HOKYMeHT NoAn1caH NpocToi 31eKTPOHHON NOANUCHIO
Wrdopmaums o Bragenbue:

®WO: MHatok Cepreit UBaHoBMY

[omkHocTb: MepBbi npopekTop

[ata nognucanus: 17.09.2025 10:00:50

YHUKANbHBIA NPOTPAMMHbIiA KITHOY:

SacloaSresh7 LAngg08 17051 320aba79326644 MAHACTEPCTBO CEJILCKOT'O XO3AHCTBA

POCCUMCKOM ®EIEPALIMN
OUJIUAJ «CIIABSIHOCEPBCKHMI TEXHUKYM>»
®EJIEPAJIBHOI'O I'OCYJAPCTBEHHOI'O BIOJPKETHOI'O
OBPA30OBATEJIbHOI'O YUPEXIEHUA BBICIIIETO OBPA3OBAHIS
JTYTAHCKWIM TOCY IAPCTBEHHBIN ATPAPHBIM YHUBEPCUTET
MMEHU K.E.BOPOILIMJIOBA»

- (YTBEPXIAIO»
* . JlupeKTop TeXHUKyMa

. __%_‘g_/_r:.A.MLICHK

19 wions 2025 T.

PABOYAS ITIPOT'PAMMA
YUYEBHOM JUCHUILJIUHBI
«BHNOJIOI' A S»

Crneuuansaocts 21.02.20 — [IpukinagHas reonesust

nrr.CrnassiHOCepOek, 2025T.



Pabouas mporpamma ydeOHOW AMCHMILIMHBI pa3paboTaHa Ha ocHOBe DenepasbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAapTa CpeIHero MnpodeccHOHAIBHOTO
oOpazoBanusa (OI'OC CIIO) npumepHOl mporpaMmsl  001IE00pa30BATENBHON
auctUIInHbL «buonorus» ans mpodecCHoHaIbHBIX 00pa30BaTEIbHBIX OpPraHu3aluil
(OnobOpeno Ha 3acemanun Ilegarormueckoro cosera @OI'BOY IO HPIIO
npotokosioM Ne6/2025 ot «18» anpens 2025 rona)

Opranuzanusa-paspadotuuk: ¢punuan «CrnaBsHocepOCKUd TeXHUKyM» DenepaabHOro
rOCyJapCTBEHHOTO  OIOJUKETHOIO  00pa3oBaTEIbHOTO  YUPEXKAEHUS  BBICIIETO
o0pa3oBaHus «JIyrancknii rOCyJapCTBEHHBIN arpapHbIi YHUBEPCUTET
uM.K.E.Bopomunosa»

Pa3paboTuuk: npenoaaBaTesb BbICHIEH KaTErOPUU €CTECTBEHHO-HAYYHBIX NUCIMIUIUH
JlementbeBa OkcaHa AnleKCaHIPOBHA

PaccmoTpena Ha 3aceaHuM ITUKJIOBOW KOMHUCCHUM TYMAaHUTAPHBIX, OOIIECCTBEHHBIX U
€CTEeCTBEHHO-HAYYHBIX JTUCITUTUINH
ITpoTokos Ne 12 ot 19 urons 2025r.
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1.1 Ob1acTh NpUMeEHEHUs1 TPOrPaMMbI

PaGouass mnporpamma ydeOHOro
00s3aTeNbHOM 4acThi0 001€00pa30BaTENbHOIO LHMKJIA O00pa30BaTEIbHOM MNpPOrpaMMbl B
cootBeTcTBUM ¢ OI'OC CIIO no cnennansroctr 21.02.20 «IIpuknagHas reone3ns».

1.2 Mecro mpeamera B CTPYKType HNpPOrpamMMbl INMOATOTOBKH CHELHAJMCTOB

1. HOACHUTEJIBHASA 3AIIMCKA

CpeaHEro 3scHa

VYuebnniii npenmer OJ1b.13 «buonorus» Bxoaut B pazaen «O61ieoOpa3oBaTeIbHbIE
peaMETh» 00111e00pa30BaTeILHOTO Y4eOHOTO IHKIIA.

npeaMera

«bnoyoruga»

1.3 O0bem yuyeOHOH TUCHHUIJIMHBI U BUIbI Y4eOHOH padoThI

Bup yyeOHoM padoThI

O0neM yacoB

O06bem 00pa3oBaTeIbHOM POrPaMMBbl Y4eOHOI 0
npeaMera

72

B TOM YHUCIJIC:

- TeopeTHYecKoe oOyueHue 42
- TPaKTHYCCKUE 3aHITHS 24
- caMocTosiTeNpHas paboTa 6

KOHCYJIbTallUN

344CT

IIpomexyTouHasi arrecTanus — audepeHITupOBaHHbII

2. INTAHUPYEMBIE PE3YJIBTATHI

ABJIACTCA




2.1.].[6.]1]/[ U IVIAHUPYEMBIC PE3yJbTaTbl 0OCBOCHUA NUCHHUIIIMHBI:

Heab fUCHMIVIMHBI:

Conepxkanue mporpaMmbl  0011€00pa3oBaTeIbHOM  AUCHUIUIUHBL  «buomorus»
HaIpaBJICHO Ha JIOCTMIXKEHHE PE3YJIbTAaTOB €€ M3YYCHHUS B COOTBETCTBUU C TPEeOOBAHUSMHU
dI'OC COO c yuerom npodeccuonanpHol HampasieHHoctu OI'OC CIIO. [ens uzyuenus
nucuuIuiiebl «buonorus» Ha 6a30BOM ypOBHE — OBJIaJicHUE OOYyYalOIUMHCS 3HAHUSIMHU O
CTPYKTYpHO-(DYHKIITMOHAJLHOM  OpraHu3alldd  KUBBIX CHCTEM pPa3HOr0 paHra W
npuoOpeTeHne YMEHHUI HCIOJIb30BaTh 3TH 3HAHMS JJISI TPAMOTHBIX JEUCTBUN B OTHOIIECHUU
00BEKTOB KMBOU MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTikeHue 1enu  U3yudeHus AUCHUIUIMHBL  «buomorus» Ha  06a30BOM  ypOBHE
obOecrieurBaeTCs pelIeHUEeM CJICIYIONINX 3a/1a4:

o OCBOCHHE OOYYAIOIMMUCS CHUCTEMbl 3HAHWUW O OHMOJIOTMYECKUX TEOPHUSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBUiIaX, CIYXKalUuX OCHOBOU MJis (hOPMUPOBAHUS
peACTaBICHUN 0 €CTECTBEHHO-HAYyYHOU KapTHUHE Mupa,
0 METoJaxX HAay4YHOTO MO3HAHUs, CTPOECHUH, MHOTOOOpA3HH U OCOOEHHOCTSIX KUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHU3alvu, BBIIAIOIIUXCSA OTKPBITUSIX U COBPEMEHHBIX UCCIEIOBAHUIX B
OHOJIOTHH;

o dbopmupoBaHue y  oOydarommxcs MI03HABATEJIbHBIX, MHTEJUIEKTYaJIbHbBIX
M TBOPYECKUX CIOCOOHOCTEW B Tpollecce aHaiu3a JaHHBIX O TMYTAX Pa3BUTHUSA
B OMOJIOTMM HAaYYHBIX B3TJSJ0B, UACH M MOAXOJ0B K M3YYECHUIO KMBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHHu3allly;

o CTaHOBIIEHHE Yy OOydYarommxcs oOmied KyIbTypbl, (HYHKIIMOHAJIHLHOW TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATH M OLICHUBATH SIBJICHUSI OKPYKAIOLIEr0 MUPA dKUBOU MPUPOIBI
Ha OCHOBAaHMH 3HAHUU U OMbITA, TOJTYYEHHBIX IPU U3YYEHUU OUOJIOTUY;

o dbopMupoBaHue y 00yJaronuxcsi yMEHUH WIUTFOCTPUPOBATH 3HAUCHHE OMOIOTUYECKUX
3HAHUN B MPAKTUYECKON AESATEIbHOCTH UYEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTH;

L4 BOCIIUTAHHUC Y6C)KI[éHHOCTI/I B BO3MOXHOCTH MO3HAHMS YSJIOBEKOM KHBO



MPUPOJIbI, HEOOXOUMOCTU OEPEKHOr0 OTHOIICHUS K HEW, COOJIOJECHUS STUYECKUX HOPM
IIPU NPOBEACHUU OMOJIOTUYECKUX UCCIET0BAHMIA;

o OCO3HAHME LIEHHOCTHM OWOJIOTMYECKMX  3HAHUM I8 TOBBILEHUS  YpPOBHSA
HKOJIOTHYECKOUN KYJIbTYpBI, 1J1s1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

° NpUMEHEHUE TNPUOOPETEHHBIX 3HAHUM M YMEHUH B TOBCEAHEBHOM KU3HU
JUISl OLIEHKH TOCIEACTBUI CBOEH MNESITENIbHOCTH MO OTHOIICHHIO K OKpYXKalollel cpene,

COOCTBEHHOMY 37]0pOBbI0, 000OCHOBAaHUE U COOJIIO/IEHHE Mep TPODUIAKTUKY 3a00JI€BaHUM.

Ilnanupyembie pe3yJbTaTbl OCBOEHHS 001Ie00Pa30BaTeJbHON JTUCUMILIMHBI B
coorBeTcTBUM ¢ PI'OC CIIO m Ha ocHoBe PT'OC COO
O6mume kowmmerenimu (mamee — OK) ®I'OC CIIO B COOTHECEHHH C JIMYHOCTHBIMH,

MCTAIMPCAMCTHBIMHU W IIPCAMCTHBIMU PE3YyJIbTaTaMU 06y‘I€HI/ISI 0a30BOTO YPOBHA (Jlanee —

[TP6) ®I'OC COO mnpexacraiaeHbl B TaOIHIIC:



Koa n Inanupyemsble pe3yJibTAThl 0CBOCHHUS TUCHHMIINHBI

HanMeHOBaHHe

q’OPM“pyeM”UX O6mue JluCuMIIMHAPHbIE

KOMIIeTeH Ui
OK 01. BeiOupars | JInuHOCTHBIE pe3yapTaThl JOJDKHBI oTpaxare B dactu: | [IP6 1. ChopmupoBaHHOCTH 3HaHMI O MECTE€ U POJIM OMOJIOTUU
CIOCOOBI  pemIeHus | TPYIOBOTO BOCTIUTAHHUS: B CHCTEME HAy4YHOTO 3HaHUS; (QYHKIMOHAIHHOH TPaAMOTHOCTH
3a1a4 - TOTOBHOCTh K TPYAY, OCO3HaHHME IEHHOCTH MAacTEpCTBa, | YEIOBEKa ISl PEHICHUS )KU3HEHHBIX TPOOIIeM.
npodeccuoHaIbHON | TPYHOJIO0HE; [1P6 2. ChopMUpOBAaHHOCTH YMEHHS DPACKPBIBATH COJIEPIKAHHE
JEATEbHOCTH - TOTOBHOCTh K aKTHBHOHM JEATEIEHOCTH TEXHOJOTMYECKOW | OCHOBONOJATalOMMX OWOJIOTHYECKUX TEPMHUHOB W  TOHSTHH:
MPUMEHUTEITEHO " COITHAITbHON HaIpPaBJICHHOCTH, CHOCOOHOCTH | J)KM3Hb, KJIE€TKa, TKaHb, OpraH, OPraHu3M, BHI, IOMYISIN,
K Pa3IMYHbIM | HHULUHUPOBATH, IJIAHUPOBATh U CAMOCTOSATEILHO BBIMOIHSTH | SKOCHUCTEMa, OMO1IeH03, Onocdepa; Mmetabonn3M (0OMEH BELIECTB
KOHTEKCTaM TaKyIo JIeSITeIHbHOCTH; UM TIpeBpalleHWe DSHEPruH), TOMeocTa3  (CaMOperyssnus),

- HHTEpeC K pa3IuuHbIM cdepaMm npodecCuoHaATBHOU
JIEATEITLHOCTH.

MerTanpeaMeTHbIE pe3yIbTaThl JODKHBI OTPAXKaTh:
OBnajieHre YHUBEPCATbHBIMU YY€OHBIMH TO3HABATCIIBHBIMHU
NEUCTBUSIMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOATENIBHO (DOPMYJIMPOBaTh W AKTYaIIM3UPOBATH
po0JIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIA NMPH3HAK WJIM OCHOBAHHS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- ONIPENICIIATh LN ICATEIIbHOCTH, 3a/1aBaTh MapaMeTPhbl

1 KPUTEPUHU UX JOCTHIKCHHS,

- BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPECUHS

B pacCMaTPUBACMBIX SIBJICHHSIX;

- BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OILICHHUBAThH
COOTBETCTBUE PE3yJAbTaTOB IIENISIM, OIICHMBATh PUCKU
MMOCJIEACTBUI NEITENLHOCTH;

0) 60a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMU Y4EOHO-UCCIICIOBATEIBCKON

OmocuHTe3 OenKa, CTPYKTypHas OpPraHMU3aIUsl JKUBBIX CHCTEM,
JIMCKPETHOCTD, CaMOPETyJISINS, CaMOBOCITPOU3BEACHUE
(penipoayKIus), HAaCJIEJCTBEHHOCTD, W3MEHYHMBOCT,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBASI OPraHU3AIIHSI.

ITP6 3. CdopMHpOBAaHHOCT, yYMEHHS PACKPBIBATh COJACPKAHUE

OCHOBOTIOJIATAIONIUX  OMOJIOTHYECKUX TEOPUH W  THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTallUOHHOM, 3BOJIIOIMOHHOM,
MIPOMCXOKICHHS )KM3HU U YeJIOBEKa.

I1P6 4, CdopMHupOBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIATAIOIINE OMOJOTUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH
(I Mengensa, T. Moprana, H.M. BaBwioBa, 3. I'ekkens,
®. Mrwomnepa, K. bapa), rpaHuiibl uX TPUMEHUMOCTH K JKUBBIM
CHCTEMaM.

ITP6 5. IlpuoOpereHne ombITa MPUMEHEHHUS OCHOBHBIX METOJOB
HAyYHOTO MO3HaHUs, UCTIOIb3yEeMbIX B OMOJIOTHUN: HAOIIOACHHUS

Y ONMCAHMS KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHU3alun
U TPOBEACHHUS OHOJOTHYECKOTO OKCIEPUMEHTa, BBIIBUKEHUS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HCCIEIyeMbIMHU
BEIIMYNHAMH, O0OBSICHEHUS MOJTYYEHHBIX pe3yNbTaTOB




U IPOEKTHOW  JeATEIbHOCTH,
po0em;

- BBIABJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U

U aKTyaJu3UpOoBaTh 3a/1a4y, BbIIBUTaTh THIOTE3Y

€€ pElIeHMs, HaXOOUThb apryMEHTbl IJs JI0Ka3aTeIbCTBa
CBOMX YTBEpPXICHHUW, 3aJaBaTh IapaMeTpbl M KpUTEpUU
pelIeHus;

- aHaJIM3UPOBATh IOJIyYEHHbIE B XOJE pELICHUs 3aJauu
pe3ynbTaThl, KPUTUYECKH OLIEHUBAThb MX JOCTOBEPHOCTD,
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;
pa3pabaTeIBaTh IUIaH PELIEHHs] TPOOIEMBI C YIETOM aHAIU3a
HMMEIOIUXCS MaTepUalIbHBIX U HEMAaTepHaJIbHBIX PECYPCOB;
-- YMETb [IEPEHOCUTH 3HAHUS B TIO3HABATENbHYIO

U IPAKTHYECKYI0 001aCTH KUZHEACSITEIbHOCTH;

- YMETb HUHTErpUPOBATH 3HAHUS M3 Pa3HBIX IPEIMETHBIX
oOmacrei;

- BBIIBUTAaTh HOBBIE HJIEW, IpeIaraTb OPHUTMHAJIbHBIE
MIOAXO/IbI U PEIICHUS

HaBbIKAMM  pa3peuicHus

U (QopMynHpOBaHHS BBIBOJAOB C HCIHOJH30BAHUEM HAyYHBIX
IIOHATUI, TEOPUN U 3aKOHOB.

[TP6 6. CdhopMHUPOBAaHHOCTH yYMEHHUS BBIJCIATH CYIIECTBEHHBIC
OpPU3HAKW  BHUPYCOB, KJIETOK  MPOKApUOT U  DYKAPHUOT;
OJIHOKJIETOYHBIX U  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEOIICHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEUIECTB M IIPEBpALICHUS HSHEPruU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO U DHEPreTHUYecKOoro oOMeHa, XEeMOCHHTE3a,
MUTO3a, MeH03a, OIUIOJAOTBOPEHHUS, Pa3BUTHS M Pa3MHOKEHUS,
MHAUBUAYaAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 60pbObI 3a

CYLIECTBOBaHUE, €CTECTBEHHOIO O0TOOpa, BHA000pa3oBaHUS,
NPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpelie OOWTaHWs, BIIMSHUS
KOMIIOHCHTOB OKOCHUCTEM, AHTPOITIOTCHHBIX N3MEHEHHH

B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MpeBpallleHre S3HepTun B buocdepe.

[1P6 7. CdopMupOBaHHOCTh YMEHMSI MPUMEHATH MOJIy4YECHHbIE
3HAaHUA U1 OOBSICHEHHUSI OMOJIOTHYECKUX MPOIECCOB U SIBICHUH,
JUTS IPUHATHUS PAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU

C Ienblo oOecmedyeHHs OE€30MaCHOCTH CBOETO 3J0POBBS H
3I0POBBSI OKPYKAIOUTUX JIFOJICH, COOIIOICHUs 370pOBOTO oOpa3a
AW3HU, HOPM I'PaMOTHOTO TIOBEJEHHUS B OKPYXKAIOIIEH MPUPOTHON
cpelie; TOHUMaHUE HEOOXOIUMOCTH UCIOJIb30BAHUS JOCTHKEHUIN
COBPEMEHHOI OHOJOTrMM M OMOTEXHOJOTHH JUIsl pallOHAIBHOTO
MIPUPOIOTIOIHL30BAHUS.

I[IP6 8. CdopmupoBaHHOCTh YMEHHUS peniaTh OHOJOTUYECKHE
3aJ]a4i, COCTABIISATh TEHOTUITHYECKHUE CXEMbI CKPEIIMBAHUS

JUIS pa3HBIX THUIOB HAcleJAOBaHUS TMPU3HAKOB Yy OPraHU3MOB,
COCTaBIIATh CXEMBI NIEPEHOCA BEIIECTB U YHEPTUU B IKOCHCTEMAX
(enu mUTaHus, TUIICBBIC CETH).

I[1P6 9. CdopmupoBaHHOCT, YMEHUN KPUTHUYECKH OICHUBATH
uH(pOpMaIIMI0  OUOJIOTHYECKOTO  COJACPKAHMS, BKIIOYAIOIIYIO
TICEBJOHAYYHBIE 3HAHUS M3 Pa3UYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBoil  MHGOpPMAIUK, HAYYHO-TIOMYJSPHBIE MaTepuabl);
WHTEPIPETUPOBATH ITHYECKHE ACTIeKTHI COBPEMEHHBIX




HCCIEOBaHUIl B  OHMOJIOTMH, MEIMIMHE, OHOTEXHOJIOTHU;
paccMaTpuBaTh JI0OAJIbHBIC IKOJIOTHYECKHE poOIeMbl
COBPEMEHHOCTH, (OpPMHpOBATH IO OTHOIICHHUIO K HHUM

COOCTBEHHYIO MO3UIIUIO.

[TP6 10. CdopmMupoBaHHOCTH YMECHHI CO3/1aBaTh COOCTBCHHBIC
NUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OMOJIOTHYECKOM
uHpOpMAlMM M3  HECKOJBKMX  HCTOYHHUKOB,  TI'PAaMOTHO
MCII0JIb30BaTh NOHSTUHHBIN anmnapat OMOJ0THI

OKO02.
Hcnone3oBarts
COBPEMEHHBIE
CpelacTBa  TIOMCKa,
aHaym3a

U HUHTEepHpeTaluu
uHpopmanuu

u uHGOPMaIMOHHbIE
TEXHOJIOTUU Ui
BBIMIOJIHEHUS 33734
npodeccHoHaTbHOM
JeATeNbHOCTH

JIngHocCTHEBIE PE3YIbTATBl JOJI’KHBI
HECHHOCTHW HAYYHOTO IMMO3HAHUA:
-C)OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUsI HAyKH U OOIIECCTBEHHOMN
TIPAKTHKH, OCHOBaHHOTO HA  JWajore  KYyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B INOJIUKYJIBTYPHOM MHPE.

MeranpeaMeTHble pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnazneHue yHUBEPCAIbHBIMU Y4€OHBIMU MTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHdopmarmen:
- BIQAETh  HAaBBIKAMHU
U3  UCTOYHUKOB  pa3HbIX  TUIIOB,  CaMOCTOSATEIbHO
OCYILIECTBIISITh TIOUCK, aHams, CHUCTEMAaTU3aIIHI0
Y UHTEpHpeTanuio MHGOpMaluu pa3IuyHbIX BUIOB U (OpM
MIpe/ICTaBJICHHUS;

- OLEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh HH(OPMAIINH,
€€ COOTBETCTBHE MPABOBBIM U MOPAJILHO-ITUYECKUM HOpMam

OTpaxaTb B YacCTH:

noJiydyeHus:  uHbOpManuu

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH

B CHCTEME HAYYHOTO 3HAaHHS, (DYHKIMOHAIBHOH T'PaMOTHOCTH
YeJI0BeKa [Tl PEIICHHUS KU3HEHHBIX TPOOJIeM.

[1P6 7. CdopMupOBaHHOCTh YMEHMSI MPUMEHATH MOJIy4YECHHbIE
3HAHUS I OOBSICHCHHSI OMOJIOTHYECKHX TIPOIECCOB U SIBJICHHUM,
JUTSL TIPUHSATHUS MIPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HU

Cc uenblo obecriedyeHHs OE30MACHOCTH CBOETO 370POBbSl U
3I0POBBSI OKPYXKAIONIUX JIFOJIeH, COOIOIEHUs 37J0pOBOTO obOpaza
AW3HU, HOPM I'PaMOTHOTO TIOBEJEHHUS B OKPYXKAIOIIEH MPUPOTHON
cpelie; TOHMMaHUe HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHKEHUIN
COBPEMEHHOI OHOJOTMM M OMOTEXHOJOTHH JUIsl pallOHAIBHOTO
MPUPOIOTIOIH30BAHUS.

ITP6 10. ChopMupOBaHHOCTH, YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOIMYECKOM
uHOpPMAllMK U3  HECKOJbKMX  HCTOYHUKOB,  I'PaMOTHO
UCIIO0JIb30BATh MOHSITUNHBIN anmapat OMOJI0Tuu

OK 04. 3ddexruBHO
B3aMMO/ICHCTBOBATh
1 paboTarth

B KOJIJICKTHBE

Y KOMaH/Ie

JInuHOCTHBIC pe3yibTaTbl OOJUKHBI OTpaAXaTb B YaCTH:

LEHHOCTM HAy4YHOrO0 TIO3HAHUA: OCO3HAHHE LIEHHOCTH
Hay4dHOW  JAEATEIBHOCTH, TOTOBHOCTb  OCYIIECTBIATH
MIPOEKTHYIO Hu HCCIIE0BATENbCKYIO JIesITEILHOCTh
VHMBUyAJIbHO U B IPYIIIIE.

MeranpeaMeTHbIE PE3YIBTATHI JOJKHBI OTPAXKaTh:
OsBmagenne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUSIMHU:

I1P6 5. IlpuoOpereHune omnbiTa MPUMEHEHUS OCHOBHBIX METOJOB
HAy4YHOT'O MO3HAHMs, UCHOJIb3YeMbIX B OMOJIOTMU: HAOIIOAEHUS U
OIMCAaHHUs XKHUBBIX CUCTEM, ITPOLECCOB U SIBJICHUI; OPraHU3aluu U
IpOBEAECHUST  OMOJIOTMYECKOr0  SKCIEPUMEHTAa,  BbIJBWKEHHUS
TUIIOTE3, BBIABICHUA 3aBUCUMOCTH MEXAY MCCIEIyEeMBbIMU
BEJIMYMHAMH, 0OBSICHEHHS IOJYYEHHBIX Pe3yIbTaTOB

U (QopMyIMpOBaHMUS BBIBOJOB C HCIHOJb30BAHUEM HAyYHBIX
MIOHATUM, TECOPUN U 3aKOHOB




0) coBMeCTHas ACATCIBHOCTD:
- MIOHUMATh M UCIIOJIb30BATh IPEUMYIIIECTBA KOMaH/IHON
Y UHJIMBUIYAJIbBHOU pabOTHI;

- IIpUHHUMATDh meian COBMECTHOU JACATCIIbHOCTH,
OpPraHru30BBIBATh 1 KOOPAWMHHUPOBATH Ilef/'ICTBI/ISI

o €€ JOCTIKCHHUIO: COCTaBIATh INIAH  JICHCTBHIM,
pacnpenensatb poOJaM C YYETOM MHEHUW YYaCTHUKOB

00CYXXJaTh pe3ylIbTaThl COBMECTHOM paboThI

OKO7.
ConelicTBOBATH
COXPaHEHUIO
OKpyKaromen

CpeIbl,
pecypcocoepexeHn
10, MPUMCHSITh
3HAHUS

00 W3MEHEHUU
KJIUMaTa, MPUHIIMUIIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JIEUCTBOBATE

B Ype3BhIYATHBIX
CUTYaIUIX

JIuyHOCTHBIE pe3yibTaThl JOJDKHBI OTPaXXaTb B YaCTHU:
9KOJIOTUYECKOTO  BOCMUTAaHMS: -  C(HOPMUPOBAHHOCTH
9KOJIOTUYECKOU KYJIbTYphI, MOHUMAHNE BJIMSHUS COIMAIHHO-
SKOHOMUYECKHUX TPOIIECCOB HAa COCTOSTHUE TIPUPOTHOU

U COIMAIBHOM Cpejbl, OCO3HAHWE TJ0OATBHOTO XapakTepa
9KOJIOTMYECKUX MPooIIeM;

- IUIAHMPOBAaHWE W  OCYIIECTBJICHUE  JEWCTBUH B
OKpY)Kalolllel cpelie Ha OCHOBE 3HAHUSA IIEJIEH YyCTOMYMBOTO
Pa3BUTHS YEIIOBEUECTBA;

- QaKTHUBHOE HENpUATHE JCUCTBUM,
OKpY»Kalollleu cpene;

- YMEHHUE MIPOTHO3UPOBATH HeOIaronpusITHbIE
9KOJIOTMYECKHE MOCIEACTBUSA MPEAIPUHUMAEMBIX JIEHCTBHIM,
PeAOTBPALLATh UX;

- paclIUpeHue OIbITa
HaIlpaBJICHHOCTH.
MeranpeaMeTHbIe pe3yiabTaThl TOJKHBI OTPAXKaTh:
Osnanenue YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU
NIEUCTBUSIMU:

0) coBMeCTHas ACSATCIBHOCTD:

- MOHUMMATh M HCIIOJIb30BaTh IPEUMYILECTBA KOMaHIAHOU
Y UHAUBHIYaJIbHOU paboTHI,

MPUHOCSIIUX BpPE.

JACATCIIBHOCTH 9KOJIOTHYECKOH

I1P6 5. TlpuoOpereHue omnbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TO3HAHUS, UCTIOIh3yEeMbIX B OMOJIOTHN: HAOIIOACHHUS

Y OIMCAHUS KUBBIX CHCTEM, IPOIIECCOB U SBJICHHUIA, OpraHU3aI[IN
U TIPOBEACHHUS OHOJOTHYCCKOTO OKCIECPHUMEHTA, BBIIBUKCHUS
TUTIOTE3, BBIABICHUS 3aBHCHUMOCTH MEXAY HCCIICITyeMBIMU
BEJTMYMHAMH, OOBSICHCHHS ITOJTYYEHHBIX PE3yIhbTaTOB

U (GOPMYJIHPOBAHUS BBIBOJIOB C HCIIOJB30BAHHEM HAyIHBIX
MOHATUI, TEOPUI U 3aKOHOB.

I[1P6 6. CdhopMUpOBAaHHOCTH YMEHHUS BBIACIATH CYIIECTBCHHBIC
NpU3HAKW  BHUPYCOB, KJIETOK MPOKApHUOT U  IYKAPHOT;
OJIHOKJICTOYHBIX M  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B M YKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEUIECTB M NIPEBpAlICHHUs HSHEPruu B KIETKe, (OTOCUHTE3A,
IUIACTUYECKOTO U DHEPreTHMYecKoro oOMeHa, XEeMOCHHTE3a,
MUTO3a, MeH03a, OIUIOAOTBOPEHHUS, DPA3BUTHS M Pa3MHOXKEHUS,
WHIUBHIyAJIbHOTO Pa3BUTHS OpraHu3ma (OHTOTeHe3a), 60pbhObI

3a CyILECTBOBAaHUE, ECTECTBEHHOTO OTOOpa, BUA00Opa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpelleé OOUTAaHMsS, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AHTPOTIOT€HHBIX M3MEHEHUN
B DKOCUCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpallleHUE SHepTruu B buocdepe.

[1P6 7. CdopMupoBaHHOCTh YMEHHSI MPUMEHATH IMOJy4YCHHbBIC

- TNpUHHMATh  LEJIW  COBMECTHOM  JeSTelIbHOCTH, | 3HAHMS Ui OOBSCHEHUs OMOJIOTMYECKUX HPOIECCOB U SIBICHUM,
OpraHu30BBIBATh " KOOPJIMHUPOBATh JNEUCTBUSA | A NPUHATHS NPAKTUYECKUX PELIEHUN B IOBCEIHEBHOM JKHU3HU
0 ee JOCTIXKEHHIO: COCTaBJATh IUIaH JIGHCTBHI, | ¢ 1enblo oOecrieyeHHs OE€30MACHOCTH CBOErO 3JI0POBbS U
pacrpeliesiiTh  poOJM € Y4YeTOM MHEHHH YYacTHHMKOB | 3JIOPOBbsI OKPYXKAIOIIMX JIOAEH, cOOII0AeHUs 310poBOro o0pasa
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00CyX/1aTh pe3yabTaTbl COBMECTHOM pabOTHI

’)KM3HH, HOPM I'PaMOTHOIO MTOBEJICHHS B OKPYKAIOLIEH TPUPOIHOM
cpeze; MOHMMaHUE HEOOXOAMMOCTH MCHOJIB30BAHUS JIOCTHKCHUN
COBPEMEHHOU OWOJIOTHM M OMOTEXHOJOTHUH JUIS PAIlHOHAILHOTO
IPUPO/IONO0JIL30BAHUS
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3. TEMATUYECKHAI IIJIAH 1 COIEPXKAHUE OBIIEOBPA3OBATEJbHOM TUCITATLIMHBI

HanMenoBamHme Conepmaﬂlne y4eOHOro MmarepuaJa (0CHOBHOE U npocbeccnona.nbﬂou Obnem ®opmupyemble
OPHEHTHPOBAHHOE) , JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYJ/Ib KOMIIeTeHII UM
pa3iesioB U TeM 4acos
(IpH HAJIMYHUH)
1 2 3 4
OcHoBHoOe coep:kaHue
Pa3nes 1. buojiorus kak Hayka. 7KuBble cHCTeMbl M HX OPraHHM3AIUs 2
Tema 1.1. Conepxkanne yaeOHOro MaTepuasia 2
buonorus buonorus — Hayka o xuBoii npupojae. CBsi3u OMOJIOTHH € 00IIECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JIPYTMMHU €CTECTBEHHBIMU HayKaMu, GUIOCO(pUEl, pelauruei, 3TUKOM, SCTETUKONW U MPaBOM.
Oo6mas Ponp Ouonornu B (QOpMHpOBAHMHM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKkTepUCTHUKa OMOJIOTUYECKHUX HaYK.
KU3HU Metoipl MO3HAHUA KUBOM NpHUPObI (HaONII0/IeHUe, KCIEPUMEHT, OMHMCAHUE, U3MEpEHHE, OK-02
KJ1accuuKaiys, MOJISTMPOBAHNE, CTATUCTUYECKAs 00padOTKa TaHHBIX).
’Kusble cuctembl (OMOCUCTEMBI) KaK MpeaAMeT U3ydeHus Onosnoruu. OTianure KUBBIX CUCTEM
OT HeopraHuyeckoi npuposl. CBoiicTBa OHMOCHCTEM U X pa3HOOOpasue.
YpoBHH OpraHu3aluu ounocucreM: MOJIEKYJISIPHO-T€HETHYECKU, KJIETOYHBIH,
OpraHW3MEHHBIN, TOMYJSIITHOHHO-BUIOBOM, S3KOCHUCTEMHBIM (OMO - TEOIEHOTHYECKHUH),
OorochepHbIi
Pa3nen 2 XumMmuveckuii COCTaB M CTPOEHHE KJIETKHU 10
Tema 2.1. Coneprkanne yaeOHOro MaTepuasa 2
XUMHUYECKUH cOCTaB | XMMUYECKHN COCTaB KJICTKH. XHUMHUYECKHE JJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI.
kietku. Boga Bona u MuHepanbHbie BemecTBa. DOyHKIMHM BOJbI MU MHUHEPAJIbHBIX BEIIECTB B KIIETKE.
Y MUHEpaJIbHBIC [Moanepsxanue ocMOTHYECKOTO OamaHca
BCIICCTBa IIpakTryeckoe 3aHsITHE 1
Ne 1 «buonornyeckass pojib MUHEPAIbHBIX BELIECTB B OOECHEUEHUU >KU3HEICATEIbHOCTH
OpPraHU3MOB, MIPOSBICHUS ArcOaNTaHca MUHEPATBHBIX SJIEMEHTOB»
Tema 2.2. Cogepxanue yueOHOro Marepuala 4
buonoruuecku benku. CoctaB u crpoeHue 6€1K0OB. AMUHOKUCIOTHI — MOHOMEpPHI OenkoB. HezameHuMbIe U
BaXXHBIE XUMMUYECKHE | 3aMEHUMblE AMHUHOKHCIOTBI. AMHUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOMH OK-01, OK-02,
COEIMHEHUS MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAs M YETBEPTHYHAsl CTPYKTypa). XUMHUYECKUE OK-04
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cBoiicTBa OenkoB. buomornueckue Qyakuu OenkoB. DepMEHTHI — OHOJOTHYECKHE
katanuzaropel. CrpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CIenu(UIHOCTE.
KodepmenTsl. Buramunbl. OTiamuus GepMeHTOB OT HEOPraHUIECKUX KaTaIN3aTOPOB.
YrineBoasl: MOHOcaxapuabl (TIIFOKO3a, pub03a M Je30KcHpr003a), Aucaxapujisl (caxaposa,
JIAKTO3a) W ToJiMcaxapuibl (Kpaxmall, TIUKOTEH, Ieioyio3a). buomornueckue (yHKIUU
yrneBofoB. Jlummael:  Tpurimuepuns, Gocommumuas, crepouanl. ['mapoduibHO-
runpodoOHbIe cBoiicTBa. buonornyeckue ¢yHknuu aunuaoB. CpaBHEHHE YIJIEBOJOB,
OEKOB W JIMMUAOB Kak HMCTOYHMKOB »Hepruu. Hyxieunosbie kucnorsl: JIHK u PHK.
Hyxneotuasl — MoHOMepbI HyKJIenHOBBIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u
¢bysakn PHK. AT®: crpoenue u pyHKIMU

JlabopaTopHbie 3aHsTHs (Ha BEIOOP MPEToaBaTes)

Ne 1 «Onpenenenune Butamuna C B IpoayKTaxX TUTaHUS

i «Onpeenenre HalIuuus Kpaxmaia B MpoayKTaxX MUTaHUs

i «['uapodunsHO-ruApoPoOHBIE CBOMCTBA JTUIHIOB»

i «M3ydeHne KaTamuTHYEeCKOW aKTUBHOCTH ()EpPMEHTOB (Ha HpHUMepe aMuiIa3bl WIH
KaTaJias3bl)»

Tema 2.3.
CrpykTypHO-
(dhyHKIIMOHATBEHAS
OpraHu3aIus KIeToK

Coneprxanuie yaeOHOTO MaTepuaa

[utonorus — Hayka o kietke. KineTtounasi Teopusi — mpuMep B3auMOJACHCTBUS UACH U (aKTOB
B Hay4YHOM MO3HAHUU. MeTobl U3y4eHUs KICTKH.

Knertka kak menoctHas xuBas cucreMa. OOIIue MpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MeMOpana, moJsiekynsl JIHK kak renerndeckuii anmapar, cucTemMa CHHTe3a Oenka.

Tunel KIETOK: JSyKapuoTHUeckas U mpokapuotuyeckas. (OCOOEHHOCTH CTPOCHHUSA
npokapuoTHiecko kieTku. Kiterounas crenka Oaktepuii. CTpOE€HHE 3YKapHOTHYECKOM
kieTk. OCHOBHBIC OTJIUYHS PACTUTEIHHOM, )KUBOTHOU M IpUOHOMN KiIeTKU. [loBepXHOCTHBIE
CTPYKTYpBl KIETOK— KJIETOYHAsi CTE€HKa, TJIMKOKalIMKC, uX ¢yHkuuu. [lnazmaruueckas
MeMOpaHa, ee CBONCTBA U (PYHKIUH.

Huronnasma u ee opranouasl. OgHoMeMOpanHbsie opranouabl kietku: JIIC, ammapar
lonpmxu, muzocombl. [lomyaBTOHOMHBIE OpPraHOWIBl KIETKU: MHTOXOHIPWH, TUIACTHBL.
[IpoucxoxxaeHrne MUTOXOHIpHUM U TwtacTud. Bumel mmactun. HememMOpaHHBIE OpraHOMIBI
KIETKU: PUOOCOMBI, KIETOYHBIA LEHTP, MEHTPUOIH, PECHUYKH, S>KTYTHUKU. DyHKIHUH
OpraHouOB KJIETKU. BKitoueHus.

SAnpo — perynaropuslii 1eHTp KieTku. CTpoeHue sjpa: siaepHas 000JouKa, KapHoria3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlabopaTopHble 3aHsTHs (Ha BEIOOP MpernogaBaTes)
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Ne 2 «Ctpoenue kieTku (pacTeHusi, )KUBOTHBIC, TPHUObI) U KIETOUYHBIE BKIIOUEHHS (Kpaxmal,
KapOTHUHOU/IbI, XJIOPOILJIACTBI, XPOMOILIACTHI)»

i «/3y4eHne CTpOeHus! KIETOK PAaCTeHUH, JKUBOTHBIX U OaKTEPHl MOJI MHUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpenapaTax U UX OIMCAHUEN

i «IIpoHnnaemocts MeMOpaHsbl (I1a3MOJIU3, AETIIIA3MOJIN3)»

Pasznea 3. KuzHenesTeJJbHOCTDh KJIETKHA

Tema 3.1.
OOMeH BeEIIECTB
Y TIPEBPAIICHHE

SHEPTUHU

B KJIETKE

Conepkanue ydaeOHOTo MaTepuaa

OOMeH BeniecTB, WK MeTa00JIN3M. ACCUMMIIALINS (TIJIACTUUECKUNA OOMEH) U TUCCUMMIIALUS
(oHepreTnyeckuil 0OMeH) — JBE CTOPOHBI €IMHOrO Ipoliecca MerabonauszMa. Poib 3akoHOB
COXPAaHEHHUs BEIIECTBAa U HHEPrMM B MOHMMAaHMM MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTpo(pHBIN U TerepoTpodHbId. Posib pepMeHTOB B OOMEHE BEHIECTB W NPEBpPAIlCHUU
sHepruu B Kkietke. PortocuHte3. CBeroBas M TeMHOBas (as3bl (orocuHTe3a. Peakuuu
¢doTocunTe3a. IpheKTUBHOCTh (HOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a Ui KU3HHU Ha 3eMile.
Bnusinue ycnoBuii cpenapl Ha (POTOCHHTE3 M CIIOCOOBI MOBBILIEHUS €0 MPOAYKTUBHOCTH Y
KYIbTYPHBIX pacTeHHH. XeMOCHHTe3. XEMOCHHTe3Uupywolue OakTepuu. 3HayeHHe
XEMOCHUHTE3a I )KU3HU Ha 3eMuIe.

OHepreTuyeckuii OOMeH B KieTKe. Paciieniienyue BemecTs, BbIJACICHUE U aKKyMYJIUPOBaHUE
SHEPTHHM B KJIETKE. DTamlbl dHEPreTHYECKOro oOMeHa. [nmkomm3. bpokeHue u ero BHBL.
Kucnopoanoe okucienue, Wi KieTouyHoe ApixaHue. OkucnutenpHoe (pochopuiupoBaHue.
D¢ heKTUBHOCTH PHEPrEeTUIECKOTO 0OMEHA

Tema 3.2.
Buocunres Oenka

CopepxaHnue yueOHOro Marepuaia

Peakiun marpuyHoro cumHTe3a. ['eHermueckas wuHbopmarus u JIHK. Peamuzamus
TeHEeTUYECKON MHpOpMaILUU B KJIeTKe. [ eHeTHYEeCKHil KOJI ¥ €ro CBOMCTBA. TpaHCKpUIIIUS —
marpuunblii  cuHTe3 PHK. Tpancmaumss — OwocuHTe3 Oenka. ITambl  TPaHCISIHUH.
KoaupoBanue amuaokucnot. Poss pubocom B 6uocuHTe3e Oenka

HpaKTqucxoe 3aHATUC

Ne 2 «Penrenne 3aa4 Ha ONIpCACIICHUC ITOCIICAOBATCIIbHOCTU HYKJIICOTHAOB»

Tema 3.3.
Bupycsl

Copepxanue yueOHOro Marepuala

Heknetounsie popmsbl xu3nu — Bupycel. Uctopus otkpeitus BupycoB (. 1. BanoBckuit).
OcCo0GeHHOCTH CTPOEHMSI M KHU3HEHHOTO 1MKJIa BUpYcoB. bakrepuodaru. bonesnu pactenui,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBa€Mble BUpycaMH. Bupyc nmMmmyHnoaeduiura yenoseka (BUY)
— Bo30Oymurens CIIM/Ia. [IpodunakTuka pacpocTpaHeHHs BUPYCHBIX 3a00J1€BaHUI

OK-01, OK-02,
OK-04

Paznen 4. Pa3MHoOKeHHe M MHAMBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB

OK-01, OK-02,
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Tema 4.1.
JKu3HEeHHBIN UKII
KJIETKU

Coneprkanue yd4eOHOTO MaTepuaia

Knerounslii nuki, wid S>KU3HEHHBIM IMKI KieTku. MHtepdasza m muros. Ilpoueccsl,
npoTekaromue B uaTepdaze. Permkanus — peakuus matpuunoro cunre3a JIHK. Crpoenue
XpoMOCOM. XPOMOCOMHBII Habop — KapuoTull. JIUIIONAHBIN U TalIouHbIH XPOMOCOMHBIE
Habopbl. Xpomaruabl. LlUTONOTHMYECKHE OCHOBBI PasMHOKEHUS W WHAMBHIYAIBHOTO
pazButust opraHu3MoB. Jlenmenue kietku — wmuto3. Craaum wmwuroza. Ilponeccsl,
IIPOUCXOJAIIME HA PAa3HbIX CTaJAMSIX MHTO3a. DHOJIOrMYECKHMH  CMBICI  MHTO3a.
[IporpamMmmupyemasi ru0eiIb KIETKH - alloNTO3

Tewma 4.2.
DopMBbI pa3MHOKECHHS
OPraHu3MOB

Conepxkanue yaeOHOro MaTepuasa

DopMbl pa3MHOKEHHUSI OPTaHU3MOB: OECIOJI0e U T0JI0BOe. BHabl 6ecrmosioro pa3MHOKEHUS:
JICJICHHE HAJBOE M TIOUKOBAHHUE OJIHO M MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHUE, BETETATUBHOE
pasmHokeHue. VICKycCTBEHHOE KJIOHUPOBAHNUE OPTaHU3MOB, €0 3HAYCHUE JIJIsI CEJICKIIUH.
[TonoBoe pasMHOXEHHUE, €ro OTIuYHus oT Oecmosioro. Meio3. Cragun meio3a. [Iporeccsr,
NpOUCXOAAIIME Ha craausx menosa. IloBemenwe xpomocom B Mmenose. KpoccuHrosep.
buonorudeckuii cMbici ¥ 3HaUeHHE Meio3a. ['ameToreHes — nmpoiecc oOpa3oBaHUs MOJOBBIX
KJIICTOK Y XUBOTHBIX. ITosoBEIE kene3bl: CEMEHHUKN U SIHYHHKH. O6p330BaHI/Ie H pa3sBUTUC
MOJIOBBIX KIJIETOK — TraMmeT (crepMaro3oui, sileKkieTka) — CIepMaToreHe3 U OOreHes3.
OcoOEHHOCTH CTPOCHHMS SUIEKICTOK U criepmaTo3ouaoB. OmiogoTBoperue. [laprenorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Coneprkannie yaeOHOTO MaTepuaa

NunuBuayanpHOE pa3BuTHE (OHTOreHEe3). DMOPHOHAIILHOE pa3BUTHE (IMOpPHOTEHE3). DTarbl
AMOPHOHAIIBHOTO PAa3BUTUSI Yy IO3BOHOYHBIX JKUBOTHBIX: JpOOJICHHE, TacTpyJILus,
opranoreHe3. IlocToMOpuoHanbHOE pa3BuTHE. THIBI MMOCTAIMOPHOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JMYMHOYHOE). BimsHue cpeipl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
criocoOHBIC BBI3BIBATH BPOXKICHHBIE ypoicTBa. PocT u pasButue pacreHuid. OHTOreHE3
I[BETKOBOT'O PACTCHHUSI: TBOWHOE OIJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTa TN Pa3BUTHS

HpaKTI/I‘IeCKI/IC 3aHATUA

Ne 3 «MHpekmonHbIe 3a00JI€BaHMS U SITUIEMUH B HICTOPUH YEJIOBEYCCTBAY.
Ne 4 «Baknunanus kak npoduiakTika HHOEKIIMOHHBIX 3a00JICBaHUIA»

OK-04

Pa3znen 5. HacjiencTBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaclleI0BaHUs

CopepxaHue yueOHOTo MaTeprala

[Ipeamer u 3aiauu reHeTUKH. Posib LUTOJIOrMM U SMOPHONIOTMU B CTAHOBJICHUM T€HETHKU.
Bknag poccuiickux M 3apyOeXHBIX YUYEHBIX B Pa3BUTHE TE€HETHKH. MeTo/bl T'€HETHKHU
(rubpumoOTHYeCKU, LUTOICHETUYECKUH, MOJEKYIIpHO-TeHeThudeckuil). OCHOBHBIE
TE€HETHUUYECKUE NOHATHS. | eHeTndyecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKpPEIMBAHUN.

OK-01, OK-02,
OK-04
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3aKOHOMEpPHOCTH  HACJIEIOBaHUS  IPHU3HAKOB,  yCTaHOBieHHble [.  Mennenem.
MoHoruOpuaHOe CKpellrBaHue. 3aKOH eauHOooOpa3usi THOPUAOB MEPBOTO IMOKOJICHHS.
[IpaBuno moMuHMpOBaHUS. 3aKOH pAacHICIJICHHS NPU3HAKOB. [MIIOTE€3a YHUCTOTHI TaMeT.
[lonHoe u HemoJyiHOE JOMMHHpOBaHME. JIMrnOpUAHOE CKpeIlMBaHHWE. 3aKOH HE3aBUCUMOTO
HACJIe/IOBaHUSI TPU3HAKOB. llUTOreHeTHYecKne OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMSL
Ananmusupylomee CKpemuBaHue. lcronp30BaHME aHAIM3HUPYIOMIETO CKpPEIIMBAHUS IS
OTIpEJICIICHNUs] TEHOTHUIIA 0COOH

[IpakTHueckoe 3aHsATHE

No 5 Pemenne 3amad Ha oOmpeaeraeHWE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
HpI/I3HaKOB HpI/I MOHO-, -, HOJ'II/IFI/I6pI/II[HOM )41 aHaJ'II/ISI/IpyIOHICM CKpGHII/IBaHI/II/I,
COCTABJICHUEC I'CHOTHUIIMYCCKHUX CXEM CKpGHII/IBaHI/If{

Tema 5.2. Conepxkanne yaeOHOTo MaTepuasa
CuenseHHoe CuemieHHOe  HacienoBanue TmpusHakoB. Pabora T. Moprana mno CreEmIeHHOMY
HacJieJoBaHUE HacjeoOBaHUI0O TeHOB. HapyieHnue crenjieHus TEeHOB B pe3ylbTaTe KPOCCHHTOBEPA.
MIPU3HAKOB XpOoMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHeTHIEeCKre KapThI.
I'eneTnka mona. XpoMOCOMHOE ONpeNEiIeHUE MO0JIa. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omoramerHsle U rereporaMeTHble opraHu3mbl. HacienoBanue Npu3HAKOB, CIETIEHHBIX C
I0JIOM
IIpakTuueckoe 3aHsTHE
No 6 Pemenne 3agad Ha ONpeNEieHUE BEPOSTHOCTH BO3HMKHOBEHMS HACIIEICTBEHHBIX
MPU3HAKOB TpPU CLEMJICHHOM HAcleAOBAaHUU, COCTABJICHUE TIEHOTUIIMYECKUX CXEM
CKpEIMBAHUS
Tema 5.3. Coneprkanne yaeOHOro MaTepuasa
3aKOHOMEPHOCTH N3menunBocTh. Bubpl M13MEHYMBOCTH: HEHACIEICTBEHHAs U HaclieJcTBeHHas. Poiib cpenbl B
W3MEHUYUBOCTH HEHACJIEJICTBEHHOM H3MEHUYMBOCTH. XapaKTepUCTHKAa MOAU(DUKAIIMOHHOW H3MEHUYHUBOCTH.

Bapuanuonnsiil psig v BapuanmoHnHas kpuBas. Hopma peakuuu npusHaka. KonumdyecTBeHHbIE
M KayeCTBEHHBIE TMPU3HAKM M HMX HopMa peakuur. CBoicTBa MOIU(PUKAITMOHHON
H3MEHYHUBOCTH.

HacnencrBenHas, MM TI'e€HOTHIHYECKas HM3MEHYMBOCTb. KOMOMHATHBHAS HM3MEHYUBOCTD.
Meiio3 ¥ mOJIOBOI Tporecc — OCHOBAa KOMOMHATMBHOW W3MEHYMBOCTU. MyTalmoHHas
M3MeHUnBOCTh. Kitaccudukanus Myranuid: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa U
NpUYMHBI  MyTanuii. MyrarenHele  (akTopbl. 3aKOH TOMOJIOTHYECKHX ps/IOB B
HacJIeJICTBEHHOM U3MEHUMBOCTH
H. . Basunona
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HpaKanecxoe 3aHATUC

Ne 7 Pemenne 3amady Ha OINpENEIECHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
HpI/I3HaKOB HpI/I pa?,JII/I'-IHBIX THUIIaX BBaI/IMOI[efICTBHﬂ I'€HOB, COCTaBJICHHUC T'CHOTHUIIMYCCKUX
CXEM CerHH/IBaHI/IFI

Tema 5.4.
T'eneTuka uenoBeka

Conepkanue ydaeOHOro MaTepuaa

I'enetnka uenoBeka. Kapuwotunm denoBeka. OCHOBHBIE METOJbI TEHETUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH, OJIM3HEIOBBIA, I[TMTOTCHETUYCCKUNM, OWOXUMUYCCKUH, MOJIEKYISIPHO-
reHetudeckuii. COBpEeMEHHOE OIpeesieHUe TeHOTHUIA: TMOJTHOTEHOMHOE CEKBEHHUPOBAHMUE,
TeHOTUITUPOBaHKE, B TOM yucie ¢ nmomoiibio [11[P-anann3a. HacnencrBennsie 3a001eBanmst
YeJIOBeKa: TeHHbIe OOJIe3HH, OOJIE3HM C HACJIEICTBEHHOW MPeApacIiosioKeHHOCTHIO,
XpoMocoMHBIe Oose3Hu. ComaTHYeCKHue W TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKHU.
[IpuHnumel  370poBOTO  O0Opa3a KW3HM, JUATHOCTUKH, TPOPWIAKTUKA € JICYCHHS
TEHEeTUYECKUX  OoJne3He.  MemuKo-reHeTHYeCKoe  KOHCYJAbTHpPOBAaHHWE.  3HAYCHHE
MEIMIIMHCKON TEHETHKU B TIPENOTBPAIICHUH W JICUCHWH TEHETHYECKUX 3a00JIeBaHUMN
YyeJioBeKa

[IpakTrnueckoe 3aHsTHE

No 8 «CocraBienue u aHajiu3 poI0CIOBHBIX YEJIOBEKa»

Pasnen 6. DBoaronuon

Hasi OMO0JIOrHs

[ep}

Tema 6.1.
OBOIIOIUOHHAS
TeOpus
H €€ MECTO
B OMOJ0THH

Conepxanme yaeOHOTO MaTepuaa

[MpeanockUTKH BO3HUKHOBEHHUS BOJFOIIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPHUSI U € MeCTO
B Ouosiornu. BiusiHue SBOJIIOIMOHHOW TEOPHUHM HAa pa3BUTHE OWOJIOTHH U JPYTUX HAyK.
CBujieTenbCcTBa IBOIOIUH. [1aicoHTOIOrHUeCKHE: TIOC/IEI0BATEIbHOCTD MOSIBJICHUS BHIOB B
MAJICOHTOJIOTHYECKON JIETOMKCH, Mepexoanbie (opMbl. buoreorpaduueckue: cxoacTBo u
paznuune dayH U (GIOp MaTEpPUKOB U OCTPOBOB. IMOPHOJIOTHUECKHE: CXOACTBA U Pa3IAIHs
SMOPHOHOB Pa3HBIX BUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYCCKHAE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIC, PYIAUMEHTAPHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUIECKHUE:
CXOJICTBO MEXaHHU3MOB HACJCICTBEHHOCTH M OCHOBHBIX META0OJUYECKMX IyTeH y BCeX
’KHMBBIX OPraHU3MOB.

OBomonmonHass Teopuss Y. JlapBuna. [Ipeanochbuiki BO3HHKHOBEHHS JApBUHU3MA.
JIBYDKYIIIME CHJIBI DBOJIIONMU BUAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE TIpU
OTPaHUYCHHOCTU PECYPCOB, HEONpeieiéHHas M3MEHYMBOCTh, O0OphOa 3a CYIIECTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.

Cogepxanue yueOHOTo MaTepuala

OK-01, OK-02,
OK-04
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MukposBontonus

Cunrernueckas teopust 3Booiuu (CTD) u e€ OCHOBHBIE MOJIOKEHUSI. MUKPOIBOIIOIKS.
[Tomymsiuus Kak eAMHUIIA BUJIA U 3BOJIIOLUY.

JBwxymue cuiabl ((aKTOphI)IBOIIONUM BUIOB B MpUpoJie. MyTallMOHHBIN TMpoiecc u
KOMOWHATHBHAs W3MEHYMBOCTh. l[lomynsiuoHHBIE BOJHBI M aApeiid renoB. Mzomsmus u
murpanus. EcrtectBeHHBIH 0TOOp — Hampapistomuid  (akrtop sBosonun.  Dopmbl
€CTeCTBEHHOro ot10opa. IIpucrnocoO0neHHOCT, OpPraHu3MOB KakK pPE3ylbTaT 3BOJIOLUMU.
[Ipumeps! mpucnocoOeHnit y opranu3MoB. ApoMopho3bl W HaMOaganTanuu. Bug u
BuooOpazoBanue. Kpurepuu Buma. OcHOBHBIE (hOpMBI BUA000pa30BaHus: reorpaduueckoe,
9KOJIOTMYECKOE

Tema 6.3.
Makpo3Boitonus

Conepxkanne yaeOHOro MaTepuaa

Makposomtonusi. dopmbl  3BoNIOLMM:  PUIIETHYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napajuesnpHas. HeoOpaTuMocTh 3BONTIOLMK

ITpakTryeckoe 3ausTre (Ha BEIOOP MpPEIojaBaTeis)

Ne 9 «CpaBHeHue BUJI0B IO MOP(HOJIOTHIECKOMY KPUTEPHUIOY
i «Onucanye Npucnoco6JeHHOCTH OPraHKu3Ma U €€ OTHOCUTEIBHOTO XapakTepay»

Pa3zjien 7. Bo3HUKHOBeHHE M pa3BUTHE KU3HU HA 3emuie

Tema 7.1.
3apoxxaeHue
Y pa3BUTHE KU3HU

Conepxanme yaeOHOTO MaTepuaa

JloHay4yHble NpPEICTABICHUS O 3apOXKIACHUMU XKU3HU. HaydHble TUIOTE3bl BO3ZHUKHOBEHUS
KU3HU Ha 3emiie: a0MOoTeHe3 W MaHCIEePMUsL. XUMUYECKast dBOJIIOIUSA. AOMOTEHHBI CUHTE3
OpPraHWYECKHUX BEIIECTB W3 HEOPraHUYECKUX. OKCHEPUMEHTAIBHOE IOATBEPKJICHUE
XAMHYECKOHN HBoJIrOIMK. HavanpHble 3Tambl Omosiorndeckoil »posroruu. | unoresa PHK-
mupa. PopMupoBaHre MEMOpPaHHBIX CTPYKTYp U BO3HMKHOBEHHME MPOTOKIETKH. [lepBbie
KJIETKHM U UX 3BOOLNs. POPMHUPOBAHNE OCHOBHBIX TPYII )KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emie no 3paMm u nepuojaM. Karapxeil. Apxelickas U npoTepo30icKas
apel. Ilanmeosoiickas spa u e€ mepuUOIbl: KEMOPUMCKUH, OPIOBUKCKUH, CHITYPHUHCKHH,
JI€BOHCKHI, KAMEHHOYTOJIbHBIN, NepMCKUl. Me3o30iickas 3pa U €€ NEepHOJbl: TPUACOBBIA,
IOpckuid, MenoBou. KaitHo3okckas »spa W €€ mnepuojbl: MajJeOreHOBBbINM, HEOTCHOBBIM,
AHTPONOrE€HOBBI.

Tema 7.2.
Cucrema

OpraHu4eCcKoro Mmupa.

IIpoucxoxaenue
YEJI0BEKa —
aHTPOIIOrCHE3

CopepxaHue yueOHOro Marepuala

Cucrema OpraHMYECKOro MHpa Kak OTpakeHHe 3BoJroUnU. OCHOBHBIE CHUCTEMAaTHUECKHE
IPYyNIBl OPraHU3MOB. XapaKTepUCTHKA KIUMaTa M Ie0JIOTMYECKUX IpolueccoB. OCHOBHBIE
9Tanbl 3BOJIONMU PACTUTENBHOIO W JKMBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUl Hu
KUBOTHBIX. [TosiBIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

OBoJoLMs  4eloBeKa. AHTpPONOJOrMs Kak Hayka. Pa3BuThe IIpeAcTaBIeHUM O

OK-01, OK-02,
OK-04
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MPOUCXOXKICHUN dYeNoBeKa. MeToapl u3ydeHHus aHTpomnoreHe3a. CXOJCTBa M paziIHuUs
YyenoBeKa M KUBOTHBIX. CHCTEeMaTH4ecKoe TII0JIOKEHHE 4YelloBeKa. JIBWKymue Cuibl
(dakToper) aHTpomorene3a. HacneAacTBeHHAass W3MEHYMBOCTh M €CTECTBEHHBIM OTOOP.
OOurecTBeHHBIN 00pa3 XKU3HHU, U3TOTOBICHUE OPYIHHA TPY/a, MBIIILICHHE, pEYb

Tema 7.3.

Conepkanue ydaeOHOro MaTepuaia

OCHOBHEBIE CTaINA
SBOJIIOLIMHA YEJI0BEKA

OcHOBHBIE CTaAMU U BETBH DBOJIOIMM YEJIOBEKAa: aBCTPAIONUTEKH, UeloBeK yMenblii,
Yenosek mnpsaMmoxoisauiui, YenoBek HeaHIEepTadbCKui, YenoBeK pa3yMHbI COBPEMEHHOIO
tuna. Haxoku nckonaembIX OCTaHKOB, BpEMs CYIIECTBOBAHHUS, 00IACTh PaclpoCTpaHEeHHUs,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

Uenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpoOTeouHast (€Bpas3uiickas), HErpo-
aBCTpajion/iHasl (dKBaTOpHalibHAs), MOHIOJIOMJHAs (a3uMaTCKo-aMepuKaHckas). UYepTsl
MPUCTIOCOOIEHHOCTH MPEICTaBUTENIEeH YEJOBEUECKUX pPac K YCIOBHSIM CYIIECTBOBAHMSL.
EnunctBo yenoseueckux pac. Kputuka pacusma

ITpaktuyeckoe 3ausTre (Ha BEIOOP MpeErogaBaTesis)

Ne 10 «Bpems 1 myTn pacceneHus 4eJloBeKa 0 IUTAHETE»
i «I[IpucnocoOiaeHHOCTh YeoBeKa K pa3HbIM YCJIOBUAM cpenibl. BiusiHue reorpaduueckoit
cpenbl Ha MOP(OJIOTHIO M (PU3HUOJIOTHIO YEITOBEKa»

Pa3nen 8. Opranusmsl

U OKPY’KaKUIas cpeaa

Tema 8.1.

Coneprkanme yaeOHOTO MaTepuaa

OKoJiorus
Kak Hayka. Cpenbl
KU3HU.
DKOJIOTUYECKHUE
(hakTopsI

DKOJIOTHS KaK HayKa. 3afa4yd U pas3Aeiibl SKOJIOTUU. MeTOIbl SKOJOTUYECKUX UCCIICIOBaHUM.
DKOJIOTHYECKOE MHUPOBO33PEHUE COBPEMEHHOTrO 4enoBeka. Cpenpl 0OOMTaHHS OPraHU3MOB:
BOJHAs, HA3eMHO-BO3JyIHAs, T[OYBEHHAs, BHYTPHOPraHW3MEHHAs. DKOJOTHYECKHE
(daktopel. Knaccudukarmus skosiormdeckux (GakTopoB: aOMOTHYECKHE, OWOTHYECKHE U
aHTporioreHHple. JleficTBUe dKOJOrHMUecKUX (HaKTOPOB Ha OPraHu3Mbl. AOMOTHYECKHE
(baxTopsI: CBET, TemIeparypa, BiaxHocTb. Doroneproausm. [IprcnocobaeHust opraHu3MoB
K JedcTBuIO abuoTuyeckux (GakTopoB. buonorndyeckue putmbl. buotnyeckue (akTopsi.
Buapl  OMOTHYECKMX  B3aMMOJCWUCTBUI: KOHKYPEHIIMS, XHUIIHUYECTBO. [lapasutusm,
MyTyaji3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HAXJICOHUYECTBO), aMEHCAIN3M, HEHTpaIU3M.
3HayeHWEe OMOTHYECKMX B3aWMOJICHCTBUH ISl CYIICCTBOBAHMSI OPraHU3MOB B TPUPOIHBIX
coo01ecTBax

Tema 8.2.

CopepxaHue yueOHOTo MaTeprala

DKOJIOTUYECKUE
XapaKTEPUCTUKHU
MOMYJIALNT

OKOJIOTUYECKHUE XapaKTCPUCTUKU  TIOITYJISALIUU. OcHOBHBIC TOKA3aTCIH MOIMMYJIAUHN:
YUCJICHHOCTb, IUJNIOTHOCTH, POKIAACMOCTb, CMCPTHOCTb, HNPHUPOCT, MHUI'pAIUS. Z[I/IHaMI/IKa
YUCJIICHHOCTH NOMYJIANUNA U eé peryiusanus

OK-01, OK-02,
OK-04, OK-07
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HpaKanecxoe 3aHATUC

No 11 «lToacu€r NA0THOCTH NOMYJISINI pa3HbIX BUJIOB PACTCHUI»

Pazgen 9. CooliecTBa M 9KOJIOTMYECKHE CHCTEMbI 10
Tema 9.1. CopepxaHue yueOHOT0o MaTepualia 2
Coo0miectBa CooOmiectBo  opranm3smMoB  —  OwmoneHo3.  CTpykTypel ~ OWOIICHO3a:  BHJIOBas,
OpraHU3MOB, MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bunpr-noMmuaanTel. CBsi3u B OHOIIEHO3E.
9KOCHCTEMBI Okosorndyeckue cucrteMbl (9kocucteMmsbl). [lomarme 00 »dKocucTeMe U OMOTEOIEHO3E.
OyHKIIMOHATBHBIE KOMITOHEHTBI JKOCHCTEMBI: MPOIYIEHTHI, KOHCYMEHTHI, PEIYyICHTHI.
KpyroBopoT BemiecTB U MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUIIeBble) YPOBHU
skocucTembl. [lumieBble menmu u cetn. OCHOBHBIE TTOKA3aTeNd KOCHUCTEMBI: OHoOMacca,
MPOJIYKIHsL. DKOJIOTMYECKHUE MUPAMUJIBL: MPOJYKIUHU, YUCICHHOCTH, OMomMacchl. CBoiicTBa
HKOCHCTEM: YCTOMYNBOCTb, CAMOPEryIIsiius, pazButre. CyKieccust
Tema 9.2. CopepxaHue yaeOHOTO MaTepralia 2
[Ipuponusie [IpuponHble 3KOCHCTEMBI. OJKOCHCTEMBI pE€K M 03€p. OKOCHCTEMA XBOWHOIO WIIU
9KOCHCTEMBI IIHPOKOJIMCTBEHHOTO neca. AHTpOTIOTEHHBIE HKOCHCTEMBI. ATPOIKOCHCTEMBI.
Ypboskocucrtembl. buonormueckoe u  XO3SMCTBEHHOE 3HAUEHHE Aarpo3KOCHUCTEM H
ypOo3kocucteM. buopaznoobpaszue kak (akTop ycroHumBOocTH dKOocucTteM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
Tema 9.3. Conepxkanue yaeOHOTo MaTepuasa 2
buocdepa — VYuenue B. U. Bepnaackoro o 6uochepe. I'panuiisi, coctaB u ctpykrypa ouocdepsl. Kupoe
rio0anpHas BemectBO W ero ¢yHkuuu. OcobOeHHOCTH Ouochepbl Kak TJIOOAIBHOH HKOCHUCTEMBI.
sKocucTema 3eMid | JluHamuueckoe paBHOBecue M oOparHas cBsi3b B Ouocdepe. KpyroBopoThl BEIIECTB U
OMOTCOXMMHYECKUE IMKJIBI dJIeMEHTOB (yriepoja, aszoTa). 30HaJbHOCTh OHOCHEPHI.
OcHOBHBIE OMOMBI CYIITU
Tema 9.4. IIpogeccuonaibHO OpPHEHTHPOBAHHOE cojep:kaHue (codepikaHUe TPHUKJIATHOIO 2
Bnusuaue MO/1YJIfA)
AHTPOTIOTEHHBIX UYenoseuecTBo B Ouochepe 3emiin. AHTpOIOreHHble U3MeHeHus: B ouocdepe. I'mobanbHbie
(baxTOpOB Ha sKosiornueckue mpobaembl. CocylecTBOBaHUE MPUPOIBI M 4denoBeuecTBa. CoxpaHeHHE
ouochepy O0uopa3zHooOpa3usi Kak OCHOBa ycroiumBoctu Ouocdeprl. OcHOBa palMOHATBHOTO
yIpaBJIEeHUs] MPHUPOJHBIMU pecypcaMM M MX HUCHojib30BaHue. JlocTmkeHHs OHUOJIOTUH U
OXpaHa MPHUPOJIbI
IIpakTryeckoe 3aHsTHE (Ha BEIOOp MpenojaBaTess) 2

Ne 12 «OTxoas! IPOU3BOJACTBAY

OK-01, OK-02,
OK-04, OK-07
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WK «IKOJIOTHYECKUE ACTIEKTH TPOPECCHOHATBHOM NESTETLHOCTH
i «IIpodunaxTruka npodheccuoHaTbHBIX 3a00JIeBaHUI»
i «BiausiHue npon3BoACTBEHHBIX (PAKTOPOB HA OPraHU3M YEJIOBEKa»

Tema 9.5.
Bmmsgune conmansHO-
DKOJIOTHYSCKUX
¢baxTOpoB Ha
3JI0POBBE YETTOBEKA

IIpodeccuoHAILHO OPHEHTHPOBAHHOE COAep:KaHHMe (coaepikaHue
MO/1YJIfA)

NMPURJIATHOTO

310poBbe U €ro coctapistone. GakTophl, MOJTOKUTEILHO U OTPUIIATEIHLHO BIHUSIOIINE HA
opranu3M uyenoBeka. lIpoOirema TEXHOr€HHbIX BO3ICHCTBUIM Ha 3J0pOBbE YeJIOBEKa
(?7IeKTpOMArHUTHBIE TIOJIS, OBITOBAas XHWMUS, HM30BITOYHBIC IIIYMBI, pajualus H T.IL.).
ApnanTands opraHu3Ma 4eloBeka K ¢akTropam OKpyxaromiedl cpeapl. [IpuHIUIIBI
(dhopmupoBaHus 3710poBhecOeperaroiiero nopeaeHuss. Gusnyeckas akTUBHOCTh U 37I0POBBE.
buoxumMuueckue acreKkThl palliOHAIBLHOTO MTUTAHUS

JlaGopaTopHbIe 3aHATHS

Ne 3 «YMmcTBeHHast pabOTOCTIOCOOHOCTEY

i «BnusiHue abnoTnyeckux (pakTOpoB Ha YeNoBeKa» (B KaUeCTBE TPUITEPOB, CHUKAIOIINX
paboTOCIOCOOHOCTh,  HCIONB30BATh  YCIOBHS  OCYIIECTBICHHS  MPO(eccHoHAIbHON
JeATeLHOCTH: IIIyM, TeMIIeparypa, pusndeckas Harpys3Ka u T.1.)

Pa3nen 10. Cesiekunsi OpraHu3mMoB, OCHOBBI OHOTEXHOJIOTHHU

Tema 10.1.
Cenexuusa
KaK HayKa U MPoIecc

Coneprxanuie yaeOHOTO MaTepuaa

Ceneknusi Kak Hayka W Mpouecc. 3apoKIACHUE CENeKUMH M aoMecTukanusa. Yuenue H. U.
BaBunoBa o meHTpax MHOrooOpasus W TPOUCXOXKICHUS KYJbTYPHBIX pacTeHuid. LIeHTpsI
MIPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. Copt, mopona, mrtamMMm. COBpEMEHHBIC METOJIbI
CEJIEKIIUH. MaccoBrbrit
U WHIUBUIYaJbHBIA OTOOpPHI B CEJEKIMH PACTCHHH M >KMBOTHBIX. OICHKa 3KCTEphepa.
bim3kopoicTBeHHOE CKpernuBaHue — WHOpuauHT. Ymcras muHusg. CKpeluBaHUE YHUCTHIX
nuHuil. ['etepo3uc, unu rubpuaHas cuna. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHT.
Otnanéunas rubpuamzanuss u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M IMOJIydeHHE
MOJIMIUIONIOB. JIOCTHIKEHUS CENEKIIUU PACTCHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB

Tema 10.2. buoTexHonorus Kak oTpaciab HNpPOU3BOJCTBA. ['€HHas HWHXKEHepHs. OTambl CO3JaHUSA
OcHOBBI pexomOunantHoi JIHK u Tpancrennsix opranusmon. Kierounas umxenepus. Kierounsle
OMOTEXHOJIOTUU KYJIBTYpBHI. MHUKpPOKIOHAJIbHOE pa3sMHOXKEHUE pacTeHUH. KnonupoBanue
BBICOKOMPOJIYKTUBHBIX CEIbCKOXO35IIICTBEHHBIX OPraHM3MOB. DKOJOTHUECKHE U 3TUYECKHE

npo6semsl. 'MO — reHeTu4ecku MOIU(PHUIHPOBAHHBIC OPTraHU3MBbI
Tema 10.3. IIpodeccHoHAILHO OPHEHTHPOBAHHOE  COAepKaHHe (colepkaHHe NPHKJIATHOIO

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

21



buorexnonornu
B KHM3HH U TIpodeccuu

MOLYJIs1)

OcCHOBHBIE HaNPaBJICHUSI COBPEMEHHON OMOTEXHOJIOTHH B MPO(PECCHOHATBHOMN JAEATEIIEHOCTH

YJeJIoBEKa. Meto bl OHMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOIOTHH. OTHKa
OMOTEXHOJIOTMYECKHUX

M TEHETHYECKHX OJKCIepuMeHTOB. [IpaBmia moWcka W aHaiMM3a OHOAKOJIOTHYECKOM
uH(pOpMAIUH

U3 Pa3UYHBIX MCTOYHHKOB (Hay4yHas W y4eOHO-Hay4dHas JIUTEpaTypa, CpPeACTBa MacCOBOU
uHpopmanuu, cetb UHTEpHET U Apyrue)

[IpakTHueckoe 3aHsTHE

Ne 13 Keiicel Ha aHanu3 UHGOPMAIIMK O HAYYHBIX JOCTIKEHHSIX B 00JIACTU T€HETHUECKHUX
TEXHOJIOTH, KIIETOYHOW MHKEHEPUH, TUIIEBBIX OMOTEXHOJIOTHl.

Ne 14 3ammra keiica: mpeacTaBieHHE pPE3YyIbTaTOB pEIIEHUS KEWCOB (BBICTYIUICHHE C
MIPE3CHTAIIHECH )

Pazgen 11. O6aacTv OMOTEXHOJIOT M

Tema 11.1.1.
buorex"ogoruun
B IIPOMBIIIJIECHHOCTH

IIpodeccnoHAILHO OPHEHTHPOBAHHOE COAEpP:KaHMe (coaepikaHUe TMPHUKJIATHOIO
MO/1YJIfA)

Pa3BuTre nmpoMBIIIIICHHOH OMOTEXHOJIOTHH U €€ MPUMEHEHUE B )KM3HH UYEIIOBEKA, MIOUCK U
aHaM3 MHPOPMAILIMU U3 PA3IMYHBIX UCTOYHUKOB (HaydyHas M ydeOHO-HaydHas JUTepaTypa,
cpencTBa MaccoBoi nHpopManuu, cetb UHTepHET U 1pyrue)

[IpakTruueckue 3aHATHS

Ne 15 Keiicel Ha aHanu3 wHGOPMAIMK O PA3BUTHH IMPOMBIIUICHHOW OMOTEXHOJIOTHHA (TI0
MHUHH-TPYIITIaM).
Ne 16 3amura keiica: TpeACTaBICHHE pE3YJIbTAaTOB PEIICHUS KEHWCOB (BBICTYIJICHHE C
MPE3CHTAINCH )

Tema 11.1.2.
CouuanbHo-
THYECKHUE ACIEKTEI
OMOTEXHOJIOT U

IIpodeccuoHaibHO OPHEHTHPOBAHHOE cCojJep:KaHHe (coaep:KaHHe TPHUKJIATHOTO
MOYJIs1)

OTUYECKUe acleKThl Pa3BUTHUs OMOTEXHOJIOTHI M MPUMEHEHUE UX B JKU3HU YeJIOBeKa, MOMCK
U aHanu3 MHPOpPMALMM M3 pa3IMyYHBIX HCTOYHMKOB (HayyHas M ydeOHO-HaydHas
JIUTeparypa, cpelicTBa MaccoBoi HH(opMalu, cetb IHTEepHET U ipyrue)

HpaKTI/IquKI/Ie 3aHATUA

Ne 15 Keiicel Ha aHanu3 HHPOPMALIUHK 00 STHUECKUX aCMEKTaxX pa3BUTUs OMOTEXHOIOTUH (110
MUHHU-TPYIIIaM).
Ne 16 3ammra kelica: mpejncTaBlIeHHE pe3ylbTAaTOB pELICHHs] KEeHWCOB (BBICTYIUIGHHE C

OK-01, OK-02,
OK-04, OK-07
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MIPE3CHTALINECH)

Tema 11.1.3. IIpogeccuoHaibHO OpPHEHTHPOBAHHOEe cojAep:kaHHe (coAepkaHHe MPHUKJIIATHOIO 6
buorexnonornu MO/1YJIfA)
U TEXHUYECKUE PazButne OMOTEXHOJOTMH C TPUMEHEHHEM TEXHUYECKHX CHCTeM (OHMOMHKEHepus,
CUCTEMBI OouomHpopmarnka, OMOHMKA) M WX NPUMEHEHHWE B JKU3HM 4YEJOBEKa, MOUCK W aHaIu3
uHbOpMAIMM W3 PA3IMYHBIX HCTOYHMKOB (HayyHass HM y4eOHO-HaydHas IJUTepaTypa,
cpeacTBa MaccoBoi nHpopmaiuu, cetb MHTepHeT u npyrue)
[IpakTrueckue 3aHATHS 4
Ne 15 Keiicel Ha aHanu3 MHQOpPMAIMK O Pa3BUTUM OUOTEXHOJOTHH C NpPUMEHEHUEM
TEXHUYECKUX CUCTEM (110 MUHU-TPYIIIaM).
Ne 16 3ammra kefica: mpencTaBlIeHHE pPe3yNbTATOB PEIICHHS] KEWCOB (BBICTYIUICHHE C
MIPE3CHTAIIHECH )
IIpomexyTounas arrecraums (1uddepeHIMPOBAHHBIN 3a4ET)
Bcero: 72
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4. YCJIOBUS PEAJIM3ALIMU OBIIEOBPA30BATEJIBHOW JJUCIATIJIMHEI

4.1. Ins peanu3anuu nNporpaMmsbl JUCHUILIMHBI TMPEIYCMOTPEHO ClelHATbHOe
noMelueHue: ydyeOHblidi kadbuner «buosorus».

Ob6opynoBanue yueOHOro kabmHera:

-paboune Mecta Mg OOyYaroIIMXCs, CTYACHTOB M MpenojaBaTelis, ayAuTOpHas
J0CKa;

-KOMIUIEKT y4eOHO-METOANYECKOW JOKYMEHTauu (YIYCOHHKU U y4eOHBIE MOCOOus,
KapTOUYKH-33/IaHMs, KOMIUICKTBI TECTOBBIX 3aJlaHUM, OJJICKTPOHHAs CIPABOYHO-
ydeOHasl JInTeparypa);

-HaTJSIAHBIE TTOCOOUS (CXEMBbI, TaOIHUIIbI, TIJIaKaThl);
-MHUKPOCKOIIHI;
-KOMIUIEKT Y4eOHO — METOIMYECKOU IOKYMEHTAIUH;

-METOIUUYECKHE ITOCOOU.

4.2. UudopMmanuoHHoe odecrieyeHne peaju3auuu NporpamMmmbl

l.buonoruss — B.b.3axapos, C.I'.MamonrtoB, MznutensctBo: «IIpocBemienue,
2022

2.ITpuHIIUIIBI 1 METOABI OMOXHMHH U MOJISKYJIIpHON Ouosoruu / D. DiTkeH, A. P.
beiinoyn, [Ix. ®aitgd [u ap.] ; mox penakmueit K. Yuncon, . Yonkep ; nepeBoa
T. II. Moconosa, E. H). bozemek-Pemernaxk. — 3-e u3a. — Mocksa
Jlaboparopus 3nanui, 2020. — 853 ¢. — ISBN 978-5-00101-786-8. — Texkcr :
anexktpoHHb // Ludposoit o6pazoBarenbHblil pecype IPR SMART : [caifT]. —
URL.: https://www.iprbookshop.ru/26065.htmi

3.bemsicoBa H. A. Muxkpobuonorus : yueOnuk / H. A. benscoBa. — MuHnck :
Bremaiimas mkoma, 2022. — 443 ¢. — ISBN 978-985-06-2131-3. — Tekcr :
anexTpoHHbIH // [ludposoii

o0pa3oBaTeIbHBIN pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/20229.html —

4 Marnbi, C. C. buonorust : ”HTEHCUBHBIN KypC TOJATOTOBKH K TECTUPOBAHUIO U
sk3ameny / C. C. Marneim. — Musck : TerpaCuctemc, Tetpanut, 2023. — 272 C.
— ISBN 978-985-7067-25-1. — Tekcr : oanektponusii // Iudpooii
o0pa3zoBaTeIbHBIMI pecypc IPR SMART : [caiT]. —
URL.: https://www.iprbookshop.ru/28054.html
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5.Bepxomenuena, 0. I1. buonorus ¢ ocHoBaMu 3K00ruy : yueoHoe nocoodue / 1O.

II. BepxomenueBa. — OpeHOypr : OpeHOyprckuii TocynapCTBEHHBIN
yauBepcuteT, ObC ACB, 2023. — 146 c. — TekcT : anexTpoHHsiit // [{udpoBoii
00pa3zoBaTeIbHBIM pecypc IPR SMART : [caitT]. —

URL.: https://www.iprbookshop.ru/30101.html
6.001mast Ouonorus U Mukpoouosorus: yaueoHoe nocodue / A.YO. Ipocexos, JI.C.
Conparosa, U. C. Pazymuuxosa, O. B. Ko3znoa. — 3-e u3g. —Cankrt-IleTepOypr :
[Mpocnext Haykm, 2020. — 319c. — ISBN 978-5-903090-716. — Tekcr :
anexktpoHHblil // Ludposoit o6pazoBarenbubiii pecype IPR SMART : [cailT]. —
URL.: https://www.iprbookshop.ru/35796.htmi
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5. KOHTPOJb H

OIIEHKA

OBIIEOBPA3OBATEJIBLHON JUCHUATLIAHBI

PE3YJIbTATOB

OCBOEHUA

KoHnTposb 1 oneHka pe3ylibTaToB OCBOEHUS 00111€00pa30BaTeNbHOMN AUCIMILIAHBI

pPacKphIBaIOTCA  4epe3

JTUACHUTLTAHAPHBIE

pe3yJbTaThl,

HaIpaBJICHHBIC  Ha

dbopmupoBaHue oOMUX U TPOPECCUOHAIBHBIX KOMIETEHIIMM IO pa3jenam Hu

TEMaM COJIepKaHusl yueOHOro MaTepuarna.

Oobmasi/npodeccuonanbHasi
KOMMETEeHIHSA

Pasznen/Tema

Tun OLIEHOYHBIX

MeponpusiTHs

OK 01. Bsibupare cnoco0bl
pereHus 3amad
npodeccCuoHaTbHOM
JESATETHbHOCTH TPUMEHHUTEITBHO
K Pa3JIMYHBIM KOHTEKCTaM

Temur 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,
9.4IT-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3I1-0/c, 11.11T-0/c

OO6cyx1eHne o Borpocam
JEKIHA

Pa3pabotka rioccapus
3amnoJIHEHHE  CPAaBHUTEIIBHBIX
Ta0IHIL

TectupoBanue

VYeTHbIM onpoc

JIMKTaHT Ha WCHOJIb30BAHUE
apryMeHTOB, OHMOJOTrHYECKON
TEPMHUHOJIOTHH U CUMBOJIMKHI
NunuBunyanbHas
caMocCTosITebHas paboTa
[IpencraBienue pe3ynbTaTOB
MPaKTUYECKUX PadboT
KonTtposbHbIe paboThI

3amuTa TBOPUYECKHUX padboT

3amura WHIUBUTYaJIbHBIX
MIPOCKTOB
Brinonnenue 3aaHuN

IPOMEXKYTOUHOM aTTecTaluu

OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi JUCKYCCHS IO

COBPEMEHHBIE cpeacrtsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOCaM JIEKIHU

IIOHMCKa, dHaJIn3a 7_1_7_3’ 8.1, 8.2, 9.1-9.3, Pa3pa60TI<a MEHTAJILHOU

u ’ nH(pOpMaITMOHHBIC 10.2, 10.311-o/c, 11.111-0/c 71a00paTOPHBIX padoOT

TEXHOJIOTUU JJISl BBIMOJTHEHUS [IpencraBinenue  pe3ynbTaToOB

3a/a4 npodeccruoHalbHON MPAKTHYECKUX padboT

JeSITEeNbHOCTH [IpencraBieHne yCTHBIX
COOOIICHMH C Mpe3eHTalueH,
MOJITOTOBJICHHBIX IO MEPEUHIO
HUCTOYHUKOB,
PEKOMEHI0BaHHBIX
npernoaBaTesieM

OK 04. O¢¢extuBHo | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cykxaeHHE IO BOIIPOCcaM

B3aMMO/ICHCTBOBAT n |43, 51-54,6.1-6.3, 7.1-7.3, | JIeKUUHU

pa6OTaTL B KOJJICKTHUBE H

KOMaH/JI€

8.1,
9.411-o/c,

8.2,
9.5I1-o/c,

9.1-9.3,
10.1,

Hp CACTABJICHHUC  PC3YJIbTATOB
MPAKTHUYICCKUX pa60T
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10.2, 10.3IT-o/c, 11.1IT-0/c

3amuTa TBOpUYECKUX padoT
3amura WH/IMBUIYaTbHBIX
IIPOEKTOB

OK 07. CopnelicTBOBaTh
COXPaHEHUIO OKpYXKaroen
Cpelbl, pecypcocOepexeHHUIO,
MIPUMEHSTh 3HAHUS
00  W3MCHEHUH KJINMaTa,
IIPUHLIATIBI OepeKIIMBOTO
MIPOU3BOJCTBA,  A(P(PEKTUBHO
JENCTBOBATH

B UPE3BBIYANHBIX CUTYALMIX

Temsr 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, 8.2, 9.1-9.3,
9.4IT-o/c, 9.5IT-o/c, 10.1,

10.2, 10.3IT-o/c, 11.1IT-0/c

OO6cyx1eHne 1o BoIpocam
JEKIUU

Pa3paboTka rioccapus
3arnogHEHUE  CPaBHUTENBHBIX
TabInL

TectupoBanue

VYerHbIM onpoc

JIMKTaHT Ha HCHOJIb30BAHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTHH U CUMBOJIMKH
NupuBunyansHas
camocTosiTesnbHas padoTa
IIpencraBienne pe3ysbTATOB
MPAKTHYECKUX padoT
KoHnTpoabHbie paboThl

3ammuTa TBOPUYECKUX padoT
3amura WH/IMBUIYaTbHBIX
MIPOEKTOB

BrmonHenne 3amannii
MIPOMEKYTOYHOM aTTECTAllMKU
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