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1. OGmras xapakTepHCcTUKa pabouell mporpaMMel 001e00pa3oBaTeIbHON AUCITHILTHHBI «bHOIOTHS»

1.1. MecTo TUCHUILIMHEI B CTPYKType OCHOBHOU 00pa30BaTeIbHON IPOrPaMMBbI

O6meobpa3oBatensHas gucnuIUinHa «buomorusy sBusercs o0s3aTeNbHOH dYacThlo 00IMIE0Opa30BATENBFHOTO LHUKIA 00pa30BaTEIbHOU
nporpammsl B cootBercTBHU ¢ I'OC CIIO no cnermansHoctu 38.02.07 baHKoBCcKOe Aeno.

1.2. Ilenu u niIaHUpyeMbIe pe3yIbTaThl OCBOCHUS TUCIUILIHHEL:

1.2.1. [enb AUCIMITIMHBL

ConepakaHue IporpaMMbl 0011€00pa3oBaTeNbHON IUCHUIIMHBI «buonorus» HampaBieHO Ha JOCTHJKEHHME PE3yJIbTaTOB €€ U3YueHHUs B
cootBercTBul ¢ TpeboBaHusimu PI'OC COO c¢ yuerom mnpodeccuonansuor HampasiaeHHoctd PI'OC CIIO. Llenp u3ydeHHs IUCHUTLIMHBL
«buosnorus» Ha 0a30BOM ypoBHE — OBJIAJCHHUE O0YYAIOIMMHCS 3HAHHAMHU O CTPYKTYPHO-(DYHKIMOHAIBHOI OpraHM3alluM JKMBBIX CHCTEM Pa3HOTO
paHra M npuoOpeTeHHEe yYMEHMH HCHOJb30BAaTh ITH 3HAHHS I IDAMOTHBIX JCHCTBHH B OTHOLICHUHM OOBEKTOB >KHBOM IPUPOIBI M PELICHUS
Pa3INYHBIX KU3HEHHBIX POOIIEM.

JlocTrKeHUe Lieu U3y4eHHUs JUCUHILUIMHEL «bronorus» Ha 6a30BOM ypoBHE 00€CIIeUHBACTCS PELICHUEM CIISAYIOIHX 3a1ay:

- OCBOCHHE OOYJaroIIMMUCS CHCTEMBI 3HAHHI O OHONIOTMYECKHX TEOPHUSX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, HMpaBUIIax,
CITy’KaIllUX OCHOBOI I ()OPMHPOBAHUS NPEACTABICHHN O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O METOJAaX HAyYHOrO IO3HAHUS, CTPOCHHH,
MHOT000pa3sHi M OCOOCHHOCTAX JKHBBIX CHCTEM Pa3HOTO YPOBHS OPraHM3alliM, BBLAAIOIINXCS OTKPHITHAX M COBPEMEHHBIX HCCIEIOBAHHAX B
OHOJIOrny;

- hopMupoBaHKe y 00YUAIOIIMXCS T03HABATEIbHBIX, HHTEIUIEKTYaIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH B IPOLECCE aHAIN3a JAHHBIX O ITyTIX
pa3BUTUS B OHOJOTHH HayYHBIX B3IILIOB, HeH U MOAXOJ0B K H3yYEHHUIO XKUBBIX CHCTEM Pa3HOTO YPOBHSI OpTaHU3AIIH;

- CTaHOBJICHHE y OOy4aroluxcsi oOmLIel KyJIbTypbl, (DyHKIHOHAJIbHON IPAMOTHOCTH, Pa3BUTHE YMEHUH OOBACHATH U OLECHUBATH SBICHUS
OKpYKaIOIEr0 MUPA KUBOW MPUPOBI HA OCHOBAHHHU 3HAHUMI U OIBITA, HOJIY4YCHHBIX IIPH U3y4EHHU OUOJIOTHHY;

- (hopMHpoBaHHE y 00YHAIOMUXCS YyMEHUH HIUTIOCTPUPOBATH 3HAYCHHE OMOJIOTMYECKHX 3HAHMH B MPAKTUYECKOW JEATEIbHOCTH YeIOBEKa,
Pa3BUTUH COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTHI U arpoOUOTEXHOJIOTHIA;

- BOCIUTaHHE YOEXKIEHHOCTM B BO3MOXKHOCTH IO3HAHUS YETIOBEKOM JXMBOW HPHUPOIbI, HEOOXOJUMOCTH OEPEKHOr0 OTHOLIEHHS K HEM,
COOJII0/ICHUS 3THYECKUX HOPM IPH MIPOBEACHUU OMOIIOrMYECKUX HCCIIeIOBAHUH;

- OCO3HAHHE IICHHOCTH OHOJIOTMYECKHX 3HAHMI Ul TMOBBIICHHS YPOBHS SKOJIOTMYECKOH KYIbTYpbl, Ui (DOPMHUPOBAHHS HAYYHOTO
MHPOBO33PEHHUS;

- IPUMEHEHUE IPHOOPETEHHBIX 3HAHUH U YMEHHH B [TOBCEXHEBHOM JKH3HU IS OLIEHKH MOCIEACTBIH CBOSH AESATEIHHOCTH O OTHOIIEHHIO K
OKpY’KaloIlel cpesie, COOCTBEHHOMY 37I0pOBBIO, 000CHOBAaHHE U COOTIOAEHNE Mep MPOMIIAKTHKY 3a00IeBaHHUI.

1.2.2. IInanupyemsle pe3yabTaThl OCBOSHUS 001e00pa3oBaTenbHoil auciuuinHbl B cootBercTBHU ¢ @I'OC CIIO 1 Ha ocHoBe ®T'OC COO

O6mue kommereHIMH M npodeccuoHanbHble koMnereHmu @OI'OC CIIO B COOTHeCEHMM C JHMYHOCTHBIMH, METalpPEAMETHBIMH U
MPEeAMETHBIMU pe3yibTatamu 00yuyenus 6asoBoro yposHs ®I'OC COO npezncrabieHs! B Tabiuie:



Kox n nHaumenoBanue
(hOopMHUPYEMBIX KOMITETSHIMI

ITnanupyemble pe3yIbTaThl OCBOSHHS JUCIUILIMHbI

O0mmue

ﬂHCHHHHHHapHHC

OK 01. Beibupats cioco0s!
peleHus 3a1a4
npodecCHOHATbHOM
JeATEILHOCTU IPUMEHUTEIBHO
K pa3INYHBIM KOHTEKCTaM

JIMYHOCTHBIE PE3yIBTATHI JJOIDKHBI OTPAXKATh B YACTH: TPYIOBOTO BOCITHTAHHS:
- TOTOBHOCTb K TPYAy, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYIOI00HE;

- TOTOBHOCTh K AKTUBHON JEeATENBHOCTH

M COUMATBHOM  HANPABICHHOCTH, CIIOCOOHOCTh  MHHIMHPOBATh,
CaMOCTOSITEIILHO BBIOJHSITH TAKYIO IEATEIbHOCTD;

- HHTEpeC K pa3anvHbIM chepaM IpodecCHOHATBHOMN AESITEIbHOCTH.
MerTarnpeMeTHbIE Pe3yITbTAThHI JODKHBI OTPAXKATh:

OBnajzieHre yHUBEPCAIBHBIMH YUCOHBIMU TO3HABATEIBHBIMU JCHCTBHAMU:
a) 6a30BbI€ JIOTHYECKUE ACHCTBUS:

- CaMOCTOSITENBHO (DOPMYIIMPOBATh M aKTyalM3HpOBaTh MpOOIEMy, paccMaTpHBaTh e
BCECTOPOHHE;

- YCTaHABIUBATH CYIECTBEHHBIH MPH3HAK WIIH OCHOBAHMUS [UTSl CPABHEHUSI, KIIACCH(HUKALUH U
00001ICHUS;

- OIPEEIIATH LENH ASSTEIbHOCTH, 3a1aBaTh [1apaMeTPhI

U KPUTEPUH HX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHSI

B PacCMaTPHBAEMBIX SIBIICHHUSIX;

- BHOCHTh KOPPEKTHBBI B IESTENbHOCTh, OLICHUBATH COOTBETCTBHE DPE3YJIBTATOB LEISIM,
OLICHUBATh PUCKH ITOCIIE/CTBHIT IS TENbHOCTH;

0) 0a30BbIC HCCIICIOBATEIBCKUE ACHCTBHS:

- BJIaJICTh HABBIKAMH y4IeOHO-HCCIIeIOBATENBCKOM

¥ TIPOCKTHOM JIeATeTbHOCTH, HABBIKAMHU Pa3peleHus IpobiieM;

- BBISIBIISITH TIPUYMHHO-CIIE/ICTBEHHBIE CBSI3H

U aKTyalTU3upOBaTh 3a71a4y, BBIABUTATh TUIIOTE3Y

€e pelleHHs, HaXOANTh apryMEHTBI JUI JIOKa3aTelbCTBAa CBOMX YTBEPXKICHHM, 3a/aBaTh
rapamMeTpsl M KpHTEPHHU PELICHHS;

- QHAITM3UPOBATH TIOMYYCHHBIC B XOJE PEIICHHUS 3aa491 PE3yIbTAThl, KPHTHUECCKH OIICHUBATH
HX JIOCTOBEPHOCTb, IPOTHO3MPOBATh H3MEHEHNE B HOBBIX YCIIOBHSIX;

pa3pabaThiBaTh IUIAH PELICHHUs POOJIEMBI C yUIETOM aHaJIN3a MMEIOIINXCS MaTepHaIbHBIX U
HEeMaTepUaIbHBIX PECYPCOB;

-- yMETh MEPEHOCHTH 3HAHMUSI B [I03HABATENBHYIO

U [PaKTHYECKYIO 00JIACTH KU3HEACSTENBHOCTH;

- yMETh HHTETPUPOBAThH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IACTEl;

- BBIIBUTATh HOBBIE HJICH, NIPe/TaraTh OPHTHHAIBHBIE TI0JXO0/bI H PEIICHHUS

TEXHOJIOTHYECKOM
IUIaHUPOBAaTh U

T1P6 1. CdopmupoBaHHOCTH 3HAHUH o MecTe u ponu Ouonoruu
B CHCTEME HAYYHOTO 3HaHHA; (YHKIMOHAJIbHOW TIPAaMOTHOCTH YeJIOBEKAa JUIS PELICHHs
JKM3HEHHBIX TIPOOIIEM.

IP6 2. CchopMHPOBaHHOCT, YMEHHS pacKphIBATH COJEPIKAHHE OCHOBOIOJIATAIOMINX
OUOJIOTMYECKUX TEPMHMHOB M IOHATHH: KH3Hb, KJIETKA, TKaHb, OpPraH, OPraHWU3M, BHI,
MOMYJSILKS, OJKOCHCTeMa, OuoleHo3, Ouocdepa; Merabomusm (0OMEH BeIIECTB U
IpeBpaIlleHue JHEePrHy), roMeocTa3 (caMoperyisnus), OHocHHTe3 Oenka, CTpYKTypHAs
OpraHM3alMsl JKUBBIX CHCTEM, IUCKPETHOCTb, CAaMOPETYJALHUsS, CaMOBOCIPOM3BEICHHUE
(penpoayKius), HaCIECACTBEHHOCTb, U3MEHYMBOCTh, SHEPrO3aBUCHMOCTb, POCT U Pa3BUTHE,
YPOBHEBasi OpraHU3aLIHs.

IIP6 3. ChopMHPOBaHHOCTP YMEHHS PACKPBIBATH COMACPIKAHHE OCHOBOIMOJATAIOIINX
OMOJIOTMUECKMX  TEOPUH M  TUIOTE3:  KIETOYHOW, XPOMOCOMHOW, MYTAaLMOHHOM,
9BOJIIOIIMOHHOM, IPOUCXOXKICHHS JKU3HU U YeTIOBeKa.

IIP6 4. CdopMHPOBaHHOCTH YMEHHS DPAcKphIBaTh OCHOBOIIOJATAIOINNE OHOJIOTHYECKHe
3akoHbl M 3akoHoMmepHocTH (I. Mennens, T. Moprana, H.M. Baunosa, D. I'ekkens, ©.
Mromnepa, K. Bapa), rpaHuIis! UX IPIMEHHIMOCTH K SKHBBIM CHCTEMaM.

IIP6 5. IlpuoGpereHne oONbBITa NPHMEHEHHS OCHOBHBIX METOJIOB HAy9YHOTO I1O3HAHM,
HCIIONB3YEMBIX B OMONOTUH: HAOMIOACHUS

W ONHCAaHMS JKMBBIX CHCTEM, IPOLIECCOB M SBICHHH; OpraHH3alUd ¥ HPOBEICHUS
OHOJIOTHYECKOTO HKCIIEPUMEHTA, BBIIBIIKEHUS THIIOTE3, BBISBICHUS 3aBHCHMOCTH MEXTY
HCCIIeyeMbIMH BEIIMYHHAMHY, 00BSICHEHHS HOJTy4EHHBIX pe3yJIbTaToB
7 (GopMyIIpOBaHHs BEIBOJIOB C UCIIOJIb30BAaHHEM HAYUHBIX IIOHSATHH, TEOPHIl U 3aKOHOB.

I1P6 6. ChopMHPOBAaHHOCTE YMEHHS BBIACIATH CYIIECTBEHHBIE IPU3HAKH BHPYCOB, KIIETOK
MPOKAPHOT M OSYKAPUOT; OAHOKJICTOYHBIX M MHOTOKJETOYHBIX OPraHU3MOB, BHJIOB,
OHOreoIeH030B U JIKOCHCTEM; OCOOSHHOCTH IPOIIECCOB OOMEHA BEIIECTB M IPEBPAICHUS
9HEPTUH B KJIETKe, (POTOCHHTE3a, INIACTHIECKOTO M SHEPreTHIeCKOro 0OMeHa, XeMOCHHTE3a,
MHTO3a, Meif03a, OIUIOJOTBOPEHNUS, Pa3BUTHS U PA3MHOXKEHUs, MHINBUAYaIbHOIO PA3BUTHS

opranuzMa  (oHTOreHesa), OoprObl 3a  CyIIeCTBOBAaHHE, ECTECTBEHHOro  0TOOpa,
BUJI000pa30BaHMsA, TIPHCIIOCOOJIEHHOCTH OPraHM3MOB K cpele OOWTaHWs, BIMAHUA
KOMITOHEHTOB 9KOCHCTEM, AHTPOTIOTeHHBIX U3MEHEHUH

B DKOCHCTEMaX CBOEH MECTHOCTH,

KPYTOBOpPOTA BELIECTB U MPEBpaIleHIe YHEPTUH B Onocdepe.

IP6 7. ChopMHPOBaHHOCTb YMEHHsS NPUMEHSTH IMOJYYCHHBIC 3HAHUS IS OOBSICHEHUS
OHONOTHYECKUX TPOLECCOB U SIBICHUH, I TPUHATHS TNPAaKTUYECKUX pENICHHil B
MTOBCE/IHEBHOMN JKH3HU

¢ 1enbio obecredeHnst 6e30IIaCHOCTH CBOETO 3[0POBBS M 3I0POBBSI OKPYXKAIOIIUX JIFOJCH,
COOJIONEHUST 370pPOBOrO oOpa3a JKU3HHM, HOPM TIPaMOTHOTO IIOBEICHUS B OKpyXKaromieit
MIPUPOIHOH cpese; MOHMMAaHHE HEOOXOANMOCTH HCIIOIb30BAHMUSI JOCTHIKECHUH COBPEMEHHOMN
Ouosnoruu 1 GHOTEXHOIOTHIA /ISl PALIHOHAIBHOTO PHUPO/IONIOIB30BAHNS.

IIP6 8. CdopMHUpOBaHHOCTH yMEHHs pellaTh OWOJIOTHYECKHE 3a]advH,
TEHOTUITUYECKUE CXEMBI CKPEIHBAHUS

JUIS Pa3HBIX TUIIOB HACIICOBAHUS IPU3HAKOB y OPraHM3MOB, COCTABISITH CXEMBI MEPEHOCA
BEIL[ECTB M SHEPIHH B OKOCHCTEMaXx (IIeNHU MMUTaHVs, [THIIEBBIEC CETH).

I1P6 9. ChopMHPOBaHHOCTh YMEHUH KPUTHYECKU OLICHUBATH HH(YOPMALIHIO OHOIIOrHYECKOrO
COep KaHuUs, BKIIOYAIONIYIO [ICEBIOHAYYHBIC 3HAHHS M3 PA3IMIHBIX HCTOYHUKOB (CPEACTBA
MaccoBOil MH(OPMAIUK, Hay4HO-TIOMYJAPHBIC MaTepHallbl); HHTEPHIPETUPOBATh ITHYECKUE
aCIICKThl  COBPEMEHHBIX  MCCIICIOBAHMH B OWOJIOTHMH, MEAMIMHE, OHOTEXHOJIOTUH;

COCTaBJIATH




paccMaTpuBaTh I100aNIbHbIE JKOJOMMYECKUE MPOOIEeMbl COBPEMEHHOCTH, (OPMUPOBATH IO
OTHOLICHHIO K HUM COOCTBEHHYIO ITO3UIIUIO.

I1P6 10. ChopmupoBaHHOCT yMEHHWil cO31aBaTh COOCTBEHHBIE MHCHMEHHBIC W YCTHBIE
COOOLICHHST HA OCHOBE OHOJIOTHYECKOH HH(OPMALIMK U3 HECKOJIBKUX HCTOYHHKOB, IPAMOTHO
HCII0JIb30BATh IIOHATHIHBIH anmapar OUoIoruu

OK 02. Ucnonb3oBath
COBpEMEHHBIE CPE/CTBA
MOUCKA, aHAJIM3a U
WHTEPIIPETAIINN HHPOPMAIIHH U
HH(POPMALIMOHHBIE TEXHOJIOTHH
JUIS BBITOJHEHUS 32129
npoQeCcCHOHANBHO
JEATENHLHOCTH

JIM4HOCTHBIE Pe3ybTaThl JODKHBI OTPaXkaTh B YACTU: IIEHHOCTH HAYYHOTO O3HAHHUS:

- c(hOpMHUPOBAHHOCTE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOW INPAKTHKHU, OCHOBAHHOI'O Ha JMAJOre KyJbTyp, CIIOCOOCTBYIOILETO
OCO3HAHHIO CBOETO MECTa B MOJHKYIETYPHOM MHpE.

MertanpeMeTHbIE Pe3yIIbTaThl JODKHBI OTPaXKaTh:

OBJaJieHHE YHUBEPCAIbHBIMU Y4€OHBIMU O3HABATEIbHBIMU ACHCTBUSIMHU:

B) paboTa ¢ MHpOpMaIHe:

- BIIAJIETh HaBBIKAMU TIOJTy4eHUs nHdopmanuu
U3 HCTOYHMKOB Da3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IIOMCK, aHAaju3,
CHCTEMAaTH3aLHIO

Y MHTEpIIpeTaluio HHQOPMAaLUK Pa3IMYHbIX BUIOB U ()OPM HPEICTABICHHUS;

- OLICHHBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh uHpOpMaLHH,

€€ COOTBETCTBUE IPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

TIP6 1. ChopMHPOBaHHOCT 3HAHHUI O MECTE U POJIU OUOJIOTHU

B CHCTEME HAYYHOrO 3HaHHA; (YHKIMOHAJIbHOW TIPAaMOTHOCTH YeJIOBEKAa JUIS PELICHHs
JKM3HEHHBIX TIPOOIIEM.

IIP6 7. CopMHPOBAHHOCTE yMEHHs HPHMEHSATH INONTydYECHHBIC 3HAHHS M1 OOBSICHEHHS
OMOJIOTMUECKUX NPOLECCOB M SIBJICHUM, Ui NPUHATHA IIPAKTUYECKUX pELICHUH B
MIOBCEHEBHOI XKU3HU

¢ menpio obecriedeHns] OE30IIaCHOCTU CBOETO 370POBBS M 3IOPOBBS OKPYXAIOIIMX JIIOJCH,
coOJIroIeHHsT 310pOBOro o0pasa KHU3HH, HOPM TIPAMOTHOrO IIOBEICHHS B OKpYXaroulien
MPUPOJIHOH cpejie; MOHUMaHHe HeOOXOAMMOCTH MCIOIb30BAHUS IOCTHXKEHUI COBPEMEHHOI
Orooruy 1 GHOTEXHOJIOTHH JUIS PAlMOHAIBEHOTO IPHPO/IOIOIH30BAHHS.

I1P6 10. CdopmupoBaHHOCT yMEHHUIl CO37aBaTh COOCTBEHHBIC HMHCHMEHHbBIE WU YCTHbBIE
C000I1IeHHsI HA OCHOBE OMOJIOrMuecKoil MH(OPMALMU U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO
HCIIONB30BaTh IOHATHIHBI annapaT OMOJIOTHH

OK 04. DddextrBHO
B3aMMOJICHCTBOBATh U paboTath
B KOJUIGKTUBE U KOMaH/Ie

JIudHOCTHBIE pe3ylbTaThl IO/DKHBI OTPa)XKaTh B YacTU: IEHHOCTU HAYYHOTO IO3HAHMSA:
OCO3HAaHME LEHHOCTH HAY4YHOH JEATEIbHOCTH, IOTOBHOCTb OCYIIECTBIATH HMPOEKTHYIO M
UCCIIE0BATENBCKYIO JEATENbHOCTh HHAUBUAYAIbHO U B TPYIIIIE.

MeranpenMeTHble pe3yIbTaThl JOKHBI OTPAXKaTh:

OBrnazieHne YHUBEPCAILHBIMA KOMMYHUKATHBHBIMY ACHCTBUSIMH:

0) coBMeCTHas JIeATCIbHOCTD:

- HOHUMATb U HCIIOIb30BaTh IPEUMYIIECTBA KOMAHIHON

W MHIMBUyaJbHOH pabOThI;

- IpPUHMMATh LEJIU COBMECTHOH JEATENBHOCTH, OpPraHM30BBIBATD M KOOPAWHUPOBATH
IeHCTBUS

10 ee JOCTHKEHUIO: COCTABIATh IUIAH JEHCTBUIl, pacnpenenarh poiad ¢ y4yeToM MHEHMH
YYaCTHHKOB 00CYKIaTh pe3yIbTaThl COBMECTHON pabOThI

IIP6 5. IlpmoOpereHue ombiTa NPUMEHEHHS OCHOBHBIX METOAOB HAYYHOTO I1O3HAHMS,
HCIIONB3YyeMBIX B OHOJIOTMH: HAaONIONEHHS M OIMCAHUS JKUBBIX CHCTEM, IPOIECCOB U
SBJICHUH; OpraHW3allMd ¥ IIPOBEACHUS OHOJIOTUYECKOTO OKCIIEPHMEHTA, BBIIABIDKECHUS
TUIOTE3, BBIABICHUS 3aBHCHMOCTH MEXAY HCCICAYyeMbIMH BEIMYHHAMH, OOBSCHEHUS
MIOJTy9EHHBIX Pe3yIbTaTOB

1 GopMyITpOBaHs BEIBOJIOB C UCIOJIb30BAHHEM HAYUHBIX IIOHSATHH, TEOPHIl U 3aKOHOB

OK 07. ConeiicTBOBaTH
COXPAHEHHUIO OKpY Karomeit
CpeIbl, pecypcocOepekeH IO,
TPUMEHATH 3HaHUS 00
M3MCHEHHH KIIUMAaTa,
TIPUHIHIBI OEPEKITHBOTO
MPOM3BOACTBA, 3PPEKTUBHO
JIeWCTBOBATh B YPE3BBIYANHBIX
CHUTYaIHsX

JIn4HOCTHBIE pPEe3yJibTaThl IOJDKHBI OTPAXXaTh B YAacTH: SKOJOTHYECKOTO BOCIMTAHUS: -
c(pOPMUPOBAHHOCTh ~ DKOJIOTHYECKOH  KYNBTYpHl, IIOHHNMaHWE BIISHHS  COIMAJIbHO-
9KOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE IIPHPOITHOM

U COLMANIbHOW CPeIbl, 0CO3HAHUE ITI00AIBHOTO XapaKTepa AKOJIOrHYECKUX MpodIiem;

- IJTAHUPOBAHUE U OCYILECTBICHNE JIEHCTBUI B OKpYXKaIOIIEH cpesie Ha OCHOBE 3HAHUS LeNei
YCTOHYHBOTO pa3BUTHS YEIOBEUECTBA,;

- aKTMBHOE HETIPHSTHE JIeHCTBUH, PUHOCAIIMX Bpes OKpyXKaroleil cpene;

- yMeHHe MIPOTHO3MPOBATH HeOIaronpusTHEIS DKOJIOTHUECKUE MOCTIEICTBHS
MPEANPUHUMAEMBIX JISHCTBHMN, MPEIOTBPAIIATh HX;

- pacUIMpEeHHe OIBITA AEATETFHOCTH SKOJIOTHIECKON HAPABICHHOCTH.

MeranpenMeTHbIe pe3yIbTaThl JOJDKHEI OTPaXKaTh:

OBnazieHne yHUBEPCATBHBIMA KOMMYHUKATHBHBIMY ACHCTBUSIMH:

0) coBMeCTHas e TEIbHOCTD:

- TMOHUMATh H HCITI0JIb30BaTh NIPEHMyIIECTBa KOMaH THOM

1 UHJMBHIYaIbHOW paboTHI;

- OpPUHUMATH II€H COBMECTHOW JIESTENbHOCTH, OpPTaHW3OBBIBATH M KOOPJAWHHUPOBATH
TeHCTBUS

[0 ee JOCTHKCHUIO: COCTABIIATH IUIAH ACHCTBHUIA, paclpelensiTh PolH C y4eTOM MHEHHUH
YYaCTHHKOB 00CYKAaTh Pe3ybTaThl COBMECTHOM pabOThI

IIP6 5. IlpmoOpereHue ombiTa NPUMEHEHHS OCHOBHBIX METOAOB HAYYHOTO IIO3HAHHS,
HCIIONB3YeMBIX B OMOJIOTUH: HAOMIOACHUSI

W ONHCAaHWS JKMBBIX CHCTEM, IIPOLIECCOB M SBICHMI; OpraHH3allid ¥ IPOBEICHHS
OMOIOTUYECKOr0 HKCIEPUMEHTa, BBIIBIIKEHUS] TUIIOTE3, BBIABICHUS 3aBUCHMOCTH MEXIY
HCCIIEyeMBIMA BEIMYMHAMH, OOBSICHEHHS TOTyIeHHBIX Pe3yIbTaToB

1 (GopMyITHpPOBaHHs BEIBOJIOB C UCIOJIb30BAHHEM HAYYHBIX TIOHATHH, TEOPHIl U 3aKOHOB.

TIPS 6. ChopMHPOBAaHHOCTb YMEHHUS BBIAEIATH CYIIECTBEHHBIC MPH3HAKU BHPYCOB, KJIETOK
MPOKAPHOT M OJYKAPHOT, OIHOKJIETOYHBIX W MHOTOKJIECTOUHBIX OpraHM3MOB, BHJIOB,
OMOTEOIIEHO30B M 3KOCHCTEM; OCOOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB M MPEBPAICHUS
SHEPruH B KJIETKe, (POTOCHHTE3a, IIIACTUUECKOr0 U SHEPreTHIeCKOro 0OMeHa, XeMOCHHTE3a,
MHTO3a, Mei03a, OIUIONOTBOPEHHSI, Pa3BUTHSI U Pa3MHOXKEHHUS, HHIMBHIYAIFHOTO Pa3BUTHS
opraHu3Ma (OHTOTeHe3a), 60pHOBI

3a CYIIECTBOBAHME, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUS, NPHCIOCOOIEHHOCTH
OpPraHU3MOB K cpene OOWTaHHs, BIHMSHHS KOMIIOHGHTOB 3KOCHCTEM, aHTPOIOTEHHBIX
HM3MEHEHM I

B DKOCHCTEMAaX CBOEH MECTHOCTH,

KPYroBOpPOTa BELIECTB U MPEBpalleHIe YHEPTUH B Onocdepe.

ITP6 7. CchopMHUPOBaHHOCTH YMEHHs IPUMCHSTH MOIy4YCHHbIC 3HAHHUSA JUII OOBSICHEHHS
OMONOTHYECKUX MPOLIECCOB U SIBICHUH, I NPUHATHAS IPAaKTUYECKUX peUIeHHuil B
MIOBCEJIHEBHON KU3HH C LEIbI0 00eCIeyeHns: OE30MacHOCTH CBOETO 3J0POBbS U 310POBbA
OKPYKAIOIIHX JII0JIeH, COOJIIOACHHS 3/10pOBOr0 00pa3a KM3HH, HOPM IPaMOTHOTO MOBEACHHS




B OKpYXalolleil NpUpOJHOH cpexe; IMOHUMaHUE HEOOXOJMMOCTH  HCIIOJIb30BaHUS
JOOCTIDKCHHH ~ COBPEMEHHOH  OHONOrMHM W OHMOTEXHONOTHMH [  PalMOHAIBHOrO
TIPUPOJIOTIONB30BAHUS

IIK 1.3. OcymecTBisTh
MIOATOTOBKY MaTEPHAJIOB JULS
(opMHpOBaHUs U

Be/IeHUsI 0a3bl JaHHBIX
pacueTHHIX (TUIATEKHBIX)
JIOKyMEHTOB

JIM9HOCTHBIE PE3yITBTATHI JTOIDKHBI OTPAXKATH B YACTH: TPYIOBOTO BOCIIUTAHHSL:
- TOTOBHOCTS K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYLOIo0He;

- TOTOBHOCTh K AKTUBHON JEeATENBHOCTH

M COUMATBHOM  HANPABICHHOCTH, CIIOCOOHOCTh  HHHIMHPOBATh,
CaMOCTOSITENTLHO BBIMOJIHSTE TAKYIO IESTENHHOCTD;

- HHTEpeC K pa3anvHbIM chepam IpodecCHOHATBHOMN AeSITebHOCTH.
MerTarnpeMeTHbIE Pe3yITbTAThHI JODKHBI OTPAXKATh:

OBnajieHne YHUBEPCATBHBIME YU4EOHBIMU TO3HABATEILHBIMA EHCTBHAMHU:
a) 6a30BbI€ JIOTHYECKUE ACHCTBU:

- CaMOCTOSITENBHO (DOPMYIIMPOBATh ¥ aKTyalM3HpOBaTh MpOOIEMy, paccMaTpUBaTh e
BCECTOPOHHE;

- YCTaHABIUBATH CYIECTBEHHBIH NPU3HAK WIIH OCHOBAHUS TSI CPABHEHUS, KIIACCH(HUKALUH U
00001ICHUS;

- OIPEEIIATH LENH ASSTEIbHOCTH, 3a1aBaTh [1apaMeTpPhI

U KPUTEPUH HX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHSI

B PacCMaTPHBAEMBIX SIBIICHHUSIX;

- BHOCHTh KOPPEKTHBBI B IESTENbHOCTH, OLICHUBATH COOTBETCTBHE DE3YJIbTATOB LEISM,
OLICHUBATh PUCKH ITOCIIE/CTBHIT IS TENbHOCTH;

0) 0a30BbIC HCCIICIOBATEIBCKUE ACHCTBHS:

- BIAJETh HABBIKAMH Y4eOHO-HCCIIE0BATENHCKON M MPOCKTHOW MESTENbHOCTH, HABBIKAMH
paspenieHus mpobiiem;

- BBUSIBJISITH IIPUYMHHO-CIIEAICTBEHHBIC CBSI3M U aKTYaIH3UPOBATh 33/1aqy, BBIIBUTATh THIIOTE3Y
ee pEIICHNs, HaXOIWTh ApTyMEHTHI IS [OKA3aTeNbCTBA CBOMX YTBEPIKICHHH, 3a7aBAaTh
rapamMeTpsl M KpHTEPHHU PELICHHS;

- aHAIM3UPOBATH IIOJyYCHHBIC B XOJIC PEIICHMS 3a/1aul Pe3yJbTaThl, KPUTHUECKU OLICHHUBATH
UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHUSIX;

pa3pabaThiBaTh IUIAH PELICHUs] TPOOIEMBI C YIETOM aHAIN3a UMEIOLINXCS MATEPHATBHBIX U
HEeMaTepHaIIbHBIX PECYPCOB;

TEXHOJIOTHYECKOM
IUIaHUPOBAaTh U

TIP6 1. ChopMHUPOBaHHOCTH 3HAHUI O MECTE M POJIM OUOJIOTHH B CUCTEME HAYYHOTO 3HAHHUS;
(YHKIIMOHAIBHOI IPaMOTHOCTH Y€JIOBEKA /IS PEIICHHUS )KMU3HEHHBIX TIPO0JIeM;

IIP6 3. CdopMHPOBAaHHOCTh YMEHHS PaCKpbIBaTh COAEP)KAHHE OCHOBOIIOJIATAFOIIMX
OMOJIOTMYECKUX  TEOPHH M THUIOTE3:  KIETOYHOW, XPOMOCOMHOM, MYTAallMOHHOM,
9BOJIFOLIMOHHOM, TPOUCXOXKICHNUS KU3HU U YEIIOBEKa;

IIP6 5. IlpuoOpereHue oOmbITa MPUMEHEHHS OCHOBHBIX METOJOB HAYYHOTO IIO3HAHMS,
HCIOJIb3yeMbIX B OHMOJIOTMH: HAONIOJCHUS M OIMCAHUS JKUBBIX CHCTEM, IIPOLIECCOB U
SIBJICHUI; OpraHU3allil ¥ MPOBEACHUS OHOJOTMYECKOTO SKCIEPUMEHTA, BBIIBIKCHUS
TUIIOTE3, BBISBJICHUS 3aBUCHUMOCTH MEXIY HCCIEIYyeMbIMH BEJIMYMHAMH, OOBSICHEHUS
MOJIYYCHHBIX PE3yJIbTaTOB U (OPMYJIHMPOBAHUS BBIBOJOB C HCIIOJIB30BAaHUEM HAay4YHBIX
TIOHSATUH, TEOPUN U 3aKOHOB;

IIP6 7. ChOpMHPOBAHHOCTh YMEHHs MPUMEHSTH IMOJYYEHHBIE 3HAHUS JUIS OOBSCHEHHUS
OMOJIOTMYECKUX TPOLECCOB W SIBJICHHM, JUIL TPUHATHS TNPAKTHYECKUX PCIICHUH B
MMOBCE/IHEBHOW JKU3HU C LEJbI0 00ecredeHus: 0e30MacHOCTH CBOETO 3I0POBbS U 370POBbS
OKPY)KAIOLIHMX JIFO/ICH, COOJIIOAEHUS 30POBOro 00pa3a )HU3HU, HOPM I'PAMOTHOTO MOBEICHHS

B OKpyXaromeil IpUpOJHOH cpele; IIOHUMaHHE HEOOXOJMMOCTH  HCIIOJNB30BAHHS
JOOCTIDKEHHHI ~ COBPEMEHHOH  OHMONOrMM M OHOTEXHONOTMH JI1  palOHAIBHOIO
MIPUPOIOIONIB30BAHMUS;

TIP6 10. ChopMHPOBAaHHOCTh yYMEHHIA CO3[aBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIE
COO0MIEHNsT HA OCHOBE OHOJIOTHYECKOH HH(OPMAIHK U3 HECKOIBKUX HCTOYHHKOB, TPAMOTHO
HCIOJIb30BaTh MOHATHHHBII anmnapat OUOIOTHH.




2. CTpyKTypa U conepkaHue o01meodpa3oBaTebHOM AUCIUTLTHHBI

2.1. O0beM AUCLMIUTHHBI U BUIBI yIeOHOH paboThI

Bun yue6Holt paboTh O0beM B yacax

O6beM 00pa3oBaTeIbHOM IPOrpaMMbl AUCLHILTHHBI 72
OGbeM paboThI CTYICHTOB BO B3aUMOIEHCTBHH C MPEOIaBaATEIEM 72
B TOM YHCIIE:

OCHOBHOE COJIepIKaHNE 72
B TOM YHCIIE:

TeopeTHIecKoe 00ydeHne 40
B TOM YHCJIIe TIPO(ECCHOHATBHO-OPHEHTHPOBAHHOE COMIEPIKAHNE 6
MPAKTUYECKUE 3aHSITHS 24
B TOM YHCJIIe TIPO(ECCHOHATBHO-OPHEHTHPOBAHHOE COIEPIKAHNE 6
11abopaTOpHbIE 3aHATHS 6
B TOM YHCJIIe TIPO(ECCHOHATBHO-OPHEHTHPOBAHHOE COIEPIKAHNE 2
TIpomexxyrouHas arrectaius B popme nuddepeHunpoBaHHOro 3auera 2




2.2. Temarnueckuil iaH ¥ coJiep>kaHue AUCLUILIMHBI

Konasl komneTeHmii

HaumeHoBaHMe pa3ziesioB U TeM Copneprkanue yueOHOro Matepuaia u (JopMbl OPraHU3ALUY JEATEIBHOCTH CTYICHTOB OGbem | opMUPOBAHHIO KOTOPIX
B Yacax CIIOCOOCTBYET DIIEMEHT
TIPOrpaMMBI
1 2 3 4
Pazpnen 1. buonorus kak Hayka. JKuBble CUCTEMBI M MX OpraHHU3alys 2 OK 2
Tema 1.1. buonorus ConeprkaHue yaeOHOro MaTepuaia 2
B crcteme Hayk. Ofmas Buosorus — Hayka 0 uBOM npupose. CBs3u GHONOTHH ¢ 0OIIECTBEHHBIMH, TEXHUYECKMMH U IPYyTMMU €CTECTBEHHBIMH HayKaMmH, Gpuiocoduei, peaurueii,
XapaKTepUCTHKA KU3HH ITHKOM, ICTETHKOI 1 paBoM. Poiib GHOOrHH B (POPMUPOBAHUH COBPEMEHHO HAyYHOMN KapTUHBI Mupa. CrucTeMa GHOJIOTHYECKHX HAYK.
Mertonsl HO3HAHUS JKMBOU HPHUPOJbI (HAaOIIOAEHHE, YKCIEPUMEHT, ONUCAHUE, U3MEpEHHE, KiacCu(UKalus, MOJCIUPOBAaHHE, CTATUCTHYECKasi 00paboTka
nanHbIx). JKuBble cucTeMbl (0MOCHCTEMBI) KaK MPeAMET u3ydeHust ouonornd. OTIHYKE KUBBIX CHCTEM OT HEOPraHHYecKoi npupoasl. CBoicTBa GHOCHCTEM
U UX paszHooOpaswe. VYpPOBHM OpraHM3allMd OHOCHCTEM: MOJIEKYJISPHO-TEHETUYECKNH, KIETOYHBIH, OPraHW3MEHHBIH, IOMyIAIMOHHO-BHIOBOM,
9KOCHCTEMHBIN (OHO - FeOLEHOTHYECKHIA), GHOChepHbIi
Pazpnen 2 Xumuyeckuii COCTaB U CTPOSHHUE KIICTKU 10 OK 1, 0K 2,
Tema 2.1. Xumuueckuii cocTa ConeprxkaHue yueOHOTO MaTepHaa 3 OK 4
xnerxi. Boza XVMHYECKHIl COCTaB KJICTKH. XHMHYECKHE JJIEMEHTBI: MaKpOJJIEMEHTHI, MHKpOdIEeMeHTH. Boma m MuHepanbHble BemecTBa. (DYHKIMH BOIBI U
1 MUHCPAJILHBIC BELIECTBA MUHEpaIBHBIX BENIECTB B KiIeTKe. [loiepkanne ocMOTHYECKOTo OaaHca
B ToM umce npakTHYeCKUX 3aHATHI 2
1. IpaxTideckoe 3ansTHE. «bHOTOrNUECKas poilb MUHEPATBHBIX BEIIECTB B 00ECTICUEHNH JKU3HEEATEILHOCTH OPraHN3MOB, IPOSIBIICHHS ucOantaHca
MHHEPAIBHBIX 2JIEMEHTOBY
Tema 2.2. Bronorn4ecky BakxHble ConeprxaHue yueOHOTro MaTepuaia 3
XUMHYIECKHE COCTMHEHHA Benku. CoctaB M cTpoeHHe GeNKOB. AMHHOKMCIOTBI — MOHOMEDHI GenkoB. He3aMeHMMble M 3aMEHMMbIE aMHHOKHMCIOTBL. AMHHOKHCIIOTHBIA COCTAB.
YpoBHH CTPYKTYpHl O€nKOBOII MONEKybl (MEepBHYHAS, BTOPHYHAS, TPETHYHAs WM YETBEPTUYHAs CTPYKTypa). XWMHUYECKHE CBOICTBAa OENKOB.
Buonornueckue ¢pynkunu Genko. PepMeHTH — GHonoruyeckue karamuzaropbl. CTpoeHne QepMeHTa: akTHBHBIH LEHTP, CyOCTpaTHas CHEHU(HIHOCT.
Kodepmentsr. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHMYECKHUX KATaaM3aTOPOB. YTJIEBOABI: MOHOCaXapuibl (TIIOK03a, prbo3a U Ae30Kcuprbo3a),
Jpcaxapuipl (caxaposa, JJaKTo3a) M ToNHcaxapHabl (KpaxMmal, IIMKOTeH, IeJUToNno3a). bronormyeckne GpyHKIMN yrieBogoB. JIMIIIEL: TPUTIHATIEPHUIB,
dochomunuapl, crepounnl. ['unpodunsHo-ruapododHbIe cBoiicTBa. bruonornueckue ¢ynkiun nunuaos. CpaBHEHHE YIIIEBOAOB, OENKOB U JIMIUA0OB KaK
ncrounnkos sHeprun. Hyknennossie kucnotst: JJHK n PHK. Hykneornsr — MoHOMepBI HyKJIenHOBBIX KucioT. Ctpoerne u ¢yrkuun JJHK. Ctpoerne n
¢yrkuun PHK. AT®: crpoenue n pyHKImm
B ToMm umcne nabopaTopHbIX 3aHATHI 2
1. JJabopartopHast pabota. «Onpenenenue Butamuta C B IpOAyKTax MATAHUS
Tema 2.3. CTpykTypHO- Copiepxanne yqeOHOro MaTepuaia 4
(GyHKIMOHANbHAS OpTaHU3AIHUs Iuronorust — Hayka o kinerke. Kierounas Teopust — nmpuMep B3anmMoaeHcTBHS uel 1 GakToB B HAYYHOM IO3HAHUM. MeTozbl u3ydeHus kietku. Kierka
KIIETOK KaK [eJOoCTHas XuBas cuctemMa. OOmue NpH3HAKK KIETOK: 3aMKHYyTas HapykHas MemOpana, monekynasl JHK kak reHetwdeckuil ammapaT, cucTtema
cuHTe3a Oenka. THITBI KJIETOK: 3yKapHoTHYecKast 1 IpokapuoTideckas. OCOOEHHOCTH CTPOEHNUs IPOKapHOTHYecKoil kieTkn. KiietouHas cTeHka 6akTepHit.
Ctpoenne 3yKapHOTHIeCKOil K1eTku. OCHOBHBIE OTINYHUS PACTHTEIbHOM, JKHUBOTHON M IpHOHOM KiieTku. [IoBepXHOCTHBIE CTPYKTYPBI KIETOK— KIETOYHAsI
CTEHKa, NIMKOKAIUKC, uX (yHkimu. [Inasmaruueckas MmemOpaHna, ee cBoiictBa u (yHkiuu. llutonnasma u ee opranoupl. OmHOMEMOpaHHBIE OPTaHOMIBI
kierkn: OIIC, ammapar I'ombipku, mm3ocomsl. IToayaBTOHOMHBIE OpPraHOWJBI KJIETKHM: MHUTOXOHAPHUHM, TUIacTuiabl. IIponcxoxkIaeHne MHTOXOHIpPHI H
miactua. Buasl mnactin. HemeMmOpaHHBIE OpraHOMIBI KIETKH: PHOOCOMSBI, KICTOUHBIA IEHTP, HEHTPUONIH, PECHUIKH, XXIyTHKU. DyHKINH OpPraHOHAOB
KiIeTkH. Brirouerus. Slnpo — perymsTopHsiid neHtp kierku. CTpoeHue sapa: sjiepHas 000nodYKa, KapHoIlIa3Ma, XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.
TpaHCTIOpT BENIECTB B KIIETKE
B Tom uncne nabopaTopHbIX 3aHATHI 2
1. JlaboparopHas pabota. «CTpoeHHEe KICTKH (PaCTCHNUs, )KUBOTHBIE, IPUOBI) U KJICTOUHBIC BKIIOUCHHS (KpaxMall, KapOTHHOM/IBI, XJIOPOILIACTHI,
XPOMOILIACTHI)»
Paznen 3. dKuszHenessTeIbHOCTh KIIETKH 6 OK 1, 0K 2,
Tema 3.1. | Cozep:xaHue yaeOHOro MaTepuana 1 OK 4




OOMeH BelecTB
U [PEBPAILCHIE SHEPTUHU B KIIETKE

OOMEH BelIeCTB, WM METa0O0IN3M. ACCUMIITALNS (TUIACTUYECKUHA OOMEH) U JTUCCUMMIIALHS (SHEPTeTHYECKUH 00MEH) — JIBE CTOPOHBI CAMHOTO TIpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BELIECTBA M YHEPTHU B MOHHMaHUK MeTaboni3Ma. THITbI OOMEHa BELIeCTB: aBTOTPO(MHBIN U IreTepOTPOQHBIIL.
Poxb epMeHTOB B 0OMEHE BEIECTB U IpeBpalleHny dHeprun B kiietke. @orocunres. CBeToBas U TeMHOBas (a3sl poTocuHTe3a. Peaknnu dpoTocunTesa.
DoddextuBnocts dorocunresa. 3HaueHue (GoTocHHTE3a IS KH3HU Ha 3emiie. BiusHue ycnoBuil cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBILICHHS €ro
IPOAYKTHBHOCTH Y KyJIbTYPHBIX pacTeHHil. XeMocHHTe3. XEeMOCHHTe3MpyIoIIHe OakTepuu. 3HAa4UeHHE XEMOCHHTe3a JUIl JKHM3HH Ha 3emie.
OHepreruueckuii oOMeH B KIeTKe. PacimenieHue BemecTB, BBIICICHHE M aKKyMyJIHPOBAHHE DHEPIHH B KJIETKE. ODTallbl DHEPIreTHYECKOTOo OOMEHa.
I'nmukonu3. Bpoxenne u ero Buabl. KuciopomHoe okucieHHe, WM KieToyHoe pixaHue. OkuciutensHoe ¢ochopunuposanue. DdhekTHBHOCTD
9HEPreTUYECKOro oOMeHa

Tema 3.2. ConeprxaHue yueOGHOro Matepuaia 3
Buocunres Oenka Peakimu matpuuHoro cuHtesa. I'enerndeckas wHpopmanus u JJHK. Peanmusanus renermdeckoil mHGopManuu B KieTke. ['€HETHUECKHIl KOJ M €ro
cBoiicTBa. Tpanckpumnus — matpuanbii cunTe3 PHK. Tpancmsamus — 6uocunres Oenka. Otansl Tpancmsinun. Koguposanne aMuHOKHCIOT. Pons pubocom
B OGrocuHTe3e Oenka
B TOM umcIe IpaKTHYECKUX 3aHATHI 2
1. IIpaxTuueckoe 3ansaTue. «PemeHne 3a1ad Ha onpe/eneHue IoCIe10BaTeIbHOCTH HyKICOTHIOBY
Tema 3.3. ConeprxkaHue yueOHOTO MaTepraia 2
Bupycar Hexnerounsrie ¢opmsl sxu3HE — BUpYychl. Mctopus otkpeitus BupycoB ([I. 1. MBaHoBckHit). OCOOEHHOCTH CTPOSHUS WM JKM3HEHHOI'O IMKJIA BHPYCOB.
Bakrepuodaru. bonesnu pacrenuil, )KUBOTHBIX U YeNIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummynonedurmra uenoseka (BUY) — Bozoynurens CITUda.
IpodunakTrka pacmpoCTpaHEHUs] BUPYCHBIX 3a001eBaHHI
Paznen 4. PazmHOXKEHHE U MHIMBHYaIbHOE Pa3BUTHE OPTaHU3MOB 6 OK 2, 0K 4
Tema 4.1. ConeprxaHue yueOHOro MaTepuaia 1
JKM3HEHHBIH UK KIETKH Kierounsrii nuki1, WM >KU3HEHHBIH MUK KieTkd. MHTepdaza u mutos. IIpomeccr, nporekaronume B naTepdase. Pemmkanus — peakuus MaTpUIHOIO
cunre3a JIHK. Crpoenne xpomocoMmM. XpOMOCOMHBIH HaOOp — KapuOTHIl. JIMIUIOMIHBIA M ramioMJHbIH XPOMOCOMHBIE HAOOpbl. XpOMaTHbIL.
I{uromornueckne OCHOBHI PAa3MHOXEHUS WM HHAWBHAYAJIBHOTO pa3BUTHS OpraHu3MoB. Jlemenme kietkn — murto3. Cragum murosa. [Ipormeccsl,
TIPOUCXOJISIINE Ha Pa3HBIX CTANMSIX MHTO3a. bronornueckuii cMbica MuTo3a. [IporpaMmupyemas rHOeIb KIETKU — alloITo3.
Tema 4.2. ®opMbI pa3MHOKEHHUS ConeprxaHue yueOHOTO MaTepraia 1
OpraHn3MOB DopMBI pa3MHOXKEHHSI OpPIaHH3MOB: O€CIIoNoe M MOJIOBOE. BHIBI Gecrionoro pa3MHOXKEHHS: JeJeHHe HaJBOe M ITOYKOBAHHE OJHO M MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHue, BereTaTHBHOE pa3MHOXKEHHUE. JICKycCTBeHHOE KIOHHPOBAHUE OPraHU3MOB, €r0 3HaUeHHe Ul celeKuuy. [lonoBoe pa3sMHOXKEHHE, €ro
ommuust o1 Gecnonoro. Meiio3. Cramuu meiosa. IIpouecchl, mpoucxoasimue Ha craausx Meiosa. IloBenenue xpomocom B Meiiose. KpoccuHrosep.
buonormueckuii cMbIc W 3HadeHHe Meio3a. ['ameroreHes — mponecc 00pa30BaHHMS MOJIOBBIX KIETOK y JKMBOTHBIX. [10JIOBBIE jkele3bl: CEMEHHHKH U
suyHUKH. OOpa3oBaHME M PA3BUTHE MOJIOBBIX KJIETOK — raMer (CrepMaTo3oui, SHIEKIeTKa) — crepMaroreHe3 U ooreHe3d. OCOOEHHOCTH CTPOEHUS
SIMIEKJIETOK U cnepmaTo3onioB. OmnonorBopenue. [lapreHorenes.
Tema 4.3. Coxeprkanue yaeOHOro MaTeprana 4
HAupmsunyansHoe passutie WupuBunyansHoe pa3BUTHE (OHTOreHe3). DMOpHOHANBHOE pa3BUTHE (IMOpHOreHe3). DTambl YMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX JKHBOTHBIX:
OpraH1u3MoB JpobiieHne, racTpyisnus, opraHorenes. IlocTamOproHansHOE pasBuTHE. THITBI TOCTIMOPHOHAIBHOTO PA3BUTHA: MPSIMOE, HENpsAMOE (JIMYMHOYHOE).
BausHue cpens! Ha pa3BHTHE OPraHU3MOB; (DaKTODPHI, CHOCOOHBIE BBI3BIBATH BPOXKICHHBIC YPOACTBA. PocT 1 pasButue pacTeHuil. OHTOreHe3 I[BETKOBOIO
pacTeHus: ABOHHOE OILIOZOTBOPEHHUE, CTPOCHHE CEMEHH, CTAAUH Pa3BUTUS
B TOM umCIle IPaKTHYECKUX 3aHITHI 2
1. Ilpaxtuueckoe 3ansaTre. «HpEKIMOHHbIE 32001€BaHI U SIHUAEMUH B HCTOPHU YeI0OBeuecTBay. «BaknuHanus kak IpoQuIakTHKa HH()EKITHOHHBIX
3a0o0JeBaHUID)
Pazgen 5. HacnencTBeHHOCTh M H3MEHYHUBOCTh OPTAHU3MOB 10 OK 1, 0K 2,
Tema 5.1. Cozepixanue yaeOHOTO MaTepHaa 2 OK 4
3aKOHOMEPHOCTH HACIIEIOBAHHS IIpenmer u 3amauu reHeTUKH. Pomb muTONOrHMM M SMOPUONOTUH B CTAHOBJICHHM TEHETHKH. BKiIaa poccuiicKHX U 3apyOeKHBIX y4EHBIX B pa3BUTHE
TeHeTHKH. MeToasl TeHeTUKH (THOPHIONOTMYECKUM, NUTOreHeTUYECKUH, MOIEKyIIpHO-TeHeTHdeckuil). OCHOBHBIE TI'€HETHYECKHE ITOHSTHS.
T'eneTnyeckas CHMBONMKA, HCIOJb3yeMass B CXeMaX CKPEIMBaHWH. 3aKOHOMEPHOCTH HACICIOBAaHWs INPU3HAKOB, YCTaHOBJICHHbIE I. MeHzuenem.
MoHorubpuaHoe CKpeluBaHue. 3aKOH eIMHO0Opasus TMOpHaOB IepBoro nokoyeHus. [IpaBuio DOMMHHMpOBaHMS. 3aKOH pAaCIICIUICHHsS HPU3HAKOB.
T'unore3a umcrorsl ramer. IlomHoe M HemonHOe DOMHUHHpOBaHHE. JMTHOpHIHOE CKpeINUMBAaHME. 3aKOH HE3aBHCHUMOIO HACICHOBAHUS INIPU3HAKOB.
IluToreHernyeckne OCHOBBI AMTMOPHAHOIO CKpEeIIMBaHUsA. AHAM3UPYIOIEe CKpeIlMBaHHE. VICIOIb30BaHHME aHANTM3UPYIOIIETO CKPEIIMBAHHUA IS
onpe/ieeHus TeHOTHIIA 0CO0U
B ToM umcIie IpaKTHIECKUX 3aHITHI 1




1. HpaKTqucxoe 3anaTue. «PemeHue 3agay Ha OIpPEACIICHUE BEPOATHOCTU BO3HHUKHOBCHHUSA HACJICACTBECHHBIX MPHU3HAKOB IIpU MOHO-, OH-,
l'lOJ'[l/lFl/Iﬁpl/l,ElHOM 1 QaHAIU3UPYIOLIEM CKPCIIMBAHUH, COCTABJICHUE ITCHOTUIIMYECKUX CXEM CKPCIIMBAHUA»

Tema 5.2. CueruieHHOE
HacJIeI0BaHHE IPU3HAKOB

ConeprxaHue yueOHOTO MaTepHaa

CuerieHHOe HaclieqoBaHHe Npu3HakoB. Pabora T. Moprana mo CLEIUVICHHOMY HACleOBaHHIO TeHOB. HapylieHue CLeIUIeHHs] TeHOB B pe3yJbTare
KPOCCHHIOBepa. XPOMOCOMHAsI TEOpHs HACJIeICTBEHHOCTH. |'eHeTnueckue KapTel. ['eHeTHka moma. XpoMOCOMHOE OIpeleleHHe Iola. AYTOCOMBI H
TI0JIOBBIC XPOMOCOMBI. I'OMOraMeTHbIe M reTeporaMeTHbie OpraHu3Mbl. HaciieioBaHue NIpU3HAKOB, CLECIUICHHBIX C T10JI0OM

B ToM umce npakTuuecKkux 3aHATHIA

1. HpaKanecxoe 3aHsTHE. «Penienne 3a/1a4 Ha ONpPEACIICHUE BEPOATHOCTH BO3HUKHOBEHU S HACTICACTBEHHBIX IIPU3HAKOB IIPU CHECMIIICHHOM HACJI€JOBaHUH,
COCTaBJICHUE I'CHOTUIINYECKUX CXEM CKPCIIHUBAHUS

Tema 5.3. 3aKkOHOMEPHOCTH
HU3MEHYHBOCTH

ConeprxaHue yueOHOro Matepuasia

M3menunBOCTh. Buasl M3MEHUMBOCTU: HEHACIEACTBEHHAss M HACIEACTBEHHas. Polb cpelbl B HEHACIEACTBEHHON M3MEHUYHMBOCTH. XapaKTepHCTHKA
MOIU(UKAMOHHOW HM3MEHYHBOCTH. BapHanuoHHBIA psii W BapHalmoHHas kpuBas. Hopma peakuuu mnpusHaka. KonnuecTBeHHbIE M KaueCTBEHHBIE
IPU3HAKH U UX HOpMa peaknuu. CBoHCTBa MOTU(HUKAMOHHON M3MeHUYnBOCTH. HacencTBeHHasl, MM TeHOTHIIMYECKash H3MEHYNBOCTh. KoMOMHaTHBHAS
N3MEHYUBOCTh. Meifo3 M I0JI0BOH Iporiece — 0OCHOBa KOMOMHATHBHOM M3MEHUYNBOCTH. MyTallMoHHAst H3MEeHYMBOCTh. Kitaccudukanus MyTalyii: TeHHEIe,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpHYUHbI MyTanuii. MyTareHHble pakTOpbl. 3aKOH FOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOH m3MenunBoctd H. UL
Basunosa

B ToMm gncne TIPAKTUICCKUX 3aHATHI

1. Hpaxmqecxoe 3ansaTue. «Pemenue 3aJa4 Ha OIPEACTICHUEC BCEPOATHOCTU BO3HUKHOBCHHA HACJICACTBCHHBIX IPU3HAKOB IIPU PA3JIUYHBIX THIIAX
B3aUMOJICHCTBUS T'€HOB, COCTAaBJIEHUE I'CHOTUITMIECKUX CXEM CKPECIIUBaHUSI

Tema 5.4. 'enerrka 4yeaoBeka

Coneprxanue yueOHOro Matepuaia

T'enernka uyenoBeka. Kapuworun yenoBeka. OCHOBHBIE METOIbl TEHETHKH 4YEJIOBEKA: TI'EHEAIOTMYECKHid, OJM3HELOBbIH, LUTOTCHETUYECKH,
OMOXMMHUYECKHI, MOJIEKYIIIpHO-TeHeTHUeCKHil. COBPEMEHHOE OIpe/IeICeHHE TeHOTHIIA: TOJJHOTCHOMHOE CEKBEHUPOBAaHKE, TCHOTUITMPOBAHUE, B TOM YKCIIC
¢ nomouupto IM[P-ananu3a. HacnencrBeHHble 3a00jeBaHMsI 4YeNOBEKa: I'€HHble OOJie3HH, OOJIE3HM C HACIEICTBEHHOW MPEAPACIIONOKEHHOCTHIO,
XpoMocoMHBIe Oome3Hn. CoMaTHdeckwe M TeHepaTHBHbIC MyTanuu. CTBOJIOBBIE KIETKH. [IpHMHIMIBI 310pOBOTO 00pa3a JXKHM3HH, IHArHOCTHKH,
PO IIAKTHKY U JICICHNS TeHETHIECKHUX Oome3Heil. MequKko-TeHeTHIeCKoe KOHCYIbTHPOBaHHe. 3HAYCHNEe MEANIIMHCKOI IeHETHKH B IIPEIOTBPALICHAH U
JICYEHUH TeHETHYECKUX 3a00JI€BaHNI YeIOBEKa

B Tom uncie TIPAKTHYECCKUX 3aHATHI

1. IIpaxTuueckoe 3aHsaTue. «CocTaBleHUe H aHATIM3 POJOCIOBHBIX YEIOBEKa»

Paznen 6. DBomonMOHHAs OMOIOTHSI

Tema 6.1.
DBOJIOIIMOHHAS TEOPHS
U ee MecTo
B OMONIOTHH

Coneprkanue yueOHOro MaTepuaa

IpeanocsuIky BOZHUKHOBEHHUS 9BOIIONUOHHON TEOPHH. DBOIIONMOHHAS TEOPUs U e€ MecTo B OHOJIOrnH. BinsiHue SBOIOIMOHHON TEOPHN HA pa3BUTHE
Ouonornu n apyrux Hayk. CBujeTenscTBa dBomonun. [laneoHTonornyeckne: mocien0BaTeNbHOCTD MOSBICHNS BUIOB B ITAJICOHTOIOTHIECKOI JIETONNCH,
niepexoabie Gopmel. broreorpadudeckue: cxoAcTBO M pasnmune (ayH M (IOop MaTepUKOB M OCTPOBOB. DMOPHOIOTHYECKHE: CXOJCTBA M Pa3iIuHs
9MOPUOHOB pa3HBIX BHIOB MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHATOTHYHBIC, DPYAHNMEHTAPHBIE OPraHbI, ATABH3MBI.
MonekyaipHO-OHOXHMUYECKHE: CXOJICTBO MEXAaHM3MOB HACJISICTBEHHOCTH W OCHOBHBIX METa0ONMYECKHX IIyTeH Yy BCEX OJKHUBBIX OPTaHH3MOB.
Opomonnonnas Teopus Y. Jlapsuna. IIpeAnochUIKM BO3HHKHOBEHHs! TapBUHU3MA. J[BIDKyIIME CHIIBI SBONIONWH BHIOB 10 JlapBHHY (M30BITOYHOE
pa3MHOXEHHE TPH OTPAHUUEHHOCTH PECYPCOB, HEOMIPEAENEHHAS H3MEHYUBOCTh, O0pb0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBINH 0TOOD)

Tema 6.2. MuxposBomonus

Coneprkanue yueOHOro MaTepuaa

Cunrernyeckas Teopus sBoronn (CTD) u e€ ocHOBHBIE MoJToxkeHHs. MuKposBosonus. [Tomysuus Kak eIfHHILA BUAA W SBOJIOLHH. [IBIKYIIHE CHIIBI
(paxTOpBI)3BOTIOIMY BUIOB B pHpoe. MyTalMOHHBII poriece 1 KOMOMHATHBHAs H3MEHYUBOCTD. [10MyISIIIMOHHBIE BOHBI U Ipeii¢ reHoB. M3omsmus u
murpaimsi. EcrecTBeHHBIH 0TOOp — Hanpasistonwid (haktop 3Bomonuu. Gopmel ecTecTBEHHOTo 0TO0pa. [IpucnocoOneHHOCTh OPraHu3MOB KaK pe3ynbTaT
sBomonuy. [IpuMepbl npucnocobeHuid y opraHu3MoB. ApoMopdo3bl U uanoafantanuy. Bux u Bunoodpasosanne. Kputepun Buia. OcHOBHBIE (GOpMBI
BHJI000pa30BaHMsI: reorpaduyecKkoe, SK0IOTHIeCKoe

Tema 6.3.
Makpo3BoJTIOLHS

ConeprxaHue yueOHOTO MaTepHraia

MaKpOZ)BOJ'IIOI_II/I}I. CDOpMBI OBOJIIOIIAN (IJI/UICTI/I‘IBCKHJI, JAUBEPTEHTHAs, KOHBEPIC€HTHAsA, [TapalyICIbHas. HeO6paTI/IMOCTI) 9BOJIIOIHUA

B Tom gncne TIPAKTUICCKUX 3aHSATHI

1. IpakTuyeckoe 3anstie. «CpaBHEHHE BUAOB O MOP(OIOTHIECKOMY KPHTEPHIO»

OK 1, 0K 2,
OK 4
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Paznen 7. BO3HMKHOBEHHE U pa3BUTHE KU3HU Ha 3emiie

OK I, OK 2,

Tema 7.1. ConeprxaHue yueOHOro Matepuasia OK 4
3aposxcerne JloHayuHble NPEACTABICHUA O 3apOXIACHUM XM3HU. HayuHble runoresbl BOZHMKHOBEHMS *XHM3HM Ha 3emiie: abuoreHe3 M naHcrepmusi. XUMHYEcKas
1 pasBUTHE JKU3HI 9BOJIONNUS. AOUOTEHHBIH CUHTE3 OPTaHWYECKUX BEIECTB H3 HEOPraHWIECKUX. DKCIIepPHMEHTAIbHOE IOATBEPKICHNES XUMUIECKOH dBoony. HauansHere
9Tansl Ouonorundeckoi spomouu. ['unoresa PHK- mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp M BOSHHKHOBECHHE IIPOTOKIETKH. [lepBble KIeTku u Ux
sBomoyst. POpMHUPOBaHUE OCHOBHBIX TpPYII JKUBBIX OpraHM3MoB. PasBurue >ku3HM Ha 3emie 1o spam M nepuoiam. Karapxeil. Apxelckas u
npotepo3oiickas 3pbl. [laneo3olickas pa U €€ NEpHOIbl: KEeMOPHUCKHH, OPIOBUKCKHM, CHIypHUUCKHA, IEBOHCKUI, KaMEHHOYTOJBHBIN, MEPMCKHUU.
Me3o3oiickas opa 1 e€ nepuobl: TPHACOBBII, Iopckuii, MenoBoi. KaitHo3olckas opa 1 e€ mepropl: MajJeoreHOBbIH, HEOTeHOBBIN, aHTPONOT€HOBBIH.
Tema 7.2. Cucrema OpraHM4ecKOro ConeprxaHue yueOGHOro MaTepuaia 1
Mupa. Iporcxoxienye Senoseka — [ Cycrera OpPraHM4ecKoro MHpa KakK oOTpakeHHe O5BOMOLMHM. OCHOBHBIE CHCTEMAaTHYECKHUE TIPYIIbl OPraHM3MOB. XapaKTepUCTHKA KIMMaTa M
aHTpOIIOTeHes Te0JOTHYeCKHX MporieccoB. OCHOBHBIE DTAlbl JBOJIONUH PACTHTENFHOTO M XKUBOTHOTO MHpa. ApoMOpdo3bl y pPacTeHHH U >KHBOTHBIX. [losiBieHHe,
pacuBeT W BBIMUPAHHE IPYHIl JKMBBIX OPraHM3MOB. DBOJIOLMS 4YelOBeKa. AHTPOIOJOIUs Kak Hayka. PasBuTue mpencTaBlieHHH O HPOMCXOXKICHUU
JesioBeKka. MeTozpl u3ydeHus aHTponorene3a. CXOACTBa H pa3IuuMs 4eloBeKa U KMBOTHBIX. CHcTeMaTHuecKoe MOJI0XKEeHHE YeoBeKa. [IBIOKYIHe CHUIIbI
(daxTopsr) antpomnorenesa. HaciencTBeHHass M3MEHYMBOCTH M €CTECTBEHHBIH oTOOp. OOIIecTBEHHBIH 00pa3 KM3HM, M3TOTOBIEHHE OpYIHIl Tpyna,
MBILICHHE, PeUb.
Tema 7.3. OcHOBHBIE CTa (U Cozeprxanne yaeOHOro MaTepHaa 4
SBOIIFOLIH HCIOBCKA OCHOBHBIE CTaJM¥ M BETBH IBOJIOLMHU YeNIOBEKa: aBCTpAJIONHTEKH, YenoBek ymenslid, YenoBek npsMoxomsmuid, YenoBek HeaHIepTaubckuil, UemoBek
Pa3yMHBII COBpeMEHHOro THna. HaXo[Ku MCKOIaeMBIX OCTAaHKOB, BPEMsI CYIIECTBOBAHHUS, 00JACTh PacIpOCTpaHEeHHs, 00BbEM IOJOBHOTO Mo3ra, obpas
JKU3HU, opyausi. YenoBeueckue pacbl. OCHOBHBIE OOJIBIINE Pachl: €BPONICOUIHAS (€Bpa3HICKast), HErPO-aBCTPATIOUIHAS (IKBATOPHAIIbHASL), MOHTOJIOMIHAS
(a3maTcko-aMepHKaHCKast). YepThl PUCIIOCOOICHHOCTH TIPEICTaBUTENICH YEIOBEUSCKUX Pac K YCIOBUSM CYIIECTBOBAaHMS. ENMHCTBO yeloBedecKux pac.
Kpuruka pacusma.
B ToM umce npakTHueCKuX 3aHATHH 2
1. Ilpaktuueckoe 3aHsATHE. «IIpHCIOCOONEHHOCT YelNOBEKa K Pa3HBIM YCIOBHSAM Cpeibl. BimsHue reorpaduyeckoi cpeapl Ha MOPQOJIOTHIO U
(DU3HOJIOTHIO YeTIOBEeKa»
Paznen 8. OpraHu3smsl u OKpy»atroras cpezia OK 1, 0K 2,
Tema 8.1. Conepxanne yaeOHOTO MaTepHaa OK 4,0K7
BK(goms{ Okoorus Kak Hayka. 3a/ladd M pa3Zensl S9KOIOTHH. MeToIbl 9KOJIOTHIECKUX UCCIIeOBaHNI. DKOJIOrHIeCKoe MIPOBO33PEHHE COBPEMEHHOTO YeIoBeKa.
gax HayKa. LpE/bl XKHU3HH. Cpenpl oOMTaHMS OPraHW3MOB: BOJHAS, HA3E€MHO-BO3YIIHAs, MOYBEHHAs, BHYTPUOPraHW3MEHHas. OKonoruyeckue ¢akropsl. Kiaccudukanms
KOJIOTHHeCKHe GaKTops! 9KOJIOTHYECKUX (PAKTOPOB: aOHOTHIECKHE, OHOTHYECKHE U aHTPOIIOTeHHbIE. J[efiCTBHE IKOJIOrHIeCKUX (PaKTOPOB Ha OpPraHU3MbL. AOHOTHYECKHE (BaKTOPHI:
CBET, TeMIeparypa, BiIaxHocTb. DortomepronmsM. IIpucnocobiieHHs OpPraHM3MOB K AEHCTBHIO aOHMOTHYECKUX (akTopoB. bHoNIOTHMYEeCKHe PUTMBL
buotnueckue ¢akTopsl. Buabl OHOTHIECKHX B3aHMOJSHCTBHIN: KOHKYPEHIHS, XUITHIIEeCTBO. [1apasuTu3M, MyTyaIn3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJICOHMYECTBO), AMEHCAIIN3M, HEHTpanu3M. 3HaueHne OMOTUYECKUX B3aMMOACHCTBUI JJIsl CYIIECTBOBAHHS OPTaHM3MOB B IIPHPOJIHBIX COOOIIECTBAX
Tema 8.2. Conepxanne yaeOHOTO MaTepHaa 3
OKOJOrHIECKHE XapaKTEPHCTHKH DKOJIOTHYECKHE XapaKTePHUCTHKH MOMy/siuy. OCHOBHBIC MOKa3aTeNH MHONMYJLILMU: YHCIEHHOCTh, IUIOTHOCTB, POXKAAEMOCTb, CMEPTHOCTH, HPHPOCT,
e murpanys. JJuHaMiKa YHCICHHOCTH NOMYJISIIUY B €€ Perysius
B ToM uncie npakTuuecKux 3aHATHI 2
1. Ipaxtuueckoe 3ansaTre «[101CYET MIIOTHOCTH HOIMYJIAIMI Pa3HBIX BHIOB PACTCHHI
Pazzgen 9. CoolmiecTBa 1 SKOJIOTHYECKUE CHCTEMBI 10 OK 1,0K 2,
Tema 9.1. Conepixanue yaeOHOro MaTepuana 1 OK 4, OK7
MK 1.3
CoobuiecTsa opraHH3MOB, Coo0uiecTBO OpraHn3MoB — OuorieHo3. CTPYKTypbl OHMOIIEHO3a: BHJOBasi, POCTPAHCTBEHHAs, Tpoduyeckas (numesas). Bungsl-nomunantel. CBsi3n B
OKOCHCTEMBI OuorneHo3e. DKOJNOTUYECKHE CUCTeMbI (dKocucTeMbl). [lonsiTne 00 skocuctemMe M OuoreoneHose. (DYHKIMOHANBHBIE KOMIIOHEHTHI 3KOCHCTEMBI:
NPOIYLIEHTHI, KOHCYMEHTHI, peAyLeHTHl. KpyroBOopoT BemecTB ¥ IOTOK 3HEPrHH B 3kocucTeMe. Tpoduueckye (MHIeBbIe) YPOBHH SKOCHCTEMBI. IInmeBsie
nenu U cetH. OCHOBHBIE TTOKa3aTeNM YKOCHCTEMBI: OHoMacca, MPOAYKIHS. DKOJIOTHYECKIe MUPAaMUABL: IPOIYKIMH, YHCICHHOCTH, Onomacchl. CBoHCTBa
YKOCHCTEM: YCTOHYHMBOCTB, CaMOperyJsiis, passurue. Cykueccus
Tema 9.2. ConeprxaHue yueOHOTro MaTepuana 1

Hpupoz{ﬂme OKOCHCTEMBI

IIpuponHble 3KOCHUCTEMBI. ODKOCHCTEMBI pPeK M 03Ep. DKOCHCTEMAa XBOMHOINO MM IIMPOKOJIMCTBEHHOIO Jieca. AHTPONOrEHHBIE JKOCHCTEMBI.
ArpookocucteMsl. YpOoIKocHcTeMbl. bromorimdgeckoe n Xo3giiCTBEHHOE 3HAa4EHHE arpo’KOCHCTeM M ypboskocucteM. bropasHoobpasue kak akTop

yCTOﬁ‘{MBOCTH OKOCHCTEM. CoxpaHeHHe OHOIOrHIECKOTO pa3Hoo6pa31/m Ha 3emiie
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Tema 9.3. ConeprxaHue yueOHOTro MaTepuaia 1
Buog(bepaf VYuenne B. U. Bepnanckoro o 6uoctepe. I'panuipl, coctaB u ctpykrypa o6uochepsl. JKupoe BemectBo u ero ¢pyHkiuu. OcobeHHOCTH GHOC(hepsl Kak
o am,H3a;1 TI100aIbHON YKOCHCTeMBI. JIMHAMIUUeCKOe paBHOBECHE M 0OpaTHas CBs3b B OHocepe. KpyroBopoTHl BemeCTB U OHOTEOXUMUYECKUE IIUKIIBI DJIEMEHTOB
oKocHCTeMa SEMITH (yrnepona, a3ota). 3oHaIbHOCTH OuoCchepsl. OCHOBHBIE OHOMBI CYIIIH.
Tema 9.4. IIpodeccroHaIbHO OPUEHTUPOBAHHOE coepKaHue (CoaepKaHNue IPUKIAIHOTO MOYIIs) 3
Bmusrme am’p%noreHme $axkTOpOB  Meropenecrso B 6uochepe 3emiit. AHTpororeHHble U3MeHeHus1 B 6uocdepe. [nobanpuble sxoorndeckue npodiempl. CocylecTBOBaHUE MPUPOIBI U
Ha buochepy genoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3Hst Kak OCHOBA yCTOMUMBOCTH OHocepbl. OCHOBA PaIlMOHANIBEHOTO YIIPaBICHHS IPUPOIHBIMU PECYpCaMH U UX
UCI0Jb30BaHuE. JJOCTIKEH s OMOJIOTHU U OXpaHa IIPUPOIbI
B ToM umcie npakTHuecKuX 3aHATHH 2
1. Ilpaktuueckoe 3aHaTue «OTXObI IIPOU3BOACTBA»
Tema 9.5. IIpodeccroHanbHO OPUEHTHPOBAHHOE COAEpkKaHNE (CoAepKaHUe IIPUKIIAJHOTO MOJLYIIS) 4
Binrme conmankHO-5KOIOrHIECKHX 310poBbe U ero cocraBiitonye. PakTopsl, MOIOKUTEIHHO M OTPHLATEIFHO BIMSIONINE HA OpPraHnu3M desioBeka. [IpobiieMa TeXHOTeHHBIX BO3JEHCTBUI Ha
(haxTOpOB Ha 310pOBbeE HenOBeKa 3/I0POBBE YeJIOBEKa (DJIEKTPOMATHUTHBIE IOJIs1, ObITOBAs XUMHMS, U30BITOUHBIE LIYMBI, PaAualys U T.I.). AJanTanus OpraHu3Ma 4esjoBeka K (aktopam
oKpyxatomeit cpenpl. [IpuHiunsl popmupoBanus 340poBbecOeperaonero noeaeHus. Pusnyeckas akTUBHOCTb U 3/10pOBbe. broxuMuueckue acteKThl
paLOHAIBHOTO IIUTAHUS
B Tom umcne nabopaTopHbIX 3aHATHI 2
1. JTabopaTtopHas pabota. «YMCTBEHHasi pabOTOCIIOCOOHOCTEY
Pazznen 10. Cenekuusi opraHu3MOB, OCHOBBI OMOTEXHOJIOTUH OK 1,0K 2,
Tema 10.1. ConeprxkaHue yueOHOTO MaTepraa OK 4, 0K 7
Cenexuus IK 1.3
Cenexiysl Kak HayKa M IIpoliecc. 3apokICHHe CENeKIMH W JoMmecTukanus. Yduenue H. 1. BaBuioBa o meHTpax MHOroOOpasust U IIPOHUCXOXKICHHS
Kai HayKa I TIpOLece KYJbTYPHBIX pacTeHWi. LleHTpbl NpPOUCXOXKICHUS HOMAIIHMX >KMBOTHBIX. CopT, mopona, mramm. COBpEMEHHbBIE METOIbl CEJIeKUMH. MaccoBbli
U MHIUBHIYaJbHBIA OTOOPBI B CENEKIMU PACTEHUH M JKMBOTHBIX. OLieHKa SKCTephepa. BIM3KopoICTBEHHOE CKpeluBaHue — MHOpUIMHT. YucTas JIMHUS.
CkpernyBaHie YUCTHIX JIMHUH. ['ereposic, wim rubpuanas cwia. HeponcTBenHoe ckpemmuBanne — ayrOpuanHr. OtnanéHHas THOpHAN3AHS U €€ yCIeXH.
VIckyccTBeHHBIIT MyTareHe3 1 MOJy4EeHHE TIONUILION/I0B. JIOCTHKEHHS CENEKIMH PAaCTCHHI, )KUBOTHBIX M MUKPOOPTaHH3MOB
Tema 10.2. Conepxanne yaeOHOTO MaTepHaa 1
Ocrosrt GroTexHonornn broTexHoNOrHs KaKk OTPaciib MPOM3BOACTBA. 'eHHas MEKeHepHs. JTamnbl co3nanHus pekomoOuHanTHON JIHK m TpaHcreHHbIX opranm3MoB. Kietounas
nmkeHepus. KieTouHsle KynbTypel. MUKpOKIOHAIBPHOE pPa3MHOKEHHE pacTeHWH. KIIOHMpOBaHWE BBICOKONPOIYKTHBHBIX CENbCKOXO3SHCTBEHHBIX
OpraHu3MoB. DKOJIOTHYECKUE U ATHueckue npodiembl. 'MO — reHeTryecKH MOAM(MUIIMPOBAHHbBIC OPTaHH3MbI
Tema 10.3. IIpodeccroHaIbEHO OPUEHTHPOBAHHOE coaepkaHue (coaepKaHne IIPUKIIAJHOTO MOJTYIIS) 3
Buorexnonoruu OCHOBHBIE HAIpaBICHUS COBPEMEHHOH OMOTEXHOJNOIMHM B MNPO(ECCHOHANBHON AEATENbHOCTH ueloBeka. Mertoabl OuorexHonorud. OOBEKTHI
B XKU3HH 1 podecenn OHOTEXHONOTUH. OTUKa OHOTEXHOJIIOTMYECKMX H TeHETHYEeCKHX OKCIepuMeHTOB. [IpaBuna moucka M aHanm3a OHOIKONOrMYECKOH HHGbOpManuu
W3 pa3NIHYHBIX HCTOYHHKOB (Hay4Has M ydeOHO-HaydHas IUTEpaTypa, CpecTBa MAacCOBOM MH(popManuH, ceth VIHTepHET U apyTHe)
B ToMm uncie npakTuueckux 3aHATHI 2
1. Ilpaktrgeckoe 3aHsTHe. Keichl Ha aHaan3 MHOOPMALMK O HAYYHBIX JOCTHKCHHSX B OOJACTH I€HETHYECKHX TEXHOJOTHH, KIETOYHOH MHXKEHEPHUH,
IHIIEBBIX OHOTEXHOJIOTHH. 3aluTa Kelica: peIcTaBIeHNe Pe3yIbTaTOB PEIICHNUS KeHCOB (BBICTYIUICHHE C MIPE3eHTALMEeH)
Paszgen 11. Pemrenue keiicoB B 001aCTH OMOTEXHOIOTHIA OK 1, 0K 2,
Tema 11.1.1. buotexHonoruu TIpodeccronanbHO OPUEHTUPOBAHHOE COZIEPKaHKE (COAEPIKAHUE TIPUKIIAJHOTO MOJTYJIS) OK 4, OK7
= = MK 1.3
B NPOMBIIIICHHOCTH Pa3BuTHE NPOMBIIIICHHON OHOTEXHOJOTUH 1 ee IPUMEHEHHE B JKM3HU YETOBEKa, MOMCK M aHAIM3 HH(GOPMAIMK U3 Pa3INYHBIX HCTOYHUKOB (HaydHas U
y4eOHO-Hay4YHas JUTEpaTypa, CpeicTBa MAcCOBOH MH(popManuH, ceth HTEpHET U apyTHe)
B ToM umcIe NpaKTHYECKUX 3aHATHI 2
1. Ilpaktuueckoe 3aHathe. Keiicbl Ha aHanu3 MHGOPMALMK O PA3BUTHHM NPOMBIIUICHHOW OHOTEXHOJOTHH (M0 MHHH-TpyNmam). 3amuTa Kelca:
[PE/CTaBJICHHE PE3yJIbTATOB PEIICHUS KeHCOB (BBICTYIUICHHE C PE3CHTAIHEH)
ITpomexxyTouHas aTtecTarms B popme 1uddepeHInpoBaHHOro 3a4eTa 2
Bcero: 72
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3. YcnoBus peann3aniy MporpaMMsl 00Ieo0pa3oBaTeIbHON JUCIUIIINH

3.1. Jlnist pean3any IporpaMMBl IPeyCMOTPEH KaOMHET OMONOTHH, OCHAILICHHBIH 000pyI0BaHHEM, TEXHUUCCKUMH CPEICTBAMHU O0yUCHHS:

Ne | HaumeHoBanue obopynoBaHust I Komnyectso

I Crerpanu3upoBanHas MeOeNb U CUCTEMbI XPAHEHUS

OcHoBHOE 000pyHOBaHUE

1 CToJ ydeHHYeCKHit 13

2 Cryn ydeHHdecKHit 25

3 Crou nmpenoaaBatesis C sILMKAMH I XPaHeHHsI 1

4 Kpecno npenonasarens 1

5 HuTepaktuBHas nanens Lumien LMP6503ELRU 1

6 lxad nist xpaHeHUs! y4eOHbIX TOCOOHH 2

7 CTeH/Ibl HACTEHHBIE 3

II TexHuuyeckue cpeacTsa

OcHoBHOe 000pyHOBaHNE

1 CereBoil GpuiIbTp 1

2 MynbTHMeIHHBIA KOMIUIEKC (MyJIbTHMEMA-TIpoekTop Benq, akycTHueckas cucrema Sven ), HaCTEHHBIM IKpaH 1

3 Kommsiotep npenoaasarens (OC Astra Linux, cpaBouno-npaBoBasi cuctema Kouncynsrant ILmoc (cereBas daitn- 1
cepBepHas Bepeust), antusupycaoe ITO Kaspersky)

111 JleMoHCTpanoHHbIEe Y4eOHO-HATIISIHBIE ITOCOOUS

OcHoBHOE 000pyIOBaHHE

1 Hudpossie YMK Paboune nporpaMMbl AUCHMILTHHBL, KJICHIAPHO-TeMaTHYECKHH IUIaH, ()OHI OLIEHOYHBIX CPEICTB II0

JIWCLIMIUIMHE, BUJICOMATepHaIbl JULsl IIPOBEICHHUS IPaKTHIecKuX 3austuii, LMS Moodle

CuBormasoB. — 2-¢ wu3m., crep. — Mocksa

3.2. MadopmannoHHOE oOecTiedyeHHe peaaH3anuy IporpaMMbl

I[J'I}I peamnsanuu 1nporpaMmmsbl OMOITMOTEUHBIIH (bOHI[ HUMEET JJICKTPOHHBIC 06pa3OBaTCHBHBIe n PIHdepMaLII/IOHHI)Ie PECYPCHI, PECKOMEHOBAHHBIC JUISL
HCIOJB30BAHUA B 06p330BaTeJle0M Tpouecce, HE CTapuie IATH JICT C MOMEHTA U3JaHU .

OcCHOBHbIE OJIEKTPOHHBIC U3JaHUs:

1. Araconosa, Y. b. Buonorust : 6a30BbIif ypOBEHb : YUeOHUK Ul 00pa30oBaTeNbHBIX OpraHU3alid, pealH3yIOIUX 00pa3oBaTeIbHbIe IPOrpaMMbl

2. AraponoBa, 1. b. buonorus : 0a3oBblli ypOBEHb : INpPaKTHKyM :@ yueOHOe mocoOue, pa3paboTaHHOE B KOMIUIEKTE C Y4eOHHKOM JUIs

JIOTONHUTENBHEIE HCTOYHUKA
1. Poccuiickast 2JIeKTpOHHas IIKoJa : opunpranbHsiii caiit. — URL: https//resh.edu.ru
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cpeanero npodeccuoHanspHoro oopazosanus / M. b. Aragonosa, A. A. Kamenckwuii, B. . CuBorna3oB. — Mocksa : [Ipocsemienue, 2025. — 273 ¢. — ISBN

978-5-09-124905-7. — DBC Znanium. — URL: https://znanium.ru/catalog/product/2201867 (nara obpamenus: 23.06.2026). — TeKcT : 3JIE€KTPOHHBIN.

00pa3oBaTeNbHBIX OpraHU3AlUH, pealu3yIUX 00pa3oBaTeIbHbIC NMPOrpaMMbI CpeIHEro mpodeccHoHansHoro obpasosanus / U. b. Aradonosa, B. .
Ipoceemenne, 2025. — 113 c¢. — ISBN 978-5-09-124906-4. — 3BC Znanium. — URL:
https://znanium.ru/catalog/product/2201868 (nara obpamenus: 23.06.2026). — TeKcT : JIEKTPOHHBIM.




4. KOHTpOJ'Ib 1 OLICHKA PE3yJIbTaTOB OCBOCHUS O6HIBO6pa30BaTeHI)HOf/‘I JUACOUITIIUHBI

KOHTpOJ'IL M OLCHKa pe3yJbTaTOB OCBOCHUA 06H.[606p330BaTeHLHOI71 JUCHUIUIMHBL PACKPBIBAOTCA YE€PE3 AUCHUIUIMHAPHBIC PE3YJIbTAaThl,

HaIMpaBJICHHBIC HA (I)OpMPIpOBaHI/IC O6I.[II/IX n HpO(i)CCCPIOHaJ'H;HBIX KOMHBTCHI_II/Iﬁ 110 pas3aciaM 1 TéMaM COACPIKaAHUA yLIe6HOI‘O Martepuaia.

Obuias/mpopeccuoHatbHast
KOMIIETEHITHSI

Paznen/Tema

Tun OLICHOYHBIX MEPOIIPUATHSA

OK 0l. BeiObupats crocoObl pemIeHust
3aga4 MpoheCCHOHANBHON IesTeIbHOCTU

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3,
5.1-54,6.1-6.3, 7.1-7.3, 8.1, 8.2,

3anoyHeHne CPaBHUTENBHBIX Ta0IUIT
TectupoBanue

NIPUMEHUTENBHO K Pa3IUYHBIM 9.1-9.3. 9.4TT-o/c. 9.5TT-o/c. 10.1 YcrHblit onpoc
KOHTEKCTaM 10.2, 10.3M-0/c,11.1.1TT-o/c TIpencraBnenue pe3ynbTaToB TPAKTHIECKHX pador
3amura HHIMBUAYaTbHBIX IPOCKTOB (KEHChI)
BerinonHeHue 3a/1aHuii IPOMEXYTOUYHOHM aTTeCTalMU
OK 02. MHcnoms3oBath coBpemenHsle | Tewms! 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | Pa3paboTka MEHTaJbHOH KapThl B MUHHU IPyMIax
cpencrsa TOUCKa, aHammsa | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, | BblnonHenue 1a6opaTopHLIX padoT
M WHTEpUpeTandd  uHpOpMamMu, W | go 9.1-9.3 TIpencraBneHue pe3ynbTaToB NPAKTUIECKUX PabOT
HH(POPMALMOHHBIE TEXHOJIOTHU A1 | g 4T1o /e, 9.5M-ofc, 10.1, 10.2, TIpencraBneHue YCTHBIX COOOLICHUI C Mpe3eHTauen
BBINIOJIHEHUST  3371a4  MPO(HECCHOHATBHON 10.3T-0/c. 11.1.1TT-o/
JIEeATENHLHOCTH -o1-oic, 11.1.111-0/C

OK 04. DddexrrBHO B3auMozEiicTBOBATH
1 paboTaTh B KOJUICKTHBE ¥ KOMAH/IE

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3,
5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2,
9.1-9.3, 9.41T-o0/c, 9.5I1-o/c, 10.1,
10.2, 10.311-0/c,11.1.11T-0/c

OO6cyx/1eHre 0 BOIpOcaM JIEKIUU
IIpencraBnenne pe3yabTaTOB MPAKTHISCKUX PabOT
3amuTa HHANBUAYAIbHEIX IPOSKTOB (KEHCHI)
WHpuBuyansHas caMocTosTeNnbHas padoTa

OK 07. CopgeiicTBOBaTh  COXPAHEHHUIO
OKpYy>Karomien cpenpl,
pecypcocOepeKeHHI0, TPUMEHSITh 3HAHUS
00 U3MEHCHHH KIMMAaTa, [PHHLHUIBI
OEepENITMBOTO MPOU3BOACTBA, d(PHEKTUBHO
JieficTBOBATH

B UPE3BBIYANHBIX CUTYAIHIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
43, 5.1-54, 6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4Il-o/c, 9.5II-o/c,

10.1, 10.2, 10.311-0/c, 11.1.111-0/c

O06cyxeHre o BOIpOcaMm JIEKIUU

3anoyHeHNne CPaBHUTENBHBIX TaOIUIY
TectupoBanue

YcrHblit onpoc

IIpencrasienne pe3yabTaToOB MPaKTHISCKUX PabOT
3amuTa HHINBUAYAIBHBIX IPOEKTOB (KEHCHI)
Brinonnenue 3a1aHuii IpOMEXYTOUHOM aTTeCTalMU

IIK 1.3. OcymuiecTBisTh

MIOATOTOBKY MaTepHAJIOB JUIs (GOPMHUPOBAHHUS
u

BeJICHNUs 0a3bl JAHHBIX PACUCTHBIX
(TUIaTeXHBIX) JOKYMEHTOB.

9.1-9.3, 9.4I1-o/c, 9.5IT-o/c, 10.1,
10.2, 10.311-0/c,11.1.111-0/c

3anonHeHue CPaBHUTENbHBIX TAONIHULL

VuauBuayansHas camocTosiTensHas padbora TectupoBanne
YcrHblii onpoc

[pexncTaBieHue pe3ynbTaToB NPAKTUUECKUX PAdOT
3amyta HHANBHAYAIBHBIX IIPOEKTOB (Keiichl)
BeinonHeHue 3ajaHui IPOMEKYTOUHOH aTTeCTalluu
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