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Pa6ouas mporpamma «OOJ/[.13 bBuonorus» paspaborana B COOTBETCTBHH C
TpeOOBaHUAMU:

- @enepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOrO CTaHIApTa CpeJHEero obmiero
obpazoBanus. [Ipukxaz Munucrepcrsa obpazosanus u Hayku P® ot 17 mas 2012 r. N 413 «06"
yIBep)KIeHHHu (enepalbHOro0 TroCyJapCTBEHHOr0 00pa3oBaTeNbHOrO CTaHAApTa CpEeIHEro
o61iero o6pazoBaHusIY;

- OCHOBHOH o0Opa3oBaTenbHON NpOrpamMMbl cpeiHero obumiero obpasoBaHus (manee —
OOIT CO0);

- denepanbHOr0  TOCYIapCTBEHHOTO — 0GPA30BaTeNBHOTO  CTAHIAPTA  CPETHETO
npodeccuonanpHoro oopaszosanus (nanee — ®I'OC CII0) 09.02.07 MudopMaiiioHHBIE CHCTEMBI
U IPOrpaMMHPOBaHHKE;

- npuMepHoi pabouei nporpamMmel 061eobpa3oBaTeNbHOM TUCIHILIHHBI « BHOIOTHS» 110
TEXHOJIOTHYECKOMY IPO(HITIO;

- yuebHoro mnama mno cnenuanbHOocTH 09.02.07 MHoOpManuoHHBIE CHCTEMBI |
IPOrpaMMUPOBAHHE;

- paboueli mporpaMmbl BocmuTaHus 1o crnemupansHocTH 09.02.07 UudopMmanumoHHbBIE
CHCTEMBI U TIPOTPaMMHUPOBaHHE.

Opranusanus-paspaborunk: KpacHOKyTCKHii 300BeTepHHApHBIA TEXHHKYM - (uIHam
denepanbHOro rocyaapcTBeHHOro GIOMIKETHOTO 00pa30OBATENHHOTO YUPEXKIECHHS BBICIIETO
obpazoBanus «CapaToOBCKMil TOCYIapCTBEHHBIH YHHBEPCHTET T'EHETHKH, OMOTEXHOIOTHH M
umkeHepun umenn H.W. BaBunosay.

PaspaGoruuk: Bapanaesa A.H., npenoznasatess BeicIIei KBanu(pUKAHOHHON KaTErOpHH.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA3OBATEJbHOM JUCHUIIINHBI
«O0/l. 13 buoJgorus»

1.1 MecTo JUCHMILVIMHBI B  CTPYKType OCHOBHOH NpPO(ecCHOHAIBLHOM
o0pa3oBaTeIbHOM NPOTrPaMMBbI:

Oo6meobpazoBatenbhas aucuumiuHa «OOJ. 13 buonorus» sBusieTcs o0s3aTenbHON
yacTeio 00I1e00pa30BaTeNbHOTO LHKKIAa 00pa30BaTEIbHONH MPOTpPaMMBI MO CHEIHAIBLHOCTH
09.02.07 UapopMaiuoHHbIE CUCTEMBI U TPOIPAMMHUPOBAHHUE.

O6meoOpazoBarensHas aucnuminaa «OO/J. 13 buonorus» usydaercs Ha 0a30BOM
YpOBHE.

1.2. lleau 1 nJIaHUPyeMble Pe3yabTAThl 0CBOCHUSA TUCIUIINHBI:

1.2.1. Heap AUCHUILIHHBI

Copepxanne paboueld mporpammbl  obmeoOpasoBarensHoi  auctummiuael  «OO/1.13
Buonorus» HampaBieHO Ha JOCTH)KEHHE pE3YyJIbTaTOB €€ M3Y4YEHUS B COOTBETCTBUU C
tpeboBanussMu ®I'OC COO ¢ yuerom npodeccronanbaoi HanpasieHHocTH OT'OC CIIO.

Lenp m3ydyenust yueOHOro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JalIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAJIBLHOW OpraHU3aliy >KUBBIX CHCTEM
pa3HOTo paHra u NpuoOpeTeHre YMEHUHN UCIIOJIb30BaTh 3TU 3HAHUS Ui TPAMOTHBIX JIEHCTBUI B
OTHOIICHUU OOBEKTOB KMUBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTrxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcsl pelIeHueM CIeIyIOINX 3a/1a4:

J OCBOGHHE OOYYAIOIIMMHCS CUCTEMbl 3HAHUH O OHOJOTHYECKUX TEOPHSX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, MpaBUJax, CIYXallMX OCHOBOH Ui (HhOPMHUPOBAHHS
npeCcTaBICHUN 0 €CTECTBCHHO-HAYYHOU KapTUHE MUpa,
0 METOAax HAy4YHOTO TO3HAHWs, CTPOCHWH, MHOTOOOpa3HMH M OCOOCHHOCTSX JXHBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHM3alllH, BBIIAIOIIMXCS OTKPBITUSX W COBPEMEHHBIX HCCIEIOBAaHUSX B
OHOJIOTHH;

o dbopMupoBaHue y o0y4aromuxcs MO3HABATENbHBIX, WHTEJIEKTyalbHbIX
U TBOPYECKMX CIOCOOHOCTE B TMpollecce aHalu3a JaHHBIX O TMyTIX Pa3BUTHUSA
B OMOJIOTUM HAYYHBIX B3MJISJIOB, UACH M TIOJXOJ0B K M3yUYEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHH3aIni;

o CTaHOBJIEHHE y OOydYaromuxcs oOmel KyJIbTypbl, (PYHKIIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OICHUBATH SIBIICHUS OKPYKAIOIIETO MHpa XUBOW MPUPOILI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

o dbopMupoBaHue y o0ydyaroluuxcs YMEHUU HILTIOCTPUPOBATh 3HAYCHHE OHOJIOTHYECKHX
3HAHUA B TMPAKTUYECKOM MAESITENbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJOTHH U arpoOUOTEXHOIOTU;

o BOCIUTAaHHE YOKAEHHOCTH B BO3MOYKHOCTHU TTO3HAHUS YETIOBEKOM KUBOM

PHUPOJIBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIIEHUS K HEW, COONIO/ICHUSI 3TUYSCKUX HOPM TIPHU
POBEICHUH OMOJIOTHYECKUX UCCIIETOBAHMIA;

| OCO3HaHWE IEHHOCTH OMOJIOTMYSCKUX 3HAHWU IS TOBBIMICHUS YPOBHS KOJOTHYECKON
KYJbTYpBbI, 1151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



o NPUMEHEHHE TMPHOOPETEHHBIX 3HAHUM M yYMEHMH B TIOBCEJHEBHOM  JKHM3HHU
JUIL OLUEHKHM IIOCIEICTBUM CBOEM JEATEIBHOCTH IO OTHOLICHUIO K OKPYXawUIed cpene,
COOCTBEHHOMY 3/10pPOBBIO, 000CHOBAaHHUE U COOJIIOICHHE Mep NPOPHIAKTHKY 3a00JI€BaHUIA.

1.2.2.11lnanupyemsbie pe3yabTaThl OCBOCHUA o0meodpa3oBaTe/IbLHOM
aucUILINHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO

Ocoboe 3HaueHHe OUCLUMIUIMHA HMEeT MpH (HOPMUPOBAHMM U Pa3BUTHH OOIIMX
komnerennuii: OK 01, OK 02, OK 04, OK 07.



Koa u
HaHMeHOBaHHeE
¢popmupyembIx
KOMIEeTeH il

Hﬂa}mpyeMble pe3yabTaTbl OCBOCHUSA NUCHUIIIMHBI

Oo0mue

JAucuunianHapHbie

OK 01. Bribupats
CITOCOOBI PEIICHIMS
3aja4
podecCHOHANBEHO
1 NesTeNnbHOCTU
NPUMCHHUTEIIBHO K
pa3IHYHbIM
KOHTEKCTaM

JIudHOCTHEIE Pe3ybTaThl JOKHBI OTPAXKaTh B YaCTU: TPYIOBOTO
BOCITUTAHUS:
- TOTOBHOCTH K TpPYIy,
TPYIOIO0UE;
- TOTOBHOCTh K AaKTHBHOH HEATETLHOCTH TEXHOJOTHICCKOM
U COIMAIBHON HAIPaBICHHOCTH, CIIOCOOHOCTh HHHIIMHPOBATH,

OCO3HaHMWE€ HNEHHOCTH MACTCPCTBA,

IUTAHUPOBAaTh W CaMOCTOSTEIBHO  BBIIONHATH  TaKylo
JIESITENTBHOCTD;
-  WHTEpeC K pa3IuyHeIM  cdepaM  MpodheCCHOHATHHOM
JIeSITEIIbHOCTH.

MertanpenMeTHbIC pe3yIbTaThl JOKHEI OTPAXKAaTh:

OBnageHNue YHUBEPCAIBHBIMHA YICOHBIMH ITO3HABATCIILHBIMHU
IEUCTBUSIMHU:

a) 0a30BbIC JIOTHYECKUE TEHCTBHS:

- caMocTosITeNnbHO  (popMymmpoBaTh W
mpo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIWBAaTh CYIICCTBCHHBIA NPU3HAK WM OCHOBAaHUS IS
CpaBHEHUs, KiTaccu(uKanuu u 00001eHHS;

- OTIPENIETIATH TENH IS TeIHFHOCTH, 3a]1aBaTh MapaMeTphl

1 KPUTEPHUH UX JOCTHIKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS

B pacCMaTPHUBACMBIX SBJICHUSX;

- BHOCUThH KOPPEKTHUBBI B JICATEIBHOCTD, OIICHUBATh COOTBETCTBUE
pe3yNbTaToOB  IEJSIM, OIICHUBAaTh  PHUCKH  TIOCJIEICTBUMN
JIeSITEIILHOCTH;

0) 6a30BbIC HCCIICIOBATEIILCKUE TCHCTBHS:

- BJIQJICTh HABBIKAMHU yUEOHO-HCCIICIOBATEIBCKOM

Y TIPOCKTHOH JEATENbHOCTH, HABBIKAMH Pa3pelIeHUs TPoOIIeM;

- BBISIBJISITh IPUIHMHHO-CJICICTBCHHBIC CBS3H

M aKTyaJIM3UPOBATh 3a/1a4y, BEIABUTATh THIIOTE3Y

AKTYyaJIM3upoOBaTh

[IP6 1. CdopmupoBaHHOCTH 3HAHMH O MecT€ W PONU OHOIOTUH
B CHCTEME HAay4YHOI'O 3HaHMS; (PyHKIMOHAJIBHOM IPaMOTHOCTH YEJIOBEKa
JUTSL pELICHUS! )KU3HEHHBIX MPOOIIEM.

[MIP6 2. CdopMHpOBaHHOCTH yMEHHUsS PAacKpbIBaThb  COJEpIKaHHUE
OCHOBOIIOJIArafOIINX OHOJOTHUECKUX TEPMHUHOB M TIOHATHIl: JKU3HB,
KJIETKa, TKaHb, OpPTaH, OPTaHu3M, BUJI, MOMYJISIHS, IKOCUCTEMa, OHOIIEHO3,
ounocdepa; Mmerabosm3m (0OMEH BEIIECTB

Y TIpeBpallleHue YHEPTUH ), TOMeOCTa3 (CaMOpeTyIIAnus), ONOCHHTE3 Oelka,
CTPYKTypHast OpraHu3anus KHUBBIX CHCTEM, JMCKPETHOCTb,
CaMOperyJIsLus, CaMOBOCIIPOU3BEICHHE (pempoaykuus),
HacJIeICTBEHHOCTh, H3MEHUYHNBOCTh, YHEPrO3aBUCUMOCTb, POCT U PAa3BHUTHE,
YpPOBHEBas OpraHu3aIusl.

[MP6 3. CdopMHpOBaHHOCTH yMEHHUS  PacKpblBaThb  COJEpKaHUE
OCHOBOIIOJIAraloINX OHMOJIOTHYECKMX TEOpPUH M THUIOTE3: KIETOYHOMH,
XPOMOCOMHOM, MyTallMOHHOM, 3BOJIIOLIMOHHOMN, TPOUCXOXKACHHS KU3HU U
YeJIOBEKa.

[MIP6 4. CdhopmMHpOBaHHOCTH yYMEHHUS PacKpbIBaTh OCHOBOIIOJIATAIOIIUE
Omonormueckue 3akoHbl M 3akoHOoMepHOocTH (I'. Mennens, T. Moprana,
H.I. BaBunosa, 2. I'exkens,
®. Mromepa, K. bapa), rpaHuiisl ux MpuMEHUMOCTH K )KMBBIM CHCTEMaM.

[1P6 5. IIprobpeTeHue onbiTa NPUMEHEHHSI OCHOBHBIX METO/I0B HAYYHOTO
MIO3HAHMSI, UCTIOJIb3YEMBIX B OMOJIOTHH: HAOIIOAEHUS

W ONHCAaHUs JKUBBIX CHUCTEM, IPOIECCOB W SBIICHWA; OpTaHU3alMd |
NpoBelicHHsST OWOJIOTHYECKOTO SKCIEPUMEHTa, BBIABHKEHHS THUIIOTE3,
BBISBJICHHST ~ 3aBUCHUMOCTH  MEXIy  HCCICAYEMBbIMH  BEIMYHMHAMH,
00bsICHEHHS MOJTYYCHHBIX pe3yabTaToB
U (GOpMYNHpOBaHHS BBIBOJOB C HCIIOJIL30BAHWEM HAYYHBIX IOHITHH,
TEOPH U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTH YMEHUS BBIACIATH CYIICCTBEHHBIC NMPHU3HAKU
BUPYCOB, KJETOK MPOKApUOT M OYKApHOT; OJIHOKJIETOYHBIX |




(&1§] peIHeHI/ISI, HaXO0JUThb apI‘YMeHTI)I IJI1 AoKas3aTeJbCTBA CBOUX
YTBEPXKICHUH, 3a/1aBaTh apaMETPhl U KPUTEPUU PEIICHUS;

- aHAIM3UPOBATh TMONYYCHHBIE B XOJE pCUICHUS 3a1a4u
pe3YJILTaTBI, KpI/ITI/I‘IeCKI/I OLCHHUBATH nux ,Z[OCTOBepHOCTL,
HpOFHO3I/IpOBaTI> N3MCHCHHUEC B HOBBLIX yC.HOBI/IHX;

pa3pabareiBaTh MJAH PEHICHUS MPOOJIEMBI C YYEeTOM aHaIu3a
HMMEIOIIMXCS MATEPHAJIbHBIX U HEMATePHAIIbHBIX PECYPCOB;

- YMCTI) HepeHOCI/ITI) 3HAHUA B HO3HaBaTeJ'II)HYIO

Y TIPaKTUIECKYI0 00JacTH KU3HEIEATEIIEHOCTH;

- yMeTb HWHTETPUPOBATh 3HAHUS W3 PAa3HBIX MPEIAMETHBIX
obacrei;

- BBIJIBUTATh HOBBIC HJICH, IPE/yIaraTb OPUTHHAIBHBIC MTOAXObI U
peleHus

MHOTOKJIETOYHBIX OpPTraHU3MOB, BHJIOB, OHOTEOLIEHO30B M 3KOCHCTEM;
0cOOEHHOCTH TpOLEecCOB OOMEHa BEIIECTB M IPEBPAILCHUS JHEPTrUH B
KIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W DHEPreTHYecKOro OOMeHa,
XEeMOCHHTE3a, MHTO3a, MeHo3a, OIUIONOTBOPEHHSA, DPAa3BUTHI U
Pa3MHOKEHUs, WHIAMBHIAYAJIBHOIO pa3BUTUS OpraHu3Ma (OHTOreHesa),
0OpBOBI 32 CYIECTBOBaHWE, €CTECTBEHHOrO OTOOpa, BHUA000pa3OBaHMUA,
MPHUCIIOCOOIEHHOCTH ~ OPTaHU3MOB K  cpele  OOWTaHus, BIMSHUS
KOMIIOHEHTOB 3KOCHCTEM, AHTPONOT€HHBIX W3MEHEHUH
B 9KOCHCTEMaX CBOEH MECTHOCTH,

KpyTOBOPOTa BEIIECTB U IPEBPAICHIE SHEPTHH B OHnocdepe.

[1P6 7. ChopMupoBaHHOCTH YMEHUS IPUMEHSTH MOTYYCHHBIC 3HAHUS JIJISI
00BbsICHEHHS OWOJIOTHYECKHX IPOLECCOB W SABJICHUH, IS TPHHATHS
MPAKTHYECKUX PEIISHUH B MOBCEIHEBHOM KU3HU

C Ienplo obOecredeHrss Oe30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKpY’KaloluX JIIoJeH, coOMIoNeHHus 3A0pOBOro obpa3a KH3HH, HOPM
TPaMOTHOTO TIOBEJIEHUS B OKpYXarollel MPHPOIHOW cpeie; MOHUMaHHe
HEOOXOAMMOCTH HCIIONB30BAHUS JOCTIKEHHH COBPEMEHHON OMOJIOTHH U
OHOTEXHOJIOTHH JIJIs1 pAllIOHAIBHOTO MPUPOIOTIOIB30BAHMS.

[1P6 8. CdopmMupoBaHHOCTH yMEHHS pelIaTh OHOJIOTHYECKUE 3a/ayd,
COCTaBJIATh TeHOTUITHYECKUE CXEMBI CKPEIIUBAHUS

JUTSL pa3HbIX THUIIOB HACJEOBAaHUS MPHU3HAKOB Yy OPraHU3MOB, COCTaBIIATH
CXEMbI TIepeHOCa BEIIECTB U JHEPIMM B 3KOCHUCTEMax (LIENM MUTAaHHUA,
MTUIIEBBIC CETH).

ITP6 9. CdopmMupoBaHHOCTE YMEHWUH  KPUTHYECKH  OIICHHBATH
MHQOPMAIHIO OHMOIOTHYECKOTO coJlepiKaHus, BKJIIOYAIOIIYIO
TNICEBJIOHAYYHBIE 3HAHUS W3 PAa3JIMYHBIX UCTOYHHMKOB (CpEICTBA MAaCCOBOM
nHpOpMAINH, HAyJIHO-TIOMYJSIPHBIE MaTepHaibl); WHTEPIPETHPOBATH
ITHYECKHE aCIEKThl COBPEMEHHBIX UCCIIEIOBaHUI B OMOJIOTHH, METUIIVHE,
OMOTEXHOJIOTHH; paccMaTpUBaTh IJ00aJbHBIE SKOJIOTHUECKHE MPOOIEMEI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHONIICHWIO K HHUM COOCTBEHHYIO

TIO3HIIUIO.
IMP6 10. CdopMupoBaHHOCT, YMEHHI  CO3/1aBaTh  COOCTBEHHBIC
MUCBMEHHBIE W  YCTHBIC COOOIICHHS HAa OCHOBE OHOJOrMYECKOil

I/IHqJOpMaI_II/II/I N3 HCCKOJBbKHX HWCTOYHHUKOB, T'PAMOTHO HCIIOJIB30BAThH




MOHSTHWHBIN anmapaT OHOJIOTHH

OK 02.
Hcnons3oBaTth
COBPEMCHHBIC
CpelCTBa MOUCKA,
aHanm3a u
HHTEPIpETaIlun
nHpOpPMALUH U
rH(OPMAITMOHHBIC
TEXHOJIOTUU JJIS
BBITIOJIHCHUSA
3a/aq

PO ECCHOHATILHO
U 1esITeIbHOCTH

JIMdHOCTHBIE pe3yNbTaThl JOJHKHBI OTPaKaTh B YaCTH: IIEHHOCTH
HAy4YHOTO TTO3HAHHUSA:

-chopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VpPOBHIO pa3BUTHA HAyKH W OOIIECTBEHHOU
MPAaKTHKH, OCHOBAHHOTO HA JTHAJIOTE KYJIBTYD, CIIOCOOCTBYIOIIErO
OCO3HaHUIO CBOETO MecTa
B MIOJIUKYJIETYPHOM MUDE.

MertanpenMeTHbIE Pe3yIbTaThl JOKHBI OTPAXKAaTh:

OmnajicHue YHUBEpCAIbHBIMH yYeOHBIMH  TIO3HABATEIbHBIMU
JECUCTBUSIMH:

B) pabora ¢ nH(popMaIuei:

- BIAJETh HaBBIKAMH MOy 4EHUs uHpOpMaIUH
W3 HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIECTBISThH
TIOWCK, aHamms, CHCTEMAaTU3aLHIO
W MHTepHpeTanuio HHOOpMAaLMU pa3lIWYHbIX BHIOB U (Qopm
MpeICTaBICHMUS,;

- OLCHUBATh [JIOCTOBEPHOCTb, JIETMTUMHOCTH HWH(OPMAIHH,

€€ COOTBCTCTBUC IMMPABOBBIM U MOPAJIbBHO-OTUYCCKUM HOpMaM

IIP6 1. ChopMHupOBaHHOCTH 3HAHUH O MECTE U POJTH OHOJIOTHH

B CHCTEME HAyYHOTO 3HaHWS; (DYHKIIMOHAIHHONH T'PAaMOTHOCTH YelIOBEKa
JUISL pELICHUS! )KU3HEHHBIX MPOOIIeM.

[1P6 7. ChopMupoOBaHHOCTE YMEHUS NPUMEHATH MOTYUYCHHBIC 3HAHUS AT
OOBSICHEHHS OWOJIOTHYECKUX TIPOIECCOB M SBICHUH, Ui TPUHATHUSL
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU

C 1enbio obecrieyeHHss OE30HACHOCTH CBOETO 3JI0POBbS M 30POBbS
OKPY)KaIOIINX JIO/eH, COONIOJEHHS 30pOBOTO 00pas3a KHU3HU, HOPM
IPaMOTHOTO TIOBEJICHUSI B OKPYXKAMOIIEeH MPHUPOJHOIN cpene; MOHUMAaHUe
HEOOXOJMMOCTH HCIOJIB30BAHMS JOCTHKEHUI COBPEMEHHOI OHOJIOTHH M
OMOTEXHOIIOTHH JIJIsl PAIlIOHAIBHOTO MPUPOIOTIOIH30BAHHMS.

ITP6 10. CdopMUPOBaHHOCT, YMEHHHA CO37aBaTh COOCTBEHHBIE
NUCBMEHHBIE W YCTHBIE COOOIICHHMS Ha OCHOBE OHOJOrMYecKoil
uHpOpMAIIMK W3 HECKOJbKUX WCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
TTOHATHIHBINA armapaT OHOJIOTHH

OK 04.
D¢ dexTrBHO
B3alMOZCHCTBOBA
Tb U paboTaTh B
KOJJIEKTHBE u
KOMaH/Ie

JIngHOCTHBIE PE3yabTaThl JOKHBI OTPaXKaTh B YaCTU: [ICHHOCTH
Hay4HOT'O IMO3HAHUS: OCO3HaAHHE LIECHHOCTH Hay4HOU
JIEATEIbHOCTA, TOTOBHOCTh OCYLIECTBIIATh IMPOEKTHYID U
HCCIIEIOBATEIBCKYIO JCATENBHOCTh HHANBUAYATLHO U B TPYIIIIE.
MeranpenMeTHbIE pe3yabTaThl JOIKHBI OTPAXKATh:

OBnajeHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSMU:
0) coBMecTHas IeATEIHHOCTD:

- IOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHTHOM

Y MHIUBUYaIbHON paOOTHI;

- IPUHUMATH LIEJIM COBMECTHOM JIEATEIbHOCTH, OPTaHU30BbIBAThH U
KOOPAMHUPOBATH JEUCTBUS

M0 €€ JAOCTUXEHHUIO: COCTAaBJATh IUIAH NCUCTBUM, pacmpencisiTh
poNM ¢ YYETOM MHEHHM YYaCTHHUKOB OOCYKIATh PpPe3yJbTaThl

I1P6 5. [IpuoOpeTeHne onbITa IPUMEHEHHSI OCHOBHBIX METO/IOB HAYYHOTO
MIO3HAHMSI, UCTIOJIB3YEMbIX B OMOJIOTHU: HAOMIOACHUS U ONHCAHMS KUBBIX

CHCTEM, TIPOIECCOB W  SBIICHWH; OpraHW3allid ®  IPOBEIACHUS
OMOJIOTUYECKOTO OKCIIEPUMEHTA, BBIIBIDKCHUS THUIIOTE3, BBISBICHUS
3aBUCHMOCTH  MEXJY  HMCCICAYEMBIMU  BEIUYMHAMHU, OOBICHEHUS

MOJIYYECHHBIX PE3yIbTaTOB
u (GopMyJIHpPOBaHUS BBHIBOJOB C HWCIIOIH30BAHUEM HAYYHBIX TTOHSATHH,
TEOpUH U 3aKOHOB
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COBMECTHOM pabOTHI

OK 07.
CopnelicTBOBaThH
COXPaHEHUIO
OKpYy>Karolein
CpenIsbl,
pecypcocoepexeH
U0, IPUMEHSTh
3HaHUA 00
HU3MEHEHUH
KJIUMaTa,
TIPUHITATIBI
OCpEKITUBOTO
MIPOU3BOJICTBA,
3¢ GeKTUBHO
JIeHCTBOBATh B
YpE3BbIYANHBIX
CUTYyaIUsIX

JImuyHOCTHBIE  pe3ynbTaThl  AOJDKHBI ~ OTpaXaTb B YacCTH:
9KOJIOTMYECKOT0 BOCIIUTAHUS: - c(hOpMHUPOBAaHHOCTh
OKOJIOTHYECKOH KYJNbTYpHl, IMOHMMAaHWE BIUSHHS COLHAJIBHHO-
HSKOHOMUYECKUX MPOLIECCOB HA COCTOSHUE MTPUPOAHOM

U COLMAJIbHOM cpelbl, OCO3HAHHE INIOOAIBHOIO XapakTepa
9KOJIOTUYECKHX MpoOiem;

- MJIAaHHPOBAaHHME W OCYIIECTBICHHWE ACUCTBHI B OKpYy)KaroLlen
cpede Ha OCHOBE 3HAaHUS IeJed yCTOWYMBOTO pa3BUTHS
YeJI0BEYECTBa,

- aKTHBHOE  HEIPHATHE
OKpy>Karolei cpene;

- yYMEHHE MPOrHO3UPOBATH HEOJIATONPUSTHBIE HKOJOTMYECKHE
MOCIIEJICTBUS IPENNPUHIMAEMbIX ACHCTBH, MIPEIOTBPALIATh HX;
- pacmMpeHHe  OmbITa  AEATCIIBHOCTH  9KOJIOTHYECKON
HaIlpaBJICHHOCTH.

MeranpeaMeTHBIE PE3yIbTaThl TOJDKHBI OTPaXaTh:

OgnazeHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU ACHCTBUSMHU:
0) coBMecTHas IeATEIbHOCTb:

- TIOHMMAaTh W HCIOJB30BaTh
Y MHIMBHIYAIbHOU paboThI;

- IPUHUMATBH LIETIM COBMECTHOH JIESTEIbHOCTH, OPTraHU30BBIBATh U
KOOPJIMHHUPOBATh JIEeHCTBUS
[0 €€ JAOCTHUXKEHHUIO: COCTAaBJATh IUIAH JIEWCTBHM, pacupeneisiTh
pOJIM C Y4YeTOM MHEHHMH YYaCTHHUKOB OOCYKAAThb pE3yJbTaThl
COBMECTHO pabOTHI

JIEUCTBUN, MNPUHOCIIIMX  Bpex

MPEUMYILIECTBA KOMaHIHOU

I1P6 5. [IpuoOpeTeHne orbITa IPUMEHEHHSI OCHOBHBIX METOJIOB HAYYHOTO
IIO3HAHMSI, UCTIOJIb3YyEMBIX B OMOJIOTUH: HAOIH0AEHUS

W OIHCAHMUS JKMBBIX CHUCTEM, MpPOIECCOB W SBJICHHN; OpraHM3allld U
NpOBelCHUs OWOJOTMYECKOT0 SKCHEPUMEHTA, BBIABMKEHHS THUIIOTES,
BBIABIICHHS  3aBUCHUMOCTH  MEXIY  HCCICAYyEMbIMH  BEIMYMHAMH,
00BSICHEHHS MOTyUYEHHBIX PE3yIbTaTOB

¥ (GOpMyNHpOBaHMS BBIBOJOB C HCIIOJIB30BAHWEM HAYYHBIX ITOHSITHH,
TEOPHH U 3aKOHOB.

[MP6 6. ChopMHUPOBAaHHOCTh YMEHHS BBIIENATH CYIIECTBEHHBIE TPU3HAKH
BHUPYCOB, KJETOK MPOKapHOT M JYKApHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OHOTEOLIEHO30B M 3KOCHCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEINECTB M IIPEBPAILECHUS SHEPIrUH B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOT0 U JIHEPreTUUecKoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MeHo3a, OIUIOJOTBOPEHMSA, DPA3BUTHI U
PasMHOXXEHMSI, HWHAMBUAYAJIBHOIO pAa3BUTUS OpraHu3Ma (OHTOreHesa),
060pBHOBI

3a CYHICCTBOBAHUC, CCTCCTBCHHOI'O 0T60pa, BI/I)IOO6p3.30BaHI/I$I,
HpI/ICHOCO6J'I6HHOCTI/I OpraHu3smMoB K cpeae OGI/ITaHI/ISI, BIIHAHUA
KOMIIOHCHTOB OKOCHCTEM, AHTPOIIOTCHHBIX H3MEHCHHI

B 9KOCHUCTEMAaX CBOEH MECTHOCTH,

KPYroBOpOTa BELIECTB U MPEBpAIllCHNE dHEpTuU B OHochepe.

ITP6 7. ChopMupOBaHHOCTH YMEHUS TIPUMEHSTH TTOJYICHHBIC 3HAHUS IS
0ObsICHEHHSI OWOJIOTMYECKHX IPOIECCOB W  SABICHUH, Uil TIPHHSTHS
MPAKTHYECKUX penreHui B MTOBCETHEBHOM KU3HU
C Ienb0 obecrieueHHss OE30MACHOCTH CBOETO 3JI0OPOBbS U 3J0POBbSI
OKPY)KAIOIIUX JIFOJeH, COOJIOJACHHS 3I0POBOr0 00paza KH3HH, HOPM
TPaMOTHOTO TIOBEJICHUS B OKPYXarollel MPUPOJHON cpeje; MOHUMaHUE
HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKCHUN COBPEMEHHON OHOIOTHH U
OMOTEXHOJIOTHH JUIsl pAllMOHATILHOTO MIPHPOIONIOTIH30BaAHHSI




1.3. KonauyectBo 4acoB, OTBOAMMOE Ha OCBOCHHE MPOrpaMMbl Yy4eOHOM
JUCIHUIIIIMHbI

O06beM 00pa3oBaTeNbHOM Harpy3Ku o0yuaromierocss 72 yaca,
B TOM YHCIIE:

y4eOHBIX 3aHATHI 72 4acoB;

[IpomexyTounas atrectanus — 1udpepeHTupOBaHHBIN 3a4eT.
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJBbHOM JUCITATLIAHBI

2.1. O0beM JUCHHUILVINHBI U BHbI y4eOHOH padoThl

Bun yuyeOHo# padoThI

Oovem 6 uacax

O0bem oOpa3oBaTeIbHOI MPOrpaMMbl JMCHUTIHHBI 72
B T.4.

OcHOBHOe coiepkaHue 72
BT. 4.

TEOPETUIECKOEe 00yUYCHUE 48
MIPAKTUYECKUE 3aHATUS 14
nmabopaTOpHBIC 3aHATHS 10

IMpodeccnoHaIbHO-OPHEHTUPOBAHHOE CO/lep:KaHue (Codep:KaHne
NMPUKJIATHOTO MOXYJIA)

B T. 4.:

TEOpeTHIecKoe 00ydeHne

IMPAKTUYCCKUC 3aHATHUA

mabopaTOpHBIC 3aHATHS

KouncyabTanumn

IIpome:xyTouHasi atTecTauus (1MpdepeHIMPOBAHHBII 3a4eT - 2 ceMecTp)
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2.2. TemaTH4yecKNii IJIAH U COJIePKAHUE YUEOHOM TMCIUNJINHBI

®opmupyemMble
HaunmeHoBaHue Copaepxanne yueOHOro MaTepuaJa (OCHOBHOE U NPO(ecCHOHATBHO OPUEHTHPOBAaHHOE), O0bem KOMITETCHIMII
pa3aesioB U TeM J1a00paTopHbIEe U MPAKTHYECKHUE 3AHITUA, TPUKJIATHOA MOAYJIb (IPU HAJTUYUM) 4acoB
1 2 3 4
OcHOBHOE coiep:KaHue
Paszpnen 1. Buosorus kak Hayka. JKuBble cHCTEeMbI U MX OPraHM3aLMsA 2
Tema 1.1. Cojepxkanne yaeOHOro MaTeprasa 2
Buonorus Buonoruss — Hayka o kuBOH mpupojie. CBS3M OHOJNOTMU C OOIIECTBCHHBIMH, TEXHHUUYECKUMHU W
B cucteMe Hayk. OOmmas | qpyruMu eCTeCTBEHHBIMH HayKaMmu, QHIocCopHel, pelurueii, STUKOM, 3CTETHKON W mpaBoM. Poib
XapaKTEPUCTHKA )KU3HU | OMOJIOTHH B (DOPMHUPOBAHNN COBPEMEHHON HAyYHOH KapTHHBI Mupa. CucTeMa OMOJIOTHYeCKIX HayK.
Metonsl TMO3HAHUS JKUBOH TPUPOABI (HAOIIOAEHHE, HKCIEPUMEHT, OIKCaHhe, H3MEpeHHe, OK-02
KJIaCCH(UKAIIHSI, MOJISTUPOBAHNE, CTATUCTUYECKAs 00pa00TKa JaHHBIX ).
JKusbie cuctembl (OnocWcTeMBI) Kak NpeaMeT W3y4deHus Ouonornu. OTIHYHe XUBBIX CHUCTEM OT
Heopranndeckoi npupozsl. CBoicTBa OMOCUCTEM U HX pa3HOOOpa3ue.
YpoBHU oOpraHu3anyu OHOCHUCTEM: MOJCKYISIPHO-TEHETUYCCKUM, KICTOYHBIM, OpPraHU3MEHHbIH,
MOMYJISIIIUOHHO-BUIOBOM, 9KOCUCTEMHBIH (OMO-T€OLIEHOTHIECKUI), OMOC(hEPHBIIA.
Pazaen 2 XuMHYeCKHIi COCTaB M CTPOEHHE KJIETKH 10
Tema 2.1. Cojeprxkanne yaeOHOTro MaTepraa 2
XUMUYECKHIA COCTaB XUMUYECKUIA COCTAaB KICTKU. XUMUYECKHE IJIEMEHTBI: MaKpOAJIEMEHThI, MHUKPO3JIeMeHTHI. Boaa u
kieTku. Boga MUHepajbHble BemiecTBa. (DYHKIWM BOABI W MUHEpPANBHBIX BemeCTB B KieTke. llogmepikanue
Y MUHEPAJIbHBIE OCMOTHYECKOTO DayiaHca
petectsa [IpakTHyeckoe 3aHsATHE 2
Ne 1 «YcTpolcTBO MUKPOCKONA U TIPaBHIIa PAOOTHI C HUM»
Ne 2 «buomormveckas poib MHHEPAIBHBIX BEIIECTB B OO0ECIEYCHHWH IKH3HENEATEIEHOCTH
OpPraHu3MOB, IIPOABJICHUA ZII/IC6aJIcha MHUHCPaJIbHBIX 3JICMCHTOB»
Tema 2.2. Cojepkanne yaeOHOro MaTepuaa 4
bronornuecku Baxubsle | benku. CoctaB W cTpoeHHe OClKOB. AMHHOKHCIOTHI — MOHOMeEpHI OejkoB. HesameHumbie u
XUMHYECKUE 3aMEHUMBbIE aMHUHOKHCIIOTE. AMHHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYPBI OEITKOBOW MOJIEKYIIBI
COEIMHEHUS (mepBuYHAsA, BTOPUYHASA, TPETUYHAS M YETBEPTUYHASA CTPYKTypa). XHMHUYECKHE CBOWCTBA OEIKOB.
Buonoruueckne Qynkuum OenkoB. DepmeHTHl — Ouojormyeckue Karamuzatopbl. CTpoeHne
(depMeHTa: aKTHBHBIN HEHTpP, cyOcTpaTHas creruduaHoctb. KopepmenTsl. Butamunber. OTinywms
(hepMEHTOB OT HEOPTAHHYECKUX KATaITH3aTOPOB.
VYrieBoibl: MOHOCAaxapuabl (TIH0K03a, prbo3a U 1e30Kcupudo03a), Jucaxapusl (caxaposa, JJ1akTo3a) U
nmosiucaxapubpl (Kpaxmal, TIHKOTeH, LEJUT0103a). bronornueckue QyHKIUM yriieBoaoB. Jlumumbr:
TPUTTULIEPUABI, pocomunuapl, cTepouasl. I napodunsHO-THAPOGOOHBIE CBOMCTBA. bromornyeckue
¢ynkuun unuaoB. CpaBHEHHE YIJIEBOJOB, OCJIKOB M JIMIMIOB KaK KMCTOYHHKOB OSHEPTHH. OK-01, OK-02,
Hyxkneunossie kucnoThl: JIHK u PHK. HykneoTnapl — MOHOMEPBI HYKJICMHOBBIX KMUCIOT. CTpOSHHE B OK-04
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¢ynkuun [JTHK. Ctpoenne u pynkuun PHK. AT®: ctpoenue u pyHkimu

JlaGopaTopHbie 3aHATHS (Ha BRIOOP TIPETIOIaBaTENs)

No 1 «Onpenenenue ButamuHa C B POyKTaxX MUTAHUSD)

Ne 2 «OHpCHCJ’IGHI/Ie HaJIN4YKA Kpaxmajia B IPpOAYKTaxX MUTAHUSI»

Ne 3 «/3yyeHne KaTanuTHUECKON aKTHBHOCTH (pepMEHTOB (Ha IpUMEpE aMIJIa3bl MITH KaTanasbl)y»

Tema 2.3.
CtpyKTypHO-
(hyHKIIOHATbHAS
OpraHu3arus KJIeToK

Coneprxanne yaeOHOro MaTepraia

[utonorus — Hayka o kieTke. KierouHast Teopust — mpuMep B3aUMOJACHCTBHS MAEH U (akToB B
Hay4YHOM MO3HAHUU. METObl U3YUEHUS KIIETKU.

KreTka kak nemnoctaas skuBasg cucrema. O0miue mpu3Haky KJIETOK: 3aMKHYyTasl HapyskKHasi MeMOpaHa,
mouekyibl JJHK kak renetndeckuii anmnapar, CUCTeMa CUHTe3a OelKa.

Tunsl KIETOK: dyKapuoTHIeCcKast U mpokapuoTHieckas. OCOOCHHOCTH CTPOCHHS MPOKAPHUOTUIECKOH
kneTku. Kierounast crenka Oakrepuil. CTpoeHHE 3yKapHOTHYeCKOH KieTKH. OCHOBHBIE OTIHYHUS
pacTUTENbHOM, >KUBOTHOH W TPUOHOW KIeTKH. [lOBEepXHOCTHBIE CTPYKTYpBI KIIETOK— KJIETOYHAS
CTCHKa, ITIMKOKAIUKC, X QyHkuuu. [Inasmarnueckas memOpaHna, ee cBoiicTBa 1 (DyHKIUH.
Huromrazma u ee opranouasl. OmHoMeMOpaHHBIE opraHouabl kiaeTku: OJIIC, ammapar I'omsmxw,
JIn30coMBbl.  110ilyaBTOHOMHBIE OPraHOMZBl KIETKH: MHUTOXOHApHMHM, IutacTuibl. I[IpoucxoxneHue
MUTOXOHJpUH W TulacTHh. Buael mnactua. HememOpaHHBIE OpPraHOMABI KIIETKH: PHOOCOMBI,
KJIETOUHBIN LIEHTP, UEHTPUONH, PECHUUKH, KTYTUKH. DYHKIUNA OPraHOUIOB KJIETKU. BKitoueHus.
SAnpo — perynsTopHbIN HeHTp KiIeTku. CTpoeHue siapa: siaepHas 000J09Ka, KapruoIuiasmMa, XpoMaTHH,
SIAPBIIIKO. XpOMOCOMBIL. TpaHCIOPT BEMIECTB B KJIETKE

JlaGopaTopHble 3aHATH: (Ha BRIOOp IIPENOIaBaTes)

Ne 4 «M3ydyeHne cTpoeHUs KIETOK PACTEHUH, )KUBOTHBIX U OaKTepUi MO MUKPOCKOIIOM Ha TOTOBBIX
MHKpoHpenaparax U UX OIUCaHUE»
No 5 «IIpuroToBiieHHE 1 OMMCAHNE MUKPOIIPENAPATOB KIECTOK PACTCHUM»

Paznea 3. dKusHenesiTeILHOCTL KJIETKH

Tema 3.1.
OOMeH BEIIECTB
U TIpeBpalliecHue

SHEPTHH

B KJIETKE

Cogepxanne yaeOHOTo MaTepHaa

OOMeH BemecTB, WIH MeTa0oIu3M. AcCCUMWIIIHS (TUTACTHYECKUNA OOMEH) W JTUCCHUMUIISIIHIS
(oHepreTuueckuii 0OMEH) — JBe CTOPOHBI E€AMHOrO mpolecca Merabonmu3ma. Poib 3akoHOB
COXpaHCHHUS BENIECTBA W OSHEPrMM B MOHMMaHWM Merabonmu3ma. Tumbel OOMEHa BEUIECTB:
aBTOTPOQHBIA U rerepoTpodHbii. Ponb GepMenTOB B 0OMEHE BElIeCTB M NMPEBpAIICHUH YHEPTUU B
kinetke. @®otocuHTe3d. CBeroBas W TemHOBas (a3l (oTocuHTe3a. Peaknmm QorocuHTE3A.
DddexktuBHOCT, (OTOCHHTE3a. 3HAUCHUE (DOTOCWHTE3a Ul KU3HM Ha 3emite. Bimsaue ycmoBuit
cpeapl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIICHUS €r0 MPOAYKTHBHOCTH Y KyJIBTYPHBIX pPacTCHHIA.
XemocuHTe3. XeMOCHHTE3UPYIOIINE OaKTepuH. 3HAUCHHE XeMOCHHTE3a JJIs )KU3HH Ha 3emIte.

OK-01, OK-02,
OK-04

13




OHepreTHUecKuil 0OMEH B KJIETKe. PacliernieHue BeIecTs, BbICIICHUE U aKKyMYIMPOBAHUE SHEPTHH
B KJETKe. OJTambl SHepreTmyeckoro obOmeHa. [mmkonmu3. Bpokenue m ero Buabl. Kucnopomnoe
OKHCJICHHE, WU KiIeTouHoe neixanue. OxuciauTenbHoe dochopunupoBanne. IOPEKTHBHOCTH
DHEPreTHYCCKOr0 OOMEHA

Tema 3.2.
Buocunres Genka

Coneprkanne yueOHOro MaTepraia

Peaknun matpuuHoro cunresa. ['enermueckas umHopmanus u JAHK. Peamuzanus renermueckoi
nHpOpMaIu B KileTke. | eHeTHYeCKnid KOO W €ro CBOWCTBA. TpaHCKPHUIIIAS — MAaTPUYHBINA CHHTE3
PHK. Tpaucnsmus — OmocunTe3 Oenka. Ortambl TpaHchsainuu. KomaumpoBanue aMuHOKHCTOT. Poib
pubOCOM B OMOCUHTE3E OeNKa

HpaKTI/I‘IeCKOC 3aHATHC

Ne 3 «Pemenune 3a1a4 Ha onpeAeaeHHUE OCISA0BATEILHOCTH HYKICOTHIOBY

Tema 3.3.
Bupycel

Conepxanne yaeOHOTo MaTepHaia

Hexnerounsie ¢opmbl xu3HU — BHpYCHL. Mctopusi oTkpwiths BUpycoB (/. WM. MBaHOBCKHiA).
Oco0eHHOCTH CTPOCHHST W KHU3HEHHOTO IMKJIa BHpPYcoB. bakrepuwocdaru. bonesnm pacrteHui,
JKUBOTHBIX W YeJIOBEKa, BBI3BIBaeMbIc BHpycamMu. Bupyc mMmmyHomeduimrta denoBeka (BUY) —
Bo30yutenb CITM/]a. ITpodunakTika pacpoCcTpaHEeHUs BUPYCHBIX 3a00JIeBaHUMA

Pa3znea 4. PazmMHo:xenue

W MHAUBUIYAJbHOEC Pa3BUTHE OPTraHU3MOB

Tema 4.1.
JKU3HEHHBIN 1TMKIT
KJIETKHA

Coneprkanne yueOHOro MaTepraia

KnetouHslii LUK, WM )KU3HEHHBIH UK KIeTKH. MHTepdaza nu Mutos. IIponeccrl, npoTekaronme B
uHTepdasze. Permkamus — peakmusa wMatpuuHoro cumHTe3a JIHK. Crpoenme Xpomocow.
XpoMoCOMHBIH Habop — KapuOTUN. JWNIOWAHBIA M TalJIOWIHBIA XPOMOCOMHBIE HaOOPBI.
Xpomartuasl. [lutonornyeckue OCHOBBI PAa3MHOXKEHUS U UHAMBUAYAIbHOI'O Pa3BUTHUsS OPraHU3MOB.
Henenue kinerku — muto3. Craguu muto3a. [Ipoueccsl, NpoucxoAsiine Ha pa3HbIX CTAIUAX MUTO3A.
buonornyeckuii cmpica MuTo3a. [IporpaMMupyemasi THOEIb KJICTKH - allONTO3

Tema 4.2.
®DopMBbI Pa3MHOKCHHS
OpraHU3MOB

Conieprkanne yueOHOro MaTepHaia

dopmbl pa3MHOKEHHSI OPraHU3MOB: 0ECIOJI0e U MOJI0BOE. Buabl Oeconoro pa3MHOKEHUS: JAeIICHUS
HaJBO€ U MOYKOBAaHWE OJTHO M MHOTOKJIETOYHBIX, CITIOPOOOpa30BaHME, BETETATHBHOE Pa3MHOXKECHHE.
HckyccTBeHHOE KIIOHUPOBAHNE OPTAaHIU3MOB, €TI0 3HAYCHHUE JIJIST CEJICKITHH.

[lomoBoe pasmHOXKEHUE, €ro oTiauuuMs OT Oecmosnoro. Meiio3. Cramuu wmeio3za. [Iporneccsl,
MpPOUCXOAAIIMe Ha cragusx Meiosza. lloBemenme xpomocom B Meioze. Kpoccurrosep.
Buonornyeckuii cMBICT M 3HaUEHUE Meio3a. ['aMmeTorene3 — mporecc 00pa3oBaHMsI MOJIOBEIX KIIETOK
Y JXUBOTHBIX. IlonoBEIe Kene3nbl: CEMEHHUKU U IUMYHUKU. O6pa3OBaHI/Ie 1 PA3BUTHUC ITOJIOBBIX KJIETOK
— raMeT (CrepMaro30u], SHIEKIETKa) — crepmaroreHe3 W ooreHe3. OCOOCHHOCTH CTPOCHUS
SIMIIEKJICTOK U criepMmaTo3onaoB. OmionorBopenue. [lapTeHorenes

Tema 4.3.
NuauBuayansHoe
pa3BUTHE OPraHU3MOB

ConeprkaHne yu4eOHOTO MaTepralia

WnnuBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOpHOHaNBHOE pa3BUTHE (dMOpHOreHe3). DTambl
SMOPHOHATIBHOTO Pa3BUTHS Y TMO3BOHOYHBIX >KMBOTHBIX: IPOOJICHUE, TacTpyJsiLus, OpraHOreHEs.
[ToctomOpnoHambHOE pa3BUTHE. THIBI MOCTAIMOPHMOHAIBHOTO PAa3BUTHA: TIPSIMOE, HENpsSMOoe
(mumuuHounoe). BiusHue cpembl Ha pa3BHTHE OpPraHUM3MOB; (DaKTOPBL, CHOCOOHBIE BBI3bIBATH

OK-01, OK-02,
OK-04
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BpPOXKACHHBIE ypojacTBa. PocT u pa3Butue pacteHuid. OHTOreHe3 LBETKOBOTO PAacTEHHUs: JBOIHOE
OIJIOIOTBOPEHHE, CTPOEHUE CEMEHH, CTAINH Pa3BUTHS

HpaKTI/I‘IeCKI/Ie 3aHATHA

Ne 4 «Mu(exumronHbIe 3a00JI€BaHUS U SMUICMHH B UCTOPHH YEIIOBEUECTBAY.
Ne 5 «BakmuHarms kak npoduiakTHka HHPEKITHOHHBIX 3a00JIeBaHNID»

Pa3nen 5. HacjieAcTBEHHOCTbh H M3MEHYHBOCTH OPTraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIeI0BaHUS

Coneprkanne yueOHOTo MaTepHaia

[Mpeamer u 3amaun reHeTUKU. PoNb LUTONOTMU U SMOPHUONOTUU B CTaHOBJICHWM T€HETHUKH. Bkian
POCCHUHCKHX ¥ 3apyOEKHBIX YUCHBIX B Pa3BUTHE T€HETUKH. METObI TeHETUKH (THOPHIOTOTUIECKHIA,
[UTOTEHETUYECKHUH,  MOJIEKYJISIPHO-T€HETUIECKHA). OCHOBHBIE =~ TEHETHYECKHE  IMOHSITHUA.
I'eneTndeckas CUMBOJIMKA, HCTIOJIb3yeMas B CXeMaX CKpEIUBaHHM.

3aKOHOMEPHOCTH HAacJleJOBaHUs TPU3HAKOB, ycTaHoBieHHble I. Mengenem. MonorudpumaHoe
CKpelrBaHue. 3aKOH eIMHO00pa3us THOPHIOB TEpBOTO MoKoieHus. lIpaBuio moMuHHUpOBaHUS.
3aKoH pacIeruIeHHs] MPU3HAKOB. ['nmore3a yncToTel TaMeT. IlogHOE 1 HemoJHOE TOMHHHUPOBAHUE.
JurnbpuaHoe ckpelmBaHue. 3aKOH HE3aBHCHMOIO HacjeNOBaHUsS MPHU3HAKOB. LluTorenermueckue
OCHOBHl  JWTHOPUIHOTO  CKpeIIMBaHUSA. AHamusupylomiee CKpemuBaHue. Vcmonb3oBaHue
AHATM3HUPYIONIETO CKPEITMBAHIS TSI ONpeAeNIeHIs] TEHOTHUIIAa 0CO0H

HpaKTquCKOC 3aHATHC

No 6 Pemienue 3a1a4 Ha onpeieJieHUe BEPOSTHOCTH BOSHUKHOBEHUS HACIEICTBEHHBIX PU3HAKOB MPU
MOHO-, JTH-, TIOJIUTHOPUIHOM M aHATU3UPYIOIIEM CKPEIMBAHUN, COCTABJICHHE TEHOTUITIUECKUX CXEM
CKpEITMBaHUs

Tema 5.2.
CuerieHHOe
HACJIEIOBAHNE
MIPU3HAKOB

Conieprkanne yueOHOTro MaTepHaia

CuemnieHHOe HaciegoBaHue npu3HakoB. Pabora T. MopraHa no cuerieHHOMY HacjieI0BaHUIO TEHOB.
Hapymenne cuemieHuss Te€HOB B pe3yjbTaTe KpPOCCHHIOBEpa. XpPOMOCOMHAas  Teopus
HACJIEJICTBEHHOCTH. | eHeTHYecKne KapThl.

I'enetuka mnoma. XpoOMOCOMHOE OIpelesieHHe Iojia. AYyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHbIE U reTeporaMmeTHele opranu3Mbl. HacneioBanue npu3HakoB, CHEMIICHHBIX € TIOJIOM

[IpakTHYecKoe 3aHsITHE

No 7 PelieHue 3aj1a4 Ha OIpe/IeJIEHHE BEPOATHOCTH BO3SHUKHOBEHHUSI HACJIEICTBEHHBIX IPU3HAKOB IIPU
CIICIIJICHHOM HACJIEIOBAaHMM, COCTABJIICHUE TCHOTUIIMYECCKHUX CXEM CKPEIIUBaHUs

Tema 5.3.
3aKOHOMEPHOCTH
U3MECHYHUBOCTU

CopeprkaHue yueOHOTr0 MaTepraa

N3menunBocTh. Buapl W3MEHUYMBOCTH: HEHACHEACTBEHHAs W HaciaeACTBeHHas. Poilb cpensl B
HEHACJIEJICTBEHHOH  M3MEHYHMBOCTH.  XapaKTePUCTHKA  MOIU(PHUKANUOHHOW  W3MEHUYMBOCTH.
Bapuanuonnsiii psa u BapuanuoHHas KpuBas. Hopma peakinum npusHaka. KonmudecTBeHHBIE U
KaueCTBEHHBIE MPU3HAKU M X HOpMa peaknuu. CBoiicTBa MOIU(UKAIIMOHHON H3MEHYHNBOCTH.

HacnencrBennasi, WM FeHOTHMIIMYECKass M3MEHUYMBOCTh. KoMOMHATHBHAs M3MEHYMBOCTL. Melo3 u
MOJIOBOM TMpOLECC — OCHOBA KOMOMHATUBHON W3MEHYMBOCTH. MyTaluuoHHasT HW3MEHYUBOCTbD.
Knaccudukanuss MyTalui: T€HHBIE, XPOMOCOMHBIC, I'¢eHOMHEIC. HacToTa M NpHYMHBI MYTAIMii.

OK-01, OK-02,
OK-04
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Myrtarennbie  (akTopbl. 3aKOH T'OMOJIOTUYECKMX pPAJIOB B HACICICTBEHHONH HM3MEHYMBOCTH
H. 1. BaBunosa

HpaKTI/I‘ICCKOG 3aHATHC

Ne 8 Pemrenue 3a1a4 Ha onpeieTIeHHE BEPOATHOCTH BO3SHUKHOBEHHUS HACIIEACTBEHHBIX PU3HAKOB IIPH
Pa3IUYHBIX THIAaX B3aMMOJICHCTBUS I€HOB, COCTABICHNE T€HOTHIHMYECKIX CXEM CKPEIIMBAHMSI

Tema 5.4.
I'eHeTHKA YenoBEKa

Copeprkanne yueOHOTO MaTepraa

leneruka uyemoBeka. Kapuotun  uyenmoBeka. (OCHOBHBIE  METOIObl TE€HETUKH  YEJIOBEKa:
TeHEaJIOTHYCCKUM, OJIM3HELIOBBIM, IIUTOrCHETHYCCKUM, OMOXMMHYECKUH, MOJIEKYJISIPHO-
reHetudeckuii. COBPEMEHHOE OIpeAeNieHHe TEeHOTUIA: TIOJHOTEHOMHOE CEKBECHHUPOBAHUE,
TeHOTUIIHPOBaHWE, B TOM uyucie ¢ mnomometo [II[P-ananmuza. HacnencrBeHHble 3abosieBaHus
YeJioBeKa: TeHHBIE 0OJIe3HH, OOJIC3HM C HACIIEICTBEHHOH IPEIpacroiioKeHHOCTHIO, XPOMOCOMHEIE
Oosieznu. Comarudeckue W TeHepaThBHbIe MyTanud. CTBONIOBBIC KIIETKH. [IpUHIMTIBI 370pOBOTO
oOpa3a KW3HHM, IUATHOCTHKH, NPO(PHUIAKTHKKA W JICUESHUS TEHETHUYCCKUX Oone3Hei. Meauko-
TeHETUYEeCKOe KOHCYIBTUPOBaHNE. 3HAUCHNE METUITTHCKON TeHETHKY B MIPEJOTBPAIICHUH 1 JICYCHUU
IeHEeTHYECKHUX 3a00JIeBaHUN YeI0BeKa

HpaKTquCKOG 3aHsATHC

Ne 9 «CocraBieHue B aHAIN3 POAOCIOBHBIX YCJIOBCKA»

Pa3nena 6. DBoaroniuoHHAsI OHOJIOTUA

Tema 6.1.
OBOJIOIMOHHAS TEOPUS
U €€ MECTO
B OMoOJIOTHH

CozeprkaHue yu4eOHOTO MaTepralia

[Mpeamockulkn BO3HWKHOBEHUS HSBOJIOIMOHHOW TEOpUH. DBONIOINHOHHAS TEOpus U €€ MecTo B
Ouonorun. BnusiHue 3BONMIOLMOHHON TEOPHH HA Pa3BUTHE OMOJOTHU U APYrux Hayk. CBHIETEIbCTBA
sBomouy. [laneoHTonorn4ecKue: mociaeaoBaTeNIbHOCTh MOSBICHHUS BHJIOB B MaJCOHTOJIOTUYECKOM
JeTOMHCH, Tepexoanbie QopMmel. buoreorpaduueckue: cxomctBo u paznmmuue ¢GayH u  diop
MaTEPUKOB U OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA M pa3iniusi SMOPHOHOB PAa3HBIX BUAOB
MO3BOHOYHBIX. CpaBHHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJOTHYHBIC, pPyIUMEHTapHbIC
OpraHbl, aTaBU3MBL. MOJEKyIIpPHO-OMOXUMHYIECKHE: CXOJCTBO MEXAaHH3MOB HACJIEICTBEHHOCTH H
OCHOBHBIX MCTa6OJ’II/I‘IeCKI/IX HYTeﬁ Y BCEX XUBBIX OPraHn3MOB.

OpomonuonHas Teopust Y. [lapeuna. [Ipennockiiki BOSHUKHOBEHUS JapBUHU3MA. [IBIDKYIME CHIIBI
3BONIONMK BHUIOB 1O JlapBuHY (M30BITOYHOE pPa3MHOKEHHE IIPH OTPAaHHYEHHOCTH PECypCOB,
HeonpeaenEHHas N3MEHUYNBOCTh, 00ph0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIM OTOOD)

Tema 6.2.
MUKpPO3BOJIIOIHSA

Copepxanne y4eOHOTro MaTepHaia

Cunretnueckass Teopus odBomonmu (CTD) m e€ OCHOBHBIE TMMOJOKEHUS. MUKPOIBOIIOLHS.
[onynauus Kak eAUHULA BUAA U SBOJIIOLUH.

JBwkympie  cuibl  ((PaKTOPHI)IBONIONMU  BHUJIOB B  TOpupojae. MyTalMoOHHBIA Mpolecc W
KOMOMHATUBHAsT W3MEHYUBOCTH. [lomyssiuroHHBIe BOJHBI W Apel¢ reHoB. M3omauus U MUrpanus.
EctectBenHbli 0TOOp — Hampasisommid ¢akTtop 3Bomroruu. DopMBI eCTecTBEHHOTo OTOOpa.
[Ipucrioco6ieHHOCT, OPraHW3MOB KakK pe3ylbTaT 3BOJIONUH. [Ipumepsl mpucnocoOneHwin y
opranu3mMoB. ApoMop¢o3bl 1 nanoanantanyu. Bua u Bunoodpazosanue. Kpurepuu Buna. OcHOBHBIE
(hopMbI BU1000pa3oBanHmsi: reorpauyeckoe, IKOJIOTHIECKOe

OK-01, OK-02,
OK-04
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Tema 6.3.
MakposBoronus

Coneprkanne yaeOHOro MaTepraia

MakposBomtonius.  DopMBI  IBOIOIUU:
napanienbHas. HeoOpaTuMOCTh 3BONIONNH.
«CpaBHeHHUE BUIOB 110 MOP()OIOTHIECKOMY KPHUTEPHIOY

win «Onucanue NpUcroco0ICHHOCTH OPraHM3Ma U €€ OTHOCUTEIBHOT'O XapaKTepay

@HHCTHHGCK&H, JAUBCPIrCHTHAA, KOHBCPICHTHAs,

Pa3znen 7. Bo3HHKHOBEHHE ¥ pa3BUTHE KU3HU HA 3emuie 6
Tema 7.1. CozeprkaHue y4eOHOTro MaTeprala 2
3apoxxaenne JloHaydHbIe TpeACTaBICHHUA O 3apOKICHHUH KM3HW. HaydHble THIOTE3bI BOSHUKHOBEHHUS JKU3HU Ha
Y Pa3BUTHUE KU3HU 3emsie: abuoreHe3 W mMaHcHepMusi. XUMHYECKash DBOJIONUS. AOHUOTEHHBIH CHUHTE3 OPraHUYEeCKHX
BEILIECTB U3 HEOPraHUYECKUX. OKCIECPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKOM 3BOJIOLUU.
HauanpHple aTame1 6nomorndeckoit spomtonuu. [ unore3za PHK- mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HUKHOBECHHE MPOTOKICTKU. l[lepBhle KIETKH W UX HBOMIONUSA. DopMHpOBaHUE
OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.
PasButue xu3Hu Ha 3emiie mo spaMm u nepuonaM. Karapxeil. Apxelckas U NpOTEPO30HCKas 3pbL.
[Taneosoiickass 3pa m e€ mepuoAbl: KEMOPHICKWN, OPJOBUKCKUN, CIITyPHUUCKUH, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IepMCcKUil. Me3030iicKas 3pa U €€ IEepUOAbl: TPUACOBBIM, FOPCKUI, MEIOBOM.
KaiiHo3o01ckas 3pa 1 e€ IepHoabl: NaJICOr¢HOBBIM, HCOTC€HOBEINM, AHTPOIOT €HOBEIM.
Tema 7.2. CozeprkaHne yu4eOHOTO MaTeprala 1
Cucrema Cucrema OpraHWYECKOr0 MHpa KaK OTpakeHHe HBOMIONKU. OCHOBHBIE CHCTEMaTHYECKHE TPYTIITHI
OpraHM4YeCKOro MMpa. | OpraHu3MOB. XapaKTEPUCTUKA KIUMaTa U T€OJOTHYECKUX mporieccoB. OCHOBHBIE ATAlbl 3BOJIOLUN
[Ipouncxoxnenue PaCTHTENBHOTO H YKHBOTHOT'O MHpa. ApoMop(o3bl y pacTeHUil U )KUBOTHBIX. [losBNeHne, paciBeT u
YeJoBeKa — BBEIMHpPaHHUE TPYII JKUBBIX OPTaHU3MOB.
AHTPOTIOT€HE3 OBoJIONUA YeNOBEeKa. AHTPOMOJOTHS KaK Hayka. Pa3BuTHe NpeNCTaBICHUN O MPOUCXOXKICHUU
yenoBeka. MeToapl u3ydeHusi aHTpororeHe3a. CXONICTBa M pa3lIMyUsl YEIOBEKAa U JKUBOTHBIX.
CucremaTrdeckoe TIOJOXeHHe uenoBeka. JIBwkymme cuibl  ((hakTopbl) aHTPOIIOTEHe3a.
HacnencTBeHHass W3MEHYMBOCTH M €CTECTBEHHBIH oTOOp. OOmEcTBEHHBI 00pa3  KU3HH,
M3TrOTOBJICHUE OPYAMM TPYia, MBILUICHHUE, PEYb
Tema 7.3. Cojepkannue yaeOHOTO MaTepHaa 1

OCHOBHBIE CTaAUA
SBOJIIOLIMH YEIOBEKA

OCHOBHBIE CTaguM M BETBU 3BOJIOIMH YEIOBEKA: aBCTpAlONMHUTEKH, YeroBek ymenblii, UemoBek
npsaMoxoasaiui, YenoBek HeaHAEpTanbCKui, UemoBek pa3yMHbIM coBpeMeHHoro tumna. Haxonku
HCKOTIAeMbIX OCTAaHKOB, BPEMsI CyILIECTBOBAHUS, 00JIacTh pacIpOCTpaHEHHUs, 00BEM FOJIOBHOTO MO3Ta,
00pa3 XU3HH, OPYIUsl.

Uenoseueckne packl. OcHOBHBIE OoOJbIIIE pachl: €BporeougHas (eBpasuiickas), Herpo-
aBCTpAJIOUTHAS (axBaTropuanbHas), MOHTOJIOUTHAS (asmaTcko-amMepuKaHCKas). YepTts!
MPHUCIIOCOOJIEHHOCTH TPEICTABUTENIeH YeJIOBEYECKUX pac K YCJIOBUSM CyIIeCTBOBaHHA. EauHCTBO
yesnoBeyeckux pac. Kputuka pacusma.

«Bpewms u myTH pacceneHus yeloBeKa Mo IUIaHeTe)

nmn «IIpucnocobaeHHOCT YenoBeKa K pa3HbIM YCIOBUSAM cpelbl. Brnusiaue reorpaduyeckoit cpes
Ha MOP(}OIOTHIO U (YH3HOJIOTHIO YETOBEKAY)

OK-01, OK-02,
OK-04
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Paznen 8. OpraHu3Mbl M OKpYy:KaInas cpeaa

Tema 8.1. Cojeprxanne yueOHOTro MaTepHaa 1
DKomorus OKoJoTusl Kak Hayka. 3ajadqd W pa3felbl dKOJIOTHHA. MEeTOoAbl SKOIIOTHYECKHX HCCIIEOBaHUH.
Kak Hayka. Cpenbl DKOJIOTHUECKOE MHPOBO33PEHHE COBPEMEHHOTO delioBeka. Cpeansl OOMTaHHWS OPraHW3MOB: BOJIHAS,
YKU3HU. HAa3eMHO-BO3TyIITHAS, [TOYBCHHAS, BHYTPUOPTIaHU3MEHHasI. OKOJIOrHYecKue (hakTophl.
DKOJOTHYECKre Knaccudukanust 3kojgoruueckux (GakTopoB: aOMOTUYECKHE, OWOTHYECKHE H aHTPOIOTCHHBIE.
(hakTopHI [eiictBre skomorndecknx (HakTOpoB Ha OpraHM3MBLAOHOTHYECKHE (DaKTOpPHI: CBET, TeMIIEpaTypa,
BiaxHOCTh. DoToneproansM. [IpucnocobneHust OpraHu3MoB K JIEHCTBUIO a0HOTHYECKHX (DaKTOpOB.
Buonoruueckne putMmbl. buotnyeckme ¢axToppl. Buapl OMOTHUECKMX — B3aMMOACHCTBHIA: OK-01, OK-02,
KOHKYpEHIUsS, XWI(HUYecTBo. llapasutusm, MyTyanm3M, KOMMEHcann3M (KBapTHPaHCTBO, OK-04, OK-07
HaxJICOHUYECTBO), aMEHCANIM3M, HEHTpamu3M. 3Ha4YeHHE OWOTHYCCKUX B3aUMONICUCTBHHA IS
CYILIECTBOBAHHUSI OPIaHU3MOB B TIPUPOIHBIX COOOIECTBAX
Tema 8.2. Cojeprxanne yaeOHOro MaTepuaa 1
DKOJIOTHYECKre DKOJIOTHYECKHE XapaKTEePUCTUKN Tomynsanud. OCHOBHBIE TOKa3aTeNH IOMYJISIHHA: YUCIEHHOCTS,
XapaKTEePUCTUKU IUIOTHOCTB, POXKIaEMOCTb, CMEPTHOCTbD, IPUPOCT, MUTpaIus. J(nHaMuKa YUCIEHHOCTH TOMYJIISINI U
MO JISIIIAA e€ perynsnus.
[oy1cy€T IUIOTHOCTH MOMYJISIMIA Pa3HBIX BHIOB PACTCHUH.
Paszpnen 9. CooOmecTBa M 3K0J10IrH4YeCKUe CUCTEMbI 10 OK-01, OK-02,
Tema 9.1. ConeprkaHne y4eOHOTro MaTeprala 2 OK-04, OK-07
Coo0riecTBa CoobmiectBO opranu3MoB — OwuorieHo3. CTpyKTypel OWOIIEHO3a: BHIOBas, IMPOCTPAHCTBECHHAS,
OpraHUu3MOB, Tpoduueckas (numesas). Bugsi-noMmrHanTel. CBs3u B OHOLIEHO3E.
3KOCUCTEMBI OKOJOrMYecKne CcucteMbl (d9kocuctembl). [lonsatme 00 odkocucremMe U OHOTEOIEHO3E.
QOyHKINOHATBFHBIE KOMIIOHEHTHI SKOCHCTEMBI: MPOIYLIEHTHI, KOHCYMEHTHI, peayleHTsl. KpyroBopoT
BEIIECTB M MOTOK SHEPruH B dKocucTeMe. Tpoduueckue (MUILEBbIC) YPOBHU dKOCHCTEMBI. [TuIieBbie
menu u cetd. OCHOBHBIC IIOKa3aTeNH »SKOCHCTEMBI: OHOMAacca, MPOAYKIHS. JKOJIOTHYECKUE
MUPaMUAIBL:  TPOAYKIMH, YHCIEHHOCTH, Onomaccel. CBOMCTBa JKOCHUCTEM: YCTOWYHBOCTS,
camoperyisnusi, pazputue. CyKIeccusl.
[IpupoaHbIe SKOCUCTEMBL. DKOCUCTEMBI PEK B 03€P. DKOCUCTEMA XBOWHOTO I ITUPOKOIUCTBEHHOTO
meca. AHTPOTIOTEHHBIE JKOCHCTEMBL. ATPOIKOCUCTEMEI. YpOoldKocHucTeMbl. buonorndyeckoe u
XO3SIIICTBEHHOE 3HAYEHWE arpodKocucTeM U ypOodskocucTteM. bropasHooOpasme kak (hakTop
yCTOMUMBOCTH dKOCcHCTeEM. CoxpaHeHHe OMOJIOrHYECKOro pa3HooOpasus Ha 3emiie
Tema 9.3. Coneprkanne yueOHOT0 MaTepraa 1
buocdepa — Yuenne B. WM. Bepranckoro o Oumocdepe. ['panurpl, coctaB u cTpykTypa Omochepsl. JKupoe
riobanbpHas BemecTBO U ero GyHKImH. OcobeHHOCTH Omocdephbl Kak TIIOO0ATBHON dKOCHUCTEMBI. J[nHaMu4aeckoe
sKocHcTEMa 3eMIIU paBHOBecue U oOpaTHas CBsi3b B Ouocdepe. KpyroBopoThl BEIIECTB U OMOT€OXUMUYECCKHE ITUKIIBI
a1eMeHTOB (yriaeposa, a30Ta). 30HAIBHOCTh Orochephbl. OCHOBHBIC OMOMBI CYIIIH.
Tema 9.4. ConeprkaHue y4eOHOTr0 MaTeprala 1
Bnusane YenoeyectBo B Omochepe 3emu. AHTpPONOreHHbIE H3MEHeHHS B Owmocdepe. ImobanabHbIC
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AHTPOIIOI'CHHBIX
(hakTopoB Ha Ouochepy

skosiornyeckne mpodnemsl. CocyliecTBOBaHME MpHUPOJABI M dYenoBedecTBa. (CoxpaHeHue
Onopa3zHooOpa3usi Kak OCHOBa YCTOHUMBOCTH Ouocgepsl. OCHOBa palMOHATILHOTO YHPABICHUS
HOPUPOJHBEIMHU PECYPCaMH M MX MCIIOJIb30BaHUe. JJoCTIKEeHHs OMOTIOTUH U OXpaHa IPUPOIBI

Tema 9.5.
BausHue comuanbpHO-
SKOJIOTHYECKUX
(hakTOpPOB HaA 3T0POBHE
YyeoBeKa

Copeprxanne yaeOHOTO MaTepraa

310poBhe U €ro cocTaBistomye. GakToOPhl, MONTOKUTEILHO U OTPULIATEIHHO BIMSIONINE HA OPTaHU3M
yenoBeka. [Ipo0ieMa TeXHOTEHHBIX BO3JEHCTBHI Ha 370POBbE YeJOBEKa (DIIEKTPOMArHUTHBIE MO,
OBITOBasT XWMHS, W3OBITOYHBIC IMTyMBI, paguaisd HW T.II.). AJanTaius OpTraHu3Ma dYeloBeKa K
(daxropam okpyxatoriei cpeabl. [IpuHIUIB (HOPMUPOBAHUS 3T0POBHECOCPETAIONICTO MOBEICHUS.
duznyeckas akTUBHOCTD U 310pOBbe. boXuMMUecKkre acneKThl palliOHAIBLHOTO TUTAHMSL.

Pazpnen 10. Cenexnusi opranu3mMoB, 0CHOBbI O0HMOTEXHOJIOT U

Tema 10.1.
Cenexuus
KaK HayKa ¥ IPOLECC

Cojepxanne yaeOHOTo MaTepHaa

Cenek1ys Kak HayKa U Ipolecc. 3apoxAeHUE ceJeKInu U fomectukanus. Yuenue H. U. Basunosa o
HEHTpPax MHOrooOpa3si W TPOMCXOXKICHHS KYJIbTYPHBIX pacTeHuil. LI[eHTpbl TpoUCXOKICHUS
JIOMAITHUX XUBOTHBIX. CopT, mopoaa, mrTamMm. COBpEMEHHBIE METOMABI CElIeKIUU. MacCOBBIA U
WHAWBHUIIyallbHBIH OTOOpPBI B CEJNEKIMHA pacTeHWid W KUBOTHBIX. OIleHKa JKcTephepa.
brmzkopoacTBeHHOE CcKpemnuBanue — WHOpuUauHT. Ywncras nuauS. CKpemMBaHUE YUCTBHIX JIMHUM.
lerepo3uc, mnu rubpugnas cuwia. HeponctBeHHoe ckpemuBanne — ayTOpuausr. OtnanéHHas
ruOpunuzanus u e€ ycrexu. VICKyCCTBEHHBIH MyTareHe3 W MOJy4YeHHe MOJUIUIONAOB. JloCTKeHus
CEJIEKIINH PACTEHUH, )KUBOTHBIX H MUKPOOPTaHI3MOB.

BrortexHonorust Kak oTpacii Nporu3BoAcTBa. [ eHHast HHKeHepus. DTanbl CO3aHHsl PEKOMOWHAHTHON
JHK wu TpancreHHeix opraHusMoB. Kietounas wumHxeHepus. KieTodHbie  KyJBTYpBI.
MukpokoHaIbHOE pa3MHOXKEHHUE pacTeHui. KnonnpoBanue BBICOKOIIPOTYKTHBHBIX
CeNbCKOXO03SICTBEHHBIX OPraHU3MOB. DKOJIOTHUECKHE U dTHUeckne npodnemel. MO — reHeTnuecku
MOIU(DUITUPOBAHHBIC OPTAHU3MEI.

OCHOBHBIE HAaNpaBJICHUS COBPEMEHHOW OHOTEXHOJOTHMH B TPO(PECCHOHATBHONW esATeITbHOCTH
genoBeka. Metoasl  OnoTexHONOTHH. OOBEKTHI OHOTEXHOJNOTHH. OTHKA OHMOTEXHOJOTHUECKHX
U TCHETUYECKHMX JKCIepuMeHTOB. [IpaBuia moucka ¥ aHanu3a OWMOIKOIOTHYECKOW HH(OpMaIuu
W3 pa’NUYHBIX HCTOYHUKOB (Hay4YHas u YyueOHO-HaydHas JHUTEpaTypa, CPEICTBA MacCOBOH
HH(pOpMauu, ceTh IHTEpHET M IpyTHE)

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

IIpomexxyTounas arrectanus (nuddepeHipoBaHHbIi 3aUeT) — 2 ceMecTp

*ekek

Bcero:

72
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3. YCJIOBUS PEAJIN3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
AN CHUIIJINHBI

3.1 MarepuajibHO-TEXHHYECKOe o0ecnieyeHne M CUMILTHHBI

Jns peanuzanuy mporpaMMbl JTUCHUIUTAHBI «bUONOTHS» WMeeTcs y4ueOHBIM KaOWHeT
€CTCCTBCHHO-HAYYHbBIX TUCHUILIINH.

OGopynoBanue y4eOHOro kaduHera: pabodyee MECTO NpENoJaBaTesis, MOCaTO0YHBIC
MeCTa M0 KOJIUYECTBY OOYYaIOIIMUXCS, JOCKa MenoBast, IJIaKaThl, pa3gaTOYHbI MaTepuan B BHJIE
CXEM U PUCYHKOB JJIsl BBIMOJTHEHUS Ta0OPATOPHBIX U MIPAKTHUECKUX padoT.

Texnudeckue cpeacrBa OOy4YeHMS: MyJIbTHUMEAUMHBIH KOMIUIGKT (KOMIBIOTEp C
JIUICH3UOHHBIM HpOFpaMMHLIM O6CCHe‘IeHI/IeM, MOHI/ITOp, HpOGKTOp, 3KpaH HaCTeHHBII‘/'I, KOJIOHKH
(aymmo), BumeopmnbMbl: «CTpoeHne U (QYHKIMH KIeTKW», «OOMEH BEIIeCTB U JHEPTUd B
KIIETKe», «Pa3MHOXKEHHE OpPraHu3MOBY»; ayJUOBU3YaJbHBIE CPEACTBA — CXEMbl U PUCYHKH K
JIEKLUSIM B BUJIE CJIAWIOB U 3JIEKTPOHHBIX MMPE3EHTALIMM.

JInneH3noHHoe nmporpaMmMHo¢ odecneuyeHue

1) «P7-Oduc». Horosop Ne I13-1K-033 or 21.12.2022 1. ¢ OO0 «ComsapucTexHOIOIKICY, T.
Capatos (¢ 01.01.2023, 6eccpouHo).

2) KasperskyEndpointSecurity (aHTHBHpYCHOE ITpOrpaMMHOE 0OecIieueHue).

Cyo6mmnen3unonnsiit gorosop Ne 6-887/2024/KCII-170 ot 06.12.2024r.

Cpoxk geiictBus gorosopa: 01.01.2025r.-31.12.2025r

3.2. UnpopmannonHoe odecriedeHne peaau3amum nporpaMmmbl

3.2.1. OcHOBHBIC HCTOYHHKH
1. 3asn P.I. buomorms s xosutemkei: yudeb. mocobue: oO6meoOpa3oBaTelbHas
nonroroska /P.I".3asm, B.D.byrBunosckuii. — U3n. 2-e. — PoctoB u//l.: ®enukce, 2018 r.

2. AradonoBa, U. b. buonorus : 6a3oBblii ypoBens : yueOnuk / U. b. Aradonosa, A. A.
Kawmenckuii, B. M. CuBornazoB. — 2-e u3a., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — Texkcrt : 3meKTpoHHBIN // JlaHb : 31€KTpOHHO-OMONIHMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/472913

3. Aradonosa, U. b. buonorus : 6a30Bblil ypoBEHb : MPAKTHKYM : yueOHOe nocodue / U.
b. Aradonona, B. . CuBornazoB. — 2-e u3n., crep. — Mocksa : [IpocBemenue, 2025. — 112
c. — ISBN 978-5-09-121342-3. — Tekcr : 3neKTpoHHBIH // JIaHb : 3IIEKTPOHHO-OMOIMOTEeYHAS
cucrema. — URL: https://e.lanbook.com/book/472916

3.2.2. JlonoHMTE/BbHAS JUTEPATYpPa

1. AprynoBa, M. B. Dkonorus : 6a30Belii ypoBeHb : yueOHuK / M. B. Aprynosa, /I. B.
Mopryn, T. A. I[Imocauna. — 2-e u3n., crep. — Mocksa : [Ipocsemenue, 2025. — 175 ¢. —
ISBN 978-5-09-122427-6. — Texkct : snekTpoHHBIN / JlaHb : 31eKTpOHHO-OMOIHMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/497810

2. ®enopoc, E. U. Dxonorus : 6a30Bblid ypOBEHB : MPAKTHKYM : yueOHoe mocodue / E. .
®enopoc, I'. A. HeuaeBa. — 2-e u3n., crep. — Mocksa : IIpocsemenne, 2025. — 381 c. —
ISBN 978-5-09-126107-3. — TekcT : 37eKTpoHHBbI // Jlaub : 31eKTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/497807
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3. buomorus : 10-ii kmacc : Ga3oBblii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckwuii, A. M. Py6uos [u np.] ; mox penakuueir B. B. Ilaceunuka. — 6-¢ usm., crep. —
Mocksa : Ilpocsemenue, 2024. — 223 c¢. — ISBN 978-5-09-112164-3. — Tekcr :
3JIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/437336

4. bwomorust: 11- kmacc: Ga3oBbli ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6nioB [u ap.]. — 6-e uzn., crep. — Mocksa : [IpocBemenue, 2024. — 272
c. — ISBN 978-5-09-112165-0. — Tekcr : 31ekTpoHHbIH // JIaHb : 3€KTpOHHO-ONOIMOTEeUHAs
cucrema. — URL: https://e.lanbook.com/book/409211

3.2.3. UnTepHeT-pecypcesbl

Bcepoccwuiickue nuatepaer-omumnuansl. - URL: https://online-olympiad.ru/
OtkpsIThIit KOMUTeK. bronorus. - URL: https:/biology.ru/

buonorus. DnekTpoHHbIil yueOHUK. http://biologylib.ru/catalog/

Caiit «4 uny Ha ypok 6mosorum» https://bio.1sept.ru/urok/
WudopmannoHHo-CcIIpaBOvHbIH pecypc 1o 6uonoruu https:/www.cellbiol.ru/

MRS
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIHIEOBPA3OBATEJIbBHOU AUCHUIIJINHBI

KoHTposib M omeHKa pe3yJbTaTOB OCBOCHHS 00II€00pa30BaTeNbHON TUCIUILIMHBI

PacKpbIBAIOTCS Yepe3 JUCIUILIMHAPHBIE PE3yNbTaThl, HalpaBlIeHHbIe Ha (popMHUpoBaHUE OOIIUX
U podeCCHOHATBHBIX KOMIIETEHIIUH 10 pa3/iesiaM U TeMaM CoJiep>KaHusl yueOHOro MaTepuaa.

Oomas/npogeccuoHanbHasA Paznen/Tema MeTtoasn! 1 (POPMBI KOHTPOJIA
KOMIIETCHIA S
OK 01. BseiOupars cmoco0sr | P 1/Temsr 1.1 TectupoBanme

penieHus 3a1a4 mpodeccHoHAIBHOI
JESITENbHOCTH TMPUMEHHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

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

VYeTHBI onpoc

buonornyeckuii TUKTAHT
NunuBuyanbHasi caMOCTOSITENbHAS
pabora

IIpencrasienue pe3ynbTaToB
MPaKTHYECKUX U JIADOPATOPHBIX PadoT
Brinonnenue 3aganuii
mddepeHIUpOBaHHOM 3a4eTe.

OK 02. Hcnons3oBaTh
COBPEMEHHBIE CPEJICTBA IIOKCKa,
aHaIN3a U HHTEPIpETAIIH

nHpopMmaru, 1 HHOOPMAITMOHHEBIE

P 2/Temsr 2.1-2.3
P 3/Temsr 3.1-3.3
P 4/Tempr 4.1-4.3
P 5/Temnr 5.1-5.4

TectupoBanue

VYceTHBIM onpoc

Buonornuecknii TUKTaHT
NunuBuayanbHas caMOCTOSATENbHAS

TEXHOJIOTMUM i BhimosiHeHus | P 6/Temsr 6.1-6.3 pabota
3a7a4 npodeccuonansHoit | P 7/Temsr 7.1-7.3 IIpencrasienue pe3ynbTaToB
JEeSTeTFHOCTH P 8/Temsr 8.1-8.2 MIPaKTHYECKUX U JTA0OPaTOPHBIX padoT
P 9/Tems1 9.1-9.5 BrItonnHenue 3agaHuii
P 10/Temsr 10.1 QG hepeHIUPOBAaHHOM 3a4eTe.
OK 04. OddexruBHo | P 2/Temsr 2.1-2.3 TectupoBanme

B3aMMOJICCTBOBaTh M PabOTaTh B
KOJIJIEKTUBE U KOMaHJIE

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

YceTHBIM onpoc

Buonoruueckuii AUKTAHT
WnauBumyansHas caMOCTOSATENbHAS
pabora

[Ipencrasnenue pe3ynbTaToB
MIPaKTHYECKUX U JTA0OPaTOPHBIX padoT
Brinonnenue 3aganuii

i depeHIUpOBaHHOM 3a4eTe.

OK 07. ConelicTBOBaTHL
COXPAaHEHUIO OKpY>Karollel Cpebl,
PECYPCOCOEPEKEHUIO, TPUMCHSThH
3HaHUS 00 M3MEHEHMH KJIuMMarTa,
TIPUHITUTIBI OEepEKITUBOTO
MPOU3BOICTBA, 3¢ hekTuBHO
JNEHUCTBOBATh B  UYPE3BBIYANHBIX
CUTYaIHsIX

P 8/Temsbr 8.1-8.2
P 9/Tems1 9.1-9.5
P 10/Temsr 10.1

TectupoBanue

VYeTHBI onpoc

Bbuonornyeckuii TUKTAHT
WNnauBumyansHas caMOCTOSATENbHAS
pabora

IIpencrasienue pe3ynbTaToB
MPAKTHYECKUX U JIA0OPATOPHBIX padoT
Brinonnenue 3aganuii
Ju(hepeHIIUPOBAHHOM 3a4eTe.
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