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

1.1. MecTto AUCHUILUIMHBI B CTPYKTYpe o0pa3oBaTesibHON nporpammbl CITIO

Pabouas nmporpamma yue6Ho# aucturminasl OO/1.05 buonorus siBiseTcst 4acThbio
IIPOrpaMMBbl IMOATOTOBKH CIELIMAIINCTOB CPEAHErO 3BeHA B cOO0TBeTCTBUH ¢ DI'OC
CIIO no cnenmanbeHocTH 23.02.08 CTPOUTENBCTBO KEJIE3HBIX T0POT, ITyTh U
yTEBOE XO35MCTBO.

VYyebnas aucuurmmHa OOJ[.05 Bbuonorusi siBisieTcss 4acTbi0 MPEAMETHOU
obnactu «EcTecTBEHHBIE HayKhW», HU3ydaeTcsl B OO0I€00pa30BaTEIIbHOM IUKIIE
yueoHoro miana OOII CIIO ¢ ywyetoMm mnpodeccHOHaNbHON HANpPaBIEHHOCTH B
cootBeTcTBUM ¢ I'OC CIIO.

Nzyuenue yuebnoi mucuuruimael OOJ[.05 buonorus mnpu peanuzanuu
oOpazoBarenbHbix mporpamm CIIO HameneHo Ha QopmupoBaHue OOIIUX
KOMIIETEHIIMIA  CIELUAJTUCTOB CPEIHEro 3BeHa B paMKaX OCBauBaeMOU
CHEIUATBHOCTH.

1.2. Heasb, 337124 4 IJIAHUPYEMBbIe Pe3yJbTATHI OCBOCHUS Y4eOHOM
JUCIHHUIIINHDBI
1.2.1. Heanb u 3axa4u Y4eOHON JUCUHMIIUHBI

Heab: QopmupoBaHue y CTYISHTOB TMPEACTABICHUS O CTPYKTYpHO-
(YHKIIMOHAIPHON OpraHW3alliy JKUBBIX CHCTEM pa3HOTO paHra KaK OCHOBBI
NPUHSATUS PEIICHW B OTHOIIGHWU OOBEKTOB IKMBOW TIPUPOIBI U B
TPOM3BOJICTBEHHBIX CUTYaIIUX.

3apaum:

1) chopmupoBaTh NMOHMMAHHE CTPOCHHUS, MHOI000pa3us WU OCOOCHHOCTEH
KUBBIX CHUCTEM pA3HOTO YpPOBHS OpraHU3aIlii, 3aKOHOMEPHOCTEH MPOTEKAHUS
OMOJOTUYECKUX TIPOIECCOB M SIBICHUW B OKPYKAIOMIEH cpene, IIeJOCTHOM
HAy4YHOW KapTUHBl MHpA, B3aUMOCBS3M M B3aMMO3aBHCHMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh yMEHHS OMPEIEIATh KUBbIE OOBEKTHI B TPUPOJE; MPOBOIAUTH
HAOJIOICHHS 32 SKOCUCTEMaMHM JIJIsl BBISIBIICHUSI €CTECTBEHHBIX M aHTPOIOTEHHBIX
W3MEHEHHH, HHTEPIIPETUPOBATH PE3YIbTAThl HAOTIOACHUH,

3) cdopMmupoBaTH HABBHIKH MPOBEACHUS MPOCTEUITUX OHUOJIOTHISCKUX
AKCIIEPUMEHTATBHBIX HCCIEOBAaHUN C COONIOJCHHEM TIpaBWiI 0€30mMacHOro
oOparieHus ¢ 00beKTaMu U 000PYOBaHUEM;

4) pa3BUTh YMEHUS UCIOJIB30BaTh MHGOPMAIHIO OMOIOTHYECKOTO XapaKTepa
U3 Pa3IUIHBIX UICTOYHUKOB;



5) cdopmMupoBath  yMeHHUS  NPOTHO3UPOBATH  MOCHEJACTBUS  CBOEH
JESATENbHOCTU MO OTHOILIEHUIO K OKPY’KaIoIIEeH cpele, COOCTBEHHOMY 370pOBBIO;
000CHOBBIBATh U COOJIIO/IaTh MEPHI MPOPUITAKTUKH 3a00JI€BaHUH.

6) cdopmupoBaTh MOHMMAHUE 3HAYUMOCTH JIOCTHKEHHUM OMOJIOTHYECKOM
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
1 Ha ocHoBe PI'OC COO

HaumeHoBaHue U KO
KOMIICTCHIIMHN

HJIaHI/IpyeMbIe pe3yJbTaThbl

Oo0mue

I[chmmnnapnble

OK 01. Berbupatb
crocoObI peleHus 3a1a4
npodeccuoHaIbHOM
JEATENbHOCTH
MPUMEHUTEIEHO K
Pa3IMYHBIM KOHTEKCTaM

JInyHOCTHBIE Pe3yJabTATHI J0JKHBI 0TPAXKATH
B YACTH: TPYAOBOT0 BOCITUTAHUS:

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

- TOTOBHOCTh K AaKTUBHOU JCSATEIHHOCTH
TEXHOJIOTHYECKOU 51 COLMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HWHUIMUPOBATH,
IJIAHUPOBaTh M CAMOCTOSITEIbHO — BBITIOJHSTH
TaKylo JIeATeIbHOCTD;

- HHTEpeC K pa3INYHBIM cepam
poQeccroHaIbHOMN 1eATENbHOCTH.
MeranpeamerHbie pe3yJibTaThl AOJIKHBI
0TPaXkKaTh:

OBJlajlecHHUe  YHMBEPCAJIbHBIMH  Y4eOHBIMH
NMO3HABATEJIbHbIMH AeliCTBUAMM:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSITEJILHO bopMyIHpoBaTh u
aKTyallu3upoBaTh MpoOieMy, paccMaTpuUBaTh €e
BCECTOPOHHE;

- YCTaHABJMBATh CYIICCTBEHHBIH MpPH3HAK WIN
OCHOBaHHUS JIJI1 CpPaBHEHUS, KIACCU(DUKALHUUA U
000011IeHN;

- OompeAensATh LEId JACITeIbHOCTH,
apaMeTpbl U KPUTEPUH MX JIOCTHIKCHHS,
- BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPECUHS

B PaCCMaTPUBACMBIX SIBJICHHSIX;

- BHOCHUTh KOPPEKTHBBI B  JICSTEIBHOCTD,
OIICHUBATh COOTBETCTBHE pE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKH MOCIIEICTBUN IEATEILHOCTH,

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

- BJIaJICTh HAaBBIKAMH Y4EOHO-UCCIICIOBATEIbCKON

3aJaBaTb

ITP6 1. ChopMupoBaHHOCTH 3HAHUN O MECTE M POJITH OMOJIOTHH

B CHCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBFHOW T'PaMOTHOCTH
YeNoBeKa JUIS PEIIeHNS KU3HEHHBIX POOIIEM.

[IP6 2. CdopMupOBaHHOCTH YMEHHUS PACKpPBIBATh COJIEp’KaHUE
OCHOBOIIOJIATAIOITNX OMOJIOTHYECKHX TEPMUHOB U MOHITHH: KHU3Hb,
KJI€TKa, TKaHb, OpPTraH, OPraHW3M, BHJ, TOMYIAIHSA, SKOCHCTEMA,
ouoreHo3, buochepa; meradosm3mM (0OMEH BEIIECTB

U MIpEeBpallleHue SHEPTUH), TOMEOCcTa3 (CaMOperysius), OMOCUHTE3
Oernka, CTPYKTypHasi OpraHU3aIHs XUBBIX CHUCTEM, IHCKPETHOCTD,
caMOpEeryJIsLus, CaMOBOCIPOU3BEICHNE (penpoayKuus),
HACIIE/ICTBEHHOCTh, M3MEHUYMBOCTh, JHEPTrO3aBUCHMOCTb, POCT W
pa3BUTHUE, YPOBHEBAsK OPraHU3aIMsL.

[IP6 3. CdopMHpPOBAaHHOCT, YMEHHUS PACKPBIBATH COJEPIKAHHE

OCHOBONOJIATalOIIUX  OMOJIOTUYECKUX  TEOpUH M THUIIOTE3:
KJIIETOYHOW,  XPOMOCOMHOM, MYTallUOHHOM,  3BOJIIOLIMOHHOM,
MIPOUCXOXKACHUS KU3HU U YeIOBEKa.

I1P6 4. CdopMHupOBaHHOCTH YMEHUS packpbIBaTh

OCHOBONOJIAraoIIue OUOJIOTMYECKUEe 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Menpnens, T. Moprana, H.I. BaBunoga, 3. I'ekkens,

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

[IP6 5. IlpuoOpereHre OmMbITa NPUMEHEHUS OCHOBHBIX METOOB
HAyYHOTO TMO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHUH: HAOTIOACHUS

Y OIKCAHMUS )KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI; OPraHU3alUuU U
OpOBEICHUSI  OMOJIOTMYECKOTO  AKCIEPUMEHTAa,  BBIJIBHYKEHUS
TUIIOTE3, BBISABICHUS 3aBUCUMOCTH MEXKIY  MCCIEIyEeMbIMHU
BEJIMYMHAMU, OOBSICHEHHUSI TTOJTyYEHHBIX Pe3yIbTaTOB

U  (opMynIHpOBaHUS BBIBOJOB C HCHOJIb30BAaHHEM HAYYHBIX
MOHATUM, TEOPUN U 3aKOHOB.

[1IP6 6. CdopMUPOBAHHOCTh yMEHHUS BBIACIATH CYIIECTBEHHBIC
NPU3HAKK  BUPYCOB, KIETOK TPOKAPUOT U  DYKApHOT;




U TPOEKTHOW  JEATENBHOCTH,
paspelnieHus mpooeM;

- BBIIBJIATH TNPUYUHHO-CIICACTBCHHBIE CBSI3U W
aKTyaJIM3UpOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y €€
pelIeHuUs, HAXOJHTh apTyMEHTBI TUTST
JI0Ka3aTelnbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;

- aHAJIM3HMPOBATH IOJIyYCHHBIE B XOJ€ pPEHICHUs
3a/laud Pe3yNIbTaThl, KPUTHUYECKHA OICHUBATH WX
JOCTOBEPHOCTh, TPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCIIOBHSIX;

-pa3zpabaTbiBaTh IUIAaH pEIICHUS MPOOJIeMBI C
Y4ETOM aHaJIM3a HMMEIOIIUXCS MaTepHABHBIX U
HEMaTepHAaJIHHBIX PECYPCOB;

- YMETh MEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO U
MPAKTUIECKYIO O0JIACTH KU3HEICATEILHOCTH;

- yYMeThb MHTErpUpOBaTh 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00J1aCTeH;

- BBIABUTATb  HOBBIE  HUJEH,

OpUTHHAJIbHBIE MTOJIXO0/IbI U PELICHUS

HaBbIKaMH

npeaiaraTh

OJIHOKJICTOYHBIX ¥  MHOTOKIIETOYHBIX  OPraHU3MOB, BHJIOB,
OMOTEOICHO30B M JIKOCHCTEM; OCOOSHHOCTH IIPOILIECCOB OOMEHa
BCIICCTB M TMPEBPAIICHUS DJHEPTHMH B KIETKe, (HOTOCHUHTE3A,
IUTACTUYECKOTO M DHEPTETHUECKOTO 0OMEHa, XeMOCUHTE3a, MUTO34,

Meii03a,  OIUIOJIOTBOPCHHUS,  Pa3BUTHS M Pa3MHOXKCHHS,
WH/IMBUYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a), OOpbOBI 3a
CYLIECTBOBaHUE, €CTECTBEHHOro 0TOOpa, BUI000pazoBaHus,

NPUCNIOCOOJICHHOCTH OPTraHU3MOB K cpele OOHWTaHWs, BIUSHHS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOTIOT€HHBIX H3MEHEHHH

B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B Onocdepe.

I[TP6 7. CdopMUpOBaHHOCTH YMEHHUS TPUMEHSTH IMOJy4YEHHBIE
3HaHUS JUIsI OOBSICHEHUS OWMOJIOTHYECKUX TPOIECCOB W SIBICHUM,
JUTSL IPUHSTHUS IPAKTHYECKUX PEIICHUH B TIOBCETHEBHON JKU3HU

C 1eNblo oOecredeHusi 0€30MaCHOCTH CBOETO 3/I0pPOBbS U 3[I0POBbS
OKPYXKAIOIIUX JIIOJIEH, COOJIONEHUsI 370pOBOTO o0pa3a >KHU3HH,
HOPM T'paMOTHOTO TOBEACHUSA B OKPYXKAlOLIEeW MPUPOJHOU Cpele;

MOHMMAaHUE  HEOOXOAMMOCTH  HCIIOJB30BaHUA  JOCTHKEHUI
COBPEMEHHON OWMOJIOTMUH W OMOTEXHOJIOTHH I ParMOHAIBHOTO
MIPUPOIOTIONH30BAHHMS.

[IP6 8. CdopmMupoBaHHOCTH YMEHHUS pEIIaThb OHOJOTUYECKHE
3aJ]a4i, COCTABIISATh TeHOTUIIMYECKUE CXEMbI CKPELIUBaHUS

JUIS Pa3HBIX THUIIOB HACJIEIOBAaHUS IPU3HAKOB Yy OPraHHU3MOB,
COCTaBIIATh CXEMbI TEPEeHOCa BEIIECTB U AHEPrUH B 3KOCHCTEMAaX
(enu muTaHus, MUIICBBIC CETH).

I[IP6 9. CdopmMupoBaHHOCTH YMEHHH KPHUTHYECKH OIICHHUBATH
uHpopMalMi0  OMOJIOTMYECKOTO  COJIEp>KaHUs, BKIIOYAIOUIYIO
NICEBJOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB (CpeacTBa
MaccoBoi  uMHpOpManMM, HAYYHO-TIOMYJSIPHBIE  MaTepUabl);
UHTEPIPETUPOBATH ATHYECKUE aCTIEeKThI COBPEMEHHBIX
UCCIIEIOBaHU B OHONOTWUH, MEOUIMHE, OHOTEXHOJOTHUH;
paccMaTpuBaTh r100anbHbIC 9KOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH,  (OPMHUPOBATH IO OTHOIICHHIO K HHUM
COOCTBEHHYIO MO3HIIHIO.

I[TP6 10. CdopmupoBaHHOCT, YMEHHI CO3/1aBaTh COOCTBEHHBIE
MUChbMEHHBIC U YCTHBIC COOOIIECHHS Ha OCHOBE OHMOJIOTHYECKOM




UHPOPMALIUU U3 HECKOJIBKUX UCTOUYHHKOB, TPAMOTHO HCIOJIB30BaTh
NOHSATUIHBIN annapaT OHOJIOTHH

OK 02. Hcnonb3oBath | JINYHOCTHBIE Pe3VJIbTATHI J0JKHBI oTpaxath | [IP6 1. ChopmMupoBaHHOCTH 3HAHUI O MECTE U PO OMOJIOTUH
COBPEMEHHBIE  CPEICTBA | B YACTH: IEHHOCTH HAVYHOI0 MO3HAHUS: B CHCTEME HAaydyHOro 3HaHUs; (YHKIUOHAJIBLHOW TPaMOTHOCTU
MIOMCKA, aHaJIN3a -chOPMUPOBAHHOCTH MHUPOBO33PEHUS, | YETOBEKA ISl PEIICHUS KU3HEHHBIX TTPOOIIEM.
u WHTEPIIPETAIIH | COOTBETCTBYIOIIETO  coBpeMeHHOMY  ypoBHIO | [IP6 7. CdopmupoBaHHOCTE YMEHHUS MPUMEHSTH IOJy4CHHBIC
nHpopMaruu DPa3BUTHS HAYKH U OOIIECTBEHHOW TMPAKTUKH, | 3HAHUS I OOBSICHEHUS OMOJIOTMUECKHX MPOIIECCOB W SIBJICHHM,
u WH(pOpPMaITMOHHBIE | OCHOBAaHHOTO Ha Jasnore KYJIBTYp, | U1 IPUHATHS TPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HU
TEXHOJIOTUU JUIsl | CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa C 1enplo obecredeHusi 0€30MaCHOCTU CBOETO 3/10POBbS U 3[I0POBbs
BBITIOJTHEHUS 3a/1a4 | B MOJIUKYJITYPHOM MUDE. OKPYXKAIOIUX JIIo/IeH, CcOONIofIeHHs 3J0pOBOro o0pasza >KU3HH,
npodeccruoHalIbHON MeTtanpeaMeTHble  pe3yJbTAThI JMOJIZKHBI | HOpM TPaMOTHOTO TOBEJIEHUS B OKPY)KAIOIIEH MPHUPOIHON Cpene;
eI TENHHOCTH 0TPAKATH: MOHUMAHUE  HEOOXOJMMOCTH  HWCIIOJIB30BAaHUSA  JOCTIKCHHM
OBianeHHe VHHUBEDCAJIbHBIMH  y4eOHBIMH | COBPEMEHHON OMOJIOTMH M OWOTEXHOJIOTUH JJIsi PalMOHAIBHOTO
NMO3HABATEJIbHBIMU A€HCTBUAMM: IPUPOIOTIOIH30BAHUS.
B) paboTa ¢ uHbopmanuei: ITP6 10. CdopmupoBaHHOCT, YMEHHI cCO3/1aBaTh COOCTBEHHBIE
- BJIQ/ICTh HABBIKAMU TOJIYICHUS HHMOPMAITIH MMCbMEHHBIC W YCTHBIC COOOIIECHHWS HAa OCHOBE OHMOJIOTHYECKOU
13 HCTOYHUKOB DA3HBIX THUIOB, CAMOCTOSATEIbHO | MHPOPMAIMHU U3 HECKOJIBKUX HCTOYHHUKOB, IPAMOTHO MCIIOJIb30BaTh
OCVILIECTBIISATH IOUCK, aHATIN3, CHCTEMAaTU3AIUI0 MOHSITUIHBIN anmapatr OHOJIOTHU
W UHTepmnpeTanuio HHOOPMAIUK  Pa3IUYHbIX
BUIOB U (hOPM IPEICTABICHNUS;
- OLEHHMBaThb JOCTOBEPHOCTb, JIETUTUMHOCTH
uHbopPMaLuu,
€e COOTBETCTBME IMPABOBHIM U  MOPAJIBHO-
3THUYECKUM HOpMaM
OK 04. DOddexruBHOo | INYHOCTHBIE DE3VIAbTATHI NOJKHBI oTpaxarth | [IPO 5. IlpuoOpereHue ombiTa NPUMEHEHHS OCHOBHBIX METOJOB
B3aUMOJICICTBOBATh Y | B YACTH: IEHHOCTH HAYYHOI0 MO3HAHUSL: HAy4YHOTO MO3HAHMS, MCIHOJB3YeMbIX B OMOJOTHH: HAOMIOACHUS U
paboraTh - OCO3HAaHHE IIEHHOCTH HAYYHOH AESITEeTbHOCTHU, | OMUCAHMSI KUBBIX CHUCTEM, MPOLIECCOB U SBJICHMIA; OpraHU3alui U
B KOJUIEKTHBE FOTOBHOCTh  OCVIIECTBIISAITh ~ MPOEKTHYIO U | IPOBEACHUS  OMOJOTHYECKOTO  OKCIEPUMEHTa,  BBIIABIKCHUS
Y KOMaH/Ie HCCJIEI0BATENIbCKVIO NESTENIbHOCTD | THUIOTE3, BBISBJICHUS  3aBHCHUMOCTH  MEXAY  HCCIEIyeMbIMHU
WHAMBUAYAIBLHO U B TPYIIIIE. BEJIMYMHAMU, OOBSICHEHHUS MTOJIyYEHHBIX Pe3yIbTaTOB
MeranpeaMeTHble  pe3yJabTaThl MOJUKHBI | 1 (OPMYIUPOBAHMS BBIBOJAOB C HCIOJIB30BAHUEM HAayYHBIX
0TPAKATh: MOHATUH, TEOPUM U 3aKOHOB
Osianenne VHHBEPCAJIbHBIMHA

KOMMVYHHUKATUBHBIMMY JIeHCTBUSIMM:
6) COBMCCTHaAsA ACATCIBbHOCTD.
- THIOHHMMATb M HCIOJB30BATh IIPCHUMYIICCTBA




KOMaHJIHOU

1 MHIUBUIYAILHOH PabOTHL;

- TIPUHUMATh IEJIH COBMECTHOM JIEATEIIHHOCTH,
OPraHU30BEIBATH U KOOPAUHUPOBATH IEUCTBUS

II0 €€ JIOCTIDKEHUIO: COCTABIIATEL IIJIAH HNECUCTBHIA,
pacupeneiasTb pPoJH € y4eTOM  MHEHUU
VYaCTHUKOB 0OCYXJaTh Pe3yJIbTaThl COBMECTHOM

paboThI
OK 07. CopnetictBoBath | JINUHOCTHBIE DE3VIALTATHI M0JKHBI oTpaxkath | [IPO 5. IlpuoOpereHue ombiTa NMPUMEHEHHS] OCHOBHBIX METOJIOB
COXPaHEHUIO B YaCcTH: DJKOJIOTHYECKOr0 BOCIHMTAHUS: | HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTUN: HAOIIOACHUS
OKpYyKaromei cpensl, | - ¢chopMUPOBAHHOCTH JKOJIOTHYCCKON KVIBTYPHI, | M OTIMCAHHS KUBBIX CHCTEM, IIPOIIECCOB U SBIICHUIA; OPTaHU3AIIH H
pecypcocOepexeHHIo, MMOHMMAaHKE BIUSHUS COIUATBHO-IKOHOMUYCCKUX | MPOBEACHUS  OMOJOTHYECKOTO  JKCIIEPUMEHTA,  BBIJIBMDKCHUS
MIPUMEHSTH 3HAHHS IIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON TUTIOTE3, BBISBJICHHUS  3aBUCHUMOCTH  MEXKIY  HCCIIETyeMBIMU
00 W3MEHEHWW KJIMMAaTa, | U CONHMAJILHOW CpeIbl, OCO3HAHWE TJIO0AIBHOTO | BETMYMHAMHM, OOBICHEHUS MOJTYICHHBIX PE3YIIbTaTOB
MPUHIIMIBL  OSPEXKIIMBOTO | XapaKTepa 3KOJOTHICCKUX TTPOOIIeM; 1 (HOpPMYJIMPOBaHUS BBIBOJOB C HCIOJIH30BAHHEM HAYYHBIX
MPOU3BOJCTBA, - IUJITAHUPOBAHUE M OCVYIIECTBJICHHE NEHCTBUU B | MOHATUN, TEOPUH U 3aKOHOB.
3¢ deKTUBHO ACMCTBOBATh | OKpPYXKalollel cpeae Ha ocHoBe 3HaHus ueneit | [IP6 6. ChopmupoBaHHOCTE YMEHHS BBIACNATH CYLIECTBEHHbBIE
B Ype3BhIYANHBIX | YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA; NpU3HAKW  BUPYCOB,  KJIETOK  MPOKApUOT U  JYKapuoT;
CUTYaIUIX - AKTUBHOE HEMpUITHE [EHCTBUM, MPUHOCAMIMX | OAHOKJIETOYHBIX W  MHOTOKJIETOYHBIX  OPraHU3MOB, BHJIOB,

BDEII OKPYKAIOIIEH cpelie;

- YMEHHE MPOTHO3UPOBATL HEOIATOMPHUATHLIE
9KOJIOTUYECKHE TIOCISACTBUS MPEITPUHUMAESMBIX
JIEeHCTBUIL, IPEIOTBPAIIATE HUX;

- pacIIUpeHue OTIbITa JIESITEIbBHOCTH
9KOJIOTMYECKON HapaBJICHHOCTH.
MeranpeamMeTHble  pe3yJabTaThl JAOJIKHBI
0TPAXKATh:

Osaanenue VHHUBEPCAJIbHBIMU

KOMMVHHKATABHBIMH JeHCTBHSIMH:

0) coBMecCTHAs! IESITENHLHOCTD:

- TIOHUMaTh U HCIOJb30BATh MPEUMYIIECTBA
KOMaHJIHOU

Y UHIUBHUIYAILHONU PAaOOTEL;

- IPUHUMATHL IIeJIM COBMECTHOM JeATEIBbHOCTH,
OPraHu30BBLIBATH U KOOPAUHUPOBATE JE€HCTBHUS

M0 €€ JOCTWIKEHHUIO: COCTaBJIATh IIJIaH JEHUCTBUIA,

OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IMPOIIECCOB OOMEHa
BEIIECTB M TMPEBpAIllEeHHs] HSHEPrHM B KIETKe, (OoTOCHHTE3a,
IUTACTHYECKOTO U SHEPreTUYECKOro 0OMEHa, XeMOCHHTE3a, MUTO34,
Mei03a,  OIUIOJIOTBOPECHHMsS,  Pa3BUTHUS U Pa3MHOMKEHHUS,
WHIUBHIyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), 60phObI

3a CYIIECTBOBaHMWE, €CTECTBEHHOrO OTOOpa, BHUI000pa30BaHMUS,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWsI, BIIMSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOT'CHHBIX H3MECHEHHH

B DKOCHUCTEMAaX CBOCH MECTHOCTH,

KPYroBOpOTa BEIIECTB U MPEBpalleHue SHeprun B ouocdepe.

I[TP6 7. CdopMupoBaHHOCTb YMEHUS TMPUMEHSTH IMOJIy4EHHBIE
3HaHUS JUIsl OOBSICHCHUsT OMOJIOTMYECKUX TPOIIECCOB M SIBJICHUM,
JUTS IPUHSTHUS PAKTUYECKUX PEIIEHUH B TIOBCETHEBHOM KU3HU

C 1enbplo obecredeHnsi 0€30MacCHOCTH CBOETO 3/I0POBbS U 3[I0POBbBS
OKPY)KAIOIIUX JIIOJIeH, COONIOACHUS 3J0pPOBOrO 00pasza >KU3HH,
HOPM TPaMOTHOTO TIOBEJICHHUS B OKPYKAIOIIEH MPUPOIHON Cpee;
MOHMMAaHWE  HEOOXOJAMMOCTH  HWCHOJB30BAaHUS  JOCTHKEHUM




pacrupeneiasaT  pPoaH C Vy4deToM MHEHUN
YYaCTHUKOB OOCYXKIAaTh Pe3yJIbTaThl COBMECTHOM
paboThI

COBPEMEHHOM OHMOJOTMH M OMOTEXHOJOTHHA JJs PanuOHAIBLHOTO
PUPOIOTIOIH30BAHMUS

[IK 1.1. DxcrmyatupoBath

KEJIE3HOJOPOKHBIN
MOJBWKHOM cocTaB  (I10
BUJIAM MIOJIBMYKHOTO
COCTaBa).

[NIK  1.2.  IlpoBoauts
TEXHUYIECKOE
o0CIyXMBaHUE M PEMOHT
KEIIE3HOIOPOKHOTO
MOJBIKHOTO COCTaBa B
COOTBETCTBUH c
TpeOOBaHUSAMH
TEXHOJIOTHYECKUX
IIPOLIECCOB.

B o6uiactu Tpy10BOro BOCIUTAHUS:
- TOTOBHOCTb K TpPYAY, OCO3HaHHE IICHHOCTHU
MacTepCTBa, TPYI0JII00uE;

- TOTOBHOCTh K AaKTUBHOW  JCSATEIHHOCTH
TEXHOJOTHYECKOU 51 COLMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HWHUIMUPOBATD,
IJAHUPOBaTh M CAMOCTOSITEIbHO  BBITIOJHSTH
TaKyl0 JIeATebHOCTb;

- HHTEpeC K pa3INYHBIM cepam
npodeCcCHOHANBHON  JACATEIBHOCTH,  YMEHHUE
coBepuIaTh  OCO3HaHHBIM  BbBIOOp  Oymymieit
npodeccud W peaJM30BBIBaTh  COOCTBEHHBIE
YKU3HCHHBIC IIaHbI;

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU IEHCTBUSMHU:

a) 6a30BBIC JIOTHUECKHE ICUCTBUSI:

OTIpENeNATh  LEeNH  JIeATENbHOCTH,  3a/laBaTh

rapamMeTpbl U KpUTEPUHU UX TOCTIKCHUS;
OBnajgeHue yHHUBEPCAIBHBIMH  PETYISTHUBHBIMU
NEUCTBUSIMHU:

a) caMOOpraHu3aIus:

CaMOCTOSITEJIPHO ~ COCTABJISITh IUIAH  PEIICHUS
npoOJeMbl C YYETOM HMMEIONIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIITOYTCHHIA;

-cOPMHUPOBAHHOCTh YMEHHS peliaTh OHOJIOTMUECKHE 3ajauu,
COCTaBJIAITh TI'C€HOTUIIMYECKUE CXEMBbl CKPELIMBAHUS [UISl Pa3HbIX
TUIIOB HACJIEeI0OBaHUS IPU3HAKOB Y OPraHU3MOB, COCTABJISATh CXEMBI
IepeHoca BEIIECTB U HSHEPrHuM B 3KocucTeMax (Lenu MUTaHus,
MUIIEBBIE CETH);

-c()OpMUPOBAHHOCTh YMEHUI CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE
U YCTHBIE COOOIIEHUsI Ha OCHOBE OMOJIOTUYECKOW MHpOpMaIu U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHSATHHHBIN
amnmapaT OMOJIOTHH.




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHOM

JANCHUITJIMHBI
2.1. O0bemM TUCHMINVIMHBI M BUABI Y4e0HOH padoThl

Bup yyeOHol padoThI O0beMm B yacax

O06Bbem 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHHUIIHHBI 72
BT. 4.
TEOopeTuYecKoe 00ydeHue 47
nabopaTOpHbIE 3aHATUS 6

19

NPAKTUYECKUE 3aHITHS
OcHOBHOE cojiep KaHue 60
[IpodeccronanbHO-OPUEHTUPOBAHHOE COACPIKAHUE 12

[TpomeskyTounas arrectanus (qudepeHunpoBaHHBIN 3a4eT)




2.2. TemaTu4eckuii IJIaH U COJePKAHUE JUCUMUILIMHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U NpodeccHOHATbHO-OPHMEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3iesoB U TeM J1a00paTOpHbIE U NPAKTHYECKUEe 3aHATHUS YacoB | KOMIIETEHUHMH
1 2 3 4

Pa3nea 1. buosiorus kak Hayka. ’KuBble cucTeMbl M HX OpraHu3anus 2 OK.02
Tema 1.1. Conepxanue yueOHOTo MaTepuaa 2
BuoJjiorus buonorus — Hayka o xuBoil mpupone. CBsi3u OMOJOTMHM C OOLIECTBEHHBIMH, TEXHUYECKUMH U JIPYTHUMH
B CHCTEMe HAYK. | €CTECTBCHHBIMU HayKamM, (uiuocoduei, penurued, STUKOM, DCTETHKOW W mpaBoM. Poms Omonorun B
O6masn (hopMHpOBaHUH COBPEMEHHOM HaydHOH KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.
xapakTepucruk | METOIbI IO3HAHUSA JKUBOH HPHPOIBI (HabnrofeHue, SKCIIEpUMEHT, ONTUCaHKe, U3MepeHne, Kiaccudukamnms,
P — MO/IETUPOBAHNE, CTATUCTHYECKAsE 00padOTKa JaHHBIX).

XKusble cucrembl (OmocucTeMbl) Kak NpeaMmeT u3ydeHuss Ouosiornu. OTIUYME JKHUBBIX CHCTEM OT

HEOpraHuuecKou nmpupoil. CBOMCTBA OMOCHCTEM U UX pa3HOOOpa3ue.

VYpoBHH  oOpraHu3anuu = OMOCHCTEM:  MOJICKYJISPHO-TEHETUYECKHH, KIETOYHBIA, OpPraHU3MEHHBIH,

MOMYJIAIIMOHHO -BUIOBOM, SKOCUCTEMHBIN (OHO - TEOIICHOTUYECKH ), OMOCEepHBIN
Paznea 2. XumMuuyeckuid COCTaB U CTPOEHME KJIETKHU 10 OK. 01
Tema 2.1. Copepxanue yueOHOro Marepuala 1 OK. 02
XHMHYECKHI XUMUYECKUN COCTaB KIETKUH. XHUMHUYECKHE JJIEMEHTHI: MaKpOdJIEMEHThl, MHUKpodJeMeHThl. Boma wu OK. 04
COCTaB KJIETKH. | MUHEpalbHble BemlecTBa. @DYHKUMHM BOJAbBI W MHMHEpAIbHBIX BemiecTB B Kkierke. llogaepikanue
Bopna OCMOTHYECKOro OasaHnca
1 MUHepaJibHbIe | [IpakTHYecKoe 3aHATHE 1
BellecTBa [IpakTuueckoe 3aHsATHE Nel. buonornyeckas poiib MHUHEpAIbHBIX BEIIECTB B 00ecredYeHUun

KU3HEJESATEIbHOCTH OPraHU3MOB, MPOSIBICHUS ricOalaHCca MUHEPATIbHBIX JIEMEHTOB.
Tema 2.2. Cogepxanue yueOHOTro MaTepuaa 2 OK. 01
buosornyeckn | benku. CoctaB u cTpoeHue 0eIKOB. AMHUHOKUCIOTHI — MOHOMEpHI OenkoB. HezamMeHHMble U 3aMeHUMBbIe OK. 02
BasKHbIE AMHHOKHUCIIOTBl. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOW MOJEKynbl (IepBUYHAS, OK. 04
XMMHYECKHe BTOpUYHAs, TPETUYHAs W YETBEPTHYHAS CTPYKTypa). XHMHUYECKHe CBoicTBa OenkoB. buonormueckue
COCIMHEeHUS ¢ynkuuu OenkoB. depMeHTH — OHoNorHyeckne KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IIEHTD,

cyoctpatHas crneuu¢pudHoctb. Kodepmentsl. Butamunsl. OTianuus ¢(epMEHTOB OT HEOPraHMYECKHX




KaTaJau3aTopOB.

YrneBoapl: MOHOcaxapuibl (TJIFOKO3a, pud03a W JIe30KCHpH003a), Mucaxapuabl (caxaposa, JaKTo3a) |
noJiMcaxapuapl (Kpaxmals, IUVIMKOI€H, Leultoio3a). buonormueckue QyHKIuM yrieBojaoB. Jlunuabl:
Tpurmuuepuasl, ¢Gochomunuabl, crepouasl. ['mapodunbHO-THAPOPOOHBIE CcBOiicTBa. buonormueckue
¢bynkuuu aunuaoB. CpaBHEHHE YIIIEBOJIOB, OCIKOB M JIMMUAOB KaK MCTOYHHMKOB 3Hepruu. HykiienHoBbIe
kucnotsl: JJHK n PHK. Hyxneotuasl — MoHOMepsl HyKJIEMHOBBIX KucioT. Ctpoenue u ¢ynknuun JHK.
Crpoenue u pynkuuu PHK. AT®: ctpoenue u pyHKuu

JlaGopaTopHoe 3aHsITHE

Jlaboparoproe 3ansTie Ne 1. Onpenenenre HaIUYKs Kpaxmaiia B IPOJAyKTaxX MUTaAHUS.

Tema 2.3.
CTpykKTypHO-
(pyHKUMOHANBH
asi OpraHu3anus
KJIETOK

Conepxanue yaeOHOTO MaTepuaia

Huronorus — Hayka o kjeTke. Knerounas teopuss — mpuMep B3aMMOAECUCTBUS Uliel U (HaKTOB B HAYYHOM
no3HaHuu. MeToasl u3ydeHus: kietku. KieTka kak 1enocTHas xuBas cucrema. OO0mue mpu3Haku KIETOK:
3aMKHYTas HapykHas MmemOpana, moJsiekyinbl JJHK kak renerndeckuii anmapar, cuctema cuHTe3a Oelika.
Tunel KIeTok: syKapuoTHyeckas W mpokapuotudeckas. OCOOEHHOCTHM CTPOEHHUS MNPOKAPHOTUUECKON
kietku. Kiterounass crenka Oaktepuil. CTpoeHHE SyKapHMOTHYECKOW KIeTKH. (OCHOBHBIE OTJIMYHUS
pacTUTENBHOM, KUBOTHOW M TpUOHOHN KiIeTKH. [T0BEpXHOCTHBIE CTPYKTYPhI KJIETOK— KJIETOYHAs CTCHKA,
rIMKOKanuke, ux Qynkuuu. [lnasmatmdeckas memOpaHa, ee cBoiictBa M (yHkiuu. Luromnasma u ee
opranouapl. OpHomemOpaHHble opraHowabl  kieTku: OIIC, ammapar [ombmKH,  JTHU30COMBI.
[lonyaBTOHOMHBIE OpraHOMbl KJIETKH: MUTOXOHAPUHU, IacTuabl. I[lponcxoxkaeHne MUTOXOHAPUN U
wiactull. Bunel mnactun. HememOpanHble OpraHou/ bl KJIETKU: pUOOCOMBI, KJIECTOYHBIN LIEHTP, LEHTPUOIIH,
PECHUYKH, KIyTUKA. OYHKIUMU OPraHOMAOB KIETKH. BritoueHus. Sapo — peryasTOpHBIM LEHTP KIETKH.
Crpoenue sapa: sjuepHas 000JOYKa, KapHOIUIa3Ma, XPOMATHH, SAPBIIIKO. XpoMOcOMBL TpaHcmopT
BEILIECTB B KJIIETKE

JlabopatopHoe 3aHsATHE

Jlaboparopuoe 3anstue Ne 2. CtpoeHue KIeTKU (pacTeHusi, )KUBOTHBIE, IPUObI) U KJIETOUHbIC BKIHOUEHUS
(Kpaxmai, KapOTHHOUBI, XJIOPOILJIACTHI, XPOMOTLIACTHI)

OK. 01
OK. 02
OK. 04

Pazpen 3. ZKKuzHeaeaTeIbHOCTL KJIETKH

Tema 3.1.

‘ Copepxanue yueOHOTO MaTepuaa

OK. 01




OOMeH BelecTB
U TMpeBpalleHue
JHEPruu
B KJIeTKe

OOmen BemecTB, WM MeTabomm3M. AccuMWisIius — (IMJIACTHYECKUH OOMEH) H  JUCCHUMMIISIUS
(aHepreTuyeckuii 0OMEH) — JBE CTOPOHBI €IMHOTO mpollecca mMeTabonauszma. Poiib 3aKOHOB coXpaHEHUs
BEIIECTBA W DHEPIUM B IMOHMMaHUM MeTabonm3ma. Tumbel oOOMeHa BemlecTB: AaBTOTPO(HBIA WU
rerepoTpodHsiii. Poiib GpepMeHTOB B 0OMEHE BEIIECTB M MPEBpAIEHUHN SHEPrur B KieTKe. POTOCHHTES.
CeroBass u TemHOBas (a3el QorocuHTe3a. Peakmuum dortocuHTe3a. DPGHEeKTUBHOCTL (POTOCHHTE3A.
3HaueHue (OTOCHHTE3a Uil >KU3HM Ha 3emie. BiusHue ycnoBuil cpenbl Ha (OTOCHMHTE3 U CHOCOOBI
MOBBIIICHUS €T0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX pacTeHUI. XeMOCHHTE3. XEMOCHHTE3UPYIONINE OaKTePHH.
3HayeHne XeMOCHHTE3a /IS J)KU3HU Ha 3emiie. JHepreTndeckuid oOMeH B KieTke. PaciieniieHne BemecTs,
BBIJICJICHWE W AaKKyMYJIMPOBAaHWE OHHEPrUM B KJIETKE. OTambl HHEPreTHYecKoro oOMeHa. [nmkonms.
Bpoxenne wu ero Buasl. KucmopomHoe OKHCICHHE, WIH KIETOYHOE JAbixaHue. OKHCIHTENBHOE
dhochopumpoBanue. DPHEKTUBHOCTH SIHEPTETUIECKOTO OOMEHa

OK. 02
OK. 04

Tema 3.2.
Buocunres
0eIka

Conepxanue yaeOHOTO MaTepuaia

Peakuun Marpuunoro cuHrte3a. ['eHermueckas wundopmanus u JHK. Peanuzauusa renerndeckoi
nHpopManuu B KieTke. [ eHeTHUecKuii Koa M ero cBocTBa. TpaHckpumnuus — MaTpuuHbid cuHTe3 PHK.
Tpancnsamuss — OunocuHTe3 Oenka. Dtambl TpaHcasanuu. KomupoBanue amMuHOKHUCIOT. Posib pubGocom B
O6uocuHTe3e Oenka

[IpakTuueckoe 3aHsATHE

OK. 01
OK. 02
OK. 04

HpaKTI/I‘IeCKOG 3aasaTue Ne2. Pemenue 3a1a4 Ha OIpCaACICHUC ITOCIICA0OBATCIbHOCTH HYKIICOTUI0B

Tema 3.3.
Bupycbi

Copepxanue yueOHOro Marepuala

Hexnerounsie ¢opmbl xu3Hu — BUpYCh. McTopust oTkpeiTus BupycoB (/. Y. MiBanoBckwmit). OcoOeHHOCTH
CTpPOEHHUSI M XU3HEHHOTo LHWKIa BUpycoB. bakrepmodaru. bonesnu pacteHuid, >KMBOTHBIX M YENOBEKa,
BbI3bIBa€Mble BHUpycamu. Bupyc wummyHomeduimura uenoeka (BUY) — BozOymurens CIIW/a.
[Ipodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00JI€BaHUIMA

OK. 01
OK. 02
OK. 04

Pa3nen 4. PazmHokeHHe M HHIUBHAYAIbHOE Pa3BUTHE OPTaHU3MOB

Tema 4.1.

‘ Cogepxanue yueOHOro Marepuaa

OK. 02




KuzHeHHBbIH KrneTounsrii muki, Wiv KU3HEHHBIA LUK KieTkd. MHTepdaza um mwuros. [Ipormecchl, mpoTekarommue B OK.04
HUKJ KJIeTKH untepdaze. Permmukanus — peakuus matpuuHoro cuHTte3a JIHK. CrtpoeHme xpomocoM. XpOMOCOMHBIN

Habop — xapuoTun. J{MIUIOMAHBIA W TaIUIOMIHBIA XpOMOCOMHBIE HaOOphl. XpomaTuisl. LluTonorumdeckue

OCHOBBI Pa3MHOKEHUS M WHAMBUIYAJIBHOTO pa3BUTUs OpraHusMmoB. JleneHue kieTku — muto3. Craauu

muto3a. Ilpomeccsl, NmpoucxoifmMe Ha pa3HbIX CTAJUSAX MMTO3a. BHOJOTrMYEcKHil CMBICT MHTO3a.

[Iporpammupyemasi rubesb KIETKH — alonTo3.
Tema 4.2. Coneprkanue yueOHOTo MaTepuasa 2 OK. 01
Dopmbl @®opMBl pa3MHOMKEHUSI OPraHu3MOB: Oecronoe U moJioBoe. Buasl Oecrosoro pa3MHOXKEHUS: JeJIeHUE OK. 02
Pa3MHOKEHU HaJBOE€ M IOYKOBAHHWE OJIHO M MHOTOKJIETOYHBIX, CHOpPOOOpa30BaHME, BEreTaTUBHOE pa3MHOKEHHUE. OK. 04
OpPraHu3MoB HckyccTBeHHOE KIIOHMpPOBaHHME OPraHU3MOB, €ro 3HadeHHue i celekuuu. [lonoBoe pa3zMHOKEHHUE, €ero

ommuus oT Oecmosoro. Meiio3. Craaum wmeio3a. IIporieccel, MPOUCXOAAIINE HA CTAaUAX MekHo3a.

[ToBenenne xpomocoM B meno3e. KpoccnHrosep. buosorndeckuil CMbICH M 3Ha4€HHE Meio3a. ['amerorenes

— mporiecc oOpa3oBaHMs MOJIOBBIX KJIETOK Yy JKMBOTHBIX. [loJIOBBIE JK€e3bl: CEMEHHUKU M SUYHHUKH.

OOpa3zoBaHue M pa3BUTUE MOJOBBIX KJIETOK — rameT (CHepMaTo30uj, SHIEKIeTKa) — CIepMaToreHes u

ooreHe3. OcoOEHHOCTH CTPOCHUS SUIIEKIETOK U criepMaTo3oua0B. OmiogoTBopeHue. [laprenorenes
Tema 4.3. Copepxanue yueOHOro Matepuaa 1 OK.01
NuauBuayansno | UanuBuayanbHOoe  pa3BuTHE  (OHTOreHe3). OMOpuMOHanNbHOE  pa3BuUTHE  (dMOpuOTeHe3).  DTarmbl OK.02
e pa3BuTHe SMOpPHOHAILHOTO PAa3BUTUS Y TO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHUE, TacTPYNALUsS, OPraHOTEHE3. OK.04
OpPraHu3MoB [TocTamOpHoHaIbHOE pa3BUTHE. THITBI TOCTAIMOPUOHAIBHOTO PA3BUTHUS: MPIMOE, HEMPSIMOE (JIMYMHOYHOE).

Bnusinue cpenpl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKICHHBIE YPOACTBa. PocT u

pa3zButHe pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHs: IBOMHOE OIUIOJOTBOPEHHUE, CTPOCHUE CEMEHH,

CTaJIMU Pa3BUTHUS

[IpakTueckoe 3anaTue 1

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

Baknunanus kak npoduiaakTuka nHGEKIHOHHBIX 3a001eBaHHii
Pa3nea S. HacienctBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB 10 OK.01
Tema 5.1. Coneprxanue yueOHOTO MaTepuana 2 OK.02
3akonomepHocr | [Ipeamer u 3amaunm reHetukd. Posib 1UTONOrMM W SMOPHONOTMHM B CTAHOBJICHMM T'eHETUKU. Bkian OK.04

N HacCJIeJ0BaAaHUA

pOCCHﬁCKHX u BaPY6e)KHBIX Y4YCHBIX B PA3BUTHC T'CHCTUKH. MeToapl T'€HETUKU (FH6pHI[OHOFquCKHﬁ,




LUTOTCHETUYECKUM, MOJIEKYISIpHO-TeHeTuYecKui). OCHOBHBIE T'€HETHYECKHME NOHATUA. | eHeTuueckas
CUMBOJIMKA, HCIIOJIb3yeMasi B CXEeMaX CKpEHIMBaHH. 3aKOHOMEPHOCTH HACJEIOBaHUS IPU3HAKOB,
ycraHoBieHHbie [. MenaeneM. MoHOTHOpUIHOE CKpelIMBaHue. 3aKOH €IMHO00pa3usi THOPUIOB MEPBOTO
nokoneHus. llpaBuno poMuHHpoBaHUs. 3aKOH pacUISIUICHUS NpH3HAKOB. [MIMoTe3a 4YHCTOTHI TraMer.
[lonHoe u HemonHOEe JTOMHMHUpOBaHME. JuruOpunHoe ckpeluBaHHe. 3aKOH HE3aBHUCHUMOI'O HaclleO0BaHUS
Mpu3HaKoB. [luToreHeTnyeckne OCHOBBI JUTHOPUIIHOTO CKpPEUIMBAaHUS. AHAIM3UPYIOIIEE CKpEIIUBAHUE.
Hcnonb3oBaHne aHAIM3UPYIONIETO CKPELIUBAHUS JUIs ONIPEIeNIEHUsI TEHOTHIIA 0COON

[IpakTrHueckoe 3aHsaTHE

[Ipaktnueckoe 3anstme Ne 5. Pemenue 3agad Ha ONpPENEICHUE BEPOSTHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPHU3HAKOB MpPU MOHO-, JW-, HOJUTHOPHIHOM U AaHAJU3UPYIOUIEM CKpeIIMBaHUH,
COCTaBJIEHUE T€HOTUITNYECKUX CXEM CKpEeLIUBaHUs

Tema 5.2. Coneprkanue yaeOHOTO MaTepuasa OK.01
CuenjieHHoOe CuemuieHHOe HaclieoBaHue mpu3HakoB. PabGora T. Moprana mo CHETUICHHOMY HacjeJIOBaHUIO TEHOB. OK.02
HacJIel0BaHHe Hapymenue cuerniieHusi T€HOB B pe3yJibTaTe€ KPOCCHHIOBEpPA. XPOMOCOMHAsi TEOPUsI HACIEICTBEHHOCTH. OK.04
NPU3HAKOB I'enernueckne kapthl. ['eHeTMKa MoJia. XPOMOCOMHOE OINpeaeieHrue Imoja. AYTOCOMBI M IOJIOBBIE

XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHble OpraHu3Mbl. HacinenoBaHue NPU3HAKOB, CLEIJICHHBIX C

M10JIOM

[IpakTuueckoe 3aHsTHE

[Ipaktuueckoe 3ansaTue Ne 6. Pemienue 3aa4 Ha onpeiesieHue BEpOSATHOCTH BO3ZHUKHOBEHUS

HAaCJEACTBEHHBIX ITPU3HAKOB IIPH CLIETUIEHHOM HACIIEI0BAHUH, COCTABJICHUE T€HOTUIINYECKUX CXEM

CKpELIUBAHUS
Tema 5.3. Copepxanue yueOHOro Marepuala OK.01
3aKOHOMEPHOCT | [I3MeHUMBOCT. BBl M3MEGHUMBOCTH: HCHACICACTBEHHAs M HACICICTBEHHAs. Polb cpensl B OK.02
U U3MEHYHUBOCTH OK.04

HEHACJICJICTBEHHON M3MEHUMBOCTH. XapaKTepI/ICTI/IKa MOI[I/I(I)I/IKEII_[I/IOHHOI‘/'I HU3MCHYMUBOCTH. BapI/IaI_[I/IOHHHﬁ
PAd U BapHallMOHHAA KpHBasi. HopMa p€aKuuu IIpUu3HaKa. KonmuecTBeHHBIE U KaueCTBEHHBIC IIPU3HAKHU U
HUX HOpMa pCaKkIuu. CBoiicTBa MOI[H(I)HK&HHOHHOﬁ U3MCHYNBOCTH. HaCJ'Ie,I[CTBeHHaH, NI TCHOTHUIIMYCCKaA
W3MEHYHMBOCTh. KOMOMHAaTHBHAS M3MEHUMBOCTh. Meiio3 U MOJIOBOM mnmponecc — OCHOBaA KOMOMHATUBHOM
N3MCHYHUBOCTH. MYTaI_II/IOHHaH HN3MCHYHUBOCTD. KJ'IaCCI/I(I)I/IKaI_II/IH MYTaI_II/Iﬁl T'CHHBIC, XPOMOCOMHEIC,
resoMHele. Yacrotra u IMPUYINHBL MYTaHHﬁ. MyTaFeHHBIe (I)aKTOpBI. 3aKOH TOMOJIOTHYECKHUX psAaoB B




HacneacTtBeHHou n3Menunsoctu H. M. BaBuiosa

[IpakTrueckoe 3aHsaTHE

IIpaxkTnueckoe 3ansatue Ne7. Pemenue 3aa4 Ha onpeiesieHne BEPOSATHOCTH BOZHUKHOBEHUS
HACJICACTBCHHBIX IIPU3HAKOB ITPU Pa3JIMYHBIX THUIIAX B321PIMOII€I>1CTBH$I I'€HOB, COCTABJICHUC I'CHOTHUIINYCCKUX
CXEM CKpCIIMBAHUA

Tema 5.4. Conepxanue yueOHOTOo MaTepuana OK.01
I'enernka I'eneruka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TN'€HETHKU YEJIOBEKA: T'€HEaJIOrMYecKui, OK.02
YyeJIOBEKa ONM3HELIOBbIM, IMTOTEHETUYECKHH, OWOXMMHYECKUI, MOJeKylIsipHO-TeHeTuueckuil. CoBpeMeHHoe OK.04
oTpeJieNieHue T'eHOTHUIIA: MOJHOTEHOMHOE CEKBEHHpPOBAaHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M11P-anamm3a. HacnencTtBenHple 3a00JieBaHMS YEIOBEKA: TEHHBIE OOJIE3HHM, OOJIE3HM C HACJIEICTBEHHOU
MIPeIpacooKEHHOCThI0, XpOMOCOMHBIE OoJie3Hn. ComaTHueckue U reHepaTuBHbIe MyTauuu. CTBOJIOBBIE
kieTku. [IpuHIUOBL 340pOBOrO 00pasza >KM3HH, JAUArHOCTUKU, MPOQPHIAKTUKH U JICUEHUS TeHEeTHYECKHUX
Oose3Hel.  MeauKO-TeHETHYeCKOEe  KOHCYIbTHpPOBaHWE. 3HAYCHHE  MEIUIIMHCKOW TEeHETHKH B
MpeIOTBPAILEHUH U JICYEHUU TeHETUUECKUX 3a00JIeBaHUI YeOoBeKa
[IpakTrueckoe 3aHsATHE
[IpakTrueckoe 3anstue Ne 8. CocTaBlieHHE U aHAIU3 POJOCIOBHBIX YETOBEKA.
Pa3gen 6. IBorononHasi 0M0JIOTr U
Tema 6.1. Copepxanue yueOHOro Marepuala OK.01
JIsosrounonHas | [lepseie sBomonnonnsie koHnenmuu (OK.b. Jlamapk, XK.JI. Broddon). IBomonnonnas teopus Y. JlapBuHa. OK.02
TeOpUs CuHTeTnueckass TeOopus SBOJIOLMA U €€ OCHOBHBIE MOJIOXKEHHA. MukposBomtouud. [lonynsuus kak OK.04
U ee MeCTo JJIEMEHTapHasi €IUHUIA DBOJIOLUU. ['©€HEeTMYeCKHEe OCHOBBI JBOJIONHMH. DJIEeMEHTapHbIe (PaKTOPHI
B OMoJIOTHH sBommonHK. EcTecTBeHHBI 0TOOp — HampaBisomuil GpakTop 3BoJOLKMU. BuaoobpazoBanue Kak pe3yibTar
MUKPO3BOJOLUU
Tema 6.2. Cogepxanue yueOHOro Marepuaa OK.01
Muxkpossomrounst | Makpossomonus.  Popmbl 1 ocHOBHBIE HampaBieHuss MakpodsBoironmu (A.H. Cesepuos). [lyru OK.02
JOCTIDKEHUsT buosiornyeckoro nporpecca. Coxpanenue 6uopazHooOpasus Ha 3emie. 'unoressl U Teopun OK.04

BO3HUKHOBeHUS n3HKU Ha 3emite. [losBiaenue INEPBLIX KIIECTOK U UX 3BOJIFOIHA. HpOKapI/IOTLI " 3YKApHUOTHI.
HpOI/ICXO)KI[eHI/IC MHOT'OKJICTOYHBIX OpPraHU3MOB. Bo3HUKHOBEHHE OCHOBHBIX HapCTB 3YKApuoT




Tema 6.3. CopepxaHue yueOHOTO MaTepHralia OK.01
Makpossoironust | MakposBosronust. @opMer sBosTIOINN: PueTryecKas, IMBEpreHTHas, KOHBEPTreHTHAs, TapaluIeIbHasl. OK.02

HeobOpaTumocTs 3BOITIONINAN OK.04

[IpakTrueckoe 3aHsaTHE

[Ipaktuyeckoe 3anstre Ne 9. CpaBHEeHHE BUJOB 1O MOP(HOIOTHIECKOMY KPUTEPHUIO
Pa3nen 7. Bo3HnKkHOBeHMe U pa3BUTHE KU3HU Ha 3emuie
Tema 7.1. Conepxanue yueOHOTo MaTepuaa OK.01
3apoxkaenue JloHayuHbIe TIpEACTaBICHUS O 3apOXKACHUN kKM3HU. HayuHble TMmoTe3sl BOSHUKHOBEHMSI KU3HU Ha 3eMiie: OK.02
U pa3BUTHE abuoreHe3s M MNaHCOEpMHUs. XHUMHUYECKas HBOJIIOLMA. AOHWOTEHHBIN CHHTE3 OpPraHMYECKUX BELIECTB W3 OK.04
KU3HH HEOPraHMYECKUX. OKCIIEPUMEHTAIIbHOE MOATBEP)K/IEHUE XUMHYECKOW »sBoitonuu. HauanbHble ATamnbl

ouonormueckoi sBomonuu. [wunoreza PHK- wmupa. @opmupoBaHue MeMOpaHHBIX CTPYKTYp U

BO3HHMKHOBEHHE MPOTOKIETKU. [lepBbie KiIeTku U uX 3Boonus. PopMUPOBaHHE OCHOBHBIX TPYIII HKUBBIX

opranu3moB. Pa3zBuTue ku3HH Ha 3emie 1o 3pam u nepuoaaM. Karapxein. Apxelickas u [Iporepo3oiickas

apel. Ilameosoiickas 3pa u e€ mepuoabl: KEMOPUHCKHM, OPIOBUKCKUM, CUIYPHHUCKWAN, JICBOHCKHA,

KaMEHHOYTOJIbHBIN, mepMckuil. Me3o30iickas 3pa W €€ Nepuoabl: TPHUACOBBIM, IOPCKUH, MEIOBOM.

Kaiino3zoiickas spa v €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIH.
Tema 7.2. Copepxanue yueOHOro Marepuaa OK.01
Cucrema CucrteMa OpraHM4ecKOro MHpa Kak oOTpakeHue 3BOOUMH. (OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIbI OK.02
OPraHMYecKoro | opraHu3MoB. XapaKTEepUCTHKA KIMMara W TE€O0JOTMYECKHUX IpolueccoB. OCHOBHBIE ATambl 3BOJIIOLUU OK.04
MHpa. pPacTUTENILHOTO M KUBOTHOTO MHpa. ApomMop¢o3bl y pacTeHuil U KMBOTHbIX. [losiBleHue, pacuser u
IIponcxoxnaenne | BBIMUpAaHUE TPYII >KUBBIX OPraHU3MOB. OBOJIIOLMS 4YeJOBEKa. AHTpPOIOJIOTHUA Kak Hayka. Pa3Butue
YeJIOBEKa — IIPECTABICHUM O NMPOUCXOKICHUM YeJIOBEKa. MeToabl u3ydeHMsl aHTponoreHe3a. CXoICcTBa M pasiuuus
aHTPOIOIreHe3 yejoBeka M JKUBOTHBIX. CHcTemMaTHyeckoe IOJIOKEeHHe denoBeka. JIBwkymue cuibl ((pakTopsl)

aHTpornoreHesa. HacnencrBeHHass M3MEHUMBOCTh U €CTECTBEHHBIH 0TOOp. OOLIeCTBEHHBIN 00pa3 KU3HH,

U3TOTOBJIEHUE OPYANUN TPYZAaA, MBIIIEHUE, pEYb
Tema 7.3. Copepxanue yueOHOTO MaTepHuaa OK.01
OcHoBHBIE OcHOBHBIE CTagUM W BETBM DHBOJIOLMM 4YEJIOBEKA: aBCTpajlonuTekH, YenoBek ymensid, Yenosek OK.02
cTaauu npsAMOXO AU, YemoBek HeaHAEpTanbCKuil, YenoBek pa3syMHBIM COBpeMeHHOro tuma. Haxoaku OK.04
IBOJIIOLNH HCKOTIA€MBIX OCTaHKOB, BPeMsl CYIIECTBOBaHMs, 00JIaCTh paclpoCTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3




YeJI0BCKa

KU3HHU, opyaus. YenoBeueckue packl. OCHOBHBIE OOJIBIIME pPAChl: €BpONEOUIHAS (EBpa3uiiCKasi), HETPO-
aBCTpAJIONIHAS (PKBATOpHAIIbHAS), MOHTOJIOUIHAS (a3MaTCKO-aMepHUKaHCKas ). UepThl MpUCTIOCOOIEHHOCTH
MIpE/ICTaBUTENIEH UEIOBEUECKUX pac K yCIOBUSAM CyllecTBOBaHMs. EnuHCTBO yenoBedeckux pac. Kpuruka
pacuzMa

[pakTHYecKoe 3aHsTHE 1

[Ipaktnueckoe 3anarue NelO. IlpucnocoOieHHOCTh 4YenoBEKa K pa3HbIM YCIOBUAM cpenbl. BrusHue

reorpaduueckoit cpeapl Ha MOp(OJIOTHIO U (U3HUOJIOTHIO YETO0BEeKa.
Paszgea 8. Opranusmbl U OKpy:KaIIas cpeaa 4
Tema 8.1. Coneprkanue yueOHOTo MaTepuasa 2 OK.01
IKoJg0rus DOKOJOTHSI Kak Hayka. 3aayd ¢ pa3fenibl dKOJOTrMU. MeTONbl 3KOJOTHYECKUX HCCIIEIOBAHUM. OK.02
KaK HayKa. DKOJIOTHYECKOE MHPOBO33PEHUE COBpEMEHHOro uyenoBeka. Cpeapl 0OWTaHUS OpPraHU3MOB: BOJHAS, OK.04
Cpeabl KU3HH. Ha3eMHO-BO3/YIIIHAs, IOYBEHHAs, BHYTpHOpraHW3MeHHas. Okojiorndyeckue @axtopsl. Kiaccudukanus OK.07
JIKOJOrHYeCKHe | HKOJIOrMUecKUX (PakTOpoB: abMOTHYECKHE, OMOTHYECKHWE M aHTpomoreHHnle. JlelicTBHE 3KOJOTHYEeCKHUX
paxTopbl (akTopoB Ha opraHu3Mbl.AOuMoTHUeckue (aKTOpPbl: CBET, TeMIepaTypa, BIaXHOCTh. DoTonepuoau3M.

[Ipucnocobnenusi opraHu3MoB K JeHCTBUIO aOuoTuueckux (axkropoB. buonoruueckue puTMBL

buotnueckue daxropsl. Buasl 6MOTHYECKUX B3aMMOICUCTBHI: KOHKYPEHIINS, XUITHUYECTBO. [lapasutusm,

MYTyaJli3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHWYECTBO), aMEHCAIU3M, HEUTpalu3M. 3HAUYCHHE

OMOTHUYECKUX B3aMMOJICHCTBHIM [Tl CYILIECTBOBAHUS OPraHU3MOB B MPUPOJAHBIX COOOIIECTBAX
Tema 8.2. Copepxanue yueOHOro Marepuala 1 OK.01
JIKOJOrHYeCKHe | DKOJIOTUYECKHE XapaKTepUCTHUKW mnomysasiuu. OCHOBHBIE IIOKa3aTeNu MOMYJSLUUU: YHCIEHHOCTb, OK.02
XaPAKTePUCTHK | INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NMPUPOCT, MUrpanus. JlMHaMuKa YMCICHHOCTU MOMYNISLUN U €8 OK.04
U NONYyaAlUH perynsuus OK.07

[IpakTueckoe 3anaTue 1

[Ipaktuueckoe 3anarue Ne 11. TToacuér mIOTHOCTH NOMYIALUUNA Pa3HBIX BUAOB PACTEHUH.
Paznen 9. CoobniecTBa M 3KOJIOTHIECKHE CHCTEMbBI 10

OK.01

Tema 9.1. Cozieprkanue yuebOHOTo MaTepuasa 1 OK.02




Coobmecrna Co00111eCTBO OpraHu3MoB — 6uoIeH03. CTPYKTYpBI OMOIIEHO3a: BUIOBAS, IPOCTPAHCTBEHHAS, TPOPUIECKas OK.04
OpraHu3MoB, (mumeBast). Bunpr-nomuHanTel. CBsi3u B OHOIIEHO3€. DKOJIOTHYECKUE CUCTEMBI (3KocucTeMbl). [lonsarue 06 OK.07
IKOCHCTEMBI IKOcUCcTeMe U OuoreoneHo3e. DYHKIIMOHATBHBIC KOMIIOHCHTBI 3KOCHCTEMBI: MPOIYLEHTbI, KOHCYMEHTHI, IK 1.1
penynenTsl. KpyroBopoT BemecTB M MOTOK HEPTHM B JKOcuUcTeMe. Tpodudeckue (IMUILEBHIE) YPOBHH IIK'1.2
skocuctembl. [lumeBbie e u cetd. OCHOBHBIE MOKA3aTelIM AKOCHUCTEMBI: OHoOMacca, MPOIYKIHS.
DKOJIOTUYECKHE TMUPAMUIBL: TIPOIYKIINU, YHUCICHHOCTH, OMoMacchl. CBOHCTBA SKOCHUCTEM: YCTOWYHMBOCTD,
camoperyisinus, pazsurue. Cykieccus
Tema 9.2. Conepxanue yueOHOTo MaTepuaa OK.01
IIpupoaubie . . OK.02
»KOCHCTEMBI [TpupoHBIE SIKOCUCTEMBIL. DKOCUCTEMBI peK U 03€p. IKOCHCTEMa XBOHOTO WM MIMPOKOJIMCTBEHHOTO JIeca. OK .04
AHTpPOIIOTEHHBIE 3KOCHCTEMBI. ATpPO3KOCUCTEMBL. YpOOsKOCHCTEMBbI. buosornueckoe M Xo03SHCTBEHHOE OK.07
3HaYeHHWE arpodKOCHUCTeM W ypOoskocucTeM. bropasHooOpasme kak (akTop YCTOWYHUBOCTH IKOCHCTEM. HK.l |
CoxpaHneHnre OMOJIOTHYECKOTO pa3HooOpasus Ha 3emMIie K 1: )
Tema 9.3. Coepskanne yaebHOro MaTepuasia OK.01
]r;:ooﬁciip:a; VYuenue B. . Bepuanckoro o 6uocdepe. I'panunipl, coctaB u cTpykTypa 6uochepsl. )KruBoe BelecTBo u 8?8421
HKOCHCTEMA ero ¢ynkuuu. OcobeHHocTH Ouocdeprl Kak T00anbHONW 3KOCHUCTEMBL. JMHaMHUeckoe paBHOBECHE U OK.07
Zerun oOpatHast cBsi3b B Ouocdepe. KpyroBopoTsl BemecTB U GMOreOXMMHYECKHE LUKIIbI 3JIEMEHTOB (yriepoja, K 1.1
a3zoTa). 30HaNbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYILIN K 1.2
Tema 9.4. [IpodeccronanbHO OPHEHTUPOBAHHOE COJICPKAHUE OK.01
Bunstue YenoBeuecTBo B Onocdepe 3eMian. AHTPOINOTeHHbIe U3MEHEHUs B buocdepe. [100anbHbIe IKOJIOTUYECKUE OK.02
AHTPOHOTEHHBIX | 16 5embr. CoCylIeCTBOBAHUE TIPHPOIBI M yesnoBedecTBa. COXpaHEHHE OHOPa3sHOOOpasHs KaK OCHOBA OK.04
(paxTopos Ha ycroiunBocTd Onocdeprl. OcHOBa pPAlMOHAILHOTO YIPABJICHUS MPUPOJHBIMU pECypcaMH U HX OK.07
Guocepy ucrnoJsib3oBanue. J{oCTKeHrs OMOIOTUH U OXPaHa MPUPOIbI IIK 1.1
[IpakTueckoe 3anaTue IK 1.2
[IpakTnueckoe 3anarue Nel2. OTxoas! IPOM3BOJCTBA.
Tema 9.5. [IpodeccronanbHO OPHEHTUPOBAHHOE COJEPIKAHUE OK.01
Bausinue 310poBbe U ero cocrapistomue. PakTopbl, MOJOXKUTEIBHO W OTPHULATENBHO BIMSIOIIME HA OPraHU3M OK.02
COLMAJIBLHO- yenoBeka. IIpoOneMa TEXHOTEHHBIX BO3JEHCTBUH Ha 3/J0pOBbE 4YEJIOBEKA (DJIEKTPOMArHuWTHBIE MOJ, OK.04




IKOJIOTHYECKHX | ObITOBass XUMUs, W3OBITOYHBIC NIYMBI, paAMalus W T.IL.). AIanTtaius opraHU3Ma 4ellioBeKa K Qaxropam OK.07
¢akroposB Ha oKkpykarwmeid cpensl. [lpuHIHIBl GopMupoBaHUsS 340pOBbecOeperaroniero moBencHus. DOuzndeckas IK 1.1
310pOBLE AKTUBHOCTb U 37J0POBbE. bHOXMMHUYECKUE aCIIEKTHI PALIMOHAIIBHOTO ITUTAHUS K 1.2
yeJioBeKa JlaGopaTopHble 3aHATHS
JIaGopatopusbie 3ansatus Ne3. Biusaue abnotudeckux (HakTopoB Ha YEJIOBEKa.
Paznen 10. Cesiekuusi Oprann3mMoB, OCHOBBI OHMOTEXHOJIOTHH
Tema 10.1. Conepxanue yueOHOTo MaTepuana OK.01
Cenexnus Cenexuusi Kak Hayka M Ipolecc. 3apoXKIeHHE celeKuuu u gomectukanus. Ydyenue H. 1. BaBunosa o OK.02
KaK HayKa u LIEHTpaX MHOTooOpa3usi U MPOUCXOXKJIEHUS KYIbTYPHBIX pacTeHHil. LIeHTpbl mpOUCX0XKIeHUS TOMAITHUX OK.04
npouecc *’uBOTHBIX. Copt, mopona, mramMMm. COBpEMEHHBIE METOJbI CENEKIMU. MacCOBBIH W WHIAWUBUIYATbHBIN OK.07
OoTOOpBI B CEJEKIMH pacTeHUH M >KMBOTHBIX. OleHKa 3KcTepbepa. BiM3KopoACcTBEHHOE CKpEIlMBAHUE — K 1.1
uHOpuguHr. Ymcras nuHug. CkpelmuBaHue 4YHCTBHIX JWHUK. [erepo3uc, wnm rubpugHas cuia. K 1.2
HeponcrtBennoe ckpemuBanue — ayropununr. Otnanénnas ruOpuansanus U e€ ycrnexu. McKyccTBeHHbII
MyTareHe3 U MoJy4YeHHe MOIUILIONIOB. JJoCTIKEeHNs CeNeKIUN PacTeHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB
Tema 10.2. Copnepxanue yueOHOro Marepuaa OK.01
OcHoBBI buoTtexHonorus kak oTpacib NpOU3BOACTBA. | eHHast MH)KeHepusi. DTanbl co3aanus pekomouHantHoit JTHK OK.02
OMOTEeXHOJIOTMH | U TpaHCTeHHBIX opranu3MoB. Kierounas wmwkeHepus. KieTounsle KyabTypbl. MUKPOKIOHAIBHOE OK.04
pa3MHOKeHHe pacTeHui. KiloHMpoBaHWE BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHHW3MOB. OK.07
DKoJIorHYecKre U dTndeckue npoosieMpl. [ MO — reHeTH4ecku Mo IU(PUITMPOBAaHHBIC OPTraHU3MbI K 1.1, IIK 1.2
Tema 10.3. [IpodeccronanbHO OPHEHTUPOBAHHOE COJICPKAHUE OK.01
Bbuorexnosiorun | OCHOBHBIC HaIlpaBJICHUS COBPEMEHHOW OHMOTEXHOJIOTHH B MPO(ECCHOHAIBLHON AEATEIBHOCTH 4YeJIOBEKa. OK.02
B 'KM3HH U Metonet 6uotexHonorud. OOBEKTH OMOTEXHOJIOTUU. DTHKA OHOTEXHOJIOTMYECKUX M TCHETHYECKUX OK.04
npogeccun sKcriepuMeHToB. [IpaBuiia moucka u aHanuza OGMOIKOJIOTUYECKON MHPOPMAIIN U3 PAIUYHBIX UCTOYHHUKOB OK.07
(Hay4Has U yueOHO-Hay4yHas JIUTEepaTypa, CpeCTBa MacCOBOM HH(OpMaINH, ceTh MIHTepHET u apyrue) K 1.1, IIK 1.2

HpaKTI/I‘IeCKOG 3aHATUC

[Ipaktuyeckoe 3anstue Ne 13-14. Keiicel Ha aHanmu3 MHPOPMALMU O HAYYHBIX JOCTHXKEHUSAX B OOJIACTH
TeHETUYECKUX TEXHOJIOTHM, KIETOYHOM WH)KEHepUHu, IMHUIIEeBbIX OuoTexHoNoruid. 3ammuTa Keiica:
IIPEICTaBICHUE PE3YIBTATOB PELICHUS KEWCOB

Pa3pen 11. Pemnenue keiicoB B 00,1aCTH OMOTEXHOJIOT A




Tema 11.1. [IpodeccroHanbHO OPHEHTUPOBAHHOE COICPKAHUEC 1 OK.01
buorexnosorun | Pazputve NpOMBIIIJIEHHOM OHOTEXHOJOIMM M €€ MPUMEHEHHE B JKU3HM YEJIOBEKA, MOUCK U aHalu3 OK.02
B nHpOpMAIMK U3 PA3IMYHBIX MCTOYHHKOB (HaydHas M y4eOHO-Hay4Has JIMTEpaTypa, CPEeICTBa MacCOBOM OK.04
NPOMBINLIEHHOC | nHpOpMaIuy, ceTh IHTepHET U Apyrue) OK.07
™ [IpakTuueckue 3aHsATHS 5 IK 1.1
[Mpaktuyeckue 3anstus Ne 15 Keiicel Ha aHanmm3 wuHQOPMAIMK O PaA3BUTHH  [POMBINLIEHHOM IK 1.2
OMOTEXHOJIOTHil.
Ne 16 3amura keiica: mpencTaBlIeHUE PE3YIbTaTOB PEIIEHNUS KEMCOB (BBICTYIUICHUE C MTPE3CHTAIINEH )
IIpomexyTouHast arrecranus B ¢gopMme 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.
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