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1. OBIIASI XAPAKTEPUCTHKA PABOYE TPOTPAMMBI
OBIIEOBPA3OBATEJBHON YYEBHOM JUCIUATLIVHBI
OV/.13 BUOJIOT U

1.1. MecTo AUCIHUIUIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI
NMporpaMmabi:

VYuebnas aucrummaa OY /(.13 buonorus sBisercs 00sS3aTEIbHON YaCThIO
OCHOBHOM

o011eo0pa3oBaTeILHOTO  ITUKJIA

cootBeTcTBUM ¢ DI'OC CIIO no cnennanbHocT 34.02.01 Cectpunckoe Aeno.

o0pa3oBaTeNpHON NpPOrpaMMbl B

1.2. Heab u nJIaHMpyeMble pe3yabTaThl 0CBOEHUS TMCUMILINHBI:

1.2.1. lean o0ueo0pa3oBaTeIbHOM TUCIUILIMHBI
Henp auctmmumasl OY]I.13 buomorus: dopMupoBanue y 00ydYarOIIUXCS

CUCTEMbl 3HAHUM O pA3IUYHBIX YPOBHAX JKH3HU CO 3HAHUEM COBPEMEHHBIX
MPEACTAaBICHUM O >WBOW MNPUPOJE, HABBLIKOB IO MPOBEACHUIO OHMOJIOTHYECKUX
UCCIIEIOBAHUM C COOJIOICHUEM TUYECKUX HOPM, apryMEHTUPOBAHHOU JIMYHOCTHOM
MO3UIINH TI0 OEPEKHOMY OTHOILICHHIO K OKPY KaIOIIEH cpejie.

1.2.2. Ilnanupyemble pe3yJbTAaTbl OCBOCHHS 0011€00pPa30BATEIbLHOM
aucUIINHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue TuCIUIUIMHA uMeeT npu Gopmupoanuu u passutun OK u

K.

Koa u HauMeHOBaHMe HJ'IaHI/IpyeMbIe pe3yJbTaTbl OCBOCHUA TUCHUIIJIHHBI

(popmupyembIx O6 e JAucuunimHapHbie

KOMIIEeTeHIH i (mpeaMeTHbIE)
OK 01. Bribupate | B wactu TpyZ0BOro BocuTaHus: | - copMHpOBaThH yMeHUs
CIIOCOOBI pemIcHrAd 3aJia4y | - TOTOBHOCTH K pyay, pacKpbIBaTh COZlEpIKaHUE
npOhECCHOHATbHOM OCO3HAHHE [IEHHOCTH | OCHOBOIIOJIATAIOLINX

ATEIbHOCTU .
ACATEIRHOC MAacTepCTBa, TPYLOTIOOHUE; OMOJIOTUYECKUX Teopuit U
IIPUMEHUTEIBHO K ’ ’ )
DAsIMUHBIM KOHTEKCTaM | - TOTOBHOCTb K AKTHBHOH | /11010
. | -~ YMETb BBIIENATH
NeSTeIbHOCTH TEXHOJIOTHYECKON
CYyILIECTBEHHbBIE

n COHHaﬂBHOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTH HHUIIUHUPOBATH,

IIaHUPOBATh U CaMOCTOSATCIIBHO

BBITIIOJIHATH TaKyIO
JeSITeIbHOCTD,
- HUHTEpEC K  pa3IHYHBbIM
chepam npodeccuoHaATBLHOM
JeATEILHOCTH.
OBnajsieHHe  yHHUBEPCAIbHBIMH

MMPU3HAKU:CTPOCHUSA BUPYCOB,
KJIETOK IIPOKApUOT U DyKapHOT;
OJHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OPTraHU3MOB,
BHJIOB, OMOT€OIICHO30B,
AKOCHCTEM U 6rochepsl;
- mpuobdpectu
MNPUMCHCHUSA OCHOBHBIX MCTOI0B

OIIBIT
HAay4YHOTI'O IIO3HaHUA,

HCIOJIb3YyCMBbIX B OHOJIOTHH:




y4eOHBIMA  TTO3HaBaTEIHHBIMU
NEUCTBUSIMMU:

a) 0a3oBble JJOrHYecKHe

nefcTBUA:

- CaMOCTOSITEJILHO
(bopmynHpoBaTh u
aKTyaJM3UPOBATh npooiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBJIHMBATb

CYIICCTBEHHBI TPU3HAK WU
OCHOBAHUS

JIIA CpaBHCHMUA,

KJIacCu(PUKAMKA U 0000IICHUS;

- ONIpelensiTh enu
NeSITeNIbHOCTH, 3a1aBaTh
napamMeTpbl U KpUTEPHUH HX
JOCTHKECHHUS;

BBISIBIIATh  3aKOHOMEPHOCTH H

IIpOTHUBOPCUNA B
pacCMaTpUBACMBIX SBJICHUAX

- BHOCHUTH KOPPECKTUBBI B

JeSITENIbHOCTb, OLIEHUBATh
COOTBETCTBHE pe3ynbTaToB

OEJIAM, OLICHUBATh pUCKHU

MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KpeaTHBHOE
MBIIIUICHUE  TIPU  PEHICHUH
KU3HEHHBIX TPOOIIeM

0) 0a3oBble

HccIea0BaTeIbCKHE NeHCTBHA:
- BIQJieTh HaBBIKAMH Y4eOHO-

HCCIIEI0BATENBCKON 51
MPOEKTHOMN JIESITENTbHOCTH,
HaBBIKAaMH pa3penieHus
npobem;

- BBISIBJISTH MPUYHHHO-
CJIEJICTBCHHBIE CBSI3U u
aKTyJIN3UPOBATH 3a7auy,
BBIJIBUTATh TUTIOTE3Y ee
pelIeHNs, HaXOUTh ApTryMEHTHI
UL J0Ka3aTenbCTBa  CBOMX
YTBEPKICHHUI, 3a7aBaTh
rnapameTpbl u KpUTEpUU
peLICHHUS;

HaGHIOIIeHI/IH 1 OIMKMCAaHUus KXKHUBBIX
CHCTEM, MPOLECCOB W SIBJICHUIA;
opraHusanuvunu u IMPOBCACHHUA
OMOJIOTUYECKOTO SKCIEPUMEHTA,

BBIIBHOKCHUSA THUIIOTE3, BBIABJIISATH

3aBUCHUMOCTH MCKIOY
HCCIICAYCMbIMHA BCJIIMYNHAMU,
00BACHATH IIOJIYYCHHBIC

pe3ynbTaTtel U (OpPMYIUPOBATH
BBIBOJIBI  C
HAy4YHBIX TOHATHUH,
3aKOHOB;

HCIOJIb30BaHNEM
TEOpul u

- YMETH BBIABUIaTb T'HIIOTC3BI,

IIPOBEPATH ux

AKCIIEPUMEHTATbHBIMU
cpenctBaMu, GoOpMyIupys Leb

HUCCICI0BaHUsI, AHAJIIM3UPOBATDH

IMMOJIYYCHHBIC PE3YJILTATHI u

JC€J1aTb BBIBOIbI,

- IPUHUMATh y4acTHe B HAy4HO-
HCCIIEIOBATEIBCKON paboTe 1Mo
OMOJI0THH, SKOJIOTHH U
MeAMIMHE, TPOBOAUMON Ha Oaze
IIKOJIBHBIX HAYYHBIX OOIIECTB U
myOIMYHO TIPEICTaBIST
MOJTyYCHHBIE PE3YIbTaThl HA
YYEHHUYECKUX KOH(PEPEHIIHIX
pa3sHOro ypOBHS;




- aHAJIM3HUPOBATH IOJyYCHHbIE B
xoze
pe3yJIbTaThI,

peleHus 3a/1a4u
KPUTUYECKH
OLICHUBATh HUX JIOCTOBEPHOCTD,
IIPOrHO3UPOBaTh M3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMCTb NCPCHOCHUTL 3HAHHA B

M103HABATEJIbHYIO u
MPAKTUYECKYIO obrnactu
KHU3HECATEIIbHOCTH;

- YMCTb HUHTCIPpUPOBATh 3HAHUA

n3 pa3HBIX HpeI[MeTHBIX
o0JacTen;

- BBIABHUI'ATh HOBBIC niaeu,
Hp cjiaraTtb 0pI/IFI/IHaJII>HI>I€

moAXOAbl U pCHICHUSA

COCOOHOCTh UX MCIIOJIL30BAHUS
B MIO3HABATEIBLHON U COLMATBHOU

MPAKTHUK.
OK 02. Hcnonb3oBath | OBilajicHHEe  YHUBEPCAJIbHBIMHU | - chopMupoOBaThH yYMEHUs
COBPEMEHHBIE CPEJACTBA | YYCOHBIMU  TIO3HABATEIBHBIMU | KPUTHUECKH OIICHUBATh
MOKWCKa,  aHalu3a U | JCHCTBUAMMU: uH(popMalMi0  OMOJIOTHYECKOTO
HUHTEpIpeTaIu - BJIQJICTh HaBBIKAMU TOJYYEHHUS | COJACPIKAHMUS, BKJIIOYAIOLIY IO
uHhopManuu U | uHQOopMallUd W3 HUCTOYHUKOB | IICEBIOHAyYHbIE  3HAHHUSI W3
nH(pOpMaIIMOHHBIE Pa3HBIX THUIIOB, CAMOCTOSTEIBHO | Pa3IUYHBIX HMCTOYHHKOB
TEXHOJIOTHU JUTSL | OCYIIECTBISITh TIOWCK, aHalu3, | (CpelncTBa MacCcoBOM
BBITIOJTHCHUS 3a/1a4 | CUCTEMAaTHU3aIHIO U | uHpOpMaIIHH, HAy4HO-
npodeccnoHanbHOM WHTEpIpeTanuo  WHGOPMAIUHU | OMYJISIPHbIE MaTepuabl);
e TeTbHOCTH pa3IUYHBIX BUJOB W  (POPM | UHTEPIIPETUPOBATh  ITHUYECKHUE

MIpEACTaBICHUS; aCIEeKThI COBPEMEHHBIX

- CO3/1aBaTh TEKCTHI B PA3JIMUHBIX | UCCICIOBAHUM B OHOJIOTHH,

(bopMaTax C YUCTOM HA3HAYCHUSA

nHpopmauu u LIeJIEBOM
ayJUTOpUH, BbIOHpast
ONTHMAJIbHYIO bopmy
IPEJCTABICHHS U BU3yaIU3alluH;
OLIEHUBATh JOCTOBEPHOCTb,

JICTUTUMHOCTB I/IH(I)OpMaI_[I/II/I , €€
COOTBETCTBHEC IMpaBOBbBIM n
MOpPAJIbHO- S THYCCKUM HOPMAM;

HCTIOJIB30BATh cpencTBa
MH(OPMALTMOHHBIX u
KOMMYHHKAITUOHHBIX
TEXHOJIOTUI B peleHnn
KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  3aJa4  C
CcOOIrOIeHUEM TpeOoBaHMit
PrOHOMUKH, TEXHHKHU
0€e30macHOCTH, TUTHEHEI,

MCIUIINHC, 6I/IOTCXHOJ'IOFI/II/I;
= HUHTCPHPETHUPOBATL ITUYCCKUC

aCIIEKTBI COBPEMEHHBIX
UCCNIeIOBaHU B OMOJIOTHH,
MEIULIVHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh r00anbHBIC
JKOJIOTUYECKHE po0sIeMbI
COBPEMEHHOCTH,  (OPMHUPOBAThH
110 OTHOILIIEHUIO K HHUM

COOCTBEHHYIO MO3UINIO, YMEHHUE
OII€CHUBATh JOTHUYCCKUE AaCIICKThI
COBPEMEHHBIX HCCIIEJIOBaHUI B
o0acTi OMOTEXHOJIIOTUH U
TEHETHYECKUX TEXHOJIOTHM
(KJIOHMpOBAaHUE, HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIpaBICHHOE
U3MEHEHHE T'eHOMa U CO3JaHHe




pecypcocOepexeHus, MPaBOBBIX

U OTHYECKUX  HOPM, HOPM
MH(POPMAIIMOHHOH
0€30I1aCHOCTH;

- BIIAJICTh HaBBIKAMH
pacrio3HaBaHUS M 3alIUTHI

uHpopmanuu, HHGOpPMaITHOHHON
0€30MacHOCTH JINYHOCTH.

TPaHCTE€HHBIX OPTaHNU3MOB);

- chopMUpOBaThH YMEHHUS
CO3/1aBaTh COOCTBEHHBIC
HCbMEHHBIC u YCTHBIC
COOOIICHUS Ha OCHOBE
Ouosornveckoil nHpopmManuu U3
HECKOJIbKHX VICTOYHHUKOB,
IPaMOTHO UCIIOJIb30BATh

MOHSATUHHBIN anmapat OHOJIOTHH.

OK 04. DddexTruBHO

B3aWMOJIEVICTBOBATh U

paboratb

B

KOJIJICKTHBC 1 KOMaH/C

OBnazeHue  yHUBEPCAIbHBIMH
KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

B) COBMECTHAs 1eATEJIbHOCTh:
-[IOHUMaTh U  MCIOJIb30BaTh
IpeuMyliecTBa KOMaHJHOH U
UHAUBUYalIbHOM padoThI;

-IIPUHUMAaTh LEJIU COBMECTHOU
JEATEIIbHOCTH, OPIaHU30BHIBAaTh
U KOOPJAMHHUPOBATh ACUCTBUS I10
€€ JOCTHXKEHHUIO: COCTaBJIATh
IJIaH JCUCTBUM, pacHpeacisaTh

poauM ¢ y4eToM  MHEHHH
Y4aCTHUKOB 00cyXJ1aTh
pe3yJIbTaThI COBMECTHOH
paboTHI;

-KOOPJUHUPOBATh W BBHIMOIHSITH
paboTy B YCIOBHUSAX peajbHOrO,

BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO
B3alMOJEICTBYS;

-OCYILIECTBIISITh MTO3UTUBHOE
CTpaTErMyecKoe IOBEIECHHUE B
Pa3IMYHbIX CUTyalusX,
MIPOSABIIATH TBOPYECTBO u
BOOOpaXkeHue, OBITH
MHUIMATUBHBIM

OBnageHne  yHUBEPCAIbHBIMU

PEeryJsSTUBHBIMU JIEUCTBUSIMU:
r) NpUHSATHe ce0s M JAPYrux
JIoaeu:

-IPUHAMATh MOTHBBI "
apryMeHTBhl JIpyTuxX JIOAed mnpu
aHaIM3e pE3yNIBTaToB
NesITeNbHOCTH;

-IIPU3HABATH CBOE MPABO U MPABO
JPYTHX JIIO/IeH HA OIITNOKHY;
pa3BUBaTh CIIOCOOHOCTh
MOHUMAaTh MHUpP C TO3UIUHU
JPYToro 4eJI0BeKa.

- chopmupoBarth YMEHUs
C03/1aBaTh COOCTBEHHBIC
MUCHbMCHHBIC u YCTHBIC
COO0IIEHUS Ha OCHOBE
Ounosornuecko MH(poOpManuu U3
HECKOJIBKUX HUCTOYHUKOB,
IpPaMOTHO UCIIOJIb30BaTh

MOHSTUHMHBIN anmapar GuoJoruu;
- yYMETh BBLIBUIaTh THUIIOTE3BI,
IIPOBEPSATH ux
JKCIEPUMEHTAIbHBIMU
cpeactBamu, (Gopmylnupys 1eib
UCCJIEIOBAHMS, AaHAIU3UPOBATh
[IOJIyYeHHbIE  pe3yJibTaTbl U
Jie1aTh BbIBOJBL;

- IPUHUMATh y4acTHE B HAY4HO-
UCCIIeIoBaTeNbCKOW paboTe 1O
OuoJIoruy, 9KOJIOTUH u
MeIUIUHEe, POBOAUMON Ha 0Oaze
IIKOJIbHBIX Hay4YHbIX OOIIECTB U

HY6J'II/I‘{HO MMPEACTABIIATH
IMMOJIYUYCHHBIC PE3YJIbTATHI Ha
YUCHUYCCKUX KOH(I)epeHI_II/IHX

Pa3HOTO YPOBHS

OK 07. CogmeiicTBOBaThH

COXpaHCHHIO

B oOmactd  PKOJIOTHYECKOTrO
BOCITUTAHHUSA:

- BIIAJETH CUCTEMON 3HAHUHA 00
OCHOBHBIX METOJIaX HAy4HOTO




OKpYKaroleun Cpenpl,
pecypcocOepexeHuIo,
OPUMEHSATh 3HAHUSA 00
U3MEHEHUH KJIMMara,
MPUHIUIBL OEPEKITMBOTO
IIPOU3BO/ICTBA,
3pPEKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYyalHAX

- (opmupoBaHue
9KOJIOTUYECKOM KYJIBTYpBI,
MMOHUMAaHHE BIUSHUS COLUAIBHO-
SKOHOMHMUYECKUX IPOLECCOB Ha
COCTOSIHUE IIPUPOJHOMN U
COLMAJILHOW CpeJbl, OCO3HAHUE
100aIbHOTO XapakTepa
9KOJIOTUYECKUX NTPOo0IIeM;

- IUTaHUPOBaHHE u

OCYIIIECTBJICHUE  JCUCTBUUA B
OKpY’KaloIlle cpefie Ha OCHOBE
3HAHUSI  LeJIeM  yCTOMYMBOIO

Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HEMPUSITHE IEHUCTBUM,
MIPUHOCSIINX BPEJl OKPYIKAIOIIEH
cpene;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHHIC
DKOJIOTUYCCKUE IOCJICACTBUS
NPEINPUHUMAEMbIX  JICHCTBUIA,
MpeA0TBPAIATh UX;

- pacmupeHue OIThbITa
JIEITEIBHOCTA  DKOJIOTHUECKOU
HanpaBJIECHHOCTH;

- OBJIQJICHHE HaBbIKAMHU Y4EOHO-
HCCIIEIOBATENIBCKOU, ITPOEKTHOMN
M COLIMAJILHON NESTSILHOCTH.

IIO3HaHHA, I/ICHOJIBSyeMBIX B
OMOJIOTMYECKUX HCCIACAOBAHHUAX
JKUBBIX OOBEKTOB U HKOCHUCTEM
(omucanwme, HU3MEpCHHE,
MIPOBEJICHUE HaAOJIOICHWH );
cr1oco0aMH BBISIBJICHUS U OLIEHKH
aHTpOHOF CHHBIX I/I3MeHeHI/II71 B
MIPUPOJIC;

- yMeTB BBISABJIIATH
OTJIMYUTEIbHBIE MIPU3HAKA
JXKHUBBIX CHCTCM, B TOM 4YHCIIC
rpuOOB, PaCTCHHUH, >KUBOTHBIX U

YeNlOBeKa; MPHUCTOCOOICHHOCTh
BHJIOB K cpele OoOuTaHus,
A0MOTUYECKUX M OHOTHYECKHUX
KOMIIOHCHTOB SKOCHCTEM,
B3aUMOCBS3EM OpraHu3MoOB
B

COO0IIEeCTBAX,

AHTPOIIOTEHHBIX H3MEHEHUH B
3KOCHCTEMAaX CBOCH MECTHOCTH,
- YMETb BBIIETATH CYLIECTBEHHBIE
MIPU3HAKH OMOJIOrMYECKUX
IpoIecCOB: OOMEHa  BELIECTB
(Merabonm3m), WHPOpPMALUU U
IpeBpaleHHs SHEpIuu,
Opo’keHus, aBTOTPOGHOTrO U
reTepoTpopHOro TUIOB MUTAHMUS,
doTocMHTE3a U  XEMOCHHTE3a,
MHUTO3a, M€HO03a, TaMEeTOreHEe3a,
sMOpuoreHesa,

NOCTAMOPHOHAIBHOTO pa3BUTHS,
Pa3sMHOKEHUs1, UHIUBUAYATbHOTO

pa3BUTHS opraHusma
(oHTOTEHE3a), B3aUMOJICHCTBUS
IFE€HOB, TE€Tepo3nca; JEUCTBUM
HCKYCCTBEHHOI'O ot0opa,

CTaOMIIM3HUPYIOLIETO, IBUXKYIIETO
U Pa3pbIBAIOLIETO €CTECTBEHHOTO
oTOOpa; auIOMaTPUUYECKOro U
CUMIATPUYECKOTO
BU000pa30BaHus; BIIMSIHUS
JIBIKYIIUX CHJ OBOJIOIUHM Ha
reHooH MOy IS,
MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpese oOMTaHUs, YepeOBaHuUs
HaIpaBJIeHUN 3BOJIIOIINY;
KpyroBOpOTa BEILECTB U IMOTOKA
SHEPrUH B 3KOCHCTEMAX




2. CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM

YUYEBHOWM JUCLHUATIIAHBI

2.1. O0bem yueOHOI TUCHHUILUINHBI U BUAbI y4e0HO padoThl

Buj yueOHoi1 padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHO 1M CIHIIIHMHbI 239
BT. 4..

TeopeTuieckoe o0ydeHue 144
MPAKTUYECKHUE 3aHITUS 26
CamocTtosTenbHas paboTta 51
[TpomexyTounas atrectauus (quddepeHInpPOBaHHbBIN 3a4eT) 18




2.2. TemaTu4ecKuii IJIaH U cojep:kanue ydyeoHoi mucuunannbl OY /1.13 buonorus

®opmupyemMble
HauMmenoBanue O0beM KOMIIETEeHIINH,
pa3aesioB U TeM Copepxxanue yueOHOro Mmarepuasia (0OCHOBHOeE), JIaDOpATOPHBIE U MPAKTHYECKUE 3aHATHS, 4acos JIMYHOCTHBIE
NPUKJIATHON MOXYJIb (IPU HAJTMYMH) pe3yJbTaThI
1 2 3 4
Pa3gen 1. Beenenue
Tema 1.1. Buojiorns OcHOBHOe co/iep:KaHue: 2
Kkak Hayka. Meroabl  [buonorus kak Hayka. CBsi3b OMOJIOTHM C IPYTMMH HayKaMmu: OMoxummusi, Onodusmka, OMOHHUKA, OK 01, OK 02,
u3ydeHusi Omonoruu. [reHoreorpadus u Ap. Poas u MecTo Guonoruu B popMUPOBAHUU COBPEMEHHON HAYYHOU KapTHHBI OK 04, OK 07
Mupa. 3HaueHue Ouosiornyeckux 3Hanuil. Mcropus nonoruu. 3HadueHne LUTOJIOTUHU [Tl Pa3BUTHUS
OMOJIOTMM W TIO3HAHUS HOPUPOABl. MeTonbl LMTOJOTHMHM: MMKPOCKOIUS, XpomaTorpadus,
hiieKTpo(ope3, METOJ MEUEHBIX aToMOB, Iu(epeHIrualIbHOe HEeHTPU(YTUpOBaHHE, KYJIbTYpa
KJIETOK
Tema 1.2. YpoBHu OcHoBHOE conepxaHue: 2
OpraHu3anuu PazHooOpaszue OuocucreM. OpraHuzanusi OHMOJIOTMYECKMX CHCTEM. YPOBHU OpraHU3aLUU OK 01, OK 02,
onocucreM. OMOCUCTEM:  MOJIEKYJSIPHO-TEHETHMUECKUH,  OpPraHOMJHO  KIJIETOYHBIM,  OpraHu3MEHHBIH, OK 04, OK 07
XapakTepucTHKA [OMYJIAIMOHHO-BUJIOBOM, 3KOCHUCTeMHBIH (OmoreoneHoTuueckuii), Ouochepubiii. Hayku,
"KU3HM, CBOMCTBA M3ydarone OWOJIOTHYECKHE OOBEKThl Ha PAa3HbIX YPOBHSAX oOpraHuzanuu >ku3Hu. OO0mias
"KHBBIX CHCTEM. XapaKTepUCTHUKA XKHU3HH, CBOWCTBA KUBBIX cucteM. [Iporecchl, nporcxoasiye B OHOCHCTEMAX.
Pa3nea 2. Kierka - cTpyKTYPHO-()YHKIMOHAJIbHAS e[IMHUIIA
Tema 2.1. XumMnueckuit OcHoBHOeE coepxaHue: 2
cocTaB kJeTku. Boga n [Xumudeckuii coctaB kieTku. Heopranmdeckue BeniecTBa KJIETKH, UX OMOJIOTHUYECKasi pOJlb. OK 01, OK 02,
eé¢ poJb B Opranuyeckue BeliecTBa KieTku. buonormdeckue noiaumepsl. benku. Ctpyktypa v QyHKIUH OK 04, OK 07
"KH3HedesATeJIbHOCTH  |0eIKOoBOM MoisieKyibl. DepMeHThI, MPUHIMUN UX AeHcTBUS. YTiieBoAbl. buonornueckue GpyHkuun
KJICTKH. YTJIEBOJIOB.
Tema 2.2. beakn. Jlunuaer. OOmmui maH ctpoenus. ['uapodunbHO-THApOodoOHBIE cBocTBa. Kiaccudukarms 2

Yri1eBoabl H UX POJIb B
"KM3HeAeATeJbHOCTH
KJIETKH.

munuaoB. buonorunueckue pynkiun munuaos. AT®. Ctpoenue mosnexyisl AT®. buonornueckue
¢bynkuuu ATO.
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Tema 2.3. JIunuael.

KJICTKH.

aBTOTPOQBI U TETEPOTPOPBIL.

HyxkyienHoBbIe
KHCJIOTHI M MX POJIb B
PKU3HeesI TeJIbHOCTH
KJIETKH.
Tema 2.4. Kinerounas OcHOBHOe co/iep:KaHue:
Teopus Kinerounas teopus (T. llIBann, M. lllneiinen, P. Bupxos). OcHOBHBIE MOJ0XKEHUS COBPEMEHHOM OK 01, OK 02,
KJICTOYHOU TEOPHUH. OK 04, OK 07
Tema 2.5. OcHoOBHOe coep:kaHue:
Oco0eHHOCTH cTpOeHus1| TUIIBI KIIETOK: 3YKapUOTHYECKasl U MpoKkapuoTnieckas. CpaBHUTENIbHAs XapaKTEPUCTUKA KIIETOK OK 01, OK 02,
KJIETOK. DYKapuoT (pacTUTENbHOM, MUBOTHOM, TpuOHON). CTpoeHHE NPOKAPUOTHUECKON KIIETKH. OK 04, OK 07
HememOpaHHbIe OCOOEHHOCTH ~ CTpPOEHHMsI  TeTepoTpo(dHOIl. aBTOTPO(HONW  NPOKAPUOTUYECKUX  KIIETOK.
OPraHoOU/bI. HemeMOpaHHbIe OpraHoOM bl KJIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIHN IeHTp. Opranou ibl
NIBM)KEHUS: PECHUYKHU M KTYTUKH. CTpoeHHe U PyHKIIMN HeMeMOPaHHBIX OPraHOUI0B KIETKH.
Tema 2.6. OcHoBHoOE coepxkaHue:
OnnomemOpannbie 1 |CTpoeHHE MIa3MaTU4YecKoil MeMOpaHbl. TpaHCHOPT BElIECTB uepe3 IIa3MaTHUeCKy0 MeMOpaHny: OK 01, OK 02,
AByMeMOpaHHbIe [MACCUBHBIM W aKTHUBHBIH. DHIOLUMTO3: MUHOLUMUTO3, (aromuro3. IDx3omuTo3. OO0oIouYKa WU OK 04, OK 07
OpPraHoOM/bI. KJIeTO4Hasi cTeHka. CTpyKTypa U (YHKLIUHU KJIETOYHON CTEHKM pacTeHHi, rpuOoB. L{uTomnasma.
[{uTo3omb. I{uTockener. OgHOMEMOpaHHbIE OPraHOWAbl KIETKU: SHJOIIa3MaTH4ecKas CeTb
(OIIC), anmapar I'onbpkH, TH30COMBI, TIEPOKCUCOMBI, BAKYOJIH PAaCTUTENIbHBIX KiIeToK. CTpoeHue
1 QyHKIMM OAHOMEMOpaHHBIX opraHou 0B KieTku. Knetounsiit cok. Typrop. IlonyaBToHOMHBIE
OpPraHouAbl KJIETKH: MUTOXOHIPHUH, MJIACTHUJIBL: XJIOPOILIACTBI, XPOMOILIACTHI, JIEUKOIUIACTBI, UX|
cTpoeHue U QyHKUUU. SaepHbli anmapar KJIETKU, CTPOEHHE U (DYHKIIUH.
Tema 2.7. OcHoBHOE cogepskaHue:
HexkJieTounbie popmbl Bupycsl - HekiieTouHble (hOPMBI )KU3HU U 00IHMraTHbIe mapa3uTbl. CTPOEHHE MPOCTHIX U CIOXKHBIX OK 01, OK 02,
"KM3HU. Bupycsl. BHPYCOB, peTpoBUpYCOB, OakTepuodaros. XKusnennsiit nuki JHK-conepxkamux Bupycos, PHK- OK 04, OK 07
comepxkammx BHUPYcoB, OaktepuodaroB. BUY, renmatutr uyemnoBeka. baktepuu. OO6mias
xapakTepuctuka. [lonstie mramMm. Bupychl u 6akTepuu: CXOACTBA M pa3IdyHMsl.
Tema 2.8. O0men OcHOBHOe coep:KaHue:
BeleCTB M SJHEPIruM B ACCUMMJISIIIMS U JUCCUMIIIALMS - JBE CTOPOHBI MeTabonu3ma. Tumbl OOMEHa BEILECTB: OK 01, OK 02,
kJierke. Iluranue aBTOTPO(HBIH U TeTepoTpO(dHBIN, a’dpoOHBIH W aHa’poOHbIH. CrocoObl MUTAHUS KIETKH: OK 04, OK 07
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Tema 2.10.

OcHoBHOE CodcpiKaHueE:

JHepreTuvecKui Cunre3 AT®. Dtanbl SHEPreTHUYECKOr0 0OMEHAa U €ro CYIIHOCTbD. OK 01, OK 02,
00MeEH. OK 04, OK 07
Tema 2.9. OcHOBHOe coiep:KaHue:
ILnacTuyeckuii od0men: [@orocuntes u ero ¢aszpl. CynHOCTh U 3HaYeHUE POTOCHHTE3a. XEMOCHHTE3. M OK 01, OK 02,
doTocunTe3 n OK 04, OK 07
XeMOCHHTE3.
Tema 2.11. Buocunres OcHOBHOe coiep:KaHue:
OeJsika. ["enetnueckas nHpopMarusa. TpaHCKPHUIILINS, HHAUAINSA U TPAHCIAIHs. MeXaHu3M peryJsiuuu OK 01, OK 02,
CUHTe3 OelKka y MPOKapuoT U 3yKapuoT. CTPYKTYpHBIE T'€HBI. OK 04, OK 07
IIpakTnyeckune 3aHATHA:
Pemenuie 3a1a4 Ha onpe/iesieHrne MOCIe0BaTEIbHOCTH HYKJICOTHIOB.
Pasnea 3. Opranusm. PasMHoKeHHe H MHAUBHAYAJIbHOE PA3BUTHE OPraHu3Ma.
Tema 3.1. Opranusm OcHoBHOe coepxaHue:
e/INHOe Les10e. Kietounslii 1uki, ero nepuoasl U peryisuus. Ilepuogsl uHTEpdazbl HUX OCOOEHHOCTH. OK 01, OK 02,
7Ku3HEeHHBIH IMKJL. Jlnddepennnanys KISTKU U apecT KIETOYHOTO IIUKJIA. OK 04, OK 07
Tema 3.2. MuTo3. OcHOBHOe coiep:KaHue:
Jlenenue KieTky - MUTO3. CTaiuy MUTO3a U IPOUCXOAIIME ITpouecchl. KaproknHes 1 TUTOKUHES. OK 01, OK 02,
buoornueckoe 3HaUeHNE MUTO3a OK 04, OK 07
Tema 3.3. Meiio3. OcHoBHoOE coepxkaHue:
Melio3 - penykuuoHHoe peneHue kieTku. Craguum weiio3a. Meilo3 - OCHOBa MOJOBOTO OK 01, OK 02,
pasmHokeHus. [lopenenne xpomocom B Merose. Kpoccunrosep. buonorudeckuii cMpici Meio3a. OK 04, OK 07
D¢ dexThl Melio3a. Meiio3 B )KU3HEHHOM IIMKJIE OPraHU3MOB.
IIpakTnyeckue 3aHATHA:
Perienue 3a/1a4 Ha onpe/iesieHHe XpOMOCOMHOI0 Habopa y pa3IMuHbIX OPraHU3MOB.
Tema 3.4. OcHOBHOe coep:KaHue:
Dopmbl pazMHOKkeHust [DopMbl pa3MHOXKEHHS OpraHu3MoB. becronoe u monoBoe pa3mMHOXeHHe. Buasl Oecrosnoro OK 01, OK 02,
opranu3moB. becrnoJioe [pa3MHOXKEHUS: MPOCTOE JIETICHUE HAJABOE, MMOYKOBAHUE, PA3MHOKEHUE CIIOPAMH, BErE€TaTHBHOE OK 04, OK 07

pa3MHOKeHHe.

pasMHOXeHHe, pparMeHTanus, KIOHUPOBAaHHUE.
*B ToM 4ncie Ha BLIOOP 00pa3oBaTe/IbHON OPraHu3alum:
Jlns  mpodeccuii/ciennanbHOCTed, CBA3aHHBIX ¢ 00BbekTOM  m3ydeHus "KuBoTHbIe"

TeopeTudeckuii MmaTepuai TeMbl "®opMbl pa3MHOKEHHUS OpraHU3MOB" M3ydaeTcsl yriayOJIeHHO Ha
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[prMepe OPTraHW3MOB J>KHBOTHBIX. Pa3MHOXXEHHWE pacTEeHH M YeIOBEKa paccMaTpPUBAIOTCS
0030pHO

Tema 3.5. @opmbl

OcHoBHOE CodcpiKaHue:

Pa3sMHOKeHUsI Crioco0sI TTos10BOTO pasMHokeHust. Maswl pocta. ["ameTorenes. OTinune 6ECIOIOTO OT IMOJIOBOTO OK 01, OK 02,
opranu3moB. IlosioBoe pa3zMHOXKEHHUS. OK 04, OK 07
pa3MHOKeHHe.

Tema 3.6. OcHoBHoOE coepxkaHue:

OmioxoTBopeHne. OI710I0TBOPEHKE M €70 THUIIBL. POJIB MMOJI0BOTO M OECITOJION0 Pa3MHOKEHHS. OK 01, OK 02,

OK 04, OK 07

Tema 3.7. OnTOrenes OcHOBHOe coiep:KaHue:

pacreHuii ["amerodut u cnopodur. PazMHOKEHHE M pa3BUTHE BOJOpOCiei. PasMHOXKEHUE W pa3BUTHE OK 01, OK 02,
CIIOPOBBIX pacTeHU. Pa3MHOXKEeHME U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [lepronasl oHTOrEeHe3a OK 04, OK 07

acTeHUM

Tema 3.8. OHTOoreunes OcHOBHOe coiep:KaHue:

"KMBOTHBIX U 4esioBeKa [ameToreHes y JkMBOTHBIX. CnepmaroreHe3 U ooreHe3. CTpoeHHE IOJIOBBIX KIIETOK. OK 01, OK 02,
OmogoTBOpeHre U YMOPUOHATIFHOE pa3BUTHE KUBOTHBIX. [laprenorenes.. Ilepuoapt onToreHesa OK 04, OK 07
yesioBeKa. buosiornyeckoe crapeHue u cMepTh. I epoHTOoI0THS.

Tema 3.9. OcHoBHOE cogepskaHue:

OMOpHOHAIBHOE OMOpuorenes (Ha mpumMepe Janmetauka). Ctaguu amopuoreresa. PocT u pa3BuTHe KUBOTHBIX. OK 01, OK 02,

a3BUTHE OpraHu3Ma. OK 04, OK 07

Tema 3.10. OcHoBHOE coepxkaHue:

[MocTamOpuonaasHoe [[loctaomOproHanbHeld nepuon. IlpsMoe n HempsMoe pa3ButHe. PasButue ¢ meramopgo3oM y OK 01, OK 02,

pa3BuTHE OPraHu3Ma. |0€CIIO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX. CTaguu NOCTIMOPUOHAIBHOTO Ppa3BUTHUS Y OK 04, OK 07
PKUBOTHBIX U YEJIOBEKA

Tema 3.11. OcHoBHOE cogepskaHue:

NuauBuayanbHoe [IpyunHEl HapylmeHUH B pa3BUTHHM OpraHu3sMoB. PenponyktuBHoe 3mo0poBbe. Ilocnencreus OK 01, OK 02,

pasBuTHE H[BJIMSHUS AJIKOTOJIsI, HUKOTHHA, 3arpsA3HEHMSI OKPYKAIOLIEH Cpe/ibl Ha pa3BUTHE YEJIOBEKA. OK 04, OK 07

pPenpoayKTUBHOE

3A0POBbLE Y€JI0BCKA.

IIpakTHYecKHe 3aHATHSA:
BrisBienne u onucanue IMPHU3HAKOB CXOJACTBA 3ap0)1},11neﬁ YCJIOBCKA U JPYTHUX IMO3BOHOYHBIX KaK
JI0Ka3aTeJIbCTBO UX HBOJIIOLIMOHHOIO POJACTBA.

13




Pa3gen 4. OCHOBBI TeHETHKH U CeJIEKIMMU.

Tema 4.1. OcHOBHBIE

OcHOBHOe coiep:KaHue:

MOHSATHSA T€eHETUKH ['eHeTMKa Kak Hayka O HAacJIEICTBEHHOCTH M HW3MEHYMBOCTH OpraHu3MoB. (OCHOBHbIE OK 01, OK 02,
FeHETUYECKHE MOHATHS U CUMBOJIBL. ['eH. ['eHoTun. ®enoTur. AeabHble FreHbl. AJIbTEpHATUBHbBIC OK 04, OK 07
[pU3HAKU. JIOMMHAHTHBIN U PELIECCUBHBIN IIPU3HAKK. ['oMo3urora u rereposurora. Yucras auHus.
['1Opuabl. OCHOBHBIE METOIbl T€HETUKU: THOPHUI0JIOTMYECKUHN, IIUTOJIOTHYECKUE, MOJIEKYJIISIPHO-
FEeHETUYECKUE.
Tema 4.2. OcHOBHOe coiep:KaHue:
3aKOHOMEPHOCTH 3akoHOMEpPHOCTH OOpa3zoBaHus ramer. 3akoHbl ['. Mennens: MoOHOTHOpUIHOE CKpEIIUBaHUE. OK 01, OK 02,
HaCJIe0BAHMS. [IpaBmwio noMUHHpPOBaHHUS. 3aKOH €AMHOOOpa3usi MEpPBOTO IMOKOJECHUSA. 3aKOH pacIlerIeHHs OK 04, OK 07
Monorudpuanoe pu3HaKoB. L{utonornyeckre 0CHOBBI MOHOTHOPUIHOTO CKpeIMBaHus. [ MmoTe3a YuCTOTH raMer.
CKpelnIuBaHue. AHanM3upyIoliee CKpeliuBaHue.
*B Tom 4uciie Ha BbIOOp 00pa3oBaTeIbHOI OPraHU3aALMN:
Jlsa npodeccuii/criennanbHOCTEN CBA3aHHBIX ¢ 00beKkTOM u3ydeHus "JKuBoTHbIE" HEOOXOIUM
[10100p TE€HETUYECKUX 33/1aY Ha OIpEESICHUE BEPOSTHOCTU HACJIEICTBEHHBIX MPU3HAKOB IPU
MOHO-, JI1-, IOJUTUOPUIHOM U aHAJIM3UPYIOIIEM CKPEIIMBAHUH Y JKUBOTHBIX
Tema 4.3. Jlurnopuanoe OcHoOBHOe coep:kaHue:
CKpelurBaHue. JlurnOpuHoe CKpeluBaHue. 3aKOH He3aBUCHMOTO Hacie[oBaHUs mpu3HakoB. [lonmurubGpuaHoe OK 01, OK 02,
HacJe0BaHUE M €r0 3aKOHOMEPHOCTH. OK 04, OK 07
IIpakTHYecKHe 3aHATHA:
Pemenue 3aa4 Ha oNpe/iesieHne BEPOSITHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX TPU3HAKOB MIPU
MOHO, ¥, TIOJTUTUOPUIHOM M aHAIU3HUPYIOIIEM CKPEUIMBAHUU, COCTABICHHE T€HOTHITMYECKUX
CXEM CKPEIIMBAHMUSL.
Tema 4.4. OcHoBHOE cogepskaHue:
B3auMopgeiicTBue reHoB|[ €HOTMNI Kak I€JIOCTHasi cucTeMa. MHOXKECTBEHHOE JIeCTBHME TeHOB. [lnmeioTponus. OK 01, OK 02,
MHOXKECTBEHHbIN  ayienu3M. B3auMmopeilcTBue amnenbHbIX TeHoB. KomoMuHHpoOBaHUE. OK 04, OK 07

BianmopeiicTBre HeauienbHbIX reHOB. KoMiuieMenTapHoCTh. Dnuctas. [lomumepust.

*B Tom 4unciie Ha BbIOOP 00pa3oBaTeIbHON OPraHUu3anuu:

* Jloist mpodeccuit/crenuanbHOCTeH CBA3aHHBIX ¢ 00BEeKTOM mM3ydeHus "YKuBOTHBIE" HEOOXOaUM
MoI00p TeHETUYECKHUX 33a/a4 Ha ONpejeiieHHe BEPOSTHOCTH BO3HUKHOBEHMS HACIIEIACTBEHHBIX
MMPU3HAKOB MIPH PA3JIMYHBIX THUTIAX B3aMMOJICHCTBHSI T€HOB Y )KHBOTHBIX.
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*Jlns mpodeccuit/crenuanibHOCTeH CBS3aHHBIX ¢ 00BekToM m3yueHus "YenoBek" He0OXoIuM
10/100p TEHETHYECKUX 3a/1a4 Ha OMpE/CICHHE BEPOSTHOCTH BO3HUKHOBEHHS HACJIEICTBEHHBIX
[IPU3HAKOB IPU Pa3IMYHBIX TUIIAX B3aUMOJICHCTBHUS TCHOB Y YCJIOBEKA.

IIpakTuyeckue 3aHATHS:
Perrenue 3a7a4 Ha onpe/ieJIeHUe BEPOSITHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX TPU3HAKOB MIPU
a3JMYHBIX TUIAX B3aUMOJCHCTBHSI T€HOB, COCTABJIEHUE T€HOTHITMUECKUX CXEM CKPEIUBaHUSI.

Tema 4.5. CuenjieHHoe
HacJIe0BaHUe
NMPU3HAKOB

OcHoBHoOE€ coepxkaHue:
3akonbl T. Moprana. CuemnyieHHOe HaclieIoBaHUE T€HOB, HAPYUIEHHUE CLETUICHUA. XPOMOCOMHAs
TEOpHUsl HACIEACTBEHHOCTH. ['€HeTHueckoe KapTUpoBaHHE XpomMocoM. Kcmonb3oBaHue
KPOCCHHTOBEPA ISl COCTABJICHHUS TEHETUYECKHUX KapT XPOMOCOM.
*B TOM 4ucJie Ha BLIOOP 00pa30BaTe/IbHOI OPraHu3alnu:
*Jlna npodeccuii/criennanbHOCTEN CBA3aHHBIX ¢ 00bekTOM HM3yudeHus "YKuBoTHbie" HE0OX0auM
MoA0O0p TEHETHYECKUX 3aJa4 Ha OMpEEJICHUE BEPOSTHOCTH BO3HMKHOBEHHUS HACIEICTBEHHBIX
[MPU3HAKOB IIPH CIIETVICHHOM HACJICIOBAHUH Y KUBOTHBIX

HpaKaneCKne 3aHATHSA:
Pemenue 3aga4u Ha OIIpEACICHUC BEPOATHOCTH BO3ZHUKHOBCHUS HACJICACTBCHHLIX IIPU3HAKOB IIPH
CHCIICHHOM HACJICAOBAHWH, COCTABJICHHUEC I'CHOTUITMYCCKUX CXCM CKPCUIMBAHUMA

OK 01, OK 02,
OK 04, OK 07

Tema 4.6.
I'eHeTnka moJsa

OcHoBHOE cogepskaHue:
XpOMOCOMHBI MEXaHHU3M OIpeNeNeHUs Moja. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['oMOramMeTHblii M TE€TepOraMeTHBIM I10J1. ['eHeTuyeckas CTPYyKTypa IIOJOBBIX XPOMOCOM.
HacnenoBanue NPU3HAKOB, CLEIUIEHHBIX C ITOJIOM.

IIpakTHYecKHe 3aHATHA:
Permenne 3aaa4 Ha OHNpCACICHUC BCPOATHOCTH BO3HUKHOBCHHUSA HACJICACTBCHHBIX IMPU3HAKOB,
CLEIJICHHBIX C TI0JIOM, COCTABJICHUE FEHOTUIIMYECKUX CXEM CKPELIUBAHNS

OK 01, OK 02,
OK 04, OK 07

Tema 4.7. I'eneTuka
JyeJI0BeKa

OcHOBHOe coep:KaHue:
Kapuotun yenoBeka. MeTobl M3yUeHHs] TEHETHUKU YENIOBEKA: T€HEaTOTHYECKH, OIM3HEI[OBbIH,
[UTOTCHETHYECKUH, OMOXUMHYECKUH, TMOMYIAIUOHHO-CTaTUCTHYeCKui.  HacmencTBenHbie
3a00JieBaHUs YeNoBeKa. | eHHbIe 1 XPOMOCOMHBIE 0OJIe3HH YelloBeKa. bonesHu ¢ HacneICTBeHHON
[PEIPACIIONOKEHHOCThIO. 3HAYEHUE MEIMUIIMHCKON TEHETMKU B MPEAOTBPAICHUU U JICYCHHH
FeHETUUYECKHUX 3a00JI€BaHMI YET0BEKA

OK 01, OK 02,
OK 04, OK 07
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Tema 4.8. Buabl

OcHoBHOE CodcpiKaHueE:

MYy Tanuii ['eHHBIE u XPOMOCOMHBIE 0o0JIe3HHU YeJI0OBEKA. bonesan C HacJeaCTBEHHON OK 01, OK 02,
[1PEIPACIIOIOKEHHOCThI0. 3HAUYEHUE MEIUIMHCKON TEHETUKU B IPEJOTBPAIICHUM U JICUECHUU OK 04, OK 07
reHETUYECKUX 3a0osieBaHull yenoBeka. Bujpl MyTauuii: reHHblE, XPOMOCOMHBIE, I'€HOMHBIE.

[IpryrHBI BO3HUKHOBEHHS] MyTaLIH.

Tema 4.9. OcHOBHOe co/iep:KaHue:

3aKoHOMepHOCTH B3anmMoelicTBie reHoTUNa U cpeibl pu hopMupoBanuu Gpenotumna. MI3MeHUNBOCT MPU3HAKOB. OK 01, OK 02,

M3MEHYHUBOCTH KayecTBeHHbIE W KOJIMYECTBEHHBIE IIpU3HAKU. BuJabl HM3MEHUYMBOCTH: HACJIECACTBEHHAs U OK 04, OK 07
HEHACJIEICTBEHHAsI.
3aKOH TOMOJOIMYECKMX psJIoB B  HacineacTBeHHOM wu3MeHuunBoctu (H.M. BaBuios).

MoudukanonHas, wiM (HEHOTUIHYECKass U3MEHUYUBOCTh. Poib cpenbl B MOAM(PHUKAIMOHHOM
n3MeHunBocTH. Hopma peakumu npusHaka. BapuanuoHHBIH psii M BapuallMOHHas KpUBas.
XapakTepucTuKa MOIU(PHUKAIIMOHHON M3MEHUMBOCTH. HacnencTBeHHas, WM TeHOTHITMYECKast
n3MeHurBOCTh. KoMOMHAaTHBHAS M3MEHUYMBOCTh. MyTallMOHHAsi U3MEHYMBOCTb.
IIpakTnyeckune 3aHATHA:
Monudukanontasi, win ¢GeHoTUNMYeckass HM3MEHYMBOCTh. Hopma peakuuu mpu3HAKa. OK 01, OK 02,
BapualmoHHbIi psiJ ¥ BapuallMOHHAsl KpUBasi. OK 04, OK 07

Tema 4.10. OcHOBHBIE OcHoBHOeE coepxaHue:

321244 M METOJbI Cenexkuuss Kak Hayka. MeTonbl ceneKUMOHHOW paboTel. ['erepo3uc M €ro MNPUYMHBIL OK 01, OK 02,

ceJIeKIMM OPraHu3MoB. [VIcCKyccTBEHHBI OTOOp: MAacCOBBIM M MHIUBUAYabHBIA. JTambl KOMOWHAIIMOHHOM CEJIEKLIUU. OK 04, OK 07
CopT, mopojia, ImTamm.

Tema 4.11. MeTtoanbt OcHoBHOE cogepskaHue:

ceJleKIMH pacTeHuH. [VICKycCTBEHHBI M €CTECTBEHHBIN OTOOp B celekuuu pacTteHuil. LleHTpbl MpoucXokaeHus u OK 01, OK 02,

LlenTpbl MHOT000pa3us KyJabTypHBIX pacTeHuil. Yuenus H.W.BaBunoga. OK 04, OK 07

MPOUCXO0KICHUS

KYJIbTYPHBIX

aACTEHMId.

Tema 4.12. MeToabl OcHoOBHOe€ coepxaHue:

ceJIeKIUH }KMBOTHBIX M (OCOOCHHOCTH  CEJIEKIIMM JKMBOTHBIX. THIBI CKpEIIMBAaHUS M METOJbl pa3BeleHUs B OK 01, OK 02,

MHKPOOPraHU3MOB. PKUBOTHOBOJICTBE. METOBI CEIEKIIMM MUKPOOPTaHU3MOB. OK 04, OK 07
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Tema 4.13.

OcHoBHOE CodcpiKaHueE:

buorexHoJiorus. buoTexHoJNIOTMA B NPAKTHYECKOM  JEATENIbHOCTH  4YesoBeka. llepcnekTuBbl  pa3BUTHA OK 01, OK 02,
OMOTEXHOJIOTHH. OK 04, OK 07
Pasznea S. Teopusi 3BoJIonun
Tema 5.1. UcTopus OcHoBHoOe coaepskaHue:
HBOJIIOIIUOHHOT0 BosnuknoBenne ydenuss Y. Jlapsuna. Tpyner K. Jluanes u JK.b. Jlamapka 00 3Bostonuu OK 01, OK 02,
yueHusi. OCHOBHbIE OpPraHUYecKoro Mupa. 3HaueHue AJapBUHU3MA. EcTecTBeHHBINH U HCKyccTBEHHBINH 0TOOD. [loHsATHE OK 04, OK 07
moJioskeHus yyennss Y. [nonyssiiuii. CMenmmBaHue MOMyJIsIUN.
/lapBuHa.
Tema 5.2. Bujg u ero OcHOBHOe coiep:KaHue:
KpHUTEepHH. [lonsitue Ouosornyeckoro Bujaa. Kpurepuu Buja. OK 01, OK 02,
IIpakTHYecKHe 3aHATHS: OK 04, OK 07
Onucanne 0co0eit 0JHOro BHJIA IO MOP(HOITOTHYECKUM MTPU3HAKAM.
Tema 5.3. [lonyasiuun OcHOBHOe coiep:KaHue:
B3anMOOTHOIIEHHE OpPraHW3MOB B MONYJISANUAX. [ €HEeTHYEeCKOe pPaBHOBECHE IOIYJISLUN. OK 01, OK 02,
HanpaiieHHbI€ U cCily4aiiHble HK3MEHEHUH B TeHO(OH/IE. OK 04, OK 07
Tema 5.4. Bopn0a 3a OcHoBHOe coepxaHue:
CyLLleCTBOBaHHE Dopmbl 60pPBHOBI 32 CYIIIECTBOBAHHUE. OK 01, OK 02,
OK 04, OK 07
Tema 5.5. OcHOBHOe coep:kaHue:
EctecTBenHblii 0T00p [[loHATHE ecrecTBeHHOro oTOOpa. [IBMKylIMe CHiBI 3BOMIOLMKM B mpupoze. M3ommpyrommue OK 01, OK 02,
MEXaHU3MBI. OK 04, OK 07
Tema 5.6. OcHoBHOE cogepskaHue:
HacaeacrBeHHocTb M [[IoHATHE W TPUYMHBI HACJIEICTBEHHOCTH W HM3MEHYMBOCTU. [IpeanmochUIKM 3BOFOIMOHHBIX OK 01, OK 02,
M3MEHYHUBOCTD M3MEHEHUH. OK 04, OK 07
Tema 5.7. OcHOBHOe coep:KaHue:
HckyccrBennblit 0T00p (DakTOpHI HBOIOLNHY TOPOJT KUBOTHBIX U COPTOB MUKPOOPraHU3MOB. BbIBEIeHNE HOBBIX TOPOJ U OK 01, OK 02,
coptoB. TBopueckasi posib 0TO0pa. Pasnuynbie GopMbl H3MEHUHUBOCTH. OK 04, OK 07
Tema 5.8. OcHoOBHOE coepxaHue:
OTHOCHTENbHBII [lonsiTHe  NPUCHIOCOONEHHOCTH  OPraHU3MOB. OKCIEpPUMEHTAIbHBIE  JI0KA3aTEIbCTBA OK 01, OK 02,
xapakTep €CTeCTBEHHOT0 0TO0pa. [IponcxoxieHre npucrnoco0IeHHOCTH Y OPraHU3MOB. OK 04, OK 07
NpHUCIOCO0IeHHOCTH
OpPraHu3MoB.
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Tema 5.9.

OcHoBHOE CodcpiKaHueE:

Mukpo3BoJIIouus. BunooOpasoBanue u ero craguu. PesynpraTsl 3Bosonnu. Husmire u BbIcIne OpraHu3MBbl.
Tema 5.10. OcHoBHoOE€ conepxkaHue:
Maxkpo3BoToumst MakposBOIOIKSA. DMOPHUOJIOTHYECKHUE JI0Ka3aTenbCTBA. CHCTEMBbl PACTCHHMH M KUBOTHBIX. OK 01, OK 02,
buoreneTnuecKui 3aK0H. OK 04, OK 07
Tema 5.11. I'maBHBIE OcHOBHOe coep:KaHue:
HaINpaBJICHUS Tunbl BONTIOIMOHHBIX U3MEHEHUN. [ 1aBHbBIE HAIIpaBIIEHUs 3BONIOLMH. bruonornueckuii perpecc. OK 01, OK 02,
DBOJIOLNH COOTHOILIICHHUE MYTEH IBOJIIOLIHH. OK 04, OK 07
OpPraHu4yecKoro Mupa.
Pa3znea 6. Uctopus xxu3um Ha 3emJie
Tema 6.1. OcHOBHBIE OcHOBHOe coep:KaHue:
Tanbl pa3BUTHS ['MnoTe3spl 0 MPOUCXOKACHUU XU3HU. COBPEMEHHBIE MPEICTABICHUS O MPOUCXOKACHUH JKU3HU. OK 01, OK 02,
"KM3HHM Ha 3emJie ['nmore3a abMOTEHHOTO 3aPOXKICHHS KHU3HH. OK 04, OK 07
Tema 6.2. OcHOBHEIE OcHOBHOe coiep:KaHue:
ATanbl pa3BUTHUSA Jran XMMUYECKOM HBOJIIOLMU. JTan MNpeAdHoJIorHyecKkoil sBomronuu. buonornueckui stam OK 01, OK 02,
"KU3HHM HA 3emule PBOJIIOLMU. [ HIIOTE3BI POUCX0KACHUS DYKAPHUOT. OK 04, OK 07
Tema 6.3. DBoTronus OcHOBHOe coiep:KaHue:
onocdepnl OcHOBHBIE 3Tanbl pa3BUTUs Onochepsl. AHTPONOreHHOE BO3/IeHCTBHE Ha Onocdepy. Yenosek u OK 01, OK 02,
pKosornueckuid kpusuc. I1yTu BpIXo/1a U3 HKOJIOTHYECKOT0 KpHU3Hca. OK 04, OK 07
Tema 6.4. OcHoBHoOE coepxkaHue:
IIpoucxoxnenue Pa3zBuTHe TIpeACTaBIEHUI O NPOUCXOXKICHUM 4YenoBeka. CHCTeMaTHYecKoe IMOJIOKEHUE OK 01, OK 02,
yesioBeKa. OCHOBHBIE |[COBPEMEHHOTO YEJIOBEKa. AHTPOIOIOTHSA. AHTPOIIOTEHES. OK 04, OK 07
CTA/IMH AHTPOIIOIeHe3a
Tema 6.5. IBukymme OcHOBHOe coep:kaHue:
CHJIbI aHTponorede3a |(buosornyeckue ¢aktopsl HBoronMH. HampaBneHnus sBomronuu yenoBeka. CoBpeMeHHbIE OK 01, OK 02,
mpoOJieMbl YeoBeYeckoro obmiectsa. [IpapoanHa yenoBeka. OK 04, OK 07
Tema 6.6. Pacbl n ux OcHoOBHOE coepxaHue:
MPOUCXOKIACHHE UenoBeueckne pacel. ['umore3sl U pakTopsl pacorene3a. Paznudme B ACHCTBUU €CTECTBEHHOTO OK 01, OK 02,
oTOOpa mpu BUA000PAa30BaHUH U PACOTEHE3E. OK 04, OK 07

IIpakTHYecKkHe 3aHATHSA:
AHanu3 ¥ OLEHKA Pa3JIMYHBIX TUIIOTE3 MPOUCX0XKIEHUS )KU3HH U YEIIOBEKA.
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Pasgea 7. Ikojorusa

Tema 7.1. Ilpeamer,

OcHOBHOe coiep:KaHue:

3aja4M U npodJaeMbl  [DKOIOTHs. 3a/1a4¥ SKOJIOTHH. POJIb KOJIOTHH B COBPEMEHHOM O0IIEeCTBE. 3aKOHBI 3KOJIOTHH. OK 01, OK 02,
DKOJIOTHH OK 04, OK 07
Tema 7.2. OcHoBHoOE€ coepxkaHue:
JKoJIOrnYecKne Cpena oOutaHuss OpraHu3MoB H €€ ¢akTopbel. ApanTamus OpraHu3MOB. MecTooOUTaHUE OK 01, OK 02,
(axTopsl OpraHU3MOB. DKOJOTMYECKHE HUIIU. OK 04, OK 07
Tema 7.3. OcHOBHEBIE OcHOBHOe co/iep:KaHue:
THIIBI IKOJIOTHYecKUX |broTnueckue GaxTopbl. THIBI SKOJIOTHYECKHX B3aUMOJCHCTBUN. DKOJOTHUECKOE PABHOBECHE. OK 01, OK 02,
B3aMMOAEHCTBHIA Bu1bl KOHKYpPEHITHUH. OK 04, OK 07
Tema 7.4. Dxonorus OcHOBHOe coep:kaHue:
nonyasiuuii. Oxpana Bua u momynsamus - HUX JKoJOrMyeckas Xapakrepuctuka. [IpoOnembl panroHalIbHOTO OK 01, OK 02,
BH/IA MCII0JIb30BAaHUsl BUJIOB U COXPaHEHUs UX MHOrooopasus. KpacHasi kHura. OK 04, OK 07
Tema 7.5. buoreonenos OcHOBHOe coiep:KaHue:
KaK 0co0blil ypoBeHb |bruoreoneno3. Dkocucrema. Kmaccupukamus sxocucreM. CtpykTypa cooOmiecTBa. IlumieBbie OK 01, OK 02,
OPraHM3auM 5KU3HU  [[ICTIH. OK 04, OK 07
Tema 7.6. Bogoém n OcHOBHOe coiep:KaHue:
ny0paBa kak npumepsbl buoreoneHo3 npecHoro Bojoéma. IlumeBsle menu B gyOpaBax. Camoperynsiusi B JECHOM OK 01, OK 02,
0MOreoLeHO30B OHOIeOIEHO3E. OK 04, OK 07
Tema 7.7. U3MeHeHus1 B OcHOBHOe coep:kaHue:
OnoreoneHo3ax Konebanus uncieHHoctu. ['eorpaduueckas 30HaIBHOCTh OHMOIEOLIEHO30B. Pazinuuus Mexmay OK 01, OK 02,
MCKYCCTBEHHBIM U €CTECTBEHHBIM OMOT€0IIEHO30M. OK 04, OK 07
IIpakTHYecKHe 3aHATHA:
CpaBHUTEIIBHOE ONUCAHHE OJIHOM W3 €CTECTBEHHBIX MPUPOAHBIX CUCTEM C KaKOW-HUOYIb
ArpO’KOCUCTEMOI.
Tema 7.8. OcHOBHOe coep:KaHue:
JKoI0rn4YecKue [lepenoc snepruu B coobmiectse. [Iumeas memns. Buasl cykieccun. OK 01, OK 02,
MM PAMU/BI OK 04, OK 07
Tema 7.9. Bausinue OcHoOBHOE coepxaHue:
3arpsi3HeHMH HA 3arpsi3sHEHUs OKpyskaromiei cpessl. [Ipodaema orxonos. OxpaHa okpyx atomiei cpeabl. CBeneHust OK 01, OK 02,
"KHBbI¢ OPTraHU3MbIl 0 KpacHoii kHure. 3arioBeIHUKH, 3aKa3HUKH. OK 04, OK 07
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HpaRanecKne 3aHATHSA:
Onuncanue AHTPOIIOTCHHBIX H3MCHEHHH B €CTECTBEHHBIX IMPUPOIHBIX J'IaH,I[I_Ha(l)TaX cBoOcH
MCCTHOCTH.

Tema 7.10. OcHoOBBI

OcHOBHOe co/iep:KaHue:

PALMOHAJILHOTO [lpaBuna moBeAeHUs JIOJEW B OKpyXKaromied mnpupoaHoi cpexae. Ilpupoansie pecypcehl. OK 01, OK 02,
MPUPOIONOJIb30BaAHNS |PalliOHAIbHOE TPUPOION0JIH30BaAHUE. OK 04, OK 07
Tema 7.11. buocdepa, OcHoBHoOE coepxkaHue:
eé cBoiicTBa. Yuenue |CBoiicTBa XMBOro BemiecTBa. bruomacca. buorennas murpamus atomoB. Hoocdhepa. DyHKIMM OK 01, OK 02,
Bepnaackoro o PKUBOTO BellecTBa. YueHnue B.W. Bepnanckoro. OK 04, OK 07
Hooc(pepe
Tema 7.12. Kpyrosopor OcHoBHoOe coaepkaHue:
BelllecTB M HepruM B [ KpyroBopot BemecTB U 3Hepruu. [ mobanbHbie mpodieMbl 6uocdepsl. Paszpyienne 030HOBOTO OK 01, OK 02,
ounocepe csi0s1. VicTomenrue npupoIHbIX PECYpPCOB. OK 04, OK 07
Tema 7.13. OcHOBHOe coiep:KaHue:
[Ipucnocod.ienue [IprunHbl OMOJOrMYeCKUX PUTMOB. «buonoruueckue yace». YpaBiieHUE CE30HHBIM Pa3BUTHEM OK 01, OK 02,
OPraHu3MoB K PKUBOTHBIX U PACTCHUM. OK 04, OK 07
CE3OHHBIM H3MEHECHUSIM IpaKkTHYeCKHe 3aHATHSA:
B MPHpPOJe CocTaBJIeHHEe CXeM TIepeIaut BEMIECTB M DHEPTHH T10 LIEMSAM UTaHKs B IPHPOAHON SKOCHCTEME H
B arpoLICHO3E.
Pa3nea 8. buonnka
Tema 8.1. buonnka OcHoBHOE cogepskaHue:
broHuKka Kak OJHO M3 HampaBlieHUH Ouojoruu M KuOepHeTHKH. [IpUHIMIBI UM TpUMEpHI OK 01, OK 02,
MCTIOJIb30BAHUSI B XO3SHCTBEHHOM JeATENBHOCTH JHojiel  MOp(OPYHKIMOHATIBHBIX YepT OK 04, OK 07
OpraHM3alyi pacTeHU U KUBOTHBIX. McTopus Ouonuku. IlepcriektuBsl B 00gacTu OMOHMKH.
Bunsl Oumonuku. CozaHue MOJENM JKHMBBIX CHUCTEM B OHOHUKE. MoJenupoBaHHME >KUBBIX
OpraHU3MOB.
Tema 8.2. 'naBHbIe OcHoBHOe coaepskaHue:
HaNpaBJeHUsl OMOHMKH [I3ydeHrne IPUHIMIIOB OPUEHTALMH U JIOKAIUU Y KUBOTHBIX JUISI HCIIOJIb30BAaHUS UX B TEXHHKE. OK 01, OK 02,
3y4yeHne nosnéra NTUL U HaCEKOMBIX, IBUKEHUS NPBITAIONINX )KUBOTHBIX, CTPOEHUE CYCTaBOB. OK 04, OK 07

WccnenoBanue MeTONOB  KojmupoBaHus. MccrmemoBanus B 00JacTH  OMODHEPTETHKH.

buokubepHeruka. buonnxxenepusi.
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Tema 8.3. buonuka - OcHoBHOe coaepkaHue: 2
TEeXHHKA )KUBBIX Komruiekc uccinenoBaHui, CBI3aHHBIX ¢ MOACIUPOBAHUEM (DYHKIIMH M CTPYKTYp MO3ra BBICIIUX OK 01, OK 02,
OpPraHu3MoB PKHUBOTHBIX U 4eJoBeKa. [IpoiBUHYThIC UCCeI0BaHNs B OMOHHKE. OK 04, OK 07
Tema 8.4. buonuka OcHOBHOe co/iep:KaHue: 2

[TepcrieKTHBBI B 00J1aCTH OMOHHUKHT
IIpome:xyTouHasi aTTecTanus (IK3aMeH) 18
Bcero 170
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3. YCJIOBUSA PEAJIM3AIIUUA ITPOI'PAMMBI
OBIIIEOBPA3OBATEJBHON YYEFHOM JUCIUIIJINHBI

3.1. TpeﬁoBaHnﬂ K MHUHUMAJIIBHOMY MaATCPUAJIBHO-TEXHUYECCKOMY

o0ecnmeYeHnIo

Peanuzanmsi mporpaMMbl TUCHUTIIMHBI TpeOyeT HAIMYUS YIeOHOTO KaOWMHETa IS
3aHATHI MO0 OMOJIOTHH.

O¢ddexTuBHOCTH TpenojaBaHuss Kypca OHMOJOTMM  3aBUCUT OT  HaJW4Ms
COOTBETCTBYIOIIETO  MaTEPHUATbHO-TEXHUYECKOTO  OCHAIICHHWSA. ITO  OOBSICHSACTCS
OCOOEHHOCTSIMU Kypca, B IEpPBYIO OYEpelb €ro MpaKkTUYECKOW HaNpaBICHHOCTHIO U
pa3HO00Opa3reM HalpaBJICHUA U3YyUEHHUS )KUBOU TPUPOIBI.

Ob6opynoBanne y4eOHOro KaOuHeTa:

- MOCAJ0YHBIE MECTa MO0 KOJIMYECTBY 00YyUaIONIUXCS;

- pabodyee MeCTO IpemnoaaBaTens U yueOHasi J0CKa;

- TEXHUYECKHE CpelICTBA 00yuYeHUs (MepCOHATBHBIA KOMIBIOTEP C JUICH3UOHHBIM
MIPOTPaMMHBIM 00ECTICYCHIUEM; MYJIBTUMEIUUHBIN TIPOSKTOP; BBIXO/ B JIOKAJIGHYIO CETh);

- nabopaTopHOe 000pY/I0BaHHE U BCIIOMOTATEIbHbIE MPUHAIICKHOCTU ( PEaKTUBBI
U TpuOOpHl ISl MPOBEJACHUN OMOJOTUYECKUX HKCIIEPUMEHTOB; CIIPABOYHbBIC TAOJIUIIBI;

CTEH/BL; cel(; yUEOHUKHU WM TUJAKTUYECKHE MaTepUarbl).
3.2. NndopmanuonHoe odecredeHue 00ydeHusl

1. JIns peanmuzammm mporpamMMbl  OuOnMoTe4HBI  (HOHI  0Opa3zoBaTEIHLHOU
OpraHU3aINKA UMEET MTeYaTHBIC U/WITH JJICKTPOHHBIE 00pa3oBaTeIbHbIC U HHPOPMAITMOHHBIC

peCypchl, pEKOMEHIOBaHHBIE JIJIsl UCTIOJIH30BAHUS B 00Pa30BaTEIILHOM IMPOIIECCE.
PEKOMEHIAYEMAS JIMTEPATYPA

1. 3axapoB B.b., MamonToB C.I'., Connn H.M. O6mas O6uonorus. 10 kmacc. PabGouas
Terpaas. - M., 2018.

2. Kamenckuit A.A., KpuckynoB E.A., [Taceunuxk B.B. O6mas Owuonorus. 10-11 xu.
Vuyebnuk.- M., 2015.

3. KoncrantunoB B.M., PszanoBa A.I1. O6mas 6uonorus. YueOHoe nmocodue Jjsi cpeHe-
npodeccruoHanbHbIX 00pa30BaTeNbHBIX YUpexkaeHul. - M., 2015.

4. Tlonomapea WM.H., Kopnunora O.A., Jlommmnaa E.H. O6mas Ouonorus. 10 ki
Vuyebnuk.- M., 2019.

5. [Tonomapea M.H., Kopaunoa O.A., Jlomunuua E.H. O6mas Ouosorus. 11 ki
Vyebnuk.- M., 2019.
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4. KoHTpoJIb U OlleHKA Pe3yJIbTATOB 0CBOEHHsI 00111e00Pa30BaTEeILHOMN JUCHUILITUHbBI

KOHTpOJIb H OHEHKA PACKPBIBAIOTCA YCPC3 AUCHUIIIIMHAPHBIC PC3YyJIbTaThbl, YCBOCHHLIC

3HaHUA U TPUOOpPETEHHBIE CTYICHTAMH YMEHUS, HalpaBJIeHHbIE Ha (POPMHUPOBAHUE OOIINUX

151 HpO(beCCI/IOHaJH)HBIX KOMHGTGHHHﬁ.

Oo6mas/npodeccuonanbHasi
KOMIETEeHIIUs

Paszngen/Tema

Tun oeHoYHbIX MEePONPUATHH

OK 01. Beibupats criocoOb1
pelieHus 3a1aq
poeCCHOHATILHOM JIeATEILHOCTH
MPUMEHHUTEIHHO K Pa3IMYHbIM
KOHTEKCTaM

P1, Temsr 1.1-1.11
P 3, Temsr 3.1-3.12
P 5, Temsr 5.1-5.6

P 6, Temsr 6.1-6.13

-OTBeTHI HA KOHTPOJIbHBIE
BOIIPOCHI;

-Pemnienue 3xoornyeckux 3aad;
-OpoHTaNBHBIN OIIPOC;

-PaGora ¢ Mukpockorom;
-Pemenne reHeTHUeCKUX 3a1a4.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA TIOUCKA,
aHallM3a U UHTEePIIpeTalun
uHpopManuy 1 HHPOPMAIIMOHHEIE
TEXHOJIOTUU JIJISl BBIIOJTHEHUS
3a11a4 MpodeccHOHATBHON
JeSITeNIbHOCTH

P1, Temsr 1.1-1.11
P 2, Temsr 2.1-2.10
P 3, Temsr 3.1-3.12
P 4, Tems1 4.1-4.12
P 5, Temsr 5.1-5.6

P 6, Temsr 6.1-6.13
P 7, Temnr 7.1-7.5

-CocraBiieHHE KPOCCBOP/IOB;
-YyacTue B KOH(pepeHIUsX;
-PedepaTuBHas pabora;
-IIpesenTanuu;
-IIpakTrueckue pador;
-CamocrositenpHas padoTa.

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATH U PadOTATh B
KOJIJICKTHBE U KOMaH/Ie

P1, Temsr 1.1-1.11
P2, Temsr 2.1-2.10
P 3, Temsr 3.1-3.12
P 4, Tems1 4.1-4.12
P 5, Temsr 5.1-5.6

P 6, Tems1 6.1-6.13
P 7, Temnr 7.1-7.5

-OTBETHI Ha KOHTPOJIbHEBIC
BOIIPOCHI;

-IIpesenTanuu;
-CooOmieHus;

-PabGoTta ¢ Mukpockomnowm;
-M3roroBnenue npenaparos;
-Pemenue 3agad.

OK 07. ConeiicTBOBaTh
COXPaHEHHIO OKPYIKaroIen
Cpelibl, peCypcocOepeKeHHUIO,
MPUMEHSTh 3HaHUS 00 M3MECHECHUH
KJIMMaTa, TIPUHIIATIBI
OepeKJIMBOTO MPOU3BOCTBA,

3¢ (HeKTHBHO AeCTBOBATH B
YpE3BBIYANHBIX CUTYAIHIX

P 5, Temsr 5.1-5.6
P 6, Tems1 6.1-6.13
P 7, Temnr 7.1-7.5

-OpoHTaNBHBIN OIIPOC;
-IIpesenranuu;

-OTKpBITBIE YPOKU;

-YuacTue BO BHEay IUTOPHBIX
MEPOIPUATHUAX,TOCBAILIEHHBIM J[HIO
HAayKH.
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