkuHMOHANBH
ast
OpraHu3anus
KJIETOK

Conepixanue ydeOHOTO MaTepuaia

[uTonorus — Hayka o kierke. Kierounas teopus — npumep B3auMOJEHCTBUS HUIeH U (aKTOB B HAYYHOM
nmo3HaHuu. Meroapl uzyueHus kietku. Knetka kak 1enocTtHas skuBasi cucreMa. OO1iue npu3Haku KJIETOK:
3aMKHYTas HapykHas MemOpana, moJiekyinbl JJHK kak renernyeckuii anmapar, cuctema cuHTe3a Oelka.
Tunsl KIETOK: 2yKapuoTHdeckas U npokapruotuieckas. OCOOEHHOCTH CTPOCHUS MTPOKAPUOTUYECKON KIIETKH.
Knerounas crenka Oakrtepuii. CTpoeHHE SyKapHOTHUECKOW KiIeTKH. OCHOBHBIC OTIMYHUS PACTUTEIHLHOM,
KUBOTHOM U rpuOHON KieTku. [IoBepXHOCTHBIE CTPYKTYpbI KJIETOK— KJIETOYHAs! CTEHKA, INIMKOKAIUKC, UX
¢byaknuu. [lnasmatudeckass memOpana, ee cBoiicTBa W ¢yHKIuW. lluTomnmasmMa W ee OpraHOHWIBI.
OnnomemOpannbie opranouasl kiaeTku: JI1C, anmapart ['onbmku, mu3ocomsel. [1oryaBTOHOMHBIE OPraHOU/IbI
KJIETKU: MHUTOXOHIpUH, MiacTuabl. IIpoucxokieHue MUTOXOHApPUN W MiacTuA. Buabl mactun.
HememOpanubie opraHoUIbl KJIETKU: PUOOCOMBI, KJIETOUHBIH LIEHTP, LEHTPUOJIU, PECHUYKHU, >KI'yTHUKU.
OyHKIMU OPTraHOUJIOB KJIETKH. Brimtouenus. SAapo — perynsatopHsiid HeHTp kieTku. CTpoeHue sipa: sepHast
000J104Ka, KapUOTIa3Ma, XPOMATHH, SAPBIIIKO. XpOMOCOMBL. TpaHCHOPT BEIIECTB B KIIETKE

JIaGopatopHoe 3aHsTHE

JIaboparopuoe 3anatue Ne 2. CtpoeHue KJIETKU (pacTeHUs, )KUBOTHbBIC, IPUOBI) U KIIETOYHbIC BKIIOYCHHUS
(kpaxmaii, KapOTHHOUBI, XJIOPOILJIACTHI, XPOMOTLIIACTHI )

OK. 01
OK. 02
OK. 04

Pazpea 3. ZKuzHeaeaTeIbLHOCTL KJIETKH

Tema 3.1.

‘ Copepxanue yueOHOTO MaTepuana

OK. 01




OOMeH BelecTB
U TMpeBpalleHue
JHEPruu
B KJIeTKe

OOmen BemiecTB, WIM MeTabONM3M. ACCUMWIAIMS  (TUIACTHYECKHA OOMEH) U JTUCCUMIIISALINS
(pHepreTuyeckuid 0OMEH) — JIB€ CTOPOHBI €IMHOIO Tpoliecca Merabosim3ma. Poiib 3aKOHOB COXpaHEHUS
BEIIECTBA M DSHEPruM B TOHWMaHUM MeTabonm3ma. Tumbl oOMeHa BemIecTB: AaBTOTPO(HBIN U
rerepoTpodHsiii. Poib (epMeHTOB B 0OMEHE BElIeCTB M NPEBPALICHUH PHEPTrUu B KieTke. DOTOCHHTE3.
CaeroBast u TeMHOBas (a3bl potocuHTe3a. Peakunu Gporocuntesa. DPpdekTnBHOCTh hoTOCHHTE3a. 3HAUCHHE
¢doTocuHTe3a AN KU3HU Ha 3emuie. BinusHue ycinoBuid cpelibl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €r0
MPOJIYKTUBHOCTU Y KYJbTYPHBIX pacTeHHil. XeMmocuHTe3. XeMOCHHTE3Hpyrolue OakTepuu. 3HadeHHe
XEMOCHHTE3a /7S )KU3HU Ha 3emiie. DHepreTudeckuii oOMeH B kieTke. Paciienyienne BemecTs, BbIICIECHUE
U aKKyMYJIMpPOBAaHUE SHEPrUU B KJETKE. JTalbl 3Heprernyeckoro obmena. I'nmukonus. bpoxenue u ero
Bunbpl. KucnoponHoe okucineHwe, wiM KieToyHoe Jbixanue. OkuciautenbHoe QochopunupoBaHue.
D¢ PexTUBHOCTD SHEPreTHUECKOro 0OMeHa

OK. 02
OK. 04

Tema 3.2.
Buocunres
0eIka

Conepixanue ydeOHOTO MaTepuaia

Peakuun wmarpuuHoro cunte3a. ['enermueckas wuHpopmamus u JHK. Peanuzauus renetnueckoit
nHpopManuu B KJIETKe. [ eHeTHYeCKuii Ko M €ro cBoWcTBa. TpaHCkpumuus — MaTpudHbiii cuHte3 PHK.
Tpancnsauuss — OwocuHTe3 Oenka. Jrtambl TpaHcasnuu. KomupoBanue amuHOKHCIOT. Posb pubocom B
O6uocuHTese Oenka

[IpakTuueckoe 3aHsTHE

OK. 01
OK. 02
OK. 04

HpaKTI/ILIeCKOC 3aHsaTue Ne2. Pemenue 3a1a4 Ha OIpCACICHUC ITOCICA0BATCIbHOCTH HYKIICOTUI0B

Tema 3.3.
Bupycbi

Copepxanue yueOHOro Marepuasa

Hexnerounsie dopmbl xu3Hu — BUpYChl. Mcropust oTkpeitus BupycoB (/1. V. iBanoBckwuit). OcobeHHOCTH
CTpPOEHHUS M >KM3HEHHOTOo IuKkia BUpycoB. bakrepuocdaru. bonesnum pacreHuil, »KMBOTHBIX M YEJIOBEKa,
BbI3bIBaEMbIe BUpycamH. Bupyc wummynoaedunmra uenosexka (BUY) — Bo3Oyaurens CIIM/a.
[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIA

OK. 01
OK. 02
OK. 04

Pa3nen 4. PazmHokeHHe M HHIUBHAYAIbHOE Pa3BUTHE OPTaHU3MOB

Tema 4.1.

‘ Copep:xanue yueOHOTo MaTrepuaa

OK. 02




Ku3HeHHBI
HHUKJ KJIETKH

KrneTounslii 1UKI, WIM KU3HEHHBIM WK KieTku. MHTepdasza m muro3. [Ipomecchl, mpoTekaromue B
uHTepdaze. Permmmkamms — peakuust marpuunoro cuHTe3a JJHK. Crtpoenme xpomocom. XpoMOCOMHBIH
Habop — KapuOTHI. JMIUTOMIHBIA M TaIUIOWAHBIA XPOMOCOMHBIE HA0OpBI. Xpomatuisl. Lluromormueckue
OCHOBBI Pa3MHOKEHHS W HHJIWBUIYaJIbHOTO pa3BUTHUS OpraHu3MoB. [leneHue kineTku — mMuto3. Craguu
muro3a. Ilpomeccsl, mpoucxomdiye Ha pasHbIX CTAIUAX MHUTO3a. DHOJOrMYECKHMH CMBICI MHUTO3a.
[Iporpammupyemasi rudesb KIETKH — alomnTo3.

OK.04

Tema 4.2. Conepxanue yaeOHOTo MaTepuana 2 OK. 01
Dopmbl ®opMBI pa3MHOKEHHS OPraHU3MOB: OecIiooe U MoJ0Boe. Buapl 6ecronoro pa3MHOKEHHUS: IEIEHNE HaiBOE OK. 02
Pa3MHOKEHU U TOYKOBAHHE OJJTHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEre€TaTUBHOE pa3MHOXKeHHE. VIcKyccTBeHHOe OK. 04
OpPraHu3MoB KIIOHUPOBAaHUE OPraHU3MOB, €ro 3HaueHue ais ceiekuuu. [lonoBoe pa3MHOXKEHUE, €ro OTIMYUS OT

oecmosioro. Meiio3. Craanu meiiosa. [Iporeccsl, mpoucxoasimire Ha cTaausix Meio3a. [loBeaenune xpomocom

B Meiio3e. Kpoccunrosep. buonornueckuidi CMmbICI W 3HaYeHUWE MeHo3a. ['ameTorene3 — mporecc

O6paSOBaHI/I$I IMOJIOBBIX KJICTOK Y KHBOTHBIX. ITomoBEIE Kkeime3bl: CEMEHHUKH M SHYHUKH. O6pasoBaH1/1e n

pa3BUTHE TMOJIOBBIX KIETOK — ramMeT (crmepMaTo3ou]l, SHIEKIeTKa) — CHepMaToreHe3 M OOTEHE3.

OcoOEHHOCTH CTPOCHHS SHIEKIIETOK U criepMaTo3oua0B. OmiogoTBopenue. [lapreHorenes
Tema 4.3. Coneprxanne yaeOHOTO MaTepuasa 1 OK.01
NuauBuayansn | UnauBuayanpHoe  pa3BuTHe  (OHTOreHe3). OMOpHMOHaNbHOE  pa3BuTHE  (dMOpHOTeHe3).  DTtambl OK.02
oe pa3zBuUTHE SMOpPHOHAILHOTO Pa3BUTHUA Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJEHHE, TacTPyJAlUs, OpraHOreHes. OK.04
OpPraHu3MoB [TocTamOproHanbHOE pa3BuThe. TUIBI TOCTIMOPHOHAIBLHOTO PA3BUTHS: MPSAMOE, HENMpsiMOe (JINUUHOYHOE).

Brnusinue cpenpl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKACHHBIE YpOACTBa. PocT u

pazButue pacreHuid. OHTOTE€HE3 IBETKOBOTO PACTEHHS: JIBOWHOE OIUIOJOTBOPEHHUE, CTPOCHUE CEMEHHU,

CTaJIUU Pa3BUTHUSA

[IpakTuueckoe 3aHaTue 1

[Ipaktuueckoe 3anarue Ne3-4. MHdekmonHbie 3a001€BaHus U STUAEMHUN B UCTOPHH YEIOBEYECTBA.

Baknunanus kak npoduiaakTuka HHGEKIHOHHBIX 3a001eBaHH
Pa3nesn S. HacienctBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB 10 OK.01
Tema 5.1. Coneprxanue yueOHOTO MaTepuana 2 OK.02
3akonomepHocr | [Ipenver u 3agauu reHetukd. Posb IMTONOrMM M AMOPHOJIOTMM B CTAHOBJIEHHMM TEHETHKH. Bxman OK.04
" POCCHICKMX M 3apyOeXHBIX YYEHBIX B pa3BUTHE TE€HETHKH. MeTo/bl T€HeTHKH (THOpUA0JIOTHYECKUH,




HacJeaA0BaHUA

LIUTOTCHETUYECKUM, MOJICKYIIpHO-TeHETHUEeCKUi). OCHOBHBIE TEHETHUECKHE TMOHATHA. | eHeTuyeckas
CUMBOJIMKA, WCIOJb3yeMasi B CXEMaX CKpeIIMBaHUW. 3aKOHOMEPHOCTH HAcJIeIOBaHUSA IPU3HAKOB,
ycranoBjeHHble . Menaenem. MoHOruOpuHoe CKpeluBaHue. 3aKOH €IMHO00pas3usi THOPHUI0B MEPBOTO
nokojeHus. [IpaBuno joMuHupoBanusi. 3aKOH paclieruieHus Tpu3HakoB. ['umore3a unctotel ramer. [lomHoe
M HEMOJIHOE JOMUHHpOBaHue. JuruOpuaHoe CKpelBaHue. 3aKOH HE3aBUCHMOIO HAaceIOBaHUS
npu3HakoB. l{uToreHeTHYEeCKUEe OCHOBBI JAMTHOPHIHOTO CKPEIIMBAHUA. AHAIW3UPYIOIIEE CKpPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEIeNIEHUsI TEHOTHIIA 0COON

[IpakTHueckoe 3aHsTHE

[Ipaktnueckoe 3ansatne Ne 5. Pemenue 3agad Ha ONpelNeleHUE BEPOSITHOCTH BO3HUKHOBEHMS
HACJIEJICTBEHHBIX TPU3HAKOB IPU MOHO-, JAMU-, TMOJUTHOPUIHOM U aHAIM3HUPYIOLIEM CKpPELIUBaHUY,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM CKpELIUBaHUs

Tema 5.2.
CuenjieHHoe
HACJIeOBaHHE
NPU3HAKOB

Conepixkanue yqeOHOTO MaTepuaia

CuerieHHOE HacienoBaHue mpu3HakoB. Pabora T. Moprana mo CHETUICHHOMY HAacJeIOBaHUIO TEHOB.
Hapymenue cueniieHus reHOB B pe3ylbTaTe KPOCCHHTOBepa. XpOMOCOMHAs TEOpHUsl HACIEICTBEHHOCTH.
I'enernueckue kaptol. ['eHeTnka 1oJa. XPOMOCOMHOE OMNpPEACNICHUE T0JIa. AYTOCOMBI W TIOJIOBBIE
XpOMOCOMBI. ['oMOramMeTHble U TeTeporamMeTHble opraHu3Mbl. HacnenoBaHue mpuU3HAKOB, CIEIUIEHHBIX C
MOJIOM

HpaKTI/ILICCKOC 3aHATUC

HpaKTI/ILICCKOC 3aasaTue Ne 6. Pemenue 3a1a4 Ha OoIpCaAcCICHUC BEPOATHOCTH BOSHHUKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB IIPU CHCIIJICHHOM HACJI€JOBAaHHUHU, COCTABJICHUC I'CHOTUIIMYCCKHUX CXEM
CKpCIIUBAHUA

OK.01
OK.02
OK.04

Tema 5.3.
3akoHOMepHOCT
u
U3MEHYUBOCTH

Copepxanue yueOHOTo MaTepuana

M3meHunBocTh. Buasl HM3MEHUYMBOCTH: HEHACIEACTBEHHAss M  HacleJACTBeHHas. Poib cp€anl B
HeHaCHeHCTBCHHOﬁ HU3MCHYMUBOCTH. XapaKTepI/ICTI/IKa MOI[PI(I)HKB.L[PIOHHOIZ HU3MCHYHNBOCTHU. BapI/IaI_[I/IOHHHﬁ
PAd U BapHallMOHHAA KpUBasi. HopMa PCaKIuu IMpHU3HaKa. KommuecTBeHHBIE U KAYECTBEHHBIE INPU3HAKH U UX
HOpMa pCaKkluu. CBoiicTBa MO)II/I(I)I/IKaLII/IOHHOI\;I U3MCHYMBOCTH. HaCJ'Ie,I[CTBeHHaH, nIKM TI'CHOTHUIIMYCCKas
M3MEHYHMBOCTh. KOMOMHATHBHAs M3MEHYHMBOCTH. Meio03 M TOJIOBOM mnmponecc — OCHOBa KOMOMHATUBHOM
U3MCHYNBOCTH. MYTaLII/IOHHaH HN3MCHYHNBOCTD. KJIaCCI/I(l)I/IKaI_II/IH MYTaLII/Iﬁl TCHHBIC, XPOMOCOMHBIC,
reHoMuele. Yacrora u IMPUYIHNHBL MYTaHHﬁ. MYTaFeHHBIe (I)aKTOpBI. 3aKOH TOMOJIOTHYECKHUX paaAoB B

OK.01
OK.02
OK.04




HacnenacTtBeHHou niMenunsoctu H. M. BaBuiosa

[IpakTHueckoe 3ansTHE

IIpaxkTrueckoe 3ansaTue Ne7. Penmienue 3aa4 Ha onpeeseHue BEpOSTHOCTH BOZHUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU PAa3JIMYHBIX THIIAX B33.PIMOII€I>1CTBHH I'CHOB, COCTABJICHUC I'CHOTHUIINYCCKUX
CXEM CKpCIIMBaAHUA

Tema 5.4. Coneprxanne yaeOHOTOo MaTepuana OK.01
I'enernka I'eneruka yenmoBeka. Kapuorun uenoBeka. OCHOBHbIE METOJAbl TN'€HETHMKU YEJIOBEKA: IE€HEaTOTHYeCKHil, OK.02
YyeJIOBEKa ONM3HELOBBIM, IUTOT€HETHYECKUH, OMOXMMHYECKUH, MOJeKyasipHO-reHeTuueckuidl. CoBpeMeHHOe OK.04
oTnpe/iefieHue TeHOTHUIA: TOJTHOI€HOMHOE CEKBEHHpPOBAaHHE, F€HOTUIIMPOBAHKE, B TOM YHCIE C MOMOIIBIO
[T1[P-anamm3a. HacnencrtBeHHbie 3a00jeBaHUs YeNOBEKA: TeHHbIE OO0JE3HU, OOJIE3HM C HACIEACTBEHHOU
MIPeIpacooKEHHOCThI0, XPOMOCOMHBIE Ooje3Hu. CoMaTudeckue U reHepaTuBHble MyTaluu. CTBOJIOBbIE
kieTku. [lpuHuunel 310poBoro o6pasa >KU3HU, AUATHOCTUKH, MPO(UIAKTUKU U JIEYEHUS T'€HETUYECKUX
Oose3Heil.  Memuko-TeHEeTHYECKOe  KOHCYIbTHPOBAaHWE. 3HAYEHWE  MEIAUIIMHCKOW TEHETUKH B
MpeIOTBPAILEHNH U JICYEHUU T€HETUUECKUX 3a00IeBaHUI YeIoBeKa
[IpakTrueckoe 3aHsTHE
[IpakTrueckoe 3anstue Ne 8. CocTaBiieHHE U aHAIU3 POJOCIOBHBIX YETOBEKA.
Pa3gen 6. IBoronoHHAas 0MOJIOT U
Tema 6.1. Copepxanue yueOHOro MaTepuasa OK.01
IsorounonHas | [lepsrie aBosmrormonnsie koHuenmuu (OK.b. Jlamapk, X.JI. broddon). DBomonronnas teopus Y. JlapBuHa. OK.02
TeOpUs CuHTeTHuecKass TEOpHsl SBOJIIOLMM U €€ OCHOBHbIE NOJIOKEHUS. Mukpossomouus. [lomymsauus kak OK.04
U ee MeCTo AIIEMEHTapHAas €IUHUIA SBOTIONUH. [ eHeTUYECKHuE OCHOBBI SBOJIIOINH. DIIEMEHTApHBIE (PAKTOPHI IBOIIOIUH.
B OMoJIOTHH EctectBennsiii oT0Op — HampaBisoomuid ¢dakTtop HBoiouMUA. BuaooOpazoBaHue Kak pe3yabTaT
MHUKPO3BOIIOLUU
Tema 6.2. Copep:xanue yueOHOTo MaTrepuaa OK.01
Muxkpossosrounst | MakposBosronusi. PopMbl 1 OCHOBHBIE HanpaBiieHus: MakpodBoson (A.H. CeeprioB). [Tyru noctmkenus OK.02
ouonornyeckoro nporpecca. CoxpaHenue 6nopazHoo6pasus Ha 3emiie. ' MnoTe3sl U TEOPUM BO3ZHUKHOBEHUS OK.04

*ku3HU Ha 3emite. [losBiaeHne IEPBBIX KIICTOK U UX 3BOJIFOIU. HpOKapI/IOTBI " OYKapUOTHI. Hponcxoxc,ueHHe
MHOTOKJICTOYHBIX OPTraHU3MOB. Bo3HuKHOBEHHE OCHOBHBIX HapCTB 3YKapuoT




Tema 6.3. Conepxanue yueOHOTO MaTepuala OK.01
Makpoasoironusi | MakposBodtorus. @opMbl 3BOTIONNN: (HIIETHYECKAs, JUBEPTeHTHAS, KOHBEPT€HTHAsI, TapaljiesbHasl. OK.02

HeobpaTumocTs 3BOITIONIAN OK.04

[IpakTnueckoe 3aHsTHE

[Ipaktuyeckoe 3ausTrue Ne 9. CpaBHEHHE BUJOB IO MOP(HOIOTHIECKOMY KPUTEPHUIO
Pa3nen 7. Bo3HnKkHOBeHMe ¥ pa3BUTHE KU3HU Ha 3emuie
Tema 7.1. Conepxanue yaeOHOTo MaTepuana OK.01
3apoxkaenue JloHayuyHbI€ NpEACTaBICHUS O 3apOKAE€HUU XKU3HU. HayuHble runoTe3sl BOSHUKHOBEHUS KU3HU Ha 3emie: OK.02
U pa3BUTHE abuoreHes W MaHcrepMmus. XHUMHYECKas HBOJIIOLMA. AOMOreHHBbIM CHHTE3 OPraHWYECKUX BELIECTB U3 OK.04
KU3HH HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE TOATBEPXKIACHUE XUMHUYECKON »sBomtonuu. HauanbHble ATamnbl

ouonormueckoi sBomtonuu. I'mmoresa PHK- wmupa. dopmupoBanme MeMOpaHHBIX CTPYKTYp H

BO3HMKHOBEHHE MPOTOKIETKH. [lepBble KIETKH M uX 3BOJIONUsA. DOPMUPOBAHNE OCHOBHBIX I'PYIII YKMBBIX

opranu3moB. Pa3Butue xu3HM Ha 3emuie 1o spaMm M nepuonaM. Kartapxein. Apxeiickas u IIporeposoiickas

apel. Ilaneosoiickas spa u €€ mepUOabl: KEMOPHHCKWN, OPIOBUKCKWW, CHUIYPHUHCKHUHA, JE€BOHCKUH,

KaMEHHOYTOJIbHBIN, TepMCKUH. Me3o030lcKkass 3pa W €€ MepUolbl: TPUACOBBIM, IOPCKUH, MEIOBOM.

Kaiino3zoiickas spa v € nepuo/ipl: MajJe0reHOBbI, HEOr€HOBbBIN, aHTPOTIOT€HOBBI.
Tema 7.2. Copep:xanue yueOHOro MaTepuasa OK.01
Cucrema CucrteMa OpraHM4ecKOro Mupa Kak OTpaxkeHue -HBOJONUU. OCHOBHBIE CHUCTEMAaTHYECKUE TPYIIIbI OK.02
OPraHMYecKoro | OpraHu3MoB. XapaKTepUCTHKa KIMMara M Te0JIOTMYECKUX IHpolueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU OK.04
MHpa. pPacTUTENILHOTO M >KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUd M KuBOTHbIX. IlosBieHue, pacuser u
IIponcxoxaeHn | BBIMUpAaHUE TPYII JKUBBIX OPraHU3MOB.  DBOJIOIUS YeJIOBeKa. AHTPOIOJIOTHUA Kak Hayka. Pa3Butue
€ 4eJI0BeKa — IIPEJCTABICHUM O IIPOMCXOKIECHUU 4YeloBeKa. Meroapl m3ydeHus aHTponoreHesa. CxoAcTBa M pa3indus
aHTPOIOIreHe3 yejroBeKa M OKMBOTHbIX. CHcTeMaTHdyeckoe IOJIOKeHHe uesoBeka. JIBwkymmue cuibl  ((hakTopbl)

aHTpornoreHe3a. HaciencrBeHHass M3MEHYMBOCTb M €CTECTBEHHBIH 0TOOp. OOiecTBeHHBIN 00pa3 KU3HW,

U3TrOTOBJIEHUE OPYAUI TPYZAQA, MBIIIJIECHUE, PEYb
Tema 7.3. Cogepxanue yueOHOTO MaTepHaa OK.01
OcHoBHBIC OcHOBHBIE CTaguM M BETBH DHBOJIIOLMU YEJIOBEKAa: aBcTpajonurTeku, YemoBek ymenslid, Yenosek OK.02
cTauu npsaMoxoaamui, YenoBek HeaHaepranbCKui, YemoBek pasyMHBIM CcOBpeMeHHOro Ttumna. Haxonku OK.04
IBOJIIOLNH HCKOTIAeMBIX OCTAHKOB, BPEMsI CYILIECTBOBAHHUS, 00JACTh paclpocTpaHeHusi, 00bEM TOJIOBHOIO MO3ra, 00pa3




YeJI0BCKa

XKU3HU, opynus. YemoBeueckue pacbkl. OCHOBHBIE OOJBIINME pachl: €BpoleouaHAas (eBpaszuiickasi), HErpo-
aBCTpajioniHas (PKBATOpHAJIbHAS), MOHIOJIOMIHAS (Aa3MaTCKO-aMepUKaHcKasi). YepTbl MpUcnocoOIeHHOCTH
MPEJCTaBUTENICH YEIOBEUECKUX pac K YCIOBHUSM CylIecTBOBaHMs. EnuHCTBO yenmoBeuecknx pac. Kpurtuka
pacuzMma

[IpakTHYeCcKOe 3aHsTHE 1

[Ipaktueckoe 3anstue NelO. IIpucnocoOneHHOCTh yenoBeKa K pPa3sHbIM YCIOBUSIM cpefbl. BrusHue

reorpaduueckoit cpepl Ha MOpGOJIOTHIO U (U3HOJIOTHIO YEIOBEKa.
Pazgea 8. Opranusmbl U OKpy:KaIIas cpeaa 4
Tema 8.1. ConepxaHue yueOHOTO MaTepHralia 2 OK.01
IKoJg0rus DOKOJIOTHSI KaK HayKa. 3aJayd M pa3leibl HKOJOTMU. MEeTOIbl HKOJOTHYECKHUX HUCCIEIOBaHUM. OK.02
KaK HayKa. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO yenoBeka. Cpeibl 0OMTaHUs OPraHu3MOB: BOJHASI, HA3EMHO - OK.04
Cpenpl )KU3HH. | BO3AYIIHAs, [OYBEHHAs, BHYTPHOpraHU3MeHHas.  OJKojornyeckue  ¢akropel.  Knaccudukanus OK.07
IKOJIOTrHYEeCKHEe | DKOJOTUYECKNX (PaKTOpPOB: aOMOTHUYECKHE, OMOTHYECKHE M aHTPOIMOTEeHHBIC. JIEHCTBHE JKOJOTHYECKUX
paxTopbl (dakTOopoB Ha OpraHU3MbL.AOHOTHYECKHE (AKTOpPBI: CBET, TEMIEpaTypa, BIAXHOCTh. POTOMEPHUOAN3M.

[Ipucnoco6nenus opraHu3MoB K JeHCTBUIO aOMOTHYeCKUX (akTopoB. buonornyeckue putMel. buotndeckue

(daktopel. Buapsl OMOTHYECKUX B3aWMOJICHCTBHIA: KOHKYPEHIIUS, XUITHUYECTBO. [lapasuTusm, MyTyanusm,

KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHWYECTBO), aMEHCAIM3M, HEUTpain3M. 3HadyeHHUE OMOTHYECKUX

B3aMMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX
Tema 8.2. Copepxanue yueOHOro Marepuasia 1 OK.01
IKOJIOrHYecKHe | DKOJOTHYCCKUE XapaKTePUCTUKH momnyiasuud. (OCHOBHBIC TIOKA3aTedd TOMYJSIHH: YHUCIEHHOCTD, OK.02
XapPaKTePUCTHK | IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpalusd. JMHAMUKA YHUCICHHOCTH MOMYISIIUU U e OK.04
U NONYyIALUH perynsuus OK.07

[IpakTuueckoe 3aHaTue 1

[Ipaktuueckoe 3anstue Ne 11. [Toacuér maoTHOCTH MONYJSUMNA Pa3HBIX BUIOB PACTEHUM.
Paznen 9. CoobniecTBa H 3KOJIOTHIECKHE CHCTEMbBI 10

OK.01

Tema 9.1. Cosieprkanue yueOHOrO MaTepuania 1 OK.02




Coobmecrna Coo0111ecTBO Opranu3MoB — OuoIeH03. CTPYKTYpBl OHOIICHO3a: BUIOBAs, IPOCTPAHCTBEHHAs, TPODHUECKas OK.04
OpraHnusmMos, (mumeBast). Buapl-noMuHaHTeL. CBSI3U B OMOIIEHO3€. DKOJIOTHYECKUE CHCTEMBI (3KocucTeMbl). [loHsTHEe 00 OK.07
IKOCHCTEMBI JKOCUCTEMe M OuoreorieHo3e. DYHKIIMOHAIBHBIC KOMIOHEHThI 3KOCHCTEMBI: TPOYIIEHTHI, KOHCYMEHTBI, IK 1.1
penymeHTsl. KpyroBopoT BemIECTB M MOTOK JHEPTHH B JKOCUCTeMe. Tpoduyeckue (MHINEBBIC) YPOBHU IIK'1.2
skocuctembl. [lumeBble memu u cetr. OCHOBHBIC ITOKA3aTelM SKOCHUCTEMBI: OMOMacca, IMPOYKITHS.
DKOJIOTUYECKHE MUPAMUJIbI: TPOAYKIIUU, YACICHHOCTH, Onomacchl. CBOMCTBA 3KOCUCTEM: YCTOWYUBOCTD,
camoperyisinus, pazsutue. Cykieccus
Tema 9.2. Coneprxanue yaeOHOTo MaTepuana OK.01
IIpupoaubie . . OK.02
»KOCHCTEMBI [TpupoaHBIe SKOCUCTEMBI. DKOCHCTEMBI peK U 03&p. DKOCUCTEMa XBOWHOTO WIIH IUPOKOJIUCTBEHHOTO Jieca. OK .04
AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATpPO3KOCUCTEMBI. YPOOIKOCUCTEMBI. buosorndyeckoe M XO03sIMICTBEHHOE OK.07
3HaYCHHWE arpodKOCHCTEM H ypOoskocucTeM. bropasHooOpasme kak (HakTop yCTOWYHMBOCTH DKOCHUCTEM. HK.l |
CoxpaHeHnne OMOJOTHYECKOTO pa3HooOpasus Ha 3emIie K 1: )
Tema 9.3. Conepskanne yueGHOro MaTepuana OK.01
]r;:ooﬁciip:a; VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, cocraB u cTpykrypa 6nochepsl. ’Kupoe BeriecTso u ero 8?8421
SKOCHCTEMa ¢byukiun. OcobeHHocT 6nochepsl Kak ri1odanpHOM SKocucTeMbl. JluHamnueckoe paBHOBecue U oOpaTHas OK.07
Zerun cBs3b B Ouocdepe. KpyroBopoTsl BemiecTB U OMOT€OXHMUYECKUE LHUKIBI 3JIEMEHTOB (Yyriiepoja, azoTa). K 1.1
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIIH K 1.2
Tema 9.4. [IpodeccronanbHO OPUEHTUPOBAHHOE COJIEPKAHUE OK.01
Buausnne UYenoseuectBo B Ouochepe 3emin. AHTpOINoreHHble n3MeHeHus: B ouocdepe. [mobdaapHbIE SKOJIOTUUYECKHE OK.02
AHTPOHOTEHHBL | 1166 empl. COCyIECTBOBAHME NPUPOJLl M yesoBedecTBa. COXpaHeHHE OHOPa3HOOOpa3Ms KaK OCHOBA OK.04
X (aKTopoB Ha ycroiunBocTd Ouocdepbl. OCHOBa pPAlMOHAILHOTO YIPABICHUS MPUPOAHBIMU pECypcaMH U UX OK.07
Guocepy ucrnoJib3oBanue. J{oCTkeHns OMOIOTUH U OXPaHa MPUPOIbI IIK 1.1
[IpakTuueckoe 3aHaTHe IK 1.2
IIpakTueckoe 3anarue Nel2. OTxoas! IPOM3BOJCTBA.
Tema 9.5. [IpodeccronanbHO OPHEHTUPOBAHHOE COJEPKAHUE OK.01
Bausinue 3m0poBbe U ero cocrapistonie. MaKkTOpbl, MOJOKUTEIHHO W OTPUIATENBHO BIUSIONINE HA OPTaHU3M OK.02
COLMAJIBLHO- yenoBeka. [IpoOrmeMa TEXHOTEHHBIX BO3ACUCTBUN Ha 370pPOBbE 4YENOBEKa (IMEKTPOMATHUTHBIE TMOJS, OK.04




IKOJIOTHYECKHUX | OBITOBAas XUMHsI, U30BITOYHBIC NIYMBI, pagvanus ¥ T.I.). AJanTamnusi opraHU3Ma 4eloBeka K (akTopam OK.07
¢akTopos Ha oKpyxkarmeid cpeapl. llpuHOUNBI (GOPMUPOBaHUS 3I0pOBhECOEperarmero moBeAcHus. Duznyeckas IK 1.1
310pOBLE AKTUBHOCTb U 37J0POBbE. bHOXMMHYECKUE aCIIEKTHI PALIMOHAIBHOTO ITUTAHUS K 1.2
yeJioBeKa JlaGopaTopHble 3aHATHS
JIaGopatopusbie 3ansaTus Ne3. Biusaue abnotudeckux (HakTopoB HA YeJIOBEKa.
Paznen 10. Cesiekuusi Oprann3mMoB, OCHOBBI OMOTEXHOJIOTHH
Tema 10.1. Conepxanue yaeOHOTo MaTepuana OK.01
Cenexnus Cenexkusi Kak Hayka M Mpolecc. 3apoKJIeHHe celekuuu U aomectukanus. Yuenue H. M. BaBunosa o OK.02
KaK HayKa u LEHTPaX MHOroo0pa3usi U NMPOUCXOXKIACHUS KyIbTYpHBIX pacTeHHil. LIeHTphl MPOUCXOXKIACHUS TOMAIIHUX OK.04
npouecc *KUBOTHBIX. CopT, mopona, mramMM. COBpEMEHHBbIE METOJbI CEIEKIHH. MacCOBbII WM WHIUBHIYAJIbHBIN OK.07
OoTOOpBI B CENEKIUU PAaCTeHHH M KHUBOTHbIX. OlLlEHKa 3KcTephepa. BIM3KOpOIACTBEHHOE CKpelIMBaHUE — K 1.1
uHOpuguHr. Yucrtas muHUA. CkpeumuBaHue 4YHUCTBIX JUHHM. ['erepo3uc, wnm rtuOpHUIHas cuia. K 1.2
HeponcrtBenHoe ckpemuBanue — ayrOpunuHr. OtaanéHHas rubpuauzanus U e€ ycnexu. VMckyccTBeHHBIH
MyTareHe3 U NOoJy4YeHHEe MOIUILIONIOB. JJoCTikeHHs CeNeKIMN pacTeHu, >)KUBOTHBIX 1 MUKPOOPTraHU3MOB
Tema 10.2. Copep:xanue yueOHOro MaTepuasa OK.01
OcHoBBI buoTtexHonorust kak oTpaciab NPOU3BOACTBA. ['eHHas uHXKeHepus. DTamnbl co3aanusa pekomOuHanTHoi JJHK OK.02
OMOTEeXHOJIOTMH | U TPAHCTEHHBIX oOpraHu3MoB. Kiertounas wumkeHepusa. Kierounsie KynbTypbl. MHKPOKIOHAIBHOE OK.04
pa3MHOKeHHe pacTteHuil. KioHMpoBaHHE BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OK.07
DKoJioruueckre 1 aTnueckue mpoodsieMpl. MO — reHeTH4ecKu MO IU(PUITIPOBAHHBIC OPTraHU3MbI K 1.1, IIK 1.2
Tema 10.3. [IpodeccronanbHO OPUEHTUPOBAHHOE COJIEPKAHUE OK.01
Buorexnosiornu | OCHOBHBIC HANpPaBJICHHS COBPEMEHHOM OMOTEXHOJOTHMH B TPO(ECCHOHAIBLHON NEATEIHHOCTH YeIOBEKa. OK.02
B 'KM3HH U Metonpl O6uoTexHONOTHH. OOBEKTHl OUOTEXHOJIOTUU. IJTHKA OHMOTEXHOJOTUYECKUX U TEeHETHYECKHX OK.04
npogeccun skcniepuMeHToB. [IpaBuia noucka u aHanu3a OMOAKOJIOTHUECKON MH(MOPMALIUK U3 PA3IUYHBIX HCTOUYHHUKOB OK.07
(Hay4Has 1 yueOHO-Hay4yHas JIUTeparypa, CpeaCTBa MacCOBOM HH(pOpMaINH, ceTh MIHTepHET u apyrue) K 1.1, IIK 1.2

HpaKTI/ILICCKOC 3aHATHUC

ITpaktuyeckoe 3anstue Ne 13-14. Keiicel Ha aHanmu3 mHGOpPMAlMU O HAay4YHBIX JOCTHKEHHUSIX B 00JacTu
IeHETUYECKUX TEXHOJIOTUH, KJIETOUYHOW WH)KEHEpUH, TMHIIEBBIX OMOTEeXHOJOrMi. 3ammura Kelca:
IIPEJICTaBICHUE PE3YIbTATOB PELICHMS KEWICOB

Paspen 11. Pemnenue keiicoB B 00,1aCTH OMOTEXHOJIOT A




Tema 11.1. [IpodeccronanbHO OPHEHTUPOBAHHOE COICPKAHUEC 1 OK.01

buorexnosorun | Pa3BuTHe NpPOMBINUIEHHOM OMOTEXHOJIOTMH M €€ NPUMEHEHHWE B JKU3HM YEJIOBEKa, MOUCK M aHalu3 OK.02

B nHGOpMAIMK U3 Pa3IMYHBIX MCTOYHHMKOB (HaydHas M y4eOHO-HaydHasl JIUTEpaTypa, CPEeICTBa MacCOBOU OK.04

NPOMBINLIEHHO | nHpOpManuu, ceTh IHTepHeT 1 apyrue) OK.07

CTH [IpakTueckue 3aHATUA 5 IK 1.1
[Ipaxtueckue 3anstust Ne 15 Kelicel Ha aHanu3 nH$opMalyy 0 pa3BUTUN IPOMBIIUIEHHON OMOTEXHOJIOTHH. IK 1.2
No 16 3ammTa Kelica: peCTaBICHUE PE3YIbTaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C IMPE3CHTAITUEH )

IIpome:xyTouHnast arrecranus B ¢popme 1udpepeHIUPOBAHHOIO 3a4eTa

Bcero: 72




3. YCJIOBUSA PEAJIMBALIUA ITPOTI'PAMMBI
OBIIEOBPA3OBATEJBHOU JUCIUILIVH

3.1. luis peanu3anuy NpOorpaMMbl JUCHMILNIMHBI 10JIKHBI ObITH
NpeaycMOTPeHBI cJieAyolue crnenquajJbHble OMelleHns :

Kabuner «buonoruny», ocHalleHHBIN 000pyI0BaHUEM: MeOelb, J0CKa, Me,
HarIsHble MOCOOUs (KOMIUIEKTHI y4eOHBIX TaOJUIl, IJIAKaTOB), TEXHUUYECKUMU
cpencTBaMu OOYyYEHMs: KOMIBIOTEpP C YCTpPOWCTBaAaMHU BOCIPOM3BEICHHUS 3BYKa,
NPUHTEpP, MYJIbTUMEIUA-IPOEKTOP €  DKPaHOM, YKa3Ka-lpe3eHTep s
IIpE3EHTaLNM.

JlaGopatopusi, OcHaieHHass o0OpyJOBaHMEM JJi MPOBEACHHS 3aHATHM:
MHUKpPOCKOIBI, CEKYHIOMEp, TOHOMETp, JjabopaTopHas mnocyaa (MpoOupKH,
MOJICTaBKH JIJIsl MPOOUPOK, MUHIETHI, IECOK, CTYIKH C MECTUKAMHU, MPEeIMETHbIE U
NOKPOBHbIE  CTEKJIa,  CTEKJSHHbIE  MaJO4YKH,  MpPEnapoBajbHble  WIJIbI,
¢unbTpoBanbHas Oymara (candeTkH), CTakaHbl) THUINEPTOHUYECKHUHA PacTBOP
xjopuna Hatpus, 3%-HbIII pacTBOp IMEpPOKCHIa BOAOPOJA, PacTBOp Homa B
HOIMCTOM KalluM, TIUIEPHUH, KIyOHU KapTodess, JIUCT JI0/eU KaHAJCKOMU, IJI0]
psAOMHBI OOBIKHOBEHHOU (psiIOMHBI WM TOMAaTa), JIyK pemyathblii, pa3Be/leHHbIC B
BOJIE JIPOKKH);

3.2. UudopmanuoHHoe odecriedyeHre peaan3anuu NporpaMmbl

Jns  peanuzanmu  TporpaMMbl  OMOIMOTEUHBIM (GOHA 0OpazoBaTEILHOMN
OpTaHM3aIMU JTOJDKEH WMETh MEYaTHBIE W/WUJIM 3JIEKTPOHHBIE 00pa3oBaTelbHbIC U
MHPOPMAIIMOHHBIE  PECYpChl, PEKOMEHIOBAaHHBIE JJIS  WCIOJH30BAaHUS B
00pa30BaTeIHLHOM IPOIECCE, HE CTapIIe TSITH JIET C MOMEHTa U3JaHMUS.

OcHoOBHBIE TEYaATHbIE U3TAHUS

1. buomorus : yUeOHHK U PAKTHKYM IS CpeIHEeTO
npodeccroHaapHOro o6Opa3oBanmsi / moa penakmueir B. H. Speiruna. —  2-¢
u3n. — Mocksa : U3narensctBo FOpaiit, 2026. — 377 ¢. — (IIpodeccuonansuoe
obpazopanue). —  ISBN 978-5-534-09603-3. —  TekcT:  2JIEKTPOHHBIN//
O6pa3oBarenbHas maTdopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/583565

2. Oo6yxos, JI. K. buonorus: kieTku ¥ TKaHU: Y9eOHUK NJIsi CPEIHETO
npodeccuonansHoro obpaszosanus / JI. K. Ooyxos, B. H. Kupunenkoa. — 3-¢
u3n., nepepad. u mom. — Mocksa : M3gatensctBo IOpaiit, 2026. — 358 ¢. —
(ITpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-07499-4. — Texkcr:
anekTpoHHbIi  //  OOpaszoBartenbHas  1wiarpopma  FOpaitt  [caitt]. —
URL.: https://urait.ru/bcode/586481

DJIeKTPOHHBbIE U3IaHMSI

1. buonorusi: y4eOHMK W TPAKTUKYM [JIsi CPEeIHEro mpodhecCHOHAITBHOTO

obpaszoBanus / mox penakmuedr B. H. Speirmaa. — 2-¢ u3nm. — Mocksa:

W3marensctBo  FOpaiir, 2026.—  377c.—  (IlpodeccuonanpHoe

obOpazoBanue). — ISBN 978-5-534-09603-3. — TekcT: 53IeKTpOHHBIN//


https://urait.ru/bcode/583565
https://urait.ru/bcode/586481

O6pazoBarenbHas matdopma FOpaiirt [caiiT]. —
URL.: https://urait.ru/bcode/583565

2. O6yxoB, /I. K. buonorusi: kjieTku W TKaHU: YYEOHUK Jii CpPEIHETO
npodeccuonanbHoro oopazosanus / J1. K. O6yxos, B. H. Kupunenkosa. —
3-¢ u3na., nepepad. u jpom. — Mocksa : UznarenbctBo FOpaiit, 2026. —

358 c¢. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-07499-4.

— TekcT: snektponHbii // Obpa3oBaTenbHas miatdopma KOpait [caiiT]. —

URL.: https://urait.ru/bcode/586481

JlonoTHNTEIbHbIe HCTOYHUKH

1. Teitnop M. buonorus: 8 3 1. T. 1 / . Teitnop, H. I'pun, V. Crayr;
noa pea.P. Conepa ; mep. 3-ro anri. u3a. — 14-e uza. —M. : JlaGoparopus
3HaHuM, 2022 — 454 c.

2. [TaBnoBa, E. . Dxkosorus: yueOHUK M MPAKTUKYM [JIsi CPEIHETO
npodeccuonanbHoro oopazosanus / E. U. [lapnosa, B. K. HoBukoB. — Mockaa:
N3narenscTBo FOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buonorus: yuenue o ouocdepe: yueobHoe mocodue
st cpeaHero npodeccuonanbHoro oopazosanus / O. 3. Epemuenko. — 3-e u3j.,
nepepab. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

4, bnunos, JI. H. DOxonorusa: ydyeOHOe mocoOue JIsi CpeaHEero
npodeccuonanpHoro oo6pazosanus / JI. H. bmunos, B. B. Tlomskosa, A. B.
Cemenua ; mox o6meit penakuuweit JI. H. bimroBa. — Mocksa: M3matenscTBO
Opaiit, 2022. — 208 c.

d. bproxanp, @®. @. IIpompinuieHHas >koyorus: yueOHuUk / O.0.
bproxans, M.B. I'padkuna, E.E. Cno6usaxoBa. — MockBa: ®OPYM: UHDPA-M,
2022. — 208 c.

6. Hecmenosa, H. H. Dxonorust yenoBeka: y4eOHHK U MPAKTHKYM IS
cpeadero npodeccuonanbHoro obpazosanms / H. H. HecmemoBa. — Mockaga:
MznarenbcTBO KOpaiit, 2022. — 157 c.

1. buonorust nna mpodeccwit M CHEIUAIbHOCTEH TEXHUYECKOTro |
€CTEeCTBEHHO-HAYYHOT'0 TIpoduiIei: YUeOHUK U1 CTYA. YUPEKICHUH cpea. mpod.
obpazoBanus / B. M. Koncrantunos, A. I'. Pezanos, O. E. ®aneesa; nmox pexa. B.
M. KoncrantuHoBa. — M. : U3marenbekuii ieHTp «Akamemus», 2016/ — 336 c.


https://urait.ru/bcode/583565
https://urait.ru/bcode/586481

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOU JUCIUIJINHBI

KouTposib M omeHka pe3yJbTaTOB OCBOCHHUS 00I11€00pa30BaTeIbHOM
JUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 TUCUUILIMHAPHBIE PE3YIbTaThl, HAIIPABICHHBIE
Ha (opMHUpOBaHHE OOMIMX U MPOPECCHOHANBHBIX KOMIETEHUUH MO pa3iesiaMm U
TEMaM COJIepKaHusl yueOHOro MaTepuara.

Kox u HauMeHoBaHue () OpMHUPYEMBIX
KOMIIeTeHII M

Pasznen/Tema

@ opMBbI U METOABI
KOHTPOJISI M OLIEeHKH
pe3yJabTaToB
00yueHust

OK 01. BeiOupath cnocoObl perieHus
3aja4 npodeccuoHaIbHON
NEATeNbHOCTH  NPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM

Temsur 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4, 6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,

9.4I1-o/c , 9.5II-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OK 02. Hcnosb30oBaTh COBPEMEHHBIE
CpeICTBa MOUCKA, aHAIN3a

Y MHTEpIIpeTaluy nHhopMaIuy,

U UMH(OPMALMOHHBIE TEXHOJIOTHU IS
BBITIOJTHEHHS 3a/1a4 TTPOPECCHOHATTEHON
JeSITEeIbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
41-4.3,5.1-5.4, 6.1-6.3, 7.1-
7.3,8.1, 8.2,9.1-9.3,
9.4II-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OK 04. DddexTuBHO
B3aMMOJICHCTBOBAaTh ¥  paboOTaTh B
KOJUICKTHBE U KOMaH[IE

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4, 6.1-6.3, 7.1-7.3,
8.1,8.2,9.1-9.3,

9.4II-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OK 07. CopaeiicTBOBaTh COXpPaHEHHIO

OKpY’Karolen Cpelibl,
pecypcocOepexeHmIo, MPUMEHSITD
3HAHUA

00 W3MEHEHUH KJIMMAaTa, MPUHLUIIBI
OepeXIIMBOTO MIPOU3BO/ICTBA,

3¢ (HEeKTUBHO IEHCTBOBATH
B UPE3BbIUANHBIX CUTYAIUIX

Temmr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-54, 6.1-6.3, 7.1-
7.3,8.1,82,9.1-9.3,
9.4I1-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

IIK 1.1. OKCIUTyaTupoBaTh
YKEJIC3HOJOPOKHBIN ITOJIBUYKHON COCTaB
(IO BM1aM MOJIBIYKHOTO COCTaBa).

I[IK 1.2. IlpoBoauth
oOciyXuBaHUE H PEMOHT
KEJIE3HOJOPOKHOTO MO ABMKHOTO
cocTaBa B COOTBETCTBHH c
TpeOOBaHUAMU TEXHOJIOTHYECKUX
MIPOIIECCOB.

TCXHHUYCCKOC

Temsr 9.4, 9.5,10.3, 11.1.

OO0cyxienue mo
BOIIPOCAM JICKITUU
Pa3paboTka rioccapus
3aroJiHeHNE
CpPaBHUTEITBHBIX
Ta0JIMIT
TectupoBanue
VYerHbI onpoc
JIMKTaHT Ha
HCIOJIL30BaHUE
apTyYMEHTOB,
OHoJoruYecKoi
TEPMHUHOJIOTHU 1
CHMBOJIMKH
NunuBunyanbHas
CaMOCTOSITEIbLHAS
paborta
[IpencraBnenue
pe3yNbTaTOB
MPaKTUYECKUX PadboT
KonTtposbHBIE pabOTHI
3ammuTa TBOPYECKUX
pabor

3ammura
WHIUBUAYaTbHBIX
MIPOCKTOB
Brinonnenue 3aganuii
MIPOMEXKYTOUHOU
aTTeCcTaluu




JIMCT AKTYAJIM3AIIUA

Pabouas nmporpamMmma yueOHOM AUCHUIUIUHBI akTyanusupoBaHa Ha 2026-2027

y4eOHBIH ro.

B mnepeune pexoMenmyemon y4eOHOW JuTEepaTypbl, HWHOOPMAIMOHHBIX
pecypcoB cetu uHTepHET corjacHo TpeboBanusm PI'OC CIIO ¢ mpumeHeHUEM

9BbC:

1. buonorusi: y4eOHMK W MPaKTUKYM JJIsi CpPEJHEro MpoQecCHOHATBHOTO

oOpazoBanus / mon penakiued B. H. Speiruna. — 2-e¢ u3n. — Mockaa:
W3narensctBo  FOpaiit, 2026. — 377c.—  (Ilpodeccuonanpuoe
obpazoBanue). — ISBN 978-5-534-09603-3. — Texkct: 2JI€KTPOHHBIHI//
O6pazoBarenbHas matdhopma FOpaiit [caitT]. —

URL.: https://urait.ru/bcode/583565

2. O6yxoB, JI. K. buosorus: KJIeTKM | TKaHW: YYCOHHK JUISI CpPEIHEro
npodeccuonanbHoro odpaszosanus / J. K. O6yxos, B. H. Kupunenkosa. —
3-¢ m3na., mepepab. u gom. — Mocksa : M3patensctBo IOpaiit, 2026. —
358 c. — (Ilpodeccuonansruoe odpazoanue). — ISBN 978-5-534-07499-4.
— TexkcT: anexTponHbiid // O6pa3oBarenbHas mwiatdopma OpaiT [caiit]. —
URL.: https://urait.ru/bcode/586481

PaCCMOTpeHO Ha 3aCCIaHuH HPIKJIOBOﬁ KOMHUCCHUHU

ITpotokon Ne 11 ot 9 urons 2026r.

. //

P /i /
[Ipencenarens Y dpomosa E.A.
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