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Pa6ouas mporpamma «OOJ[.13 Buonorus» paspaboTaHa B COOTBETCTBHH C
TpeOOBaHUAMHU:

- (dejepalbHOrO TOCYIAPCTBEHHOTO 00pa3OBaTETHHOTO CTaHAapTa CPeiHero obero
o6pazopanus. [Tpukas MunucrepcTsa o6pasosanus u Hayku PO oT 17 mas 2012 r. N 413 «O6
YTBEp)KICHAH (eNepalbHOr0 IOCYIapCTBEHHOTO 00pa3soBaTeNbHOTO CTaHAApTa CPEeIHETo
ob1ero o6pazoBaHus»;

- OCHOBHO 06pa30BaTeNbHON MPOrpaMMbl cpemHero obmero obpasoBanus (namee —
OOII COO);

- “demeparbHOr0  rocymapcTBEHHOTO  00pa3oBaTENBHOrO  CTaHIapTa  CpeaHero
npodeccroransHOro obpasoparus (nanee — ®IOC CII0) 21.02.19 3emieycTpoHCTBO;

- mpuMepHoit paboueit porpamMmMbl 061e06pa3oBaTENBHON JUCUUIIHHEBL «BHONIOrHs» 110
TEXHOJIOTHYECKOMY ITPO(HITIO;

- yueGHoro ruiana 1o crenuansaoctd 21.02.19 3emieycTpolcTBo;

- paboueit mporpaMMBbl BOCTTHTaHHs 110 crienuansHocTy 21.02.19 3emieycTpoHcTEo.

Opranuzanus-pa3paboTunk: KpaCHOKYTCKHH 300BETEPHHAPHBIN TEXHHKYyM - (uiuan
(benepanbHOro rocyaapCTBEHHOTO OIOMKETHOrO 00pa3soBATENbHOrO YUYPEXKACHUS BBICIIETO
o6pasoBanus «CapaToBCKHH TOCYJApCTBEHHBIH YHUBEPCHTET ICHETHKH, OHOTEXHOJNOTHH H
umkenepun umenu H.W. Basunosay.

Paspa6oruuk: Bapanaesa A.H., mpenonaBarens BEICIIEH KBaIU(PUKAHMOHHON KaTErOpHH.
PaccMOTpeHa Ha 3acelaHMd LMKIOBOH KOMHCCHH 00Ie00pa3oBaTeNbHBIX JUCHMILIMH,
npotokos Ne 7 ot «12» mas 2025 rona.

[Ipencenarens MUKJIOBOH KOMHUCCHH B, /MImamuenko M.A./

PaccMoTpeHa Ha 3aCeIaHMH METOIMYECKOro COBETa TEXHUKYMa, TIPOTOKOJ Ne 6 ot «13»
mast 2025 rona.

[pencenaTens HUKIOBOH KOMHCCHH 7/

PaccMoTpeHa Ha 3acelaHHM TeJarorudeckoro
«13» mag 2025 rona.

Hpez[ce/:[aTenL eaaroru4eckoro COBETa
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBbHON JUCIUIIJIMHBI
«0O0[. 13 buoaorus»

1.1 MecTo OMCHUILVIMHBI B  CTPYKTYpe OCHOBHO#  mnpodeccMOHAJbHOI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

Oo6meoOpa3oBarenshas aucnuiuHa «OOJl. 13 buonorus» sBuseTcs o0s3aTeabHON
4acThl0 0011e00pa30BaTENIFHOTO LUKIa 00pa30BaTENbHON MPOrpaMMbl IO  CHEIHATBHOCTH
21.02.19 3emieycTpoiCTBO.

Oo6meobpazoBarensbaas gucuuiuimHa «OOJ. 13 buonorus» wuszywaercs Ha 0azoBOM
YPOBHE.

1.2. llesu ¥ MUIaHUPYeMBble Pe3yJIbTAThl 0CBOCHHS AU CIHIIJIHHBI:

1.2.1. llexp AUCHUTLIHHBI

Conepxxanne pabouedd mporpammbl obmieoOpazoBarensHoi  aucuummasl  «OO/.13
Bbuonorus» HampaBieHO Ha JOCTIKEHHE pE3yJbTaTOB €€ HU3y4eHHs] B COOTBETCTBHH C
tpeboBanusimu ®I'OC COO ¢ yuerom npodeccrnonansHoi HanpasieHHocTH PI'OC CIIO.

Llenp m3yuenust yyebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJIeHUE OOYYarOIMMUCS 3HAHUSIMU O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpraHM3alUU >KUBBIX
CHCTEM DPA3HOI0 paHra M NpUOOpEeTeHHE YMEHUN HCIHOJb30BAaTh ITH 3HAHUSA VIS TPAMOTHBIX
NeMCTBUH B OTHOILIEHMM OOBEKTOB >KMBOM MNPHUPOJBI M pEIIEHHs Pa3IMYHBIX >KU3HEHHBIX
npooeM.

JlocTmxkeHue 1enu u3ydeHus ydeOHoro mpenmera «buosorus» Ha 6a30BOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

o OCBOCHME 00YYaIOIIUMHUCS CUCTEMBI 3HAHUH 0 OMOJIOIMUYECKUX TEOPUSX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpaBMiIaxX, CIY)KaIlMX OCHOBOH uii (opMHpOBaHHUS
NPEJCTAaBICHUN O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX Hay4yHOro ITO3HAHHS,
CTPOCHUHU, MHOT000pa3sMu M OCOOCHHOCTSX J>KHBBIX CHCTEM pPa3HOTO YPOBHS OpTaHU3aIlHH,
BBIJTAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

o dopmupoBaHne y OOydalooIUXcs TO3HABaTENbHBIX, HHTEJUIEKTYaJIbHBIX
U TBOPYECKHX CIOCOOHOCTEH B Tpolecce aHauu3a JaHHBIX O TYTSIX  Pa3BUTHUS
B OMOJIOTHH HAayYHBIX B3TIISAI0B, UACH M MOJXO00B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aIim,

. CTaHOBJIIEHHE y  oOyvaromuxcs oOmel  KynbTypbl, (QYHKIHOHAIbHOMN
TPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSICHATh M OIICHUBATH SBJICHHUS OKPYXKAIOIIETO MHUpa KHUBOU
NIPUPOIBl HA OCHOBAHHWY 3HAHHI U OIBITA, MTOJIYYSHHBIX TIPU U3yYSHUH OHOIIOTHH;

. dopmupoBaHne |y OOydarOUIMXCS YMEHMH  MJUIIOCTPUPOBATH  3HAYEHUE
OMOJIOTHYECKUX 3HAaHUH B TPAKTUYECKOH IEATETBHOCTH YEIIOBEKAa, PAa3BHUTHU COBPEMEHHBIX
MEAMIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOTUH;

. BOCIIUTaHHE YOSKTEHHOCTH B BO3MOXHOCTH ITO3HAHUS YETIOBEKOM >KUBOM

. OpUPOJBI, HEOOXOAMMOCTH OEpeXHOro OTHOIIEHUs K HeH, coOiroaeHus
TUYECKUX HOPM IPU MPOBEICHUN OMOJOTHYECKUX UCCIIETOBAHMIA;

J OCO3HaHME LEHHOCTH OHOJOrMYECKUX 3HAHUN [Js TOBBILEHHUS YpPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



. NpUMEHEHHE TPUOOPETEHHBIX 3HAHMA M YMEHUH B IOBCEJHEBHON IKU3HU
JUISL OLEHKM TIOCTEACTBUI CBOEH JEATENbHOCTH [0 OTHOILEHHUIO K OKpYXarouie cpene,
COOCTBEHHOMY 3JI0POBBIO, 00OCHOBAHHE U COOJIIOICHHE Mep MPOPUITAKTUKH 3a00JIEBaHHA.

1.2.2.11lnanupyembie pe3yabTarhl OCBOCHUSA o0meodpa3zoBare/bLHOM
aucuiIMebl B coorBeTcTBHU ¢ DI'OC CIIO n Ha ocnoBe PI'OC COO

Ocoboe 3HaueHWe AUCLUUIUIMHA HMeeT IHpU (OPMHPOBAHMUM M Pa3BUTHU OOIIUX
komnerennuii: OK 01, OK 02, OK 07.



Koax n HauMeHoBanue
¢opmupyembIx
KOMIIeTeHIIU I

IInanupyemble pe3yJbTaThl OCBOCHUSI M CIUIITTHHBI

Oomme

JAucuunanHapHsie

OK 01. Beibupats
CITOCOOBI pereHUs
3a1a4
npoheCCUOHATBHOMN
JIeSITeITbHOCTH
NPUMEHUTENHLHO K
pa3IUYHBIM
KOHTEKCTaM

JIMyHOCTHEIC PE3yabTaThl AOJDKHBI OTpaXaTb B 4YaCTU: TPYAOBOIO
BOCIIMTaHUA:

- TOTOBHOCTh K TpPYAy, OCO3HAHHE IIEHHOCTH MAacTepCTBa,
TPYIOIO0HE;
- TOTOBHOCTh K AaKTHBHOH [ESTEILHOCTH TEXHOJOTHYECKOMN

W COIMAILHON HANpaBICHHOCTH, CIIOCOOHOCTh WHHIUHPOBATH,
TUTAHUPOBATh U CAMOCTOSTEIILHO BBITIOJIHATH TaKYIO JICATEIBHOCTD;

- MHTEpEeC K pa3nuyHbIM chepaM npodhecCHOHATBHOM NesITeTbHOCTH.
MeTanpeaMeTHbIe pe3yabTaThl JOIKHBI OTPAKATh:

OBjajseHue  YHHMBEPCAIbHBIMH  YYCOHBIMH  ITI03HABaTEIBHBIMHU
NECUCTBUSIMHU:

a) 0a30BBIC JTOTUICCKUE NCHCTBHS:

- CaMOCTOATENBHO (HOPMYJIUPOBATh U AKTyaJIM3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIM MPHU3HAK WM OCHOBaHWS JUIS
CpaBHEHUs, Ki1accu(uKanuy 1 0000IIeHNS;

- OTIPECIIATH 1SN ICATEIBHOCTH, 33J[aBaTh IapaMeTPhl

1 KPUTEPUH UX JOCTHKECHUS,

- BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTHBOPEUUS

B PacCMaTPHUBAEMbIX SIBJICHUSX;

- BHOCHTb KOPPEKTHBBI B JCSITEIBHOCTh, OICHUBATH COOTBETCTBHE
PE3yIIBTATOB IIEIISIM, OIICHUBATH PUCKU MOCICICTBHN ICATCILHOCTH;
0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

- BJIaJIETh HABBIKAMH YI€OHO-UCCIIEA0BATEIHCKON

Y MPOEKTHOM JIEeTEIHbHOCTH, HABBIKAMHU Pa3pelIeHus mpooem;

- BBISIBJISITh TPUIMHHO-CIICICTBEHHBIC CBSI3U

Y aKTyaJu3upOBaTh 3a/1a4y, BbIABUIATh THIIOTE3Y

e¢ peIICHHUS, HAaXOIWTh apryMEHThI JUIS J0Ka3aTejIbCTBa CBOHUX
YTBEPKICHUH, 33]1aBaTh MAPAMETPhI U KPUTCPHUH PEIICHUS;

- aHAJIM3UPOBATh TOJIYUYCHHBIC B XOJI€ PEIICHUS 3a7aul Pe3yJIbTaThl,
KPUTHYECKHA OICHMBATh KX JIOCTOBEPHOCTh, IMPOTHO3MPOBATH

IIP6 1. ChopMupoBaHHOCTh 3HAHUK O MECTE M POJU OUOJIOTHUHU
B CHCTEME HAy4YHOrO 3HaHHSA; (YHKIMOHAJIBHOW T'PaMOTHOCTH
YeJloBeKa /ISl peICHHs] )KU3HEHHBIX POOJIEM.

[MP6 2. CdopMupoBaHHOCTE YMEHHS PAaCKpBIBATH COJEPKAHUE
OCHOBOIIOJIArAl0MNX OHOJIOTHYECKUX TEPMHHOB W MOHSTHUIL: JKU3Hb,
KJIeTKa, TKaHb, OpPraH, OPraHW3M, BUJ, HOMYJSIHSA, 3KOCHCTEMa,
ouoreHo3, onocdepa; Metadbon3M (0OMEH BEILESCTB

Y TIpeBpalieHne YHEPTHH), TOMEOCTa3 (CaMOperyIsinus), OMOCHHTE3
OenKka, CTPYKTypHasi OpPTraHM3alMs JKUBBIX CHUCTEM, JUCKPETHOCTb,
CaMOpeTyJIsALHs, CaMOBOCIIPOU3BEICHHE (pempoaykuus),
HACJIEICTBEHHOCTh, W3MEHYMBOCTh, JHEPrO3aBUCHMOCTb, POCT U
pa3BHTHE, YPOBHEBAs OpTraHU3aIIs.

[MP6 3. CdopMupoBaHHOCT, YMEHHS PACKPBIBATH COJEPKAHUE

OCHOBOIIOJIAraloIIUX  OMOJIOTMYECKMX  TEOPHA W TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOHM, MYTallUOHHOM,  SBOJIOLHUOHHOM,
MIPOUCXOKICHUS J)KU3HU U YEIOBEKa.

[1P6 4. ChopmMrpoBaHHOCTD YMEHHUS PacKpbIBaTh

OCHOBOTIOJIAraroIe OMOIIOTHYECKUE 3aKOHBI 1 3akoHOMepHOCTH (I
Menpens, T. Moprana, H.J. BaBunosa, 3. I'ekkens,
®. Mromepa, K. bapa), rpanHuilbl uX NPUMEHUMOCTH K >KHUBBIM
CHUCTEMaM.

I1P6 5. IlpuobpereHne ombiTa NMPUMEHEHHS OCHOBHBIX METOJOB
HAYYHOTO MTO3HAHUS, UCTIOJIb3YEeMbIX B OMOJIOTHH: HAOIIOCHUS

Y ONMCAHHUSA KUBBIX CHCTEM, IPOIIECCOB U SBJICHMIA; OPTaHU3aIuN U

IpOBCACHUSA OHOJIOTHYECKOrO 9KCIICPUMCHTA, BBIIBM)KCHU A
THUIIOTE3, BBIABJICHUA 3aBUCUMOCTHU MCKOY HCCICAYCMbIMU
BCIIMYUHAMH, 00BICHEHHMS TITOJIYYECHHBIX PE3YILTATOB

u  GOPMYITHPOBAHUS BBIBOJOB C
MOHSITUH, TEOPUI U 3aKOHOB.

I[IP6 6. ChopMUPOBAaHHOCTh YMEHHS BBIACIATH CYIICCTBEHHBIC
MPU3HAKK  BUPYCOB, KJIETOK  TPOKAPUOT W  DYKAPHOT;

HCIIOJIb30BAHUEM  HAY4YHBIX
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W3MCHEHHUE B HOBBIX YCJIOBUSX;
pa3pabaTeiBaTh IUIAaH pelmIeHHs NPOOJIEeMBl C Y4YeTOM aHajmn3a
UMCIOIIUXCS] MATEPUATTLHBIX U HEMATEPHATBHBIX PECYPCOB;

-- YMETh TIEPEHOCUTH 3HAHUSI B TO3HABATEIILHYIO

U TIPAaKTUYECKYI0 00aCTH )KU3HEIEATEIIbHOCTH;

- YMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JacTeif;

- BBIJIBUTaTh HOBBIC WJICH, MPEJIarath OPUTHHAIBHBIC TOIXOABI H
perenus

OTHOKJIETOUYHBIX M  MHOTOKJETOYHBIX  OpPraHWU3MOB, BHUJOB,
OMOTEOIeHO30B W JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB OOMEHa
BEIIECTB M TMPEBpAlleHUs OHHEPIUH B KIETKe, (OTOCHHTE3A,
IUTACTHYECKOTO M SHEPTeTHYECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
Meiio3a,  OIUIONOTBOPEHHMS,  PasBUTHSA M Pa3MHOXKEHHS,
WHANBUAYATFHOTO Pa3BUTHS OpraHm3Ma (OHTOTeHes3a), OOphObI 3a
CYIIECTBOBaHHE, ECTECTBEHHOIO  OTOOpa, BHJ000pa30BaHM,
NPUCTIOCOOJIEHHOCTH OPTraHU3MOB K Cpeie OOWTaHUS, BIHSHUS
KOMITOHEHTOB JKOCHICTEM, aHTPOTIOT€HHBIX W3MEHEHU I
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpPYTOBOpOTa BELIECTB U MpEBpalleHre 3Heprun B Ouocdepe.

I[IP6 7. CdopMHPOBAaHHOCTh yMEHHUS TNPUMEHSTH MOIyYSHHBIE
3HAHUA I OOBSICHEHHS OMOJOTHYECKHUX IPOIECCOB U SIBJICHHIA,
AT IPUHATHSA TPAKTUYCCKUX peHIeHI/Iﬁ B HOBCGI[HCBHOI\/'I KNU3HU

C 1eJblo obecrieyeHns: 0€30MacCHOCTH CBOETO 370POBBS U 37I0POBBSI
OKPY)KaIOIIUX IFOJEH, COOMIONCHHUS 3I0pOBOTO 00pasza >KW3HH,
HOPM TPaMOTHOTO TOBEJICHUSI B OKPYXAaIOUIEH MPUPOJHOU Cpelie;

IIOHUMAaHUEC HGO6XOI[I/IMOCTI/I HCITIOJIb30BaHUA ILOCTI/I)KGHI/H\/'I
COBpeMGHHOfI Ouoorui W OHOTEXHOJIOTHH AJId palluOHAJIbHOT'O
OpUPOAOIIOTIB30BAHUS.

I[IP6 8. CdopMUPOBAaHHOCThL YMEHHUS peEIIaTh OHOJOTHUECKUE
3aJla4y¥, COCTABIIATh TEHOTUIIHUYECKHE CXEMBI CKPEIINBAHUS

JUTSE Pa3HBIX THUIIOB HACIEIOBAaHUS TPU3HAKOB Y OpPraHW3MOB,
COCTaBJISITh CXEMBI MEPEeHOCca BEIIECTB M IHEPTMHU B IKOCHUCTEMAX
(Tienu mUTaHYS, MUIIEBHIE CETH).

I[IP6 9. CdopMHPOBaHHOCTH YMEHHH KPUTHYECKH OLIEHHBATH
nHpOpMaLMI0  OHMOJIOTHYECKOTO  COAEP)KaHMs,  BKIIOYAIOLIYIO
[ICEBJIOHAYYHBIE 3HAHWS W3 PA3NUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBol  WH(GOpPMAIUU, HAYYHO-TIONYJSPHBIE  MaTepHAIIb);
HUHTEPIPETUPOBATH STUYECKHUE ACIEKTBI COBPEMEHHBIX
HCCIIEIOBAaHUH B OWOJNIOTMH,  MEAWIIMHE, OHOTEXHOJIOTHH,
paccmaTpuBaTh riobanpHBIE JKOJIOTUYECKUE poOIeMBI
COBPEMEHHOCTH, (OpMHpPOBaTH IO  OTHOLIEHHWIO K  HUM
COOCTBEHHYIO TTO3HITHIO.

I[IP6 10. CdhopMupoBaHHOCTh YMEHHH CcO37aBaTh COOCTBEHHBIC




MMMCbMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE OMOJIOTMYECCKON
rH(OpPMAITNU U3 HECKOIBKIX HCTOYHUKOB, TPAMOTHO HCITOJIE30BATh
TIOHSATHUHHBIN armmapaT OHOIOT I

OK 02. Ucnons3oBaTh

JIMyHOCTHEBIC PE3YJabTaThl OOJIKHBI OTpAaXaTb B 4YaCTU: HCHHOCTHU

I1P6 1. ChopMUpOBaHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTHH

COBPEMEHHBIE HAy4YHOTO TO3HAHHUSA: B CHCTEME HAy4HOI'O 3HaHUS; (PYHKIMOHAJIBHON IPaMOTHOCTH
CpeJICTBA MOKUCKA, -c(hOpMHPOBAHHOCTD MHUPOBO33pEHHUA, COOTBETCTBYIOIIETO | YENOBEKA [T PELICHUS KU3HEHHBIX MTPOOIIEM.
aHajy3a u COBPEMEHHOMY YPOBHIO pa3BUTHUS Hayku u oOmiectBeHHoil | [IP6 7. CdopmupoBaHHOCT yMEHHsSI TPUMEHSATH MOJTYYEeHHBIC
HUHTEpIpETaluu NPaKTUKH, OCHOBAaHHOI'O Ha IWAJIOTe KyJbTYp, CHOCOOCTBYIOIIETO | 3HAHUS U1 OOBSACHEHHS OHMOJNOTMYECKHX IPOLIECCOB U SIBICHHM,
UHpOpPMaLUH U OCO3HaHUIO CBOETO MecTa | JUIsl IPUHATHA MPAKTUYECKUX PEIICHUI B TIOBCEIHEBHON KU3HU
UHQOPMaIIOHHEIC B MIOJIUKYJIETYPHOM MUDE. C 1eJblo obecrieyeHns: 0€30MacCHOCTH CBOETO 30POBBS U 370POBBS
TEXHOJIOTHH AJIS MertanpeaMeTHbIE Pe3yIbTAThI TOJIKHBI OTPAXKATh: OKpY’KaloIluxX JroAel, coONogeHrsT 3740pOBOro o0pasa KH3HH,
BBITIOJTHEHAS 33734 OBnageHne  yHUBEPCAIBHBIMH  Y4YE€OHBIMH  II03HABATEIBHBIMU | HOPM IPaMOTHOIO HOBEACHUS B OKPY)KalOLIeH NPUPOIHON Cpexe;
npodeccHoHANEHON JEHCTBUSMMU: NOHUMaHWE  HEOOXOIMMOCTH  HCIIOJIB30BaHUS  JOCTIDKCHHH
JIeSITeNIbHOCTH B) pabota c HHpOpMAaIHCH: COBpEeMEHHOH OWOJOrMH W OHMOTEXHOJNOTHH Uil PalOHAIBEHOTO
- BIIaJIETh HaBBIKAMH MOJTy4EHHS MHQOPMAINK | IPUPOIOIIOIB30BaAHHUS.
W3 WCTOYHUKOB pPa3HBIX THIIOB, CAMOCTOATENbHO ocymecTBiaTh | [IP6 10. CdopmumpoBaHHOCTH yMEHHH cO3[aBaTh COOCTBEHHBIC
TIOUCK, aHaIu3, CHCTEMaTH3aIMI0 | MUCBMEHHBIE W YCTHBIE COOOILICHHSI Ha OCHOBE OMOJIOTHYECKON
YU UHTEpHIpeTanuio HHQOpManMu pasIM4yHbIX BUAOB U (opM | HHPOPMALUHN U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO HMCIIOJIb30BaTh
MIPEJICTaBIICHNUS; MOHATUHHBIN anmapart OuoJorun
- OIEHHMBaTh JIOCTOBEPHOCTh, JIETHTUMHOCTb HH(OpMaInH,
€€ COOTBETCTBHE MPABOBBIM M MOPATBHO-3TUYECKUM HOPMaM
OK 07. JIMuHOCTHBIE  pe3ynbTaThl  JIOJDKHBI ~ OTpaxkaTh B 4vactu: | [IP6 5. [IpuoOpereHue ombiTa NMpUMEHEHHS OCHOBHBIX METOJIOB
CopeiicTBOBaThH 9KOJIOTHYECKOTO BOCITUTAHUS: - CHOPMHUPOBAHHOCTH SKOJIOTHUECKOH | HAyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B OMONIOTHH: HAOII0ICHNS
COXPAHEHUIO KyJbTypbl, IOHMMaHHE BIMSHHAA COLMAJIbHO-3KOHOMHYECKHX | M ONMCAHMS J)KUBBIX CHCTEM, IPOIIECCOB U SBJICHUI; OPraHU3aLNU U
OKpY>KaroIllel cpesibl, | MPOIECCOB Ha COCTOSTHUE NMTPUPOTHOM MpOBEACHUs]  OMOJIOTMYECKOTO  IKCIEPUMEHTA,  BBIABHKCHUS
pecypcocOepeKeHHI0, | U COLNMANBHOW  CpeJibl, OCO3HaHWE TIIOOANBHOIO XapakTepa | TUIOTe3, BBUIBICHHS  3aBUCHMOCTH  MEXIy  HCCICTyeMBbIMU

MPUMEHSTH 3HAHUS 00
M3MEHEHUH KIIUMAaTa,
TIPUHIIHITBI
OEpEKITUBOTO
MIPOMU3BOICTBA,

3¢ PEeKTHBHO
JIEHICTBOBATh B

9KOJIOTHYECKUX TIPOOIIEeM;

- IJIJaHUPOBAHME U OCYIIECTBIICHHE IEHCTBUI B OKPY’KaIOLIEH cpese
Ha OCHOBE 3HaHU LEJIEH yCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

- aKTMBHOE HEIPUATHE JEUCTBUN, IPUHOCAIIUX BPEJ OKPYKAIOIIEH
cpene;

- YMEHHE NPOTHO3MPOBATh HEOJATONPHUSITHBIE SKOJIOTHYECKHUE
MOCIIEAACTBYS IPEANPUHUMAEMBIX JeHCTBHNA, IPEAOTBPALIATh UX;

BEJIUYMHAMH, O0BSICHEHHS [TOJIyUEHHBIX PE3YJIbTATOB

1 (QopMynHpOBaHHS BBIBOJIOB C HCIOJH30BAHHEM HAyYHBIX
IIOHSATUH, TEOPUI U 3aKOHOB.

I[IP6 6. ChopMUPOBAaHHOCTh YMEHHS BBIIACIATH CYIICCTBEHHBIC
MIPU3HAKK  BHPYCOB, KIETOK  MPOKAPUOT H  DYKAPHOT;
OTHOKJICTOYHBIX M  MHOTIOKJIETOYHBIX  OpPraHW3MOB,  BHJIOB,
OMOTEOIICHO30B M DKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
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YpEe3BbIYANHBIX
CUTyalUsIX

- pacimmpeHue OTbITa 9KOJIOTUYECKOM
HAINpPaBJICHHOCTH.

MerTamnpeaMeTHbIe pe3yabTaThl JOIKHBI OTPAKATh:

OBnaJieHHEe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JICHCTBHAMHU:

0) COBMeCTHAs ICATEIIBHOCTD:

- TMOHMMaTh ¥  WCIOJB30BaTh IPEUMYIIECTBA  KOMAaHIHOM
Y MHIUBHIYaJIbHON paboThI;

- IMPpUHUMAThL LU COBMECTHOM ACATCIIBHOCTHU, OPTraHU30BbIBAThL U
KOOPJIUHUPOBATh JCHCTBUSI
MO €€ JOCTM)KCHHUIO: COCTABIATH IUIAH JICWCTBHMA, pacrpeicisTh
pOJIM C Y4YEeTOM MHEHHH YYaCTHHKOB OOCYXJaTh pE3yJbTaThl
COBMECTHOU pabOTHI

JCATCIIBHOCTHU

BEIIECTB M TPEBpAIlleHUs] SHEPrHMu B KIETKe, (OTOCHHTE3A,
IDTACTHYECKOTO W DHEPTeTUIEeCKOro O0OMEeHa, XeMOCHHTE3a, MUTO3a,
Melo3a,  OIUIOAOTBOPEHHS,  pa3BUTUS W Pa3MHOXKCHHA,
WHAWBUAYaTBHOTO pa3BUTHS OpraHu3Ma (OHToreHe3a), 00phObI

3a CYIIECTBOBaHUE, E€CTECTBEHHOrO OTOOpa, BHA000pa30BaHMUA,
MIPUCIIOCOOIEHHOCTH OPTaHW3MOB K Cpele OOWTaHWs, BIHSHUS
KOMITOHEHTOB 9KOCHCTEM, AHTPOIOTCHHBIX W3MEHEHU I
B 9KOCHCTEMAaX CBOCH MECTHOCTH,

KpyroBOpOTa BEMIECTB U MPEBpAIeHIe YHEPTHH B Orocdepe.

I[IP6 7. CdopMHPOBAaHHOCTh yMEHHUS TNPUMEHSTH MOTyYCHHBIE
3HaHUA OJI1 O6LHCHCHHH 6HOHOFHHCCKHX ImpoueccCoB n HBHGHHﬁ,
JUTST TIPUHATHS TPAKTUYECKUX PEIICHUH B TOBCETHEBHOW JKU3HU
¢ 1enbio0 obecnedeHus: 6€30MaCHOCTH CBOETO 37I0POBbS U 37I0POBbBSI
OKPY)KAIOIIUX JIIOJCH, COOJMIONCHHS 3J0pOBOr0 00pa3a JKU3HH,
HOPM TPaMOTHOTO TOBEJICHMS B OKPYXAaIOUIEH MPUPOIHOU CpEIE;
[MOHNMAaHWE  HEOOXOJUMOCTH  HWCIIONB30BAaHUS  JOCTH)KCHHH
COBPEMEHHOW OHMONOrMM W OMOTEXHOJIOTHH JUIS PaI[MOHAIBHOIO
MIPUPOJIOTIONH30BAHNUS




1.3. KoauyectBo 4acoB, OTBOAMMOE Ha OCBOCHHE MPOrpaMMbl y4eOHOH
JAMCHUILTHHBI

O0Bem 0Opa3oBaTenbHOI HAarpy3Ku odydaromerocs /2 daca,
B TOM YHCIIE:

y4eOHBIX 3aHATUH 72 4acoB;

[TpomesxyTounas arrecranus — quQPpepeHIIMPOBaHHBIN 3a4eT.
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAHBI

2.1. O0beM TUCHUIINHBI U BHbI y4eOHOH padoThI

Bun yyeOHoi padoThl

Oovem 6 uacax

O0bem o0pa3oBaTeIbHON MPOrpaMMBbl JMCHUATLINHBI 72
B T.4.

OcHOBHoOE coiep:KaHue 72
BT. 4..

TEOpETHIECKOe O0yUICHHE 48
IPaKTUYECKUE 3aHATHUSA 14
71a00PaTOPHBIC 3aHATHUSL 10

IIpodeccnoHanbHO-OPHEHTUPOBAHHOE CO/lep:KaHue (COAep:KaAHNe
NMPHUKJIATHOTO MOLYJISA)

B T. 4.:

TEeopeTHIecKoe 00ydeHue

IMMPAKTHUYCCKHUEC 3aHATUA

J1a00PaTOPHBIC 3aHATHUS

KouncyabTanun

IMpome:xkyTouHas aTrecTanus (1u¢depeHIMPOBaAHHBII 3a4eT - 2 ceMecTp)
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2.2. TemaTuyeckuii NJIAH U coJep:KaHue YUeOHOM TMCUMILTHHBI

1 ®opmupyeMble
HaumenoBanne Copep:xanne yueOHOro MaTepuajia (0CHOBHOE M IPO(ecCHOHATBHO OPMEHTHPOBAHHOE)", O0bem KOMITETeHITHH
pa3aesioB H TeM JadopaTopHble M NPAKTHYECKHE 3aHATHS, IPAUKJIATHON MOYJIb (MPH HAJIMYINH) 4acoB
1 2 3 4
OcHoBHOe coiep:KaHne
Paszpnen 1. buosnorust kak Hayka. ZKuBble CHCTeMbI U MX OPraHM3aALMs 2 OK-02
Tema 1.1. Copeprkanre yueOHOTO MaTepuaa 2
Bbuonorus buonorust — Hayka o >xuBod mpupoge. CBs3u OHONOTMH C OOILECTBEHHBIMH, TE€XHHYECKUMH H
B cucTeMe Hayk. OOIIas | qpyruMu €CTECTBEHHBIMU HayKaMu, Quiocoduei, penurueil, STUKON, ICTETHKOW W mpaBoM. Poib
XapaKTEePUCTUKA XKU3HU | OMOIOTHH B ()OPMHUPOBAHIH COBPEMEHHON HAYYHOH KapTUHBI MUpa. CrcTemMa OMOJOTHIECKUX HAYK.
Metoapl TO3HaHMA JKUBOM HpuUpoAbl (HAOMIOAEHHE, SKCIEPUMEHT, OINHCAaHHE, H3MEpEeHHe,
KiaccuuKalus, MOACIUPOBaHIE, CTATHCTHIECKast 00paboTKa JaHHbBIX).
JKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonorud. OTIUYME JKUBBIX CHUCTEM OT
HEOpraHU4YecKoi mpupoasl. CBOMCTBa OMOCKCTEM U UX pa3HOOOpa3ue.
YpoBHH oOpraHuzanuy OWOCHUCTEM: MOJICKYJISPHO-TEHETHYECKUH, KJICTOYHBIN, OpraHu3MEHHBIH,
MOMYJISIIIMOHHO-BUOBOM, 9KOCUCTEMHBIH (OHM0-Teo1eHOTHIeCKH i), OnochepHBIH.
Pa3nen 2 XuMH4eCKHii COCTAaB U CTPOEHHE KJIETKH 10 OK-01, OK-02
Tema 2.1. CopeprkaHre ydeOHOTO MaTepuaia 2
XUMHYECKUH COCTaB XUMHUYECKUI COCTaB KIIETKH. XHUMHUYECKHUE DJIEMEHTBI: MaKpO3JIEMEHThI, MUKpPO3JIEMEHTHI. Boaa u
KkieTku. Bona MUHepaJgbHble BemlecTBa. DYHKIMM BOJABI U MUHEpPAJbHBIX BemecTB B kieTke. [lommep:xanue
Y MUHEpaJbHbIC OCMOTHYECKOTO OaaHca
petectsa [IpakTHueckoe 3aHsATHE 2

No 1 «YceTpolcTBO MUKPOCKONA U ITpaBHiIa pabOThI ¢ HUM»
No 2 «buosornyeckass pojib MHUHEPAIBHBIX BEIIECTB B OOCCICUCHUU IKH3HEICATSIBHOCTH
OpraHM3MOB, MTPOSIBJICHUS JUCOaTaHCa MHHEPAIBHBIX JJIIEMEHTOBY

Tema 2.2. ConepxaHue yueOHOTo MaTepuaa 4
bronmornuecku Baxuesie | benku. CoctaB U cTpoeHHe OENKOB. AMHHOKHCIOTHI — MOHOMeEphl OenkoB. Heszamenunmbie u
XUMHYECKHE 3aMEHHMMBbIE AMHHOKHCIIOTHI. AMHHOKHCIOTHBIA COCTaB. YPOBHHU CTPYKTYPHI OEIKOBOM MOJEKYJIBI
COEIMHEHUS (mepBuYHasi, BTOpUYHASA, TPETHUYHAs U YETBEPTHUUHAs CTPYKTypa). XMMHUYECKHE CBOMCTBAa OEIKOB.
Buonornueckne ¢ynkumn OenkoB. DepMeHTHl — Ouonoruueckue KartanuzaTtopbl. CTpoeHue

(depMeHTa: aKTHUBHBIA IIEHTp, cyOcTpatHas crnenupudHocTb. Kodepmentsl. Butamunbl. OTiauuus
(hepMEHTOB OT HEOPTaHMUYECKUX KAaTaJIn3aTOPOB.

1 O6pa30BaTeJ’ILHa${ opraHusanuys BIIpaBe CaMOCTOATCIIbHO OIPEACIIATh IMMOCICA0BATCIIBHOCTE U3YUCHU PA3JACIIOB U TEM, BXOIAIINX B HUX, 4 TAKKE NepepacupeacisiTb KOJINIECTBO
YacoB Jis1 OCBOCHUA 06y‘{aIOIlII/IMI/IC$I y‘IC6HOFO Marepuajia, € Y4YCTOM JIOTUKHU (I)OpMI/IPOBaHI/IH MNpEeAMCTHBIX PE3YyJIbTAaTOB, 06IIII/IX u HpO(I)CCCI/IOHaJ'IBHBIX KOMHGTGHHHﬁ,
MEKIPEAMETHBIX CBsI3CH C APYTrUMHU IUCHUTIIIMHAMU 06HI€O6pa3OBaT€J'ILHOFO n 06IHCHp0(1)€CCI/IOHaJ'II>HOI‘O IUKJIOB yqe6H0r0 mana OI1.
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VYraeBoapl: MOHOCaxapuIbl (TJII0K03a, pubo3a 1 1e30Kcupu003a), Iucaxapuabl (caxaposa, JakTo3a) u
rmoyiMcaxapuabl (Kpaxmai, TIUKOTeH, LEeJUToa03a). bruonornueckne ¢yHKIMM yrieBoAos. JIMmumsr:
TpUTIIALIEPUABI, GOCHOTUTTUALI, cTeporasl. I mapodrmasHO-THAPOPOOHEIE cBOMCTBA. bromorndeckme
¢ynkumu nunuaoB. CpaBHEHHE YIJIEBOJOB, OENKOB M JIMOMIOB KaK HCTOYHHKOB OJHEPTHH.
Hyxnennossie kuciotsr: JIHK u PHK. HykmneoTnnbr — MOHOMEpHI HyKJIEWHOBBIX KHCIOT. CTpoeHue u
¢dbyaxmm [IHK. Ctpoernne u pynknnn PHK. AT®: ctpoerne u QyHKInN

JlabGoparopHsbie 3aHATHS

No 1 «Ompenenenne Butamuaa C B TPOAYKTaX MTUTAHUS

Ne 2 «Ormpenenenne HaTAYHSI Kpaxmala B IMPOTyKTaxX MTUTAHUSD

Ne 3 «M3ydyenne KaTaTUTHIECKOW aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMIJIa3bl MIIH KaTajaa3bl)

Tema 2.3.
CtpyKTypHO-
(hyHKITMOHAIbHAS
OpTaHu3aIus KIeTOK

Coneprkanne yueOHOTO Marepuasa

Hurtonorust — Hayka o kierke. KietouHas Teopus — mpuMep B3auMOJICHCTBUS Huued U (akToB B
HayYHOM MO3HaHUU. MeTO/bI U3yYeHHs KIETKH.

Knerka xak menoctHas sxuBas cucrema. OOIIne Npu3HaKy KIETOK: 3aMKHYTasl Hapy»KHast MeMOpaHa,
mouekynbl JJHK kak renernueckuii anmapar, ciucreMa CHHTE3a Oelka.

Tunel KJIETOK: syKapuoTHdeckas U mpokapruotudeckasd. OCOOEHHOCTH CTPOEHUS MPOKapUOTHYECKON
knetku. Kietounast creHka Oaktepuil. CTpoeHHE 3yKapHOTHUECKOW KIIETKH. OCHOBHBIC OTIHYHS
pacTUTENHHON, XUBOTHOW W TPUOHOHN KIeTKU. [IOBepXHOCTHBIE CTPYKTYpPBHI KJIETOK— KIETOYHAS
CTEHKa, IMIMKOKAIUKC, X (QyHkuuu. [Inasmatnueckas memOpana, ee CBOMCTBa M (DyHKLINH.
Hutonnazma u ee opranouabl. OpHoMemOpanHble opraHouabl kietku: JIIC, ammapar [ombmxw,
nu30coMbl. IlomyaBTOHOMHBIE OpraHOWIBl KJIETKH: MHUTOXOHIpHH, TIacTuiael. IIpoucxoxnenue
MUTOXOHIpUH W T1wuactud. Buael mnactua. HememOpaHHble OpraHouabl KIETKH: PHOOCOMBI,
KJIETOYHBIN IIEHTP, IEHTPUOIHU, PECHUYUKH, )KTYTUKHA. DYHKIIUU OPTaHOMIOB KJIETKU. BKITtoueHus.
SAnpo — perynsTopHbIi LeHTp KieTku. CTpoeHue sipa: sijepHast 000JI0uKa, Kapuoruia3Ma, XpOMaTHH,
SIAPBIIKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KJIETKE

JlaboparopHsie 3aHATHS (HAa BEIOOp NpeTo1aBaTels)

No 4 «M3ydyeHne cTpoeHus KJIETOK paCTeHHUMH, )KUBOTHBIX U OaKTEpUil 10T MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenapaTax U UX OIHUCaHHE»
Ne 5 «IlpuroroBiieHne U onrcaHue MUKPOIPENAPATOB KIETOK PACTEHUID

Pa3nen 3. JKKusHepeaTe IbHOCTH KIETKH

Tema 3.1.
OOMeH BeIIECTB
Y TIpeBpalleHue

SHEPTUHU

B KJIETKE

Conepsxanne yaeOHOTO MaTepraa

OOmMeH BemecTB, WIW MeTa0oIM3M. ACCUMWIINMS (TUTACTUYECKUNA OOMEH) W JUCCUMUIISITHS
(3HepreTuveckuii OOMEH) — JBE CTOPOHBI €IWHOrO Tpolecca Mertabonmmsma. Poib 3aKkoHOB
COXpaHEHHUs BeIIeCTBA M OJHEPrMM B IOHMMAHUM MeTaboju3Ma. Tumbsl oOMEHa BEIIECTB:
aBTOTpOdHEIH 1 TeTepoTpodHbIii. Poib hepMeHTOB B 0OMEHE BEIIECTB U IPEBPAIEHIH YHEPTUN B
kinetke. @Dotocunre3. CBetoBas W TeMHOBas (asel (oTocuHTe3a. Peakiuu (oTocHHTE3A.
OddexTrrHOCTs (hoTOCHHTE3a. 3HaueHHe (HOTOCHHTE3a JJIsA KU3HU Ha 3emiie. BiusiHue ycioBuit

OK-01, OK-02
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cpensl Ha (OTOCHMHTE3 WM CIOCOOBI TMOBBIINICHUS €ro NPOAYKTUBHOCTH y KYJIBTYPHBIX PacTCHUH.
XemocuHTe3. XeMOCHHTE3UpyIolre OakTepuu. 3HaYeHHe XeMOCHHTE3a IS )KU3HU Ha 3eMiie.
OHepreTudeckuil 0OMEH B KIIeTKe. PaciieruieHre BeIecTs, BhIICICHUE U aKKyMYJTUPOBaHUE SHEPTUU
B KJETKe. DJTambl JHepreTmyeckoro obOMeHa. ['nmukonu3. Bpokenune u ero Buabl. KuciopogHoe
OKHCJICHHE, WU KiIeTouHoe neixanue. OxuciautenbHoe dochopunupoBanne. DPPEKTHBHOCT
SHEPTeTHYECKOr0 OOMeHa

Tema 3.2.
Buocunres Oenka

Cojeprkanue yueOHOro Marepuasa

Peakiun matpuunoro cunresa. ['enermueckas muHpopmaunus u JHK. Peammzanus renermueckoit
nHpOpMaIuu B KiIeTKe. | eHeTHUeCKHid KOJ W €ro CBOWCTBA. TPaHCKPHIIMS — MATPUYHBIA CHHTE3
PHK. Tpancnsiuusi — O6uocunTe3 Oenka. DTambel TpaHchasuuu. KoaupoBaHue aMUHOKMCIOT. Ponb
pubocomM B OMocuHTE3e Oenka

[IpakTHueckoe 3aHsTHE

No 3 «Pemenue 3a1a4 Ha oOpeIeeHUE MOCIEI0BATEIbHOCTH HYKICOTHIOBY

Tema 3.3.
Bupycsl

Coneprkanne yueOHOTO Marepuasa

Hexnerounsie ¢opmbl ku3Hu — BuUpychl. Wctopust oTtkpeitusi BupycoB (. WM. MBaHoBckwit).
OCoOEHHOCTH CTPOCHUSI M JKU3HEHHOTO IWKJIa BUpycoB. bakrepuodaru. bonesnu pacrenwmid,
JKUBOTHBIX W YeJOBEKa, BBbI3bIBaEMbIe BUpycamH. Bupyc mmmyHomedummrta yemoBeka (BUY) —
Bo30yautens CITM da. [lpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUi

Pa3nen 4. PazmHo:xxeHue

U MTHAUBUAYAJBHOEC PAa3BUTUEC OPIraHU3MOB

Tema 4.1.
JKU3HEHHBINA TUKIT
KJIETKHU

Cojeprkanue yueOHOro Marepuasa

KieTouHbId MK, WM KU3HEHHBIN UK KieTkd. MHTepdasza u murto3. [Iporeccsl, mpoTeKkaromiye B
uHtepdasze. Permmkammss — peakumst MmartpuuHoro cuHresa JIHK. Crpoenme xpomocom.
XpOMOCOMHBIH HabOp — KapuOTUN. JMMIOWAHBIA M TalJIOWTHBIA XPOMOCOMHBIE HaOOpHI.
Xpomatuapl. L{uTonmornueckne OCHOBBI Pa3MHOKEHUS M WHAMBHIyaJbHOTO Pa3BUTHS OPTaHU3MOB.
Henenne kietkn — muto3. Ctaguu muro3a. [Iponeccsl, NpoucxoAsaiue Ha pa3HbIX CTaIusAX MUTO3A.
Buonornueckuii cmpics murosa. IlporpaMmupyemas ruGenpb KIETKHU - alloNTo3

Tema 4.2.
DopMbl pa3MHOKEHUS
OpraHu3MOB

Conepxanue yaeOHOTO MaTepuana

@dopMbI pa3MHOKEHHUS] OPTaHU3MOB: OECIIONIOe | T0JI0BOE. BHbl 6€CTIONoro pa3MHOXKEHUS: JeTICHIE
HaJBO€ W IMOYKOBAaHWE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATHBHOE Pa3MHOXKECHHE.
HckyccTBeHHOE KIIOHMPOBAaHUE OPTAHU3MOB, €0 3HAUSHHE [T CEEeKITHH.

[MonoBoe pa3mHOXKEHHE, ero OoTiMuus OoT Oecronoro. Meiio3. Craaum wMeio3a. [Ipornecchr,
npoucxojsmue Ha craguax Meiosa. IloBenenne xpomocom B Meiosze. Kpoccunrosep.
Bronornueckuii cMbicn 1 3HaueHue Meio3a. ['amerorenes — npouecc 00pa3oBaHMs MOJOBBIX KIIETOK
Y )XUBOTHBIX. TTostoBEIE JKeNe3bl: CEMEHHUKN U SUIHUKH. 06pasoBaHHe 1 PA3BUTHUC IOJIOBBIX KJIETOK
— rTaMmeT (crepMaTo30W, SUIEKIIETKa) — CHepMarorene3 u oorere3. OCOOEHHOCTH CTPOCHHS
SALEKIETOK U criepMaTo3onio. Omnogorsopenue. [lapreHorenes

Tema 4.3.

Conepxkanre yd4eOHOTO MaTepuana

OK-01, OK-02
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WnnuBunyansHoe
pPa3BUTHE OPTAaHU3MOB

WnnuBuayansHoe pasBuTHE (OHTOTeHE3). OMOpHOHANbHOE pa3BUTHE (dMOpHOreHe3). Tarlbl
HMOPHOHATIBHOTO PA3BUTHS y ITO3BOHOYHBIX >KUBOTHBIX: IpOOJICHHE, TacTPYJIALHs, OpPraHOTCHE3.
[TocTomOproHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHA: TPSAMOE, HEIpsAMoe
(mmumHOYHOE). BnusiHMEe cpeapl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BpOXKIeHHBIE ypojncTBa. Poct u pasButme pacteHuil. OHTOTE€HE3 IIBETKOBOTO PACTEHHS: JBOWHOE
OILTOJIOTBOPEHHE, CTPOCHHE CEMEHH, CTAIHU Pa3BHTHS

HpaKTI/I‘leCKI/Ie 3aHATHA

Ne 4« exmmonHbIe 3a00JICBaHMSI M SITHACMHUN B UICTOPUH YETIOBEICCTBAY.
Ne 5 «Baknunanus kak npoduiakTuka HHPEKITHMOHHBIX 3a00JICBaHUI

Paszpnen 5. Haci1eiCTBEHHOCTh M U3MEHYMBOCTh OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJeI0BaHUs

Copeprkanre yueOHOTO MaTepuana

[Ipeamer u 3amaum reHeTukd. Posp muTOJIOrMM M 3MOPUOJIOrMM B CTAHOBICHUU IeHETUKU. Bkian
POCCHICKUX | 3apyOe:KHBIX YUEHBIX B pa3BUTHE TCHETHKH. METO/bl TeHETUKH (THOPUI0IOTHICSCKUH,
LUTOTEHETUYECKUH,  MOJEKYJspHO-TeHeThdeckuil). = OCHOBHBIE  TE€HETHYECKHE  IOHSTHA.
I'eneTnyeckas CHMBOJIMKA, HCHONb3yeMast B CXeMaxX CKpPEIUBaHUH.

3aKOHOMEPHOCTH HAacleIOBaHUs MPHU3HAKOB, YycTaHoBleHHble [. Menmenem. MororuOpuIHOE
CKpelMBaHUe. 3aKOH €AMHOO0Opasusi THOPHIOB TEPBOrO MOKOJNeHUs. [IpaBuio TOMUHHpPOBaHUSL.
3aKkoH paclieruieHus: npu3HakoB. ['nnore3a unctotsl ramer. IlonHoe u HENOJIHOE TOMHMHUPOBAHUE.
JurnOpuaHoe ckpeluBaHue. 3aKOH HE3aBHCHMOIO HacjelOBaHUs NMPHU3HAKOB. LluToreneruueckue
OCHOBBl  JUTHOPUIIHOTO  CKpEIIMBaHMs. AHaIu3upymomee CKpemmuBanue. Mcmonp3oBaHue
AHAJM3UPYIOLIETO CKPEIIMBaHUs IS OIIpeielICHHs TEHOTHITa 0co0u

HpaKTI/I‘IQCKOG 3aHATHUC

No 6 Pemienue 3aay Ha onpeesieHue BEPOSITHOCTH BOZHUKHOBEHHMSI HACIEACTBEHHBIX IPU3HAKOB MIPU
MOHO-, JTU-, TIOTUTHOPUIHOM H aHATU3UPYIONIEM CKPEITUBAHNN, COCTABICHHE TeHOTUITUIECKUX CXEM
CKpellIUBaHUs

Tema 5.2.
CrenneHHoe
HacJeJ0BaHuE
MIPU3HAKOB

Conepxanue yueOHOTo MaTepuaia

CuennieHHOe HaclieoBaHue npu3HaKoB. Paborta T. Moprana no cuenyieHHOMY HacjeI0OBaHUIO T€HOB.
Hapymenne creruieHuss TEHOB B pe3ylbTaTe KpPOCCHHIOBepa. XpOMOCOMHAs — Teopus
HaCJIeJICTBEHHOCTH. | eHeTHUecKre KapThl.

I'enetnka mosa. XpOMOCOMHOE OmpeAeNeHne IMoja. AYTOCOMBI M IIOJNOBBIE XPOMOCOMBI.
['oMorameTHBIE 1 reTeporaMeTHble opraau3Mbl. HacnenoBaHme Mpu3HaKoB, CHEIUIEHHBIX C MTOJIOM

IIpakTHueckoe 3aHsTHE

Ne 7 Pemienue 3aa4 Ha OPCACICHUC BEPOATHOCTU BOSHUKHOBCHU A HACIICACTBCHHBIX IPU3HAKOB ITIPpU
CHCIJICHHOM HACJICAOBAHWH, COCTABJICHHUC T'CHOTUIINYCCKUX CXEM CKPCHIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHUYUBOCTH

Coneprxanne yaeOHOTO MaTepraa

N3menunBocTh. Buasl WM3MEHYMBOCTH: HEHACTEICTBEHHas M HaciencTBeHHas. Poib cpeasl B
HEHACJEACTBEHHOH  HM3MEHYMBOCTH.  XapaKTEPUCTHKAa  MOAW(PUKAIMOHHOM  W3MEHYUBOCTH.
Bapuanvonnslii psn u BapuanmonHas Kpusad. Hopma peaknmum npusHaka. KonnuecTBeHHblE M

OK-01, OK-02
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KaueCTBCHHBIC MPU3HAKK U UX HOpMA peakiun. CBolcTBa MOIU(DHUKAIIMOHHONH N3MEHUNBOCTH.
Hacnencreennas, wiand reHOTHIIMYECKass M3MEHUYMBOCTE. KOMOMHATHBHAsT M3MEHYMBOCTH. MeHo3 u
MOJIOBOM TMPOIIECC — OCHOBA KOMOWHATHBHOW W3MEHYHBOCTH. MyTallMOHHAsT HM3MEHYHUBOCTb.
Knaccudukanus myTanmii: TEHHBIE, XPOMOCOMHBIC, Te€HOMHbIE. UacToTa W TPUYMHBI MYyTallWid.
Myrtarenaple  (akTopbl. 3aKOH TOMOJIOTUYECKHMX pSAIOB B HACIEICTBEHHOW WM3MEHYHMBOCTHU
H. U. BaBunosa

HpaKTI/I‘leCKOC 3aHATHUC

Ne 8 Pemienue 3aa4 Ha ONPCACIICHUC BEPOATHOCTU BOSHUKHOBCHUA HACIICACTBCHHBIX IPU3HAKOB IIPpU
Pa3JIMYHBIX THIIAX B3aMMOJICHCTBHS T'CHOB, COCTABJICHUEC I'CHOTUIIMYCCKNX CXEM CKPCIIMBAHUA

Tema 5.4.
I'eneTuka uegoBeka

Copeprkanre yueOHOTO MaTepuaia

I'enetmka dgemoBeka. Kapwotum  demoBeka. OCHOBHBIE  METONBI TEHETHKH  YEJIOBEKa:
TeHEATOTUYECKUH, OJIM3HEIOBBIH, IIUTOT€HETUYECKUH, OHMOXUMUYCCKHUI, MOJIEKYJISIPHO-
reHetudyeckuil. COBpPEMEHHOE OINpeAeNiCHHE TE€HOTUIA: IOJHOTCHOMHOE CEKBEHUPOBAHHUE,
TeHOTUNMpPOBaHWe, B TOM uyucie ¢ mnomompio [II[P-anammza. HacnencrBenHble 3aboieBaHus
YeJIOBEKa: TCHHbIC 0O0JIe3HU, OOJIE3HM C HACJICJICTBCHHOHN MPEpacIooKEHHOCThIO, XPOMOCOMHBIC
0ose3nn. CoMaTHUECKHME M TeHepaTUBHBbIC MyTalud. CTBOJIOBBIC KJICTKU. [IpUHIMIBI 370POBOTO
o0Opa3a >KHM3HH, IWATHOCTUKH, NPO(DHUIAKTHKKA W JIEUYSHHUS TEHETHYECKHX Oone3Hei. Memnuko-
TEHETUYECKOE KOHCYIBTUPOBAaHUE. 3HAUCHNE MEIUIIMHCKON TeHETUKHU B MIPEIOTBPAILICHUN U JICUCHUH
TeHETUYCCKUX 3a00JICBaHMI YEJIOBEKa

[IpakTHueckoe 3ansTue

Ne 9 «CocraBneHue 1 aHaIIN3 POAOCIOBHBIX UCJIOBCKA»

Pasznen 6. DBoIonHOHHAsE OMOJIOT U

Tema 6.1.
OBONIOIMOHHAS TEOPHUs
U €€ MECTO
B OMOJIOTHH

Conepsxanue yaeOHOTO MaTepuana

[pennochuUIKM BO3HMKHOBEHHS 3BOJIIOIMOHHON TEOpHH. DBOJIOIMOHHAS TeopHs U €€ MecTo B
Ouornoruu. BiusHue SBOIIONMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH M IPYrux Hayk. CBUAETEIhCTBA
aBoMOIMH. [laieOHTOIOrnYeCKHe: MOCIe0BATEIbHOCTh TOSIBJICHUS BU/IOB B MAJICOHTOIOTMIECKON
JIETONHCH, TepexoaHble ¢opmbl. buoreorpaduueckue: cxoactBo W pasznuune (ayn u  Qiop
MaTepUKOB MU OCTPOBOB. DMOPHOJOTMYECKHE: CXOJCTBA M pa3Nuusi SMOPHOHOB PAa3HBIX BHIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMHYECKHE: TOMOJIOTWYHBIC, AHAIOTHYHBIC, PyIUMEHTapHBIC
Opranbl, aTaBU3MBbI. MOHeKyHHpHO'6I/IOXI/IMI/I‘-IGCKI/IG: CXOACTBO MEXAaHMU3MOB HACJIICACTBECHHOCTH U
OCHOBHBIX METa0OJIMYECKHX ITyTeH y BCEX KHUBBIX OPraHH3MOB.

OposrounonHas teopust Y. Jlapuna. [Ipeanocsuikn BOSHUKHOBEHHS JapBHHU3MA. [IBIKYIINE CHIIBI
3BOMIONMK BHAOB TO [lapBuHy (M30BITOYHOE pPa3sMHOXKEHHE IPH OTPAHUYCHHOCTH PECYPCOB,
HeonpenenEHHas N3MEHIYHBOCTh, 00ph0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBosronus

ConeprkaHre y4eOHOTO MaTepuana

Cunretnueckass teopus odBomtoruu (CTD) m e€ OCHOBHBIE IOJIOKEHUS. MUKPOIBOIIONHS.
[Nomynsiiysa Kak equHUIA BUA U SBOJIOINH.
JBwkynme cuibl  (pakTophl)3BONIONMK  BHJIOB B Tpupojie. MyTalMOHHBIM TpoIecC  H

OK-01, OK-02
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KOMOMHATHBHAS M3MEHYMBOCTh. [lomyNsnimoHHbIE BONHBI U Aped¢ reHoB. M3omsiius u Murpanus.
EctecTBeHHBI OTOOp — HampaBisiolMi (akrop »Bojonud. DOPMBI €CTECTBEHHOTO OTOOpA.
[Ipucmoco6meHHOCTh OpPraHU3MOB Kak pe3ysibTaT 3BOJIONuH. llpuMmepbl npucmocobmeHut y
opranu3MoB. Apomop¢ho3sl U uanoanantaiuu. Bun u Bunooopazosanue. Kpurepuu Buga. OCHOBHBIC
(hopmBI BHII0OOpa30BaHUs: TeorpahuIecKoe, SKOJIOTHIECKOEe

Tema 6.3. Copeprkanre yueOHOTO MaTepuaia 1
MaxkposBostonus Maxkpossomoniiss.  DopMbel  3BONIOIMH:  (UIeTHYEecKas, AWBEPreHTHAs, KOHBEPTeHTHAsd,
napamiensHast. HeoOpaTuMocTh SBOJIOIHH.
«CpaBHeHHUE BHIOB IO MOP(OIOTHIECKOMY KPUTEPUIO»
nnu «Onucanue NpUcHoco0IEHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay
Pasnes 7. Bo3HukHOBeHNe M pa3BUTHE JKM3HM Ha 3emuie 6 OK-01, OK-02
Tema 7.1. Conepkanue yu4eOHOTO MaTepuasa 2
3apoxxaeHue JloHay4yHbIe IPEICTaBICHUS O 3apOKICHHUU >KM3HU. HaydHble rUnOTE3pl BOSHUKHOBEHMSI KU3HU HA
Y Pa3BUTHUE KU3HU 3emite: abWoreHe3 W IMaHCHEepMHUs. XUMHUYECKas HBOMIONUSA. AOWOTEHHBIH CHUHTE3 OPTraHUYeCKHX
BCIIECCTB M3 HCOPraHNM4YCCKHUX. 3KCHepI/IM€HTaﬂbHOG IMMOATBECPIKACHUC XUMHYECKOUN 3BOJIFOLINH.
Hauanbneie stanel 6uonorunyeckoit sBomronuu. ['unoreza PHK- mupa. ®opmupoanne meMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHME MpPOTOKJIETKH. IlepBhie kieTkM M uX 3Bojronusa. PopmupoBaHne
OCHOBHBIX I'PYIIII )KUBbIX OPTaHU3MOB.
PazButne xu3nu Ha 3emiie 1o spam u nepuonam. Karapxeil. Apxeiickas W ImpoTEpO30McKas 3pHI.
[laneozoiickass spa u e€ mepHombl: KeMOPHICKHA, OPIOBUKCKUAN, CHUITYPUUCKHN, EBOHCKHIA,
KaMEHHOYTOJIbHBIM, nepMckuil. Me3o3olickast 3pa U €€ NepHOoIbl: TPUACOBBIM, IOPCKUMA, METOBOM.
Kaitno3zoiickas 3pa u e€ nepruoapl: MajgeoreHOBbIA, HEOTEHOBBIM, AaHTPOIIOTCHOBEII.
Tema 7.2. Conepsxanue yaeOHOTO MaTepuana 1
Cucrema CucrtemMa OpPraHHMYECKOr0 MHUpPa KaK OTPaXEHHE 3BOMIOLUH. OCHOBHBIE CHUCTEMAaTHYECKHE TPYIIIbI
OPraHMYECKOro MUpPA. | OpraHU3MOB. XapaKTEPUCTHKA KIMMaTa U Te0JIOTHYECKHX MpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLUN
[Ipoucxoxnenue PacTUTENBHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHHid 1 KUBOTHHIX. [losiBiIeHUE, paclBeT U
YCJIOBCKA — BBIMHUPAHUC I'PYIII )KUBBIX OPraHU3MOB.
aHTPOIIOTeHE3 OBoNIOIMST YeNlOBeKa. AHTPOIOJOTHS KaKk Hayka. Pa3BuTwe mpenCcTaBICHWH O TNPOUCXOXKIACHUU
yenoBeka. MeToabl M3ydeHHUs aHTpornorene3a. CXoOJICTBA M PA3IMYMs YEIOBEKa M JKUBOTHBIX.
CucremaTnueckoe TIOJOXKEHHE uesioBeka. JIBwkymme cuibl  ((pakTOpb) aHTpOINOreHe3a.
HacnencTBeHHass HW3MEHYMBOCTH M €CTECTBEHHBIM 0TOOp. OOIIECTBeHHBI 00pa3  KU3HH,
M3rOTOBJIEHUE OPYIUil TpyJa, MBIIUIEHHE, pEYb
Tema 7.3. Conepxanne yaeOHOTO MaTepraa 1

OCHOBHBIE CTaIUU
SBOJIIOLIMHU YETOBEKA

OcCHOBHBIC CTaIMM W BETBU SBOJIONMU YEIOBEKAa: aBCTpaionuTekw, UemoBek ymenbrid, YemoBex
npsmoxoasamuii, YenoBek HeannepTanbckui, YenoBek pa3yMHBIH COBpeMEeHHOro tuma. Haxomaku
HCKONIAeMBIX OCTAHKOB, BpeMs CYIIECTBOBAHUS, 00JIACTh PACIIPOCTPaHEHUS, 00BEM TOJIOBHOTO MO3Ta,
00pa3 Ku3HU, OPYIAHSL.

Uenoseueckne pacbl. OcHOBHBIE OOJbIIME packl: eBponeoujHas (eBpasuiickas), HErpo-
aBCTpaJOuHAs (3xBaTOpHANbHAS), MOHTOJIONTHAS (a3marcko-aMepuKaHCKas). UepThl
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MPUCIIOCOOJICHHOCTH TIPEICTaBUTENICH YEIOBEUSCKUX pac K YCIOBHSM CYIIECTBOBaHHS. EIUHCTBO
yenoBedyeckux pac. Kpuruka pacusma.

«Bpewmst 1 myTH paccelieHus YeJI0BeKa 110 MIaHeTe»

i «[IpucnocoOIeHHOCTh YEIOBEKa K pa3HbIM YCIOBHSM Cpe/bl. BiusHue reorpaduueckoii cpes
Ha MOP(OJIOTHIO W (PH3HUOIIOTHIO YETTOBEKA»

Paznen 8. OpranusMbl M OKpY:Kaloliasi cpeaa 4 OK-01, OK-02,
Tema 8.1. Cojeprkanne yueOHOTO MaTepuaa 1 OK-07
Okonorus OKoyorusi Kak Hayka. 3ajayd W pasfelibl dKOJOTMH. MeTOObl SKOJOTHMYECKHX HCCIIEeOBaHHM.

Kak Hayka. Cpenpl DKOJIOTUYECKOEe MHPOBO33PEHUE COBPEMEHHOTO 4deioBeka. Cpelbl OOMTaHUsI OpraHW3MOB: BOIHAs,
KU3HH. Ha3eMHO-BO3YIIIHAs, IIOYBEHHAS, BHYTPHUOPIaHU3MEHHASI. DKOJIOTHYECKHUe (baxTOopsI.
DKONOru4ecKue Knaccudpukanus skomoruyeckux (GakTopoB: aOHMOTHUYECKHE, OMOTHYECKHE U aHTPOIOTEHHEIE.
(dakTopsl JeiicTBre dKONOTHYECKHX (PAKTOPOB HA OpraHU3MBL.AOHOTHYECKHE (aKTOpPHL: CBET, TEMIIEpaTypa,
BiakHOCTh. DoTonepuoansm. [IpucnocoOnenus: OpraHu3MoOB K IEHCTBUIO a0MOTHYECKHX (PaKTOPOB.
buonormueckne putmel. buotmueckme ¢akropel. Bumel  OMOTHYECKMX — B3aMMOAEWCTBUIA:
KOHKYPCHLIUS, XHUINHUYECTBO. [lapa3WTusMm, MyTyaln3M, KOMMEHCAIU3M (KBapTHPaHCTBO,
HaxJICOHMYECTBO), aMEHCAlIM3M, HEWTpaiu3M. 3HaYeHHe OWOTHYECKWX B3aMMOACHCTBHN st
CYIIECTBOBAaHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX
Tewma 8.2. CopeprkaHre ydeOHOTO MaTepuaia 1
OKoJIorH4ecKue OKOJIOTHUYECKHEe XapaKTEpUCTHUKU Momyaaurnud. OCHOBHBIE TOKAa3aTelH MOMYJISILHUU: YUCIEHHOCTS,
XapaKTEPUCTUKU IJIOTHOCTB, POXKIAAEMOCTh, CMEPTHOCTD, ITPUPOCT, MUTPALIUA. I[I/IHaMI/IKa YHCJICHHOCTH MONYJISINHUU U
MOMYJISLAN e€ peryssiuus.
IToacy€r NIOTHOCTH MOMYJIALMKA Pa3HbIX BUJIOB PACTCHHM.

Paznen 9. Coob1iecTBa M 3KOJ0THYECKHE CHCTEMBI 10 OK-01, OK-02,

Tema 9.1. Coziepkanue yueGHOro MaTepuaia 2 OK-07
CooOmiecTBa CooOmecTB0 oprann3MoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHJOBas, IPOCTPAHCTBEHHas,
OpraHU3MOB, Tpoduueckas (numesast). Bunsl-nomunantel. CBs3u B OnoLeHO3E.
3KOCHUCTEMBI Okosoruueckue  cucteMbl  (9kocuctembl). [loHsTHe 00 9KocucTeMe ©  OHOTEOIeHO3e.

OYHKITMOHAIBHBIE KOMITIOHEHTHI SYKOCHUCTEMBI: TIPOIYIIEHTHI, KOHCYMEHTHI, peaylieHTsl. KpyroBopot
BEIIECTB U IOTOK 3HEPrUU B 3KocucTeme. Tpoduueckue (muiieBbie) ypoBHU SKocucTeMsbl. [lumeBsie
uenn W cetdn. OCHOBHBIE IIOKa3aTeJIM 3KOCHCTEMBbI: OHoOMacca, MPOAYKIHA. OKOJOTHYECKHE
MUPAMUJIIBL:  TIPOAYKIMH, YHUCIEHHOCTH, Ounomacchl. CBOWCTBa 3KOCHCTEM: YCTOHYUBOCTD,
camoperyisinus, passurue. CyKueccus.

[Ipupoanbie s3KOCUCTEMBI. DKOCUCTEMBI PEK U 03€P. DKOCHCTEMA XBOMHOTO WIIN ITUPOKOIUCTBEHHOTO
jeca. AHTPONOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMEI. buonormdeckoe wu
XO3HCTBEHHOE 3HAYEHUE arpodkocucTteM W ypbOodkocucreM. buopaszHooOpaszume kak (axTop
ycTounBOCTH 3KocucTeM. CoxpaHeHne OMOJIOTHYECKOr0 pa3HooOpasust Ha 3emie

Tema 9.3. Conepxanue yueOHOTO MaTepraa 1
buocdepa — VYuenne B. WM. Bepnaiuckoro o Omochepe. I'panuiipl, coctaB u cTpykTtypa Ouocdeps. JKupoe
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riodanbHas
DKOCHUCTEMA 3EMITH

BemecTBO U ero Gynkiuu. OcodeHHOCTH Onocdepsl Kak TiIo0aIbHON dKOCHCTEMBI. JlMHaMu4Yeckoe
paBHOBecHe U oOparHas cBs3b B Omocdepe. KpyroBopoTsl BemecTB U OMOTCOXUMHUYECKHE ITUKIIbI
aeMeHTOB (yTiieposa, a3ota). 30HaIBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIHL.

Tema 9.4.
Bausnaue
AHTPOTIOTCHHBIX
(haktopoB Ha Ouochepy

Cojeprkanue yueOHOro Marepuasa

UYenoBeuectBO B Ounocepe 3emin. AHTpONOreHHbIE H3MEHEHHs B Ouocdepe. [moGambHble
skoornyeckue mpooOmemsl. CocymiecTBOBaHHWE TPHUPOABI W denoBedecTtBa. CoxpaHeHHe
O6mopa3sHooOpa3usi Kak OCHOBa ycToWumBocTH Omochepsl. OCHOBa paIiOHATBHOTO YIIPABICHUS
MPUPOAHBIMU PECYpPCaMu H MX HCIoNb30BaHue. JlocTmkeHus: OMOJIOTHU M 0XpaHa MPUPOABI

Tema 9.5.
Bausaune conmaibHO-
DKOJIOTHYECKHUX
(hakTOpOB Ha 3I0POBBE
YyeJI0BEKa

Cojaeprkanue yueOHOro Marepuasa

310poBbe U ero cocTaBisttomue. @akTOpbl, HOJIOKUTEIFHO U OTPULIATENIFHO BIMSIONINE HA OPTaHU3M
geoBeka. [IpobieMa TeXHOTEHHBIX BO3JICHCTBHI Ha 3110POBBE YETOBEKA (IEKTPOMATrHUTHBIC OIS,
6I>ITOB351 XUMHA, I/I36I>ITO‘IHI>I€ IyMbl, paavyanuda H T.H.). AI[aHTaHI/IH OopranusMa 4Ye€JIOBCKa K
(hakTopaMm okpyxatomiei cpensl. [IpuHIHIBI HopMUPOBaHUS 3T0POBHECOEPETAIONIETO MOBEICHUS.
dusnueckas akTUBHOCTB M 30poBbe. bruoxuMumueckre acrekThl paiioHaIbHOTO IIHTAHUSL.

Paznen 10. Centekuusi Opranu3mMoB, OCHOBbI OMOTEXHOJIOTMHU

Tema 10.1.
Cenexus
KaK HayKa ¥ Iporiecc

Cojeprkanue yueOHOro MaTrepuasa

Cenekius Kak HayKa | Mpoiiecc. 3apoxACHHUE celeKInu U qomectukanus. Yuenne H. Y. BaBunosa o
LEHTpax MHOT000pa3usi M IPOUCXOXKAEHHS KyJIbTYpPHBIX pacTeHHH. LIeHTpel mpoMcxoxIeHus
JOMAaIIHUX XUBOTHBIX. Copt, mopona, mramMm. COBpeMEHHBIE METOIbI CENEKLMH. MaccoBbld U
WHAWBUAYaNbHBIE  OTOOpPHI B CEJNEKUMM pPAcTeHUH W KUBOTHBIX. OleHKa 3KCTepbepa.
BrnuskoponctBenHoe ckpemuBanne — WHOpuauHT. Yucras nunus. CKpelIUBaHUWE YHCTBIX JIMHUM.
I'ereposuc, wniam rubpunHas cuia. HepoacTBeHHoe ckpemmBanue — ayTOpuauHr. OtaanéHHas
rubpuausanus 1 e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 W MOJydeHUe MONUILIONI0B. JlocTmkeHus
CEJIEKIINY PACTEHHUH, ’KUBOTHBIX K MUKPOOPTaHU3MOB.

BrotexHonorus kak oTpaciie NpOU3BOACTBA. | eHHAs MHXKEHEpH. DTalbl CO3/1aHU PEKOMOMHAHTHON
JHK wu Tpancrenneix opraHu3moB. Kiierounas umxeHepus. KieTtouHwsle  KyJbTYypHl.
MukpoKkIOHaIEHOE pa3MHOXKEHNe pacTeHHH. Knonuposanue BBICOKOTIPOTYKTUBHBIX
CeNTbCKOXO3IMCTBEHHBIX OPTaHU3MOB. DKOJIOTHUYECKHEe U dTHYecKkue mpodiembl. [MO — reHeTndyecku
MOJIUGHUIMPOBAHHBIE OPTaHU3MBI.

OCHOBHBIE HAIPaBJICHUS COBPEMEHHOH OWOTEXHOJOrMH B Tpo(ecCHOHATBHON NIesTeNbHOCTH
yenoBeka. Meroasl OuorexHonorud. OOBEKTHl OMOTEXHOJOTMU. JTHKA OHOTEXHOJIOTMYECKUX
W TEHETHYECKHX 3KcrepuMeHToB. IlpaBmia momcka m aHanu3a OMOSKOJIOTHUECKOW HH(pOpManuu
W3 Pa3IM4HBIX HMCTOYHMKOB (HaydHas M Yy4eOHO-HayuyHas JUTeparypa, CpeIcTBa MacCOBOM
nH(popMaIuy, ceTb VIHTEpHET U IpyTHe)

OK-01, OK-02,
OK-07

IpomexxyTounas arrectanus (uddepeHIMpoBaHHbIH 3a4eT) — 2 ceMecTp

*k*k

Bcero:

72
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3. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
AACHUITIINHBI

3.1 MarepuajibHO-TEXHHYECKOE oO0ecnedeHue JUCHUTLTUHBI

Jis peanmu3anuu MPOrpaMMbl TUCHUIUTHHBL «buonorus» uMeercss yueOHBbIM KaOWHET
€CTECTBEHHO-HAYUYHBIX JIUCLUILINH.

Oo6opynoBanue y4yeOHOro kabuHeTa: pabodee MECTO MperojaBaTeis, MMOCATOYHbIE
MecCTa 10 KOJIMYECTBY 00yJarouuxcs, J0cka MeJoBasi, IJIakaThbl, pa3JaTOYHbIA MaTepual B BUJIE
CXEM U PUCYHKOB JJIsl BBIMOJIHEHUSI TaOOPATOPHBIX U MPAKTHYECKUX PadoT.

TexHuveckue cpeacTBa: MyJIbTUMEIUWHBIN KOMIUIEKT (KOMIIBIOTEP C JIMLIEH3UOHHBIM
IIPOrpaMMHBIM OOECIIeYEeHUEM, MOHUTOP, MPOEKTOp, 3KPAaH HACTEHHBIN, KOJOHKU (ayauo),
BugeopuibMpl: «CtpoeHue U (QyHKUUU KiIeTKu», «OOMEH BELECTB U JHEPIHMH B KIETKEM,
«Pa3MHOXX€HHE OpPraHU3MOBY»; ayIUOBU3YAJIbHBIE CPE/ICTBA — CXEMbI U PUCYHKH K JIEKIUSIM B
BU/JIE CJIAII0B U DJIEKTPOHHBIX MTPE3ECHTALUMN.

JIMeH3HOHHOEe MPOrpaMMHoe odecrneyeHune

P7-O¢duc». Horoop Ne I[13-1K-033 or 21.12.2022 1. ¢ OO0 «ConspucTexHONTOMKUCY, T.
CapatoB (c 01.01.2023, 6eccpouro).

KasperskyEndpointSecurity (anTuBHpycHOE mporpamMmmHoe obecneueHue). CyOJUIIeH3UOHHBIN
norosop Ne 6-887/2024/KCTI-170 ot 06.12.2024r.

Cpok netictBus gorosopa: 01.01.2025r.-31.12.2025 r.

3.2. AudopmannoHHoe odecneyeHHe peain3alu NporpaMmmMbl

3.2.1. OcHOBHBbI€ HCTOYHHUKH
1. 3asng P.I'. buonorust mna KoJuiemked: ydel. mocoOue: oOmieoOpazoBareabHas
noaroroska /P.I".3asn, B.O.byrBunosckuit. — U3n. 2-e. — PoctoB u//l.: ®enuke, 2018 r.

2. Aradonosa, 1. b. buonorus : 6a3oBelif ypoBens : yueOHuk / M. b. Aragonosa, A. A.
Kamenckwii, B. . CuBorna3oB. — 2-e u3j., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — Texkcrt : sneKkTpoHHBbIl // JlaHb : 371eKTpOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/472913

3. AradonoBa, 1. b. buonorus : 6a30BbIil ypOBEHb : MPAKTUKYM : yueOHOe mocooue / U.
b. Aragonosa, B. 1. CuBornazos. — 2-e u3., crep. — Mocksa : IIpocsemienue, 2025. — 112
c. — ISBN 978-5-09-121342-3. — Tekct : 3neKTpoHHbIH // JlaHb : 31eKTpOHHO-OMOIHOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/472916

3.2.2. JlonosHUTEJbHASA JUTEPATYpPa
1. Aprynosa, M. B. Dxonorus : 6a30Bblii ypoBeHb : yuyeOHuk / M. B. Aprynosa, /[. B.
Mopryn, T. A. Ilmocauna. — 2-e u3n., crep. — Mocksa : [Ipocsemenue, 2025. — 175 ¢. —
ISBN 978-5-09-122427-6. — TekcT : »neKTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/497810
2. ®enopoc, E. M. Dxonorus : 6a30BbIil ypOBEHB : MPAKTHKYM : yueOHOe mocodue / E. .
®enopoc, I'. A. HewaeBa. — 2-e u3a., crep. — Mocksa : IIpocsemenne, 2025. — 381 c¢. —
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ISBN 978-5-09-126107-3. — Texkcr : »smexkTpoHHbIi //  JlaHb
cucrema. — URL: https://e.lanbook.com/book/497807
3. bBuosorus :

ANIEKTPOHHO-OMOIMOTEYHAS

10-#1 kmacc : 06a3oBblii ypoBeHb : yueOHUK / B. B. Ilaceunmk, A. A.
Kamenckwmii, A. M. Py6moB [u ap.] ; mox penakiueit B. B. [laceunuka. — 6-¢ usm., crep. —
Mockaa [IpocBemenune, 2024. — 223 c. — ISBN 978-5-09-112164-3. — TekcT :
AJICKTPOHHBIN // Jlanb
https://e.lanbook.com/book/437336

4. bwuonorus: 11-i kmacc: 6a3zoBblii ypoBeHb : yueOHuK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PybuoB [u ap.]. — 6-e usn., crep. — Mocksa : [Ipocsemenue, 2024, — 272
c. — ISBN 978-5-09-112165-0. — Tekcr : anexTpoHHbIi // Jlans :
cucrema. — URL.: https://e.lanbook.com/book/409211

AIIEKTPOHHO-OMOIMOTEYHAS cUcTeMa. — URL:

AJIEKTPOHHO-OMOIHOTEUHAS

3.2.3. UnTepHeT-pecypcesbl

ar wbh e

Bcepoccuiickue nnteprer-oaumnuansl. - URL: https://online-olympiad.ru/

OTtkpsIThIi KOMUTe K. brosorus. - URL: https://biology.ru/

buonorus. Dnexkrponnblit yueonuk. http://biologylib.ru/catalog/

Caiit «f nny Ha ypok 6monorum» https://bio.1sept.ru/urok/

WudopmMannoHHO-CIIPaBOYHEIN pecypc 1o ouonoruu https://www.cellbiol.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBLIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

KoHTpoib M omeHka pe3yibTaTOB OCBOCHMs 00I1€00pa30BaTENbHOM AMCHUILUINHBI
PaCKpBIBAIOTCS Uepe3 AMCLUUIUIMHAPHBIE pe3yJbTaThl, HalpaBlIeHHbIe Ha (OPMHUPOBAHUE OOLIUX
U po(ecCHOHANBHBIX KOMIIETEHLIUH 110 pa3/jesiaM U TeMaM CoJiepKaHus ydeOHOro MaTepuara.

Oowmas/npodeccuonanbHan
KOMIIeTeH s

Pa3znen/Tema

MeTtoabl 1 (OPMBI KOHTPOJIS

OK 01. Beibupats crioco0bt
pelreHus 3a1a4 IpohecCHOHATBHON
JeATeTLHOCTH IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

P 1/Temsr 1.1

P 2/Tems1 2.1-2.3
P 3/Temsr 3.1-3.3
P 4/Tems1 4.1-4.3
P 5/Tems1 5.1-5.4
P 6/Temnl 6.1-6.3
P 7/Temsr 7.1-7.3
P 8/Temsr 8.1-8.2
P 9/Tems1 9.1-9.5
P 10/Tewmsr 10.1

TectupoBanue

VYeTHBI onpoc

buonornyeckuii ITUKTaHT
WunuBumyanbHas caMOCTOATEIbHAS
paborta

[IpencraBnenne pe3ynbpTaToB
MIPAKTUYECKUX U JTA00PATOPHBIX padoT
Brinonnenue 3amanuii Ha
nuddepeHIIMPOBaHHOM 3a4eTe.

OK 02. Ucmoap30BaTh
COBpPEMEHHBIE CPE/ICTBA ITOKCKA,
aHaJIM3a U UHTEPIpPETAIHH
uHQOpMAIUK, 1 HHPOPMAIOHHEIE
TEXHOJIOTHUHU IJIS1 BBITIOJIHCHUA
3aya4 npodeccnoHaaIbHON

eI TEIIbHOCTH

P 2/Tems1 2.1-2.3
P 3/Temsr 3.1-3.3
P 4/Tems1 4.1-4.3
P 5/Tems1 5.1-5.4
P 6/Temsl 6.1-6.3
P 7/Tems1 7.1-7.3
P 8/Temsr 8.1-8.2
P 9/Tems1 9.1-9.5
P 10/Temsr 10.1

TectupoBanue

YcTHbIH onpoc

Bronornueckuii TUKTaHT
WnnuBuayanbHas caMOCTOATEIbHAS
pabora

[IpencraBnenne pe3ynbpTaToB
MIPAKTHYECKUX U JTa00OpaTOPHBIX padoT
Brinonnenue 3amanuii Ha

I QepeHInPOBAaHHOM 3a4eTe.

OK 07. ConeicTBOBaThH
COXPAaHEHHUIO OKPYKAIOIIEH Cpeibl,
pecypcocOepeKeHHIO, TPUMEHSTh

P 8/Temnr 8.1-8.2
P 9/Temr1 9.1-9.5
P 10/Temsr 10.1

TectupoBanue
YcTHBIM onpoc
Bronornueckuii TUKTaHT
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3HaHU 00 U3MEHEHUH KIIMMaTa, UnpuBupyansHas caMOCTOSITEIbHAS

TIPUHITAIIEI OEPEKITUBOTO pabora

MPOU3BOACTBA, YPPEKTUBHO [IpencraBienue pe3yabTaToB

JIECTBOBATH B YPE3BbIUAHBIX MPAaKTUYECKUX U TaOOpaTOpHBIX padoT

CUTYaLMSIX Brinonuenue 3aganuii Ha
mrudGepeHIIPOBAHHOM 3a4eTe.
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