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1. O0mas xapakTepucTUKa pado4yeil MporpaMmMbl
o0mmeoodpaszoBaresbHOM JucuumInabl «bBUOJIOT'US»
1.1. MecTro AMCHUIUIMHBI B CTPYKType 00pa30BaTeibHOW IPOrpamMMbl
CIO:

O6mieoOpazoBaTenpHas aucuuiuiiHa «buonorus» sBiIgeTcss o00s3aTeNbHON
4acThlo  001e00pa30BaTENIBHOTO I[MKJIA OOpa3oBaTeNbHOM MPOrpaMMbI B
cootBerctBu ¢ PI'OC CIIO 35.01.27 Macrtep CelbCKOX039iCTBEHHOTO
IIPOM3BOICTBA.

Tpynoemkocts aucuuiuinHbl «buonorus» 0a30BbIi  ypOBEHb BapHaHT 2

cocraBisier 144 yaca, u3 koTopbix 21 wyac BKIIOYaeT MpodhecCHuOHANTbHO-
OpPUEHTHUPOBAHHOE COJIEp)KaHKE, YCUIIMBAIOIIEe MPOPUIBHYIO COCTABIISIONIYIO TIO
KOHKpeTHON mpodeccun win crnernuanbHoctd B 3aBucumoctd o ®I'OC CIIO
npodeccun/CrenuanibHOCTH.

[IpodeccroHAIBHO-OPUEHTUPOBAHHOE COJIEPKAHUE BBIOMPAETCS MO OOBEKTY
n3yuenus ‘JKupotnsie”, “Pactenus’ n “Uenosek™.

O0bexkT  wm3yuenuss  “PacreHusi”  ompegesJeH A CJeayIOLIeH
npogeccuu/cnenuanbuocTu:  35.01.27 Mactep  CeIbCKOXO034MCTBEHHOIO
MIPOU3BO/ICTBA.

[leppon  oOyueHus W  pacmpelneieHue IO  CeMecTpaM  OIpeAeIiseT
oOpazoBaTebHas OpraHu3alus ¢ y4eToOM HEeOOXOJMMOCTHU MPOXOXKICHUS pazjiena
6 B BECEHHMI NEpHOJ, YTO CBS3aHO C TIOCTAHOBKOW OHOJIOTMYECKOTrO
DKCIEPUMEHTa, a TaKXke C Y4YEeTOM JIOTMKA (HOPMUPOBAHUS TMPEIMETHBIX
pe3yabTaToB, OOmMUX UM MPOGECCHOHAIBHBIX KOMIIETCHIIMH, MEXKMIPEIMETHBIX
CBsI3€i v JIPYTUMU JTUCIUTIIIMHAMUA 001e006pa3oBaTeILHOTO u
obmenpodeccuoHaIbHOTO IUKIOB yueOHoro miana OIIOIN.

1.2. Illeqiu ¥ muIaHMpyeMble Pe3yJabTAaThl 0CBOCHHUS JUCHHUILINHbI:

1.2.1. Heaun gucuunJanHbI
Hean: popMupoBanue y o0y4yarOmMXCsi CUCTEMbI 3HAHUW O Pa3IMYHBIX YPOBHSIX
JKU3HU CO 3HAHHEM COBPEMEHHBIX MPEACTaBICHUN O KUBOW MPUPOJIE, HABBIKOB 11O
MPOBEJICHUIO OMOJOTHUYECKUX MCCIIEIOBAaHUN C COOIOJICHUEM JTUUYECKUX HOPM,
apryMEHTUPOBAHHOW JIMYHOCTHOM TIO3UIIUA TI0O OEPEeKHOMY OTHOIICHHIO K
OKpYKaroUIen cpelie.
3agaun:

* motydeHue (PyHIaMEHTaIbHBIX 3HaHMU O Omosormueckmx cucreMax (Kierka,
Opranusm, [lonymnsuus, Bua, Dxocucrema); UCTOPUM Pa3BUTHUS COBPEMEHHBIX
MPECTABICHUN O XUBOU MPUPOJE, BBIJAIOIIUXCA OTKPBITUSIX B OHMOJIOTMYECKOM
HayKe; poJii OMOJIOTUYECKON HAyKU B (DOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-
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Hay4YHOM KapTUHBI MUPA; METOJaX HAYYHOTO TTO3HAHHS;
* OBJIAJICHUE YMEHHSIMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOM JESITENbHOCTU JIIOACH, pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHIA;, OMPEEIATh KUBBIE OOBEKTHI B MPUPOJIC; MPOBOIAUTH
HaOJTFOICHUS 32 SKOCHCTEMAaMH C IIEJTbI0 MX OMUCAHUS U BBISBICHUS €CTECTBCHHBIX
W aHTPONOTCHHBIX W3MCHEHHWH; HAXOAWTh W aHAIM3UPOBATh WH(OpPMAIUIO O
’KHBBIX 00BEKTAX;
* pa3BUTHE I[I03HABATEIIBHBIX HWHTEPECOB, WHTEIUIEKTYAJIIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM O0ydarommxcs B IMPOILECCe M3YYECHHs] OMOJIOTMYECKHUX SIBICHHIA;
BBIJIAIONIUXCST  JIOCTM)KEHU  OWOJOTMHU, BOIIEAIIMX B  OOIIEUYEIOBEUYECKYIO
KYJBTYPY; CI0XKHBIX U MPOTUBOPEUMBBIX MYTEH Pa3BUTHUSI COBPEMEHHBIX HAYYHBIX
B3IJISIIOB, WJCH, TEOpUd, KOHIEMINM, TUnoTe3 (0 CYIIHOCTH U MPOUCXOKICHUU
YKU3HH, YEJIOBEKa) B X0OJ€ pabOThI C pa3IMYHBIMU UCTOYHUKAMU UH(OpMAIIIH;
* BOCIUTAaHHE YOEKJIEHHOCTH B HEOOXOJMMOCTH IO3HAHUS >KUBOW MPUPOIBI,
HEO0OXOMMOCTH PAIMOHATIBFHOTO MPUPOJIOTIOIB30BaHMS, OEPEKHOTO OTHOIIEHUS K
OPUPOAHBIM pecypcaM M OKpYKaloIlel cpelie, COOCTBEHHOMY 3/I0POBBIO;
YBaXEHUSI K MHEHHIO ONIMOHEHTA MPH 00CYKJIEHUH OMOJIOTUYECKHUX MPOOIIeM;
* HCIOJIb30BaHUWE TNPHUOOPETEHHBIX OHOJIOTMYECKUX 3HAHWMM W YMEHHH B
MOBCEIHEBHON JKMU3HM [IJI1 OIEHKM TOCJEICTBUN CBOeH JesTeNbHOCTH (U
JIEATEIIBHOCTH JAPYTUX JIFOJEH) M0 OTHOIICHUIO K OKPYXKAIOIIEeH cpenie, 370pOBbIO
JPYTUX JIOJIEH U COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAHHE U COOJIIOJCHUE MeEp
npoduiiakTUKA  3a00JIeBaHUM, OKa3aHWE TIEPBOM TMOMOINM TIPU  TpPaBMax,
COOJTIO/IEHUE TIPABUIT TTOBEJICHUS B IPUPO/IE.






1.2.2. Illnanupyemblie pe3yabTaThl 0CBOEHHSI 00111€00pa30BaTeIbHON AUCHMILVIMHBI B cooTBeTcTBUU ¢ PT'OC CIIO n

Ha ocHoBe PT'OC COO
Oco6oe 3HaueHue aucIuIuIMHa uMeeT npu popmupoBanuu U pazsutuu OK u [1K

Kox n Ilnanupyembie pe3yibTaTbl OCBOCHUS TUCHHILIHHBI

HaMMEHOBaHUe

¢opmupyempIx Oo0mmue JucuunjMHapHble

KOMIIeTeHIH
OK 01. BeiOupars | B yacTu Tpy10BOro BOCIIMTAHUSI: - chopMupoBaTh 3HaHHUA O MECTE M POJM OUOJOTUHU B
CIOCOObI pelieHus | - TOTOBHOCTb K TpPYAY, OCO3HAHHME ILIEHHOCTHM MAacTEepCTBa, | CHCTEME  €CTECTBEHHBIX HAayK, B  (OPMUPOBaHUU
3a71a4 Tpyznoooue; COBPEMEHHON €CTECTBEHHOHAYYHOW KAPTHUHBI MHpa, B
npodeccuoHaIbHON - TOTOBHOCTb K AKTUBHOM JE€ATEIbHOCTH TEXHOJOIMYECKON W | IO3HAHMM 3aKOHOB IPUPOJBI U PEIIEHUU >KUZHEHHO
JeSTENIbHOCTH COLMAIBHOW HANpaBIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, | BAKHBIX COLIMAJIBHO-3TUYECKUX, 9KOHOMUYECKUX,
MIPUMEHUTEIBHO K | INIAaHUPOBaTh M CAaMOCTOSATENbHO  BBIMOJHATH  TaKyIO | 9KOJOTHYECKHX MpoOJeM YeJIOBEeYecTBa, a TaKkKe B
pa3IuYHbIM JIeATEIbHOCTb; pelieHnun BOIIPOCOB paMOHAIIBHOTO
KOHTEKCTaM - HHTEpEC K pa3IuuHbiM cdepaM MpodeccrnoHalbHOM | IPUPOIONOIL30BaHUSA; B (POPMUPOBAHUU LEHHOCTHOTO

JIeITEIIbHOCTH,
OBnajieHWe YHUBEPCAIBHBIMH YYeOHBIMH ITO3HABATEIIBHBIMU
NEUCTBUSIMU:

a) 0a3oBble JIOTHYECKHE AeHCTBHS:

- CaMOCTOSITENIbHO  (POPMYJIMpPOBaTH H  aKTyaJIM3HPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABIMBAaTh CYIIECTBEHHBIN MPHU3HAK WIIM OCHOBAHHS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;

- ONpeneNnaTh LEeIH JeATENbHOCTH, 3aJaBaTh MapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

- BBUIBIATH  3aKOHOMEPHOCTH W TNPOTUBOPEYHUS B
paccMaTpUBAEMBIX SBIICHUSX;

- BHOCHTb KOPPEKTHUBHI B

JeITeIbHOCTh, OIICHUBATH

COOTBETCTBHEC PE3YIJIBTATOB OCIIIM, OLICHUBATh PUCKH

OTHOILIEHHS] K MPUPOJE, OOIIECTBY, YEIOBEKY; O BKIAJe
POCCHUHCKMX M 3apyO€KHBIX YUY€HBIX - OHOJIOTOB B
pazButue OuonoruM; (QyHKUMOHAIBHOM TI'paMOTHOCTU
YesioBeKa JJIsl PEeLeHUs )KM3HEHHBIX Mpo0eMm,

- YMETh BIAJETh CHUCTEMOW OUOJIOTUYECKUX 3HAHUH,
KOTOpasi BKJIFOUYAET:

OCHOBOIIOJIATalOIIMe  OMOJOrMYecKHe  TEPMHUHBI U
NOHATUS ()KU3Hb, KJIETKA, TKaHb, OPraH, OpraHu3M, BUI,
Oouoneno3,  Ouocdepa;
KJIETOYHBII ~ MMMYHHUTET,

TOTTYJISIIIHS,
MeTa0O0Iu3M,

IKOCHCTEMA,
roMeocTas,
OmocuHTe3  Oenka,

OWOMOIMMEDPHI,  JUCKPETHOCTH,

caMoperyanus, CaMOBOCITPOM3BCICHUC,
HACJICACTBEHHOCTb, M3MCHUYMNBOCTh, SHCPro3aBUCUMOCTD,

POCT U pa3BUTHE);




MMOCJICCTBUI NCATCILHOCTH;

- Pa3BUBATh KpCaTHuBHOC MBIIIJICHHUEC npu pelIICHUN

YKU3HEHHBIX TIPOOJIeM

0) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:
- BIAJACTh HAaBBIKAMH  y4eOHO-HCCIICJIOBATEILCKOH W
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelICHUs MPoOJIeM;

- BBISIBJISITh MPUYUHHO-CJICICTBEHHBIC CBSI3H U
aKTyaJIM3MpOBaTh 33Jia4y, BBIIBHIaTh T'MIIOTE3y €€ PEIICHUS,
HAXOJHUTh CBOMX

aprymMeHTsl Ui

YTBEPKJICHHM, 3a1aBaTh IapAMETPbI U KPUTEPUH PELICHUS;

J0Ka3aTcJIbCTBa

-  AQHAJIM3UPOBATH IIOJIYYCHHBIC B XOJ€ PCIICHHUA 3ada4du
PE3YyJIbTaTbl, KPUTUUYCCKH OLCHUBATHL HX OOCTOBCPHOCTD,
MMPOTrHO3UPOBATE U3BMCHCHHUC B HOBBIX YCIIOBUAX;

- YMETh INICPCHOCUTH INIO3HABATCIIbHYIO U

MMPAKTUYCCKYHO obnactu KU3HCACATCIIbHOCTH,

3HaHHUA B

- yYMETh HWHTETPUPOBATh 3HAHHS M3 PaA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC HJIEH, TNpeiaraTh OpPUTHHAIBHBIC
MOJIXOJTBI U PEIICHHUS;

- CHOCOOHOCTh HWX WCIIOJb30BAaHUS B IO3HABATEILHON H

COLIMAIBHON MTPAKTHUKE

Ouosiornyeckue Teopuu: kierounas teopus 1. IlIBanna,
M IIneiinena, P. BupxoBa; KJIOHaIbHO-CEIEKTUBHOIO
ummynurera I1. Opaux, .M. MeunukoBa, XpoMOCOMHas
Teopuss  HaciuexncrseHHocth  T.  Moprana, 3akoH
3aponpieBoro cxoacrsa K. bapa, sBontonuonHas teopus
Y. JlapBruHa, CUHTETHYECKAs: TEOPHs DBOJIIOLUH, TEOPUS
anTporiorere3a Y. Jlapsuna; Teopusi 6moreornieHo3a B.H.
CykauéBa; yuennss H.M. BaBwioBa - o IleHTpax
MHOroo0pazusi "
pacrenuii, A.H. CeBepuoBa - 0 NmyTSX U HalpaBICHUIX
sposronnu, B.W. BepHajnckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJICHHUS,

MMPOUCXOKACHUA KYJIbTYPHBIX

pacueryieHus] MPU3HAKOB, HE3aBUCUMOI'O HACJIEIOBAHUS
npuzHakoB ['. MeHnens, CHENJIeHHOro HacleI0BaHUs
MIPU3HAKOB M HApYILIEHUs CleruieHus reHoB T. Moprana;

pAlloB B HACJIEACTBEHHOMN
H.N. Basunogsa, T€HETHUYECKOIO
paBHoBecus k. Xapau u B. BaitnGepra; 3apoapIieBoro
3aKoHa O.

TOMOJIOTHYECKUX
U3MEHUYUBOCTH
cxonctBa K. bopa, Ouorenermueckoro
I'exkens, @. Mromepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);
npaBuUIIa AKOJIOTUYECKOM
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH);

runote3bl (koanepBatHoit AWM. OmapuHa, NMEpPBHYHOTO

mukpocpep C. Pokca,

(munumyma 1O. JIuGwuxa,

oymbona Jx. XonneliHa,
puboszuma T. Yek);

- chopMHpOBaTH YMEHHsI PACKPBIBATH COJIEPIKAHHE
OCHOBOTIOJIATAIOIINX OMOJOTUYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOH, XPOMOCOMHOM, MYTallMOHHO,
JBOJIIOIMOHHOM, IPOUCXOXKICHUS KXU3HU U YEJIOBEKa;

BIaJicHHE CHCTEMOM 3HaHHUU 00 OCHOBHBIX METOdAaXx




HAYYHOTO TO3HAHUS, MCIOIB3YEMBIX B OHOJIOTMYECKHX
UCCIIC/IOBAHUSX  JKUBBIX OOBEKTOB M  HKOCHUCTEM
(omucanme, wW3MEpeHUE, TPOBEACHHE HAOIIOICHUN);
crnoco0amMy  BBISIBICHHS M OIEHKH aHTPOIOTCHHBIX
WU3MEHEHUH B IPUPOJIE;

- chopMupoBaTh YMEHHUS pacKkpbIBaTh
OCHOBOIIOJIAralolIMe  OHOJOTHYECKHEe  3aKOHBl U
3akoHomepHoctd (I. Mennens, T. Moprana, H.U.
Basunosa, 3. I'exkens, @. Mromiepa, K. bapa), rpanuiist
WX IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

- YMETh BBIJICIIATH CYIIECTBEHHBIC TPU3HAKU:

CTPOCHHUSI BHPYCOB, KJIETOK IPOKAPHOT U DIYKApPHUOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB,
OMOTreoIIeHO30B, IKOCUCTEM B OHochephI;

CTPOCHHS OpraHoOB W CHUCTEM OpPraHoB pPAacTEHUH,
JKUBOTHBIX, 4YEJIOBEKA; IMPOILIECCOB >KU3HEIEATEIBHOCTH,
MPOTEKAIOIIUX B OPraHU3Max pacTEHHH, XUBOTHBIX U
YeNI0BeKa;

OMOJIOTUYECKUX MPOIIECCOB: obmeHa BEIIIECTB
(meTtabonu3m), WHPOpPMALIUM U TPEBPAILIECHUS SHEPTHH,
Opo’KeHHUs, aBTOTPOPHOrO U TeTepOTPOPHOro THUIIOB
NUTaHusA, GOTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Mei03a,
raMeToreHesa, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOIO
pa3BUTHA, PA3MHOXKEHUS, WHIUBUIYaTbHOTO pPa3BUTHUS
opranu3Ma (OHTOT€He3a), B3aUMOJCWUCTBUS TEHOB,
reTepo3uca;  JCHUCTBUH  HCKYCCTBEHHOTO  OTOOpa,
CTaOUITM3MPYIOLIETO, JBIDKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa; AJJIONAaTPUIYECKOTrO u
CUMIATPUYECKOTO BU000pa30BaHUs; BITUSTHUS
JOBUKYIIUX CHJ DBOJIONUU Ha TEeHO(OH[ MOMYISINU;
NPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpeie OOWUTaHUS,




YepeOBaHUS HAIMPABJICHUN SBOJIOIHMH, KPYroBOpOTa
BEIIIECTB U MTOTOKA SHEPTUU B IKOCHCTEMAX;

- MpUOOpPEeCTH OMBIT NMPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHWS, WCIOJIb3YeMbIX B OHOJIOTHU:
HAOJIO/ICHUSI U OIMHUCAHUS >KUBBIX CHCTEM, MPOIECCOB U
SBJICHUH; OpPraHu3aldd U TPOBEICHHS OMOJIOTHYECKOIO
DKCIIEPUMEHTA,  BBIABMIKCHHS  TUIOTE3,  BBIABIATH
3aBHCHUMOCTH MEXIYy HCCIEIyeMbIMU BEIMYHMHAMH,
OOBSCHATH TOJIYYCHHBIC PE3ybTaThl U (POPMYITUPOBATH
BBIBOJIBI C MICTIOJIH30BAaHUEM HAYYHBIX TOHSITHN, TCOPUH U
3aKOHOB;

- chopMUpOBaTH YMEHHUS BBIICIATH CYIICCTBCHHBIC
NPU3HAKA BHPYCOB, KIETOK MPOKAPUOT U DSYKAPUOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB,
OMOreoIeHO30B U SKOCUCTEM; OCOOEHHOCTU MPOIECCOB
oOMeHa BeIIeCTB U MPEBpAIICHHsS] SHEPTUU B KIETKE,
dboTtocuHTE3a, IJIACTHYECKOTO U DHEPreTHUYECKOTrO
obmMeHa, XEMOCHHTE3A, MHUTO3a, Melio3a,
OTLIOIOTBOPEHUS, pa3BHUTHSA " pPa3MHOKEHUS,
WHIUBUIYAIbHOTO pa3BUTUA OpraHu3Ma (OHTOTEeHE3a),
OOppOBI 32 CYIIECTBOBAHHUE, ECTECTBEHHOTrOo OTOOpa,
BUJI000pa30BaHUs, MPHUCIOCOOJICHHOCTH OPTaHU3MOB K
cpene OOWTaHMS, BIMSHUS KOMIIOHEHTOB JKOCHUCTEM,
AHTPOTIOTEHHBIX ~HM3MEHEHH B HOKOCHCTEMax CBOEH
MECTHOCTH, KpPYroBOpOTa BEIIECTB U MpeBpalleHue
sHeprum B Ouocdepe;

- chopMUPOBATh YMEHHUS TNPUMEHATH ITOJYICHHBIC
3HaHUS Uil OOBSACHEHHs] OMOJOTUYECKHX IPOIECCOB H
SIBIICHUH, I TPHHATHS TPAKTHICCKUX pEIICHUH B
MOBCEIHEBHONH  JKU3HM €  IeNpl0  o0ecreueHus
0€30MacHOCTH  CBOETO  3J0POBbsI W 370POBbBS




OKPYXAIOLIUX JI0JIeH, coOmMoaeHuss 310poBOro obpasa
JKA3HU, HOPM TI'PaMOTHOTO IIOBEJIEHUsS B OKpYXKarolen
OPUPOJHON  cpele;  NOHMMaHHE  HEOOXOIMMOCTHU
UCTIOJIb30BAaHUS JIOCTHKECHUH COBPEMEHHON OHMOJIOTHUH U

OHMOTEXHOJIOTHM JJIA paiuoHaJIbHOI'O
IIPUPOAOITI0JIIB30BaHMA, YMCHUC HCIIOJIB30BATh
COOTBETCTBYIOIIHE ApPTrYMCHTHI, 6I/IOJ'IOFI/ILIGCKYIO

TEPMHHOJIOTHIO M CHMBOJHKY JUIS JIOKa3aTeIbCTBa
POJCTBA OPraHM3MOB PAa3HBIX CHCTEMATHYCCKHUX TPYIIIT;
B3aMMOCBA3U OpPraHU3MOB U CPCAbI 06I/ITaHI/I$I; CANHCTBA
YeJIOBEUYECKUX pac; HEOOXOJUMOCTH 3JI0pOBOTO 0OOpa3a
JKU3HHU, COXPaHCHHsI Pa3HOOOpas3Hsi BUIOB M JKOCHCTEM,
KaKk  YCIOBHS  COCYHICCTBOBAaHHMs  MPHPOIABI U
YeJI0BCUECTBA,;

- chopMHpPOBaTh YMEHHS pPeliaTh ONOJOrHYECKUE 3a/1auH,
COCTaBJISITh T€HOTHITUMYECKUE CXEMbI CKPEIIMBAHHS IS
Pa3HbBIX THIIOB HACJICJOBAHUS MPU3HAKOB y OPraHHU3MOB,
COCTaBJIATh CXEMBI MEPEHOCA BEIICCTB M DHEPIHU B
3KOCUCTEMAX (HGHI/I IIUTaHuA, ITUIICBIC CeTI/I), BBISIBJISATH
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HCCICAYCMbBIMU
OMOJIOTUYECKUMHU 00BEKTaMH, TIPOIIECCAMU U SIBICHUSMH;
JIeNIaTh BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TOJTYYEHHBIX

pE3yJIBTaTOB;
- chopMHpOBaTH YMEHHMS KPUTHYECKH OLEHHUBATH
UH(pOPMaLINIO OMOJIOTUYECKOTO COJepKaHus,

BKJTFOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3 PA3TUIHBIX
HMCTOYHHKOB (CpelICTBa MacCOBOW MH(OpPMAIIUH, HAYIHO-
MOMYJISIPHBIE MaTE€PUAITBI); HHTEPIPETUPOBATH ITHUECKHUE
aCMEKTHl COBPEMEHHBIX WCCJIEAOBaHUN B OHOJIOTHH,
MeAWIINHE, OMOTEXHOIOTHH, pacCCMAaTPUBaTh TNo0aIbHbIE
AKOJIOTUYECKHE poOIIeMbI COBPEMEHHOCTH,




dbopMUPOBAaTh TO OTHOIICHHIO K HHUM COOCTBEHHYIO

MMo3unur, YMCHHUC OLCHHUBATL OTUUYCCKHUC  ACIICKThLI

COBPEMEHHBIX HCCIIECIOBAaHUI B 00JaCTH OMOTEXHOJOTUU

u TCHETHUYECKUX TEXHOJIOTHI (k1OHUpOBaHUE,
HCKYCCTBEHHOE OIJIOJIOTBOPEHHE, HaIpaBJICHHOE
U3MEHCHHEe TIeHOMa W CO3J]aHHe  TPAHCTCHHBIX
OpraHU3MOB);

- chopMHpOBaTh yMEHHUS CO3JaBaTb COOCTBEHHBIC
MUCbMEHHBIE H  YCTHBIC COOOIICHWS Ha OCHOBE
OMOJIOTUYECKOU uH(pOpMaIUU u3 HECKOJIBKUX
HUCTOYHUKOB, TPAMOTHO WCIIOIB30BaTh IOHSATUHHBIN
arnmapat OHOJIOTHH,

- yMeThb BBIIBUTaTh THUIOTE3bl, MPOBEPATh  UX

AKCIIEPUMEHTAJIbHBIMUA CpPEACTBaMH, (opMynHpys Leb
MCCJICIOBAHMsI, AaHATTU3UPOBATH MOTYYEHHBIE PE3yJIbTaThl
U JIeJIaTh BBIBOJEI;

- MpPUHUMATh YydYacTUe B HAYYHO-HCCIIEIOBATEIbCKON
pabore
MPOBOIUMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB U
MyONUYHO TIPEACTABNISATH TOJYyYEHHBIE PE3yibTaThl Ha
YYCHHUYECKUX KOH(PEPEHIUAX Pa3HOTO YPOBHS;

Io 6I/IOJ'IOFI/II/I, OKOJIOTHH u MEOUIINHE,

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpeICTBA MOUCKA,
aHaJIM3a U
WHTEPIIPETAIAN
uH(pOopMaluu U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHMSI 32/1a4
npodhecCuoHaNBHOM

B obnactu HEHHOCTH HAYYHOT'O ITO3HAHUA:
- C(l)OpMPIpOBaHHOCTI) MHPOBO33pCHUA, COOTBCTCTBYIOLICTO
COBPCMECHHOMY YPOBHIO Ppa3BUTHA HAYKH U O6H.I€CTB€HHOI\/‘I

KYJIBTYP,
MecTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha JAHuajiore

CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO
MIOJIMKYJIETYPHOM MHMPE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM M YMTATEIBCKOW KYIBTYPBI
KAaK CpEICTBAa B3aUMOJEUCTBHUSA MEXKIY JIOJBMHU U IO3HAHUSA
MUpa;

- OCO3HaHHEC ILICHHOCTH Haquoﬁ JACATCIIbHOCTH, T'OTOBHOCTD

- cpopMHpOBaThH
UHpOPMALINIO
BKJIIOYAIOIYI0 TICEBIOHAYYHBIC 3HAHUS W3 PA3INYHBIX

YMEHHUSI KPUTHUYECKH
OHOJIOrMYECKOTO

OILICHUBATh
COJIepKaHus,

HMCTOYHHUKOB (CpelICTBa MacCOBOW MH(OpPMAILIUM, HAYIHO-
MOMYJISIPHBIE MaTEePHUAIbl); HHTEPIPETUPOBATH ITHUESCKUE
aCMEKTHl COBPEMEHHBIX WCCJIEAOBaHUN B OHOJIOTHH,
MEIUIIMHE, OMOTEXHOJIOTHH;

- UHTEPHPETUPOBATH 3TUYECKHE ACHEKThl COBPEMEHHBIX
UCCJICIOBAaHU B OMONOTHH, MEAWIIMHE, OMOTEXHOJIOTUH;

paccMaTpuBaTh r100alIbHBIE AKOJOTMYECKHE HpO6HCMLI




JESTEIIbHOCTH OCYIIECTBIISATh IIPOEKTHYIO u UCCIIEIOBATEIbCKYIO | COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM
JESTEIbHOCTh MHIMBUYalIbHO U B TPYIIIIE; COOCTBEHHYIO MO3MIIMIO, YMEHHE OLEHHBATH 3TUYECKUE
OBnageHne yHUBEPCAIbHBIMU Y4YeOHBIMH I103HABATEIbHBIMH | ACTIEKThl COBPEMEHHBIX MCCIEOBaHUN B  001acTu
JENCTBUSAMU: OMOTEXHOJIOTUU U TEHETUYECKUX TEXHOJIOTUH
B) pabora ¢ ungopmanmeii: (KIOHUpOBaHUE,  HMCKYCCTBEHHOE  OIUIOJOTBOpPEHHUE,
- BJIaJIeTh HaBbIKAMU TNOJTy4yeHUsI UHPOpPMAIMK U3 UCTOYHHUKOB | HApaBJIE€HHOE  W3MEHEHHWE TIeHOMa U  CO3JlaHue
pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYHIECTBIATH IOUCK, | TPAHCTEHHBIX OPTaHU3MOB);
aHaJIM3, CHUCTEMATH3alMI0 M HHTEpHpeTanuio HHpopManuu | - chopMUpoBaTh YMEHHS CO37aBaTb COOCTBEHHBIE
Pa3IUYHBIX BUJIOB U (POPM NpEACTABICHUS; IIMCbMEHHBIE U  YCTHBIE COOOIIEHHS Ha OCHOBE
- co3JaBaTb TEKCTbl B pa3IMYHbIX (opMarax ¢ Yy4eToM | OMOIOrMYecKOi uH(popManuu u3 HECKOJIbKUX
Ha3HaueHUs WHQPOpPMAIMU W IEJIeBOM ayIuTOPHH, BBHIOMpAs | HCTOYHHUKOB, TPAaMOTHO HCIIOJIb30BaTh IOHATUHHBIN
ONTUMAIIbHYIO ()OPMY MIPECTABICHHUS U BU3yaIH3aIUN; amrmapar OMOJIOTUH
- OLIGHUBAThH JIOCTOBEPHOCTH, JETUTUMHOCTh MH(OpMAIIHH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOPMaM;
- UCIOJIb30BaTh CpencTBa MH(OPMALIMOHHBIX u
KOMMYHHKAITIOHHBIX TEXHOJOTHIl B pPEHICHHMH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M  OpPraHM3allMOHHBIX  3aa4  C
coOIr0IeHNEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30MacCHOCTH, THUTHUEHBI, pPecypcocOepexeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;
- BJIa/IETh HAaBbIKAaMH PacloO3HaBaHUS M 3alllUThl HH(POpMAIUH,
UH(POPMALIMOHHOM 6€30MaCHOCTH JTMYHOCTH
OK 04. D¢¢exTuBHO | - TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOATENBHOCTH M |- CPOPMHPOBATH YMEHHS CO34aBaTh COOCTBEHHbBIE
B3aMMOJIEMCTBOBATh U | CAMOOIPEIEIECHHUIO; NUCbMEHHBIE U  YCTHBIE COOOIIEHUS Ha OCHOBE
paboraTh B | -OBJIaJIcHUE HaBbIKaMU y4eOHO-UCCIIEeI0BAaTENIbCKOM, | OMOIOrH4YeCcKOn uH(popMaun u3 HECKOJIbKUX
KOJJIEKTHBE U | IPOEKTHOM U COIMANIbHOM e TeNIbHOCTH; HUCTOYHUKOB, TPAaMOTHO HCIOJIb30BaTh IOHATUHHBIN
KOMaH e OsBjanenne  yHHBepCAJIbHbIMH  KOMMYHMKATHBHBIMH | anmapart OUoJIOTUH;
AelcTBUSIMMU: - yMeTb BBABUTaTh THUIIOTE3bI, MPOBEPATH  HX

I') COBMECTHAs JeSITeJIbHOCTbD.
- MOHUMAaTh M HCIOJb30BATH MPEUMYILECTBA KOMAHIHOW M
WHAWBUAYAIbHON pa0oTHI;

HKCIEPUMEHTAIBHBIMU CpPEACTBaMH, (HOPMYIUPYs LENb
UCCJIEIOBaHMsI, AHAJIM3UPOBATh MOJIYYEHHbBIE PE3YJIbTaThl
U JIeaTh BBIBOJIBI;




nenau COBMECTHOM

U KOOPAUHUPOBATH

- IIPpUHHUMATh ACATCIIBHOCTH,

OpraHU30BBIBATh JNEUCTBUAA 10  €e
JOCTH>KEHUIO: COCTABIIATH IUIAH JEHCTBUM, paCIIPENEIsATh POJIH
C y4YyeToM MHEHHMH YYaCTHHKOB OOCYXAAaTh pe3yJabTaThbl
COBMECTHOH paboTBhl;

- KOOpAMHUPOBaTb U BBIIOJIHATH pPabOTy B  YCIOBHAX
pEalIbHOTO, KOMOHMHUPOBAaHHOI'O
B3aMMOJCICTBUS;

- OCYHIECCTBJIATH IO3UTUBHOC CTPATCTUYCCKOC IIOBCACHHC B

BHUPTYAJIbHOT'O u

Pa3sIUYHBIX ~ CUTYyalUsX,  MPOSBIATH  TBOPYECTBO U
BOOOpaKeHUE, OBITh MHUITUATHBHBIM

OgiajeHue YHHBEpPCAJbHBIMHU peryasiTUBHbIMH
JelCTBUSIMU:

) IPUHSITHE ce0sT M APYTUX JIHOIeii:

- NPUHUMATh MOTHBBI W apryMEHTHl JPYTHX JIOAEH MpH
aHaJIM3€e Pe3yNbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFO/IeH HA OIIMOKH;

- pa3BUBaTh CIOCOOHOCTh MOHMMATh MHUP C MO3UILUHU APYToro
YyeJioBeKa

- INPHUHUMATh YYacTHE B HAy4YHO-UCCIEAOBATEIBCKOU
pabote
NPOBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOILECTB H

o OWOJIOTMH, DKOJIOTMH W  MEIULNHE,

MyOMMYHO TPENCTABISITh MOJYYEHHBIC PE3yJIbTaThl Ha
YUEHUYECKUX KOH(EpEeHIUIX Pa3HOro YpOBHS

OK
CopelicTBOBaTH
COXpaHEHUIO
OKpYXKalollel Cpepl,
pecypcocOepexeHHIo,
NPUMEHSTh 3HaHUS 00

07.

W3MEHEHUU KJIMMarta,
TIPUHITUTIBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO
JIEHCTBOBATH B

B o0J1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- ¢(hOPMUPOBAHHOCTb 3KOJIOTUYECKON KYJIbTYpbI, TOHUMaHUE
BIIUSIHUS COLMAIIBHO-D)KOHOMMUYECKHUX IPOLECCOB HA COCTOSTHUE
OPUPOJHON M COLMANBHOM Cpebl, OCO3HaHME TJI00aIBHOIO
XapakTepa 3KOJOrMYECKUX MpoliIeM;

- IUIAHUPOBAHHUE U OCYILECTBIICHHUE JIEUCTBUI B OKPYKAOLIEH
Cpele Ha OCHOBE 3HAHUs LeJIed YCTOWYMBOIO Ppa3BUTHUSA
YEJI0BEYECTBA;

aKTHUBHOE JICNCTBHM,
OKpYXKarolleH cpere;

- YMEHHE NPOTHO3UPOBATh HEOJIATrONPHUITHBIE SKOJIOTMYECKHE

HCIIPUATHC IIPHUHOCAIIINX BpEa

MOCJICACTBUA NPCANIPUHUMACMBIX HeﬁCTBHﬁ, npeaoTBpanaTb

- BJAJETh CHUCTEMOI 3HAHWI 00 OCHOBHBIX METOHAX
HAyYHOTO TO3HAHMS, HCIOJNb3YeMbIX B OMOJIOTHYECKHUX

HCCIICIOBAHUAX  JKMBBIX OOBEKTOB M  DKOCHCTEM
(omucanue, wu3MepeHUE, NPOBEACHHE HAONIOICHUN);
crocobaMy  BBISIBIGHHS U OIEHKM aHTPOIIOTE€HHBIX

W3MEHEHUH B MPUPOJIE;

- YMETh BBIABIATH OTJIMYUTEIbHBIE TMPHU3HAKU KUBBIX
CHUCTEM, B TOM 4YHCJI€ TpHOOB, PACTCHHH, XKUBOTHBIX H
YeJI0BEKa; MPUCIOCOOIEHHOCTh BUIOB K Cpefie OOMTaHMs,
aOMOTUYECKNX M OMOTUYECKUX KOMIIOHEHTOB DKOCHCTEM,
B3aMMOCBSI3EN OpraHu3MoOB B coo0IecTBax,
AHTPONIOTEHHBIX M3MEHEHHH B JKOCUCTEMAaX CBOEHU




YpE3BbIYANHBIX
CUTYyalUAX

HX;
- pacllMpeHHe OIbITa JAESATEIbHOCTH
HaIIPaBJIEHHOCTH;

JKOJIOTHUECKOU

- OBIIQJICHWE  HAaBbIKAMH  y4eOHO-HMCCIIEOBATEIbCKOM,

HpOGKTHOﬁ u COHH&HBHOﬁ JACATCIIbHOCTH

MECTHOCTH;
- YMEThb  BBIICIATH  CYIIECTBCHHBIE  MPU3HAKU
OMOIOTUYECKHIX MIPOIIECCOB: oOMeHa BEIIICCTB
(metabonusm), uHGOPMAIIMK W TPEBPALLCHHUS SHEPTHH,
OpoXeHUsl, aBTOTPO(PHOr0 MU TETEPOTPOPHOr0 THUIIOB
NUTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHe3a, AMOpHOTreHe3a, MOCTAMOPHOHAIBLHOTO
pa3BUTHS, Pa3MHOXKEHUS, WHAWBHUIYAIBHOTO Pa3BUTHS
opranu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS  TEHOB,
rerepo3uca;  JCHCTBUI  HMCKYCCTBEHHOro  oTOopa,
CTaOMJIM3HUPYIOLIETO, JBIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO oToopa; AIJIONATPUIECKOTO u
CHUMITATPUYECKOTO BUI000pa30BaHus; BIIMSIHUS
JBYDKYIIUX CHJI DBOJIIOIUHK Ha TEHO(OHJ MOy,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWUS,
YepellOBaHMUs HAIPABICHUW DBOJIOIHMU; KPYroBOpOTa
BEIIECTB M [TOTOKA SHEPTUH B IKOCHCTEMAX

14




2. CTpyKTypa H coaepxkaHue 001eo0pa3oBaTe/IbHOM TUCHUIIIMHBI
2.1. O0beM JUCUUIJIMHBI U BUbI Y4e0HO# padoThl

Bun yueOHoi# padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl TUCHHUILINHBI 144
B T.Y.

OcHoOBHOE coep:kaHue 126
BT. U..

TEOPETHYECKOE 00yUeHNe 98
MPAKTUYECKHUE 3aHATUS 15
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 21
NMPUKJIAJTHOTO MOYJIAA)

TEOpeTUIeCcKoe 00yIeHUe 11
MIPAKTHYECKHUE 3aHITH 10
KontpoJsbHbie padoThl 4
KouncyabTanuu 12
IIpoMe:xxyToyHast arTecTanus (3K3aMeH) 6
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2.2. TemaTu4eCKHMH IJIAH U COACPKAHUE TUCHUTIIUHBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (0CHOBHOE M MPOo(decCHOHAILHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHUHH
1 2 3 4
Pa3zgea 1. Kiierka — cTpYKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA 5KUBOTO 34
Tema 1.1. OcHoBHOe coJep:kaHue 1
buogorus kak | Teopernueckoe o0y4eHue:
HayKa buonorus kak Hayka. CBsi3p OHOJOTMM C JpYIrMMH HayKaMu: Ouoxumusi, Ouodusuka, OHOHHKA,
redoreorpadus u ap. Ponb u Mecto 6uosioruu B GOpMUPOBAHUU COBPEMEHHOW Hay4HOH KapTHUHBI MUpA. OK 02
3HavyeHue Ouosnoruyeckux 3HaHui. Mcropus Ouosnoruu. 3HaueHHE LMUTOJOTHM AJIS Pa3BUTHUsS OUOJIOTHH U
MO3HAHUS MPUPOJIBL. METOIbI IUTOIOTHH: MUKPOCKOIIHSA, XpoMaTorpadus, 3JeKTpoPopes, METO MEUSHBIX
aToMoB, nuddepeHnnanpHoe NeHTPUPYrHpOBaHNE, KYIbTYPa KIETOK
Tema 1.2. O0mas | OcCHOBHOe coJepKaHue 2
XapaKTEePUCTHKA Teopernueckoe o0yueHnune:
KHIHH PaznooOpasue Owmocucrem. Opranu3anus OHOJOTHYECKHX CHUCTEM. YPOBHU OpPraHM3alUU OHMOCHCTEM:
MOJIEKYJISIPHO-T€HETUUYECKUH,  OpPraHOWIHO-KJIETOYHBIH,  OpPraHU3MEHHBIH,  MOMYJSIMOHHO-BUAOBOM, OK 02
HKOCHUCTEMHBIN (OmoreoneHoTuueckuit), ouocdepusiit. Hayku, msydaroniye Ouosnorndeckue OObEKThl Ha
pasHBIX YpPOBHSX OpraHu3anuu >Ku3HU. OOIas XapaKTepUCTUKa >KHU3HHM, CBOWCTBA JKUBBIX CHCTEM.
I[Tporneccel, npoucxosaimue B OHocucTeMax
Tema 1.3. OcHoBHOe coaep:xaHue 6
buosoruyeckn Teopernueckoe o0yueHnune:
BaKHBIC Xumuyeckuil coctaB KieTku. Heopranmueckue BemecTBa KIE€TKH, UX OMOJIOTUYECKasi pOJib.
XHMHYECKHE Opranuueckue BeliecTBa KieTku. buonoruueckue nomumepsl. benku. Ctpykrypa u QyHKUMH O€IKOBOM OK 01
COCIMHEHUHA MoJieKynbl. DepMeHTHI, MPUHIUT UX AeHcTBUs. YTIeBoabl. bruonorndyeckue QyHKINU yTiaeBOIOB. OK 02
Jlumuasl. OOmuit mnaH crpoeHus. [ 'umapodunbHO-TUAPOPOOHBIE cBoiicTBa. Kiaccudukarus IUmuaos. OK 04
buonornueckue pynkunu munuaoB. AT®. Ctpoerne monekyiasl AT®. buonornyeckue pynkunn ATD
TpakTHYecKue 3aHsITHS: 1
[Ipaktrueckas padota Ne 1 Ponp OenkoB, yrieBoJOB W KHPOB B OpraHM3ME deloBeKa. BuUTaMuHBI U 1




OMOJIOTUYCCKH aKTHBHBIC ;[0621131(1/1, HX 3HAYCHHUC B JKU3HU OpraHrU3Ma YCJIOBCKA. I'umo- u aBUTaMHUHO3BI UX
IIOCJIICACTBUAI. Hpe,Z[CTaBJ'ICHI/IC YCTHBIX COO6H.[CHPII>1 C Hpe:’:eHTaHHeﬁ, IIOATOTOBJICHHBIX II0 IIEPCUHIO
HCTOYHHKOB, pCKOMCHIOBAHHBIX IIPCIIOJaBaATCIIEM

Tema 1.4.
CrpykrypHo-
(pyHKIMOHAIBLHAS
opraHu3anms
KJIETOK

OcHoBHOe cogepkaHue

TeopeaneCRoe oﬁyqe}me:

Knerounas teopust (T. IIBamn, M. Ilneiinen, P. BupxoB). OCHOBHBIE TOJOKEHHS COBPEMEHHOMN

KJIETOYHOM TeopuHu. THIBI KIETOK: JyKapuOTHYecKas U IpokapuoTudeckas. CpaBHUTENbHAS
XapaKTepUCTHKA KJIETOK 3YKapuoT (pacTUTENIbHOM, KUBOTHOM, rpulHOI). CTpoeHHe NMpOKapuOTHYECKOM
KJIeTkH. OCOOEHHOCTH CTPOCHMsI reTepoTpoHON U aBTOTPOGHON MPOKAPUOTHUYECKUX KieTOK. CTpoeHue
IUTa3MaTHIeCKO MeMOpaHbl. TpaHCIOPT BEIIECTB yepe3 IUIa3MaTHYECKyI0 MeMOpaHy: IMAcCHBHBIH M
AKTUBHBIA. OHIOLUMTO3: MUHOLUMTO3, (arouuto3. OIk30o1uTo3. OOO0JOUKA WM KIETOYHAs CTEHKA.

CrpykTypa 1 QyHKIMH KJIETOYHOW CTEHKH PacTEeHH, TpHO0OB

[Turorunasma. Lluro3zomns. Llutockener. OqHOMeMOpaHHbIe OPraHOU/AbI KJIIETKHU: 3H/I0IUIa3MaTHYeCKas CeTh
(OIIC), anmapart I'onbpku, TM30COMBI, IEPOKCUCOMBI, BAaKYOJIH PAaCTUTENBHBIX KiIeTOK. CTpoeHue u
(GyHKLIMU 0JHOMEMOPAaHHBIX OpraHouAoB KieTku. Kitetounslit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOW/AbI KIJIETKH: MHUTOXOHJIPUH, IUIACTUABL: XJOPOIUIACTBI, XPOMOIUIACTHI,
JIEUKOIUIACThI, X CTPOEHHE U (GYHKLUU. S epHbIi annapaT KJIeTKH, CTPOSHHUE U (PYHKIUH.
HemeMOpaHHbIe opraHON bl KJIIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIHN 1IeHTp. OpraHounibl
JBUKEHUS: PECHUYKH U KTI'yTUKU. CTpoeHue U QyHKINHU HeMEeMOpPaHHBIX OPTaHOUI0B KIETKH

OK 01
OK 02
OK 04

Tema 1.5.
CrpykrypHo-
(YyHKIHMOHAJILHEIE
(paxTopsl
HACJIeACTBEHHOCTH

OcHoBHOE CoaEpKaHue

Teopernueckoe o0yueHnune:

w

Crpoenne XxpoMocoM. XPOMOCOMHBII HaOOp KIJIETOK, TOMOJIOTUYHbIE M HETOMOJIOTUYHBIE XPOMOCOMBI,
ramouHbil u numonaHeld Habop. HyknennoBele kucnotsl. JJTHK m PHK. Crtpoenune HyKIE€HMHOBBIX
kucnot. Hykneotunpl. Kommnemenrapusie azotuctsie ocHoBaHus. [IpaBuno Yapradda. Crpykrypa JHK —
nBoitHas cniupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkuuu JHK. JTHK-s3kcneptuza. Buast PHK.
®ynkiuu PHK B knetke

IIpakTHyeckue 3aHATHA:

HpaKTI/I‘-ICCKaSI pa60Ta Ne 2 Pemrenue 3aa4 Ha OMpPCACIICHUC ITOCIICAOBATCIbHOCTH HYKIICOTUI0B

OK 01
OK 02

Tema 1.6.
IIpoueccnl

OcHoBHOeE coaepKkaHue

Teopernyeckoe o0yueHue:

Wl O~

OK 01
OK 02




MATPUYHOI'O Marpuunsnii cunre3 JJHK — perumkanusa. [Ipuanuns! permkannu JJTHK. Mexanusm perunkanuu JTHK. 3
CHHTE3a Penapanus JIHK (noperuiekatuBHasi, mocTperuiekaTuBHas). Peaknuum MarpuuHoro cuHtesa. [IpuHumn
KOMIUIEMEHTApHOCTH B peakuusax marpudHoro cunres3a. [JHK u rensl. ['enetnyecknii Koa, €ro CBOMCTBA.
Tpanckpumnuus — marpuunblii cunte3 PHK. Tpancmsimms m e€ stambl. YcnoBust OuMocuHTe3a Oenka.
Crpoenue T-PHK u konupoBanne aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3€e Oenka
IIpakTHYeckue 3aHATHSA: 2
[Tpaktuyeckas pabota Ne 3 Pemenue 3amau Ha OIpelesIeHUE IOCIEJOBATEIBHOCTH AMHUHOKHCIOT B 2
MOJIeKYJie OerKa.
[Ipaktuueckas pabora Ne 4 Pemenue 3agad Ha OINpEACIICHHE IOCIEI0BATEILHOCTH AMHHOKHCIOT B
MOJIEKYJIe OeiKa B CiIy4yae U3MEHEHUs MOCIeIoBaTeIbHOCTH HyKieoTuaoB JJHK
Tema 1.7. OcHOBHOe coiep:KaHue 3
HexkJerounsbie Teopernueckoe o0yueHue: 2
(¢opmbI KH3HU Bupycsl — HekieTrouHble (GOpMBbI KM3HM M OOJUratHele napasutbl. CTpoeHHE IMPOCTBIX M CIIOXKHBIX 2
BUPYCOB, peTpoBupycoB, OakrepuodaroB. XKuznenuwsii wnuka JHK-comepxamux BupycoB, PHK-
cojiepxaniux BUpycoB, 6akrepuodaros. BUY, remarur uenosexa. OK 02
bakrepuu. OOuias xapakrepuctuka. [lonstue mramMm. Bupycel u 6akTtepun: cXoICTBa U pa3aIndus OK 04
IIpakTHYeckue 3aHATHA: 1
[Tpaktuyeckas pabora Ne 5 BupycHble u OakrepuanbHble 3a0oneBaHusd. OOIIME NPUHIMUIIBI 1
UCIIO0JIb30BaHUS JIEKapCTBEHHBIX BelecTB. OcOOEHHOCTH MPUMEHEHHS aHTHOMOTHKOB.
[IpencraBneHne yYCTHBIX COOOLIEHMM C mNpe3eHTanueid, MOATOTOBJIEHHBIX IO IMEPEYHI0 HCTOYHUKOB,
PEKOMEHI0BaHHBIX MPENOAABATEIIEM
Tema 1.8. OcHOBHOe coep:kaHue 4 OK 02
Oo0men BemecTB M | Teopernueckoe o0yuenue: 4
IpeBpameHue AccUMUIAIIASA ¥ JUCCUMUIISLIUSA — IBE CTOPOHBI MeTabonu3Ma. Tusl 0OMeHa BEIECTB: aBTOTpoq)HLIﬁ u 2
IHEPrUH B KJIETKe | reTepoTpo(dHBIA, a3poOHBIi 1 aHaIpOOHBIN. DHepreTuueckoe odbecrnevyeHue KieTku: npespamenue ATO B
0oOMeHHBIX nporieccax. @epMeHTaTUBHBIIN XapakTep peakluii KIeTOYHOro MeTaboIr3Ma
[lepBUUHBII CHHTE3 OpraHUYECKUX BellecTB B KieTke. [Imactuueckuit oomMeH. doTocuHTe3. XEeMOCHHTES. 2

AHa’poOHBI dHepreTuuyeckuii oOMeH. AHa’poOHble oOpraHu3Mbl. bpoxeHue, aBTOTPOPHBIH U
reTepoTpoPHBIA TUN MHUTAHUA. AHA’POOHBIE MHUKPOOPTraHU3MbI KaK OOBEKTHl OMOTEXHOJIOTMU. OTaIlbl
JHepreTudeckoro ooMmeHa. ['nmukonus. buosorndeckoe okucIeHNe, WIN KIETOYHOE IbIXaHUE




Tema 1.9.
KM3HEeHHBIN UK
KJIEeTKH. MpuTo3.

Meiio3

OcHoBHOe conep:kaHue

TeopeaneCRoe oﬁyqe}me:

w

Knerounsrnii uki1, ero nepuoasl U perynsuus. Ilepuoasr nuarepdassl ux ocodennoctu. JAuddepennmanus
KJIETKA ¥ apecT KIeTOYHOro nukina. Jlemenwe kietku — Muto3. CTaguu MHUTO3a M IMPOUCXOJSIINE
npoueccel. Kapuokumnes u nurokuHes. buonormueckoe 3HaueHue MuTo3a. Meio3 — peayKIHMOHHOE
nenenue kinetkd. Craguu meiioza. Meilo3 — ocHOBa MoOBOTO pa3MHoxeHHs. lloBeneHue xpomocoMm B
Mmeriose. Kpoccunrorep. buonorudeckuii cmpici meiiosza. IddexTol meiio3a. Melio3 B )KU3HEHHOM ITUKIIS
OpraHU3MOB

OK 02
OK 04

KoHnTpoabHasn
padora Ne 1

«MonexynsapHblid YpPOBEHb OPraHU3ALUH KUBOIO)

Paznea 2. Ctpoenne

U QyHKIUM OPraHu3Ma

40

Tema 2.1.
Crtpoenue
opranu3ma

Conep:xkanue

IpodeccuoHaILHO-OPMEHTHPOBAHHOE COEPKAHUE TEOPETHYECKOTO 00y YeHUsI

OpHokileTouHble opraHu3Mbl. KonoHuanbHble OpraHu3Mbl. MHOTOKJIETOUHBIE OpraHU3Mbl. B3anmocBs3b
yacTed MHOTIOKJIETOYHOro opraHuzMa. ®@yHkiuss. OpraHbl U CHUCTEMbl OpPraHoB. AIMaparbl OpraHoB.
['omeocTas opranusmMa U €ro NOoAACPKAHUE B IIPOLIECCE KU3HEAEATEINBHOCTH.

CDYHKI_II/IOHS.JIBHEISI CUCTEMA OPraHOB. Txanu paCTeHHﬁ. TkaHU )XKMBOTHBIX U YEJIOBEKA. OpFaHBI paCTeHHﬁ.
OpFaHLI U CUCTEMbI OPraHOB KMBOTHBIX W YCJIOBCKA. 3HadeHue OIIOPbI, ABUKXCHUA, IMUTAHUA, NBIXaHU,
TPAHCIIOPTAa BCIICCTB, BBIACIICHUA, 3alIIUTHI. 3HadeHUE MMPOSABJIICHUA PA3APAKUMOCTH U PETYIALUN

*B Tom 4nciie Ha BLIOOP 00pa30BaTeILHON OPraHU3aNM:

Jnsa npodeccuii/ciennanbHOCTEN, CBSI3aHHBIX € O00OBEKTOM wu3yudeHus ‘“‘Pacrenus” TeopeTnueckuit
MaTepuai TeMbl “CTpoeHue opraHusMa’ u3ydaercs yriyOoJeHHO Ha IpuMepe opranu3Ma pacteHuil. Tkanu,
OpraHbl U CUCTEMBI OPTaHOB YeJIOBEKA U )KUBOTHBIX PaccMaTpUBarOTCs 0030pHO

OK 02
OK 04

OcHoBHOE CoaCpKaHUEC MPAKTUICCKOI'O 3aHATHUSA:

[Tpaktuyeckas padora Ne 6 Teopus Ki1oHaJIBHO-celeKTUBHOrO UMMyHHUTeTa [1. Dpnuxa, .M. Meunukosa.
WUndekuronnsie 3aboneBaHus M 3nujaeMus. Baxueilmmue snuaeMud B HCTOPUM  YE€JIOBEYECTBA.
Baknunanus kak npouiakTika HTHPEKINOHHBIX 3a00JI€BaHUM.

[IpencraBieHne YCTHBIX COOOIIEHMM C Mpe3eHTalMel, MOATOTOBIEHHBIX IO MEPEYHI0 HMCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPENOAABATEIIEM

Tema 2.2.

Conep:xanue

OK 02




®opmbI IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJleP/KAHNE TEOPETHYECKOro 00y4eHus! 2
Pa3MHOKEHHUs! @opMbI pa3MHOKEHUSI OpraHu3MoB. becrionoe u monoBoe pazmMHox)eHne. Bupl 6ecronoro pa3MHOKEHHS:
OpPraHu3MoB IIPOCTOE JICJIEHWE HAJBOE, II0YKOBAHME, Pa3MHOXKEHHUE CIOpaMH, BEr€TaTUBHOE PpPa3MHOXKECHHE,
(dparmenTanysl, KioHupoBanue. I1onoBoe pa3sMHOXKEHUE.
*B ToM 4ucJe HA BHIOOP 00pa3oBaTeIbHON OPraHu3anum: 2
Hns  mpodeccuit/criennnaabHOCTEH, CBA3aHHBIX C OOBEKTOM H3ydeHHs ‘‘PacteHus” TeopeTHUYECKUN
MaTtepuan Tembl “@OpMbl pa3MHOKEHUS OPraHM3MOB” H3ydaeTcs YINIYOJIEHHO Ha IpPUMEpPE OpraHu3mMa
pacrenuii. PazMHOXeHHE YeTI0BEKa U )KUBOTHBIX PACCMATPUBAIOTCS 0030PHO
Tema 2.3. OcHoBHOe coaep:xaHue 3
Omnrorenes Teopernueckoe o0yueHue: 3
KMBOTHBIX U | ['amerorenes y xuBoTHbIX. Criepmarorenes u ooreses. CTpoeHne MOJIOBBIX KJIETOK. OIUIOAOTBOpEHUE U 1
YyeJI0BeKa SMOpHOHAIIBHOE Pa3BUTHE KUBOTHBIX. [lapTeHoreHe3. DMOpuoreHes (Ha npumepe jaHuerHuka). Craauu OK 02
IMOpHOreHe3a OK 04
Poct u pazBurue xuBoTHBIX. [TocTamOpronansHbIi iepuos. [Ipsimoe u Henpsimoe pa3zButue. Pasurtue ¢ 2
MeTamop(do30M y 0€CIIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. CTaguu MOCTIMOPHOHAIBHOIO PA3BUTHUS
y JKMBOTHBIX U denoBeKka. llepuoabl oHTOreHesa uenoBeka. buojormueckoe cTapeHHE U CMEpPTh.
I'eponTONOTUA
Tema 2.4. | OcHOBHOE coepKAHUE 3
OnTorenes Teopernueckoe o0yueHnune: 3 OK 02
pacTeHui ["amerodut u ciopodput. PasmHoxkeHue u pazputue Bojgopocieil. Pa3MHOXKeHNE U pa3BUTHE CIIOPOBBIX 3 OK 04
pacreHnii. Pa3MHOKEHNE U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [lepnoasl oHTOreHe3a pacTeHui
Tema 2.5. | OcHOBHOE coepKaHue 1
OcHoBHBIC Teopernueckoe o0yueHnune: 1
TOHSITUSI TEHETUKHM | ['eHEeTHKAa KaKk HayKa O HacJIEACTBEHHOCTM M HM3MEHYMBOCTH OpraHn3MoB. OCHOBHBIE T€HETHYECKHE 1 OK 02
MOHATUS W CUMBOJBL. ['eH. [eHorun. ®enotun. AuenbHbIE TEHBL. AJTbTEPHATHUBHBIC TPU3HAKH.
JIOMUHaHTHBIM M pelecCUBHBbIM NpHU3HaKu. ['omo3urora u rereposurora. Yucras nunus. ['mOpumsl.
OcCHOBHBIE METO/Ibl TEHETUKH: THOPUOTOTUUECKHH, IUTOIOTUYECKUE, MOJIEKYIISIPHO-TeHETUYECKUE
Tema 2.6. | OcHOBHOe coep:KaHue 6 OK 02
3akoHOMepHOCTH Teopernueckoe o0yueHnune: 4 OK 04
HACJIeI0BAHUSA 3akoHOMEpHOCTH 0oOpa3oBaHusi rameT. 3akoHbl I'. Menaens: Monorubpuanoe ckpemuBanue. [IpaBuio 4




JOMUHHUpOBaHMs. 3aKOH €IMHOOOpasusi NEPBOrO IIOKOJIEHHSA. 3aKOH pacIleIUIEHHs] IMPU3HAKOB.
[luTonornyeckre OCHOBHI MOHOTMOPUHOTO CKpEIIMBaHMs. | MmoTe3a YMUCTOTH ramer. AHaIU3HUpYyIolee
ckpemBanue. JluruOpuaHoe CKpeulMBaHWe. 3aKOH HE3aBHCUMOTO  HACJEIOBAHUS IMPU3HAKOB.
[TonuruOpuaHOE HACIEAOBAaHUE U €T0 3aKOHOMEPHOCTH

IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COleP/KAHME NPAKTHYECKOT0 3aHATHUS: 2

[Tpaktnyeckas pabora Ne 7 Pemenue 3agad Ha ONpEAETICHHE BEPOSTHOCTH BO3HUKHOBEHUS

HACJIC/ICTBEHHBIX IPU3HAKOB IPU MOHO-, [U-, IMOJUTHOPUIAHOM M AHAIU3HUPYIOUIEM CKpEIMBAaHUU

[TpakTuaeckas padota Ne 8 CocraBieHre reHOTUITUIECKUX CXEM CKpEIHBAHUS

*B Tom uHce Ha BbIOOP 00pa3oBaTeIbHON OPraHu3alMu: 2

Jlis mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00BeKTOM u3ydeHus “‘Pacrenus” HeoOxomuMm moabop

IFEeHETUYECKUX 3aJjauy Ha OIpeeNCHUE BEPOSITHOCTU HACIEICTBEHHBIX IPHU3HAKOB IPU MOHO-, M-,

HOJUTMOPUIHOM U aHATM3UPYIOIIEM CKPEIIMBAaHUY Y PaCTEHUIN
Tema 2.7. | OcHOBHOe coiep:KaHue 3 OK 01
B3anmopeiicrBue Teopernueckoe o0yueHnue: 2 OK 02
T€HOB I'enoTun kak nenoctHas cucteMa. MHOXKECTBEHHOE NeWCTBHE TeHOB. [lneroTponus. MHOKECTBEHHBI 2

ajutenu3M. B3amMopenctsue amienbHbIX TIeHOB. KomoMuHupoBaHue. B3aumonencTBuEe HeaJlIeIbHBIX

reHoB. KommiemenrapHocts. Onuctas. [lomumepus

IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COICPKAHNE MPAKTHYECCKOT0 3aHATHSA: 1

[Tpaktuyeckas pabora Ne 9 Pemenue 3amad Ha ONpeAEiCHHE BEPOSITHOCTH BO3HMKHOBEHHS 1

HACJIEICTBEHHBIX TNPU3HAKOB TMPU  Pa3IMYHbIX TUNAX B3aUMOJAEWUCTBUS TE€HOB, COCTaBJICHHE

TEHOTUITMYECKUX CXEM CKpEIMBaHUS

*B ToM 4Hcie HA BHIOOP 00pa30BaTeJbHOI OPraHu3anuu:

*Jlns mpodeccuii/crienuaabHOCTeH CBSI3aHHBIX C 00BEKTOM H3ydeHus ‘“‘Pactenus” HeoOXoaum moadop

TEHETHUUYECKUX 33a/a4 Ha ONPENEIICHNE BEPOSTHOCTH BO3HUKHOBEHUS HACJEACTBEHHBIX INPU3HAKOB IPU

pa3IMYHBIX TUIAX B3aUMOAECHCTBUSI T€HOB Y paCTEHUI
Tema 2.8. | OcHOBHOe coep:kaHue 3
CuenieHHoe TeopeTnueckoe odyueHue: 2 OK 01
Hacje10BaHHe 3akonbl T. Moprana. CuenjieHHOe Hacje/l0BaHHE T'€HOB, HApYIIEHHUE CLEMJICHUS. XpOMOCOMHAs TEOopus 2 OK 02
NPHU3HAKOB HaCJIEJCTBEHHOCTU. ['eéHeTMdeckoe KapTUpoBaHHE XpoMmocoM. lcmonp3oBaHue KpoccuHroBepa Jis

COCTAaBJICHUA I'CHECTUYCCKUX KapT XPpOMOCOM




HpO(l)ecCHOHaHLHO-OpHeHTI/IPOBaHHOC coacpkaHue NPAKTUYIECCKOI'0 3aHATUA

[lpaktuyeckas pabGora Ne 10 Pewenue 3agau Ha OIpPEAETICHUE BEPOSTHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX IPU3HAKOB IIpH CHOCIIJICHHOM HACICAOBAHWHN, COCTABJIICHUC TI'CHOTUIIMYCCKUX CXCM

CKpCIIUBAHUA

*B ToM 4ucJe HA BHIOOP 00pa30BaTeIbHON OPraHU3alum:

Hns mpodeccuii/criennaTbHOCTEN CBSI3aHHBIX C OOBEKTOM H3ydeHUs ‘‘PacteHus” HEOOXOIUM MOI00p
TEHETUYECKUX 3aJlad Ha OIpPECJICHUE BEPOSTHOCTH BO3HHUKHOBEHUS HACJIEICTBEHHBIX MPHU3HAKOB MpHU
CLICIUIEHHOM HACJIE0BaHUHU y PACTEHUI

Tema 2.9. | OcHoBHOE coiepkaHue 3

I'eneruka moJja Teopernueckoe o0yueHue: 2
XpOMOCOMHBI MEXaHU3M ONpEAeNeHUs Iojia. AyTOCOMBI M IOJOBBIE XPOMOCOMBI. ['OMOrameTHbIl U 2
rereporaMeTHblil mosl. ['eHeTHMyeckas CTPyKTypa IMOJOBBIX XpoMocoMm. HacnenoBanue mpHU3HAKOB, OK 01
CHCINICHHBIX C IIOJIOM OK 02
I[IpakTHYeckne 3aHATHSA: 1
[TpakTnueckas pabora Ne 11 Pewenue 3amau Ha OIpenereHUE BEPOATHOCTH BO3HUKHOBEHMS 1
HACJIC/ICTBEHHBIX TPU3HAKOB, CLIETUICHHBIX C IMOJIOM, COCTaBJICHHE T€HOTUITMYECKUX CXEM CKpEelIMBaHUS

Tema 2.10. | OcHOBHOE conep:kaHue 3

I'enernka Teopernueckoe o0yueHnune: 2

L () (1) :19 %] Kapuotun wuyenoBeka. Meroapl H3yueHUS TEHETHKH 4YEJIOBEKA: TeHEaJOTHYeCKUi, OJIU3HEIOBBIH, 2
[IUTOTCHETUUECKUH, OMOXMMUYECKUU, MOMYJISIMOHHO-CTaTUCTHUYecKui. HacnencrBeHHbie 3a0oseBaHUA
yeloBeka. ['@HHbIE W XpOMOCOMHBIE  OOJIe3HM  dYelloBeka. boyiesHn ¢ HacleICTBEHHOMU
MPEAPACIIONOKEHHOCThI0. 3HAYEHUE MEIUIMHCKOM TE€HETUKHM B MPEJOTBPALICHUU U JICYEHUU OK 01
FeHETHYECKUX 3a00JIeBaHUI YeI0BeKa OK 02
IIpakTH4eckue 3aHATHA: 1
[Tpaktnueckass pabora Ne 12 Pemenue 3amay Ha ONpeJelieHHE BEPOSITHOCTH BO3HUKHOBEHUS 1
HACJIEJICTBEHHBIX MTPU3HAKOB, UCTIOB3Yysl METOIbI T€HETHKH YEJIOBEKA, COCTABICHUE TEHOTUITUYECKUX CXEM
ckpentuBanus. [IpencraBieHne yCTHBIX COOOIIEHUN C TpE3eHTalMeld O HACJEICTBEHHBIX 3a00JIeBaHUSAX
YyeJioBeKa

Tema 2.11. | OcHOBHOE coep:kaHue 5 OK 01

3akoHOMepHOCTH Teopernueckoe o0yueHnue: 4 OK 02




U3MEHYHMBOCTH B3aumoneilictBue reHotuna u cpenbl npu  (GopmupoBaHuH (eHoTHna. V3MEHYMBOCTH TPU3HAKOB. 4 OK 04
KauecTBeHHBIE M KOJIMYECTBEHHBbIE IpPU3HAKU. Buabpl U3MEHUYMBOCTH:  HACJIEACTBEHHAas WU
HEHACJICACTBEHHAS.
3aK0oH TOMOJIOTHYECKHUX PsJIOB B HacheAcTBeHHON n3MenunBoctu (H.W. BaBuiios).
MonudukanronHasi, wid (QeHOTUNNYEcKass HM3MEHYMBOCTh. Ponb cpeapl B MoAudUKALMOHHON
u3MeHunBocTH. Hopma peakumn npuszHaka. BapuanMoHHBIA psg W BapHAallMOHHAs  KpPUBAs.
XapakTepucTuka MOAU(PUKAITIOHHON U3MEHUYNBOCTH
HacnenctBenHas, uiu reHOTUIMYECKasi MN3BMEHYUBOCTh. KOMOMHATHBHAS H3MEHYUBOCTb.
MyTranuvoHHass W3MEHYMBOCTb. Buapl MyTauuili: TE€HHbIE, XPOMOCOMHbIE, T€HOMHBbIE. [IpuunHBI
BO3HUKHOBEHHMSI MyTallUi
IIpakTHYeckue 3aHATHA: 1
[Tpaktnueckas pabora Ne 13 Pemenue 3amad Ha oOmpejelieHWe TUIA MYyTAallMM TpU [epeaaye 1
HACJIEJICTBEHHBIX ITPU3HAKOB, COCTABIIEHUE TEHOTUITMYECKUX CXEM CKpPELIMBAHUS
Tema 2.12. | OcHOBHOE coJiepKaHue 2
Cenekuust Teopernueckoe o0yueHue: 1
OpPraHu3sMoB Cenexuus Kak Hayka. MeTozpbl celleKIIMOHHOM paboThl. I'eTeposnc u ero npuunHbl. MIcKyccTBEHHBIH
0TOOp: MaccoBbIM M MHJIMBUYaJIbHBIA. DTanbl KOMOMHAIIMOHHON cenekiuu. CopT, Mopoaa, ITaMM 1 OK 01
AJNTOPUTMBI PElICHHE 3aJa4 Ha ONpE/IEJICHUE BO3MOKHOIO BO3HUKHOBEHMS HACIEIACTBEHHBIX MPHU3HAKOB OK 02
IO CEJIEKI[UH, COCTABIIEHUE FT€HOTUITMYECKUX CXEM CKPEIIMBAHMS
IIpakTH4eckue 3aHATHA: 1
[IpakTtuueckass pabora Ne 14 Pemenue 3agad Ha ONPEICICHHE BO3MOXKHOTO BO3HHUKHOBEHUS 1
HACJIEJACTBEHHBIX TPU3HAKOB I10 CEJIEKIIMH, COCTABIEHNE FTEHOTUITMYECKUX CXEM CKPELIMBAHUS
KonTposabHas «CTtpoenne u PyHKITUU OpraHU3Ma 1
padora Ne 2
Pasnen 3. Teopusi 3Bo/11ounu 15
Tema 3.1. UcTtopusi | OcHOBHOe coiep:kaHue 2
3BOJIIOIIMOHHOI0 TeopeTnueckoe odyueHue: 2 OK 02
Y4eHUS IlepBbie 3BONMIOIIMOHHBIE KOHUENIMU. ['pamyanuctudeckas sBomtonroHHas koHuenuus JK.b. Jlamapka. 2 OK 04

JBuxymue cuibl 3Boionnu. Kpeanmonusm u tpanchopmusm. Cucrematuka K. JlunHes u e€ 3HaueHue
Ui POPMHUPOBAHUS UIEU IBOJIIOIUU




[TpeanochIKl BOZHUKHOBEHHS AapBUHH3MAa. DBOJIIOLMS BUAOB B mpupoxae. boprba 3a cymecTBoBaHue.
EcrectBeHHblii  0oTOOp. JlMBepreHmuss TpU3HAKOB ©  BUA00OpazoBaHue. (OCHOBHBIC TOJIOKEHUS
cuHTeTH4ecKoil Teopuu sBomonuu (CTI). Ponp 3BOMONMOHHON Teopuu B (HOPMUPOBAHHHM HAYyYHOU
KapTUHBI MUPA

Tema 3.2. | OcHOBHOE cO/Iep:KaHue 3
MuxkposBoawouus | Teoperuuyeckoe o0yueHue: 3
MUKpPOIBOIONMS U MaKpOABOJIONMS KakK H3Tambl 3BOJIOIMOHHOIO TMporecca. ['eHeTHYecKkue OCHOBBI 3
IBOJIONMHA. MyTaluu U KOMOMHALIMM KaK 3JIEMEHTAPHBINA SBOJIIOUMOHHBIA Marepuan. llomymsmus kak
3JIEMEHTapHas €MHUIIA SBOJIIOIUH.
Jewxymnme cuibl ((akTopsl) 3BONOIUU. MyTalMOHHBIA MPOIECC M KOMOWHATHBHAS HM3MECHUYHUBOCTD. OK 02
Murpamus.  M3onsuuss  momynsuuid:  reorpadudeckas — (IPOCTPAHCTBEHHAs),  OWOJIOTMYECKas
(penpoayKTUBHAS).
EctectBenHbIil 0TOOp — Hampapmstomuil ¢akTop 3BoionKU. boppba 3a cyliecTBOBaHHWE KaK MEXaHU3M
JEHCTBUS €CTECTBEHHOTO 0TOOpa B momysinusix. Bun u ero kputepuu (npusHaku). BugooOpazoBanue Kak
pe3yabTaT MUKPOIBOJIOIHH
Tema 3.3. | OcHoBHOE coep:KkaHHe 2
Maxkpossoaouust | Teopernueckoe o0yueHnue: 2
MakposBomonus. PopMbl U OCHOBHBbIE HampaBieHuss MakposBomtorun (A.H. Cesepuos). Ilyru 2 OK 02
JOCTIDKEHUST OMOJIOrMYEecKOoro mporpecca: apomMopdo3s, uaunoajgantanus, oOmas aeresepanus. MeTombl
U3y4EeHHsI MAaKpOIBOJIOLUH. 3aKOH 3apoablieBoro cxozactsa (3akon K. bapa). buorenernueckuii 3axox (3.
['exkens, @. Mrommnep). OO1Ire 3aKOHOMEPHOCTH (TIPaBUIIa) IBOIIOLUN
Tema 3.4. | OcHOBHOE co/lep:KaHNe 4
Bosuuxnosenue u | Teopernueckoe odyueHnue: 3
pa3sBUTHE  KU3HM | ['UnoTe3bl U TEOPUU BOSHUKHOBEHMSI JKU3HU Ha 3emile: KPeallnOHU3M, CaMOIIPOU3BOJILHOE (CIIOHTAHHOE) 3
Ha 3emie 3apoX/I€HUE, CTAllMOHApHOE COCTOsSHHUE, MNaHcrnepMmus, Ouomos3. Hawanmo opranmdeckoil sBoIOLHUU. OK 02
[TosiBneHne NEpBBIX KIETOK. ODBOJIONUS MeTaboin3Ma. OBOJIOLUS TMEpBBIX KieTok. IIpoxkapuoTel u OK 04
9YKapHoThl. IIpoMcxoX/aeHHe MHOTOKJIETOUHBIX OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX ILApPCTB
JyKapuoT.
OCHOBHBIE YePTHI SBOJTIONIAN PACTHTEIBHOTO MUPa. OCHOBHBIE YEPTHI IBOJIOIUH JKHBOTHOTO MUPA
IpakTHYecKue 3aHATHS: 1




[TpakTuaeckass padora Ne 15 TlpencraBiieHHe yCTHOTO COOOINEHUS W JICHTHI BPEMEHHU IO OCHOBHBIM 1
JTanaM BO3HUKHOBEHUS U PAa3BUTHS KUBOTHOI'O M PACTUTENBHOIO MHpPA, MOATOTOBICHHBIX IO NEPEUYHIO
MCTOYHUKOB, PEKOMEH0BaHHBIX IIPENIOAABATEIEM
Tema 3.5. | OcHOBHOE colep:KaHue 4
IIpoucxoxaenne TeopeTudeckoe o0yueHue: 3
yeJj0BeKa — | AHTponosiorust — Hayka o 4esjoBeke. CucremMaTHyeckoe IMoyokeHue yenoBeka. CXOACTBO yelloBeKka ¢ 3
aHTpoONoOreHe3 KUBOTHBIMU. OTJIMUMS YEIOBEKA OT JKUBOTHBIX. IIpsIMOXOXKIEHME M KOMIUJIEKC CBSI3aHHBIX C HHUM
NPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Tra M BTOPOI CHUTHAJIbHOM cucTeMbl. COOTHOIIEHHE OMOIOTHUECKUX U
COLMAIBHBIX (JaKTOPOB B aHTPOIIOTEHE3E OK 02
OcCHOBHbBIE CTaJUM AHTPOIIOreHEe3a. /[pMONUTEKH — MpEeIKH 4YeJIOBEeKa U YeJOBEKOOOpPa3HBIX O0E3bsH. OK 04
[IpoToanTpon — mnpenlIecTBEHHUK YeloBeKa. ApXaHTpon — JApeBHeimuil uenosek. Ilaneoantponm —
npeBHUil yesnoBek. HeoanTpon — 4eaoBeKk COBPEMEHHOr0 TUIIA. DBOJIIOLIUS COBPEMEHHOIO YEJI0BEKa.
Yenoseueckue pacbl. OCHOBHbIE OOJbIIME pachl: €BpONEOMHAs (€Bpa3MiicKas), HErpo-aBCTPAIOMIHASL
(okBaTOpualibHas), MOHIOJOUAHAs (a3uMaTcko-aMepuKaHcKas). BpeMs © MecTo BO3HHUKHOBEHMS
YyeJlioBeYeCKUX pac. EAMHCTBO UenoBeUecKux pac
IIpakTHYeckue 3aHATHSA: 1
[IpakTuueckast pabora Ne 16 PazpaboTka JeHTHI BpeMeHU Ha BBIOOD: 1
Bpems u nmytu pacceneHust yenoBeka o raHere. IIpucnocoOneHHOCTh YenoBeKa K pa3HbIM YCIOBUSM
cpensl. Bnusinue reorpaguueckoii cpepl Ha MOp(HOJIOTHI0 U (PU3HOIOTHIO YETIOBEKA
KouTtpoJubHasn 1
«Teopernyeckue acreKThl IBOJIOLUHN KU3HU HA 3eMIIe»
padora Ne 3
Pa3nea 4. dxosorus 25
Tema 4.1. | OcHOBHOE coepKAHUE 2
JKOJIOTHYECKHUE Teopernueckoe o0yueHnune: 2
(dakTopnl u cpeanl | Cpeapl OOWMTaHMS OPraHU3MOB: BOJHAs, HA3EMHO-BO3JYINHAs, MOYBCHHAs, BHYTPUOPTaHM3MEHHAs. 2 OK 01
KM3HU OU3NKO-XUMHUYECKHE OCOOEHHOCTH cpesl o0uTanusi opranu3mos. [IprcrnocoOiaeHnst OpraHu3MoB K KU3HU B OK 07
pa3HbIx cpenax. [lonsTue skonorunueckoro akropa. Knaccudpukanus sxonornyeckux gpaxropos. [IpaBuio
munumyma FO. JIn6uxa. 3akon Tonepantaoctu B. Illendopaa
Tema 4.2. | OcHOBHOE cOepKaHUe 6 OK 01
IHomynsinus, Teopernueckoe o0yueHnune: 5 OK 02




coo01ecTBa,
IKOCHCTEMBbI

DKOJIOTHYECKAs XApPaKTCPUCTHKA BUAA W MOIIYJIAIHHU. DKOJIOTHYECKAsT HUIIIA BHUIa. DKOJIOTUYECKUE
XapakTepucTuku monyisiuu. CooOliecTBa U dkocucTeMbl. buorieHo3 u ero ctpykrypa (B.H. Cykaues).
Ces3u MexIy opranu3MamMu B OuorieHo3e. CTPYKTypHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: HPOAYIIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U MOTOK YHEPIUU B 3KocucTeMe. Tpodudeckue ypoBHHU.
AHTPOTIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. OTIHYHUS arpO3KOCUCTEM OT OMOTEOIIEHO30B.
Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM

IIpakTnyeckne 3aHATHS:

Tpoduueckue nenu u cetr. OCHOBHBIE TOKA3aTENHN SKOCHCTEMBI. briomacca n mpoayKius. DKOJI0ru4ecKue
NUpPaMUJIbl Yucell, buomMaccsl ¥ 3Hepruu. [IpaBuiio nupamMuabl SHEPIUHU.

[TpakTnueckast pabora Ne 17 PemieHue npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33aJaHUM IO MEPEHOCY
BEIIIECTBA M YHEPTUU B SKOCHCTEMAX C COCTABIICHHE TPOPUUECKUX IENel U MUpaMu]] OMOMACCHl M SHEPTHU

OK 07

Tema 4.3.
buocdepa -
rJjo0aJbHas
IKO0JIOTHYeCKas
cucreMa

OcHOBHOe coiep:KaHue

TeopeTuueckoe odyueHue:

o

buocdepa — xuBas o6onouka 3emin. Pazsutue npencrasinenuii o 6uocdepe B tpynax B.M. BepHaackoro.
Obnactu 6uocdeps! u e€ cocta. JKuBoe BemecTBo 6nochepsl U ero QyHKINH

3aKOHOMEPHOCTH cyImiecTBoBaHus Omochepsl. OcobeHHOCTH OMOCchepsl Kak TIO0ATBHON 3KOCHCTEMBI.
Junamuueckoe paBHoBecue B Ouocdepe. PurmMuunocts sBieHuit B 6uocdepe. KpyroBopoTs! BemiecTs u
OMoreoXMMHUUECKHE IUKIBL. [ T00ambHbIE YKOIOTHIECKUE MTPOOIEMbI COBPEMEHHOCTH U IYTH UX PEICHHS

IIpakTHyeckne 3aHATHA:

[TpakTnyeckas pabora Ne 18 PemeHne npakTUKO-OpUEHTHPOBAHHBIX PAaCUETHBIX 3a/1a4 Ha OINpeieeHne
IUIONIA/IM HACaXJIEHUM JJIi CHUIKEHMsI KOHILIEHTPAllMM YTJIEKUCIIOro ra3a B aTMoc(epe CBOEro peruoHa
IPO’KUBAHUS

OK 01
OK 02
OK 07

Tema 4.4,

Bausinue
AHTPONOIeHHBIX
(paxrTopos Ha

onocgepy

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0yueHnune:

o

AHTpPOIIOTEHHBIE BO3JIEHCTBUS Ha Ouocdepy. 3arps3HEHUs KaK BUJ aHTPOINOTEHHOTO BO3ACUCTBUA
(xumuueckoe, ¢pusuueckoe, Guonocuueckoe, omxoovl npouzeoO0cmMea u nompeobienus). AHTPOTIOTCHHBIC
BO3/1eHicTBUS Ha atMochepy. BosneiictBus Ha runpocdepy (3aepsasHeHus u ux uUCMOYHUKY, UCTHOWEHUS]
600). BoszneiictBus Ha mmrochepy (Oezpadayus nouswvl, 8o30elicmeue HA 20pHbIE NOPOOd, Heopa).
AHTpPOTIOTEHHBIE BO3JCHCTBUS Ha OHMOTHYECKHE cOO0OIecTBa (reca u pacmumenvHvle CO0OWeCcmaa,
HCUBOMHBLU MUD)

OK 01
OK 02
OK 04
OK 07




HpO(l)ecCHOHaHLHO-OpHeHTI/IPOBaHHOC CoacpkaHue MPAKTUIECCKOI'O 3aHATHA:

[Tpaktuyeckas padora Ne 19 Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUN IO COXPAHCHHIO
IIPUPOJHBIX PECYPCOB CBOEIO PETMOHA ITPOKUBAHUS

*B ToM 4ucJe HA BLIOOP 00pa30BaTe/IbHOI OPraHU3alum:

s podeccuii/criennanbHOCTEN CBA3aHHBIX ¢ 00BEKTOM M3ydeHus “PacteHus’” mpemiaraeTcsl MpakTHKO-
OpPUEHTUPOBAHHOE PACUETHOE 3a/IlaHue TI0 PacUeTy CTPYKTYPHI 3a1acOB JPEBECUHBI

Jns  mpodeccuit/ciennanbHOCTEH  CBSI3aHHBIX C  CENBCKUM  XO3SHCTBOM HpEAsiaraeTcss MPaKTUKO-
OPUEHTHUPOBAHHOE PAaCUYETHOE 3a/1aHUE 110 OLEHKE OajlaHCa OPraHUYECKOI0 BEILECTBA [TOYBEI

Tema 4.5. Bausnue | OcHOBHOe cojiep:kaHue 7
COLMAJILHO- Teopernueckoe o0y4enue: S
IKO0JIOTHYEeCKHX 3n0poBbe M ero cocrapisone. MakTopel, MOJOKUTEIBHO M OTPULATENIBHO BIMAIOLIME Ha OpPraHU3M 3
(pakTOopoB Ha | yesoBeka. BpeHble MpUBBIUKU: MTOCIEACTBUS U npoduiiakTuka. [IpodiemMa TeXHOreHHBIX BO3/IeHCTBUI Ha
310POBbE Y€JI0BEKA | 3J0pPOBbE YEJIOBEKA (AJIEKTPOMArHUTHbIE MOJIs, OBITOBAs XMMHUS, U30BITOYHBIE LIYMbI, pajudanus U T.II.).
Apanranysi OpraHu3Ma 4elioBeka K (pakTopaM OKPYXKAIOWIEH cpepl. 3alluTHBIE MEXaHU3MbI OpTaHU3Ma
YeloBeKa. 30POBbE M PaOOTOCIIOCOOHOCT.
[Tpuniuns! GopMupoBanus 3a0poBbecOeperaromiero noeneHus. dusznyeckas aKTUBHOCTb M 370POBBE. 2
['pynmsl 310poBbst. OCHOBBI 3aKajdMBaHUsA. buoXxumuueckue acrekThl paloHalbHOro nutanus. [IpaBuna
0€30I1aCHOT0 MCII0JIb30BaHMs OBITOBBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB
IIpakTH4eckue 3aHATHA: 2 OK 02
[Tpaktudeckas padora Ne 20 OmpeneneHre CyTOYHOTO paoHa MUTaHUS 1 OK 04
[TpakTueckass padora Ne 21 Co3naHue MHAMBHUIYATbHOM MaMATKH 1O OpPraHMU3alMM paloHaIbHON 1 OK 07
(bu3nUecKoil akTHBHOCTH
KonTpoabnas «TeopeTnyeckue aceKThl SKOJIOT MM 1
paGora Ne 4
IpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEpPKAHME (COEPKAHUE TPUKJIATHOTO MOXYJIS)
Paspnen S. buoJiorusi B :Ku3HM 4
Tema 5.1. | Conep:xanue 3 OK 01
buorexunosiorun B | Teopernueckoe o0yuenue: 2 OK 02
KM3HHM KaXK10ro0 BuotexHonorus kak Hayka M Tpou3BoACTBO. OCHOBHBIE HANpPaBICHUS COBPEMEHHOW OHMOTEXHOJIOTHU. 2 OK 04

Mertoanl onorexuonorud. OOBEKTbl OMOTEXHOJOTHH. JTHKA OHOTEXHOJIOTHYCCKMX M TIE€HETHYECKHX




sKcniepuMeHToB. [IpaBuia noucka u ananu3a GMO’KOIOTHYECKON MHPOPMALIMU U3 PA3TUYHBIX UCTOYHUKOB
(HayuyHast ¥ yuyeOHO-HAy4YHasI TUTEPATypa, CPEIICTBA MAcCOBOI nH(popMayu, cetb IHTEpHET U IpyTHe)

IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJleP:KAHNE NPAKTHYECKOT0 3aHATHS: 1
[Tpaktuueckast pabora Ne 22 Tabnuua Ha aHanu3 HHQOPMAIMH O HAYYHBIX JOCTIKEHUSAX B 00JacTu 1
FeHETUYECKUX TEXHOJOTUH, KIETOYHON MHKEHEPUHU, TUILEBBIX OMOTEXHOJIOTHI.
*Tema 5.2.3. buorexHosoruu u pacreHusi (aiasi npodeccuii/cnenuanbuocreit 43.02.05, 35.02.05, 35.02.01, 35.01.19, 1
35.01.27, 35.01.26, 19.01.18)
Tema 5.2.3. | Conep:xaHue 1 OK 01
buorexnonornu M | [lpakTHvecKue 3aHATHA: 1 OK 02
pacTcHMsA [Tpaktnueckass pabora Ne 23 Pa3putue OHOTEXHOJOTHMH € NPUMEHEHHEM TEXHUYECKUX CHUCTEM 1 OK 04
(buoumxkenepus, OnonHpopmaTuka, OMOHHKA) U UX NMPUMEHCHHE B JKU3HHM UYEJIOBEKAa, TIOMCK M aHAJU3
uH(GOpMaLIMU U3 PA3TUYHBIX UCTOYHUKOB (HayyHas ¥ yueOHO-Hay4Has JIUTepaTypa, CpeICcTBAa MacCOBO
uH(popMmaluu, cetb UHTepHET U Apyrue)
Tabnuna Ha aHanu3 HHPOPMAIMH O Pa3BUTHH OMOTEXHOJOTUH C MPUMEHEHHEM TEXHUUECKUX CHCTEM (T10
rpynmnam)
OcHoBHoOe coJepkaHue
Pa3nes 6. Buoskosnornueckue uccie10BaHusA 4 OK 01
Tema 6.1. OcHoBHbIe | OCHOBHOE cOlep:KaHHMe 2 OK 02
MeETOABI Teopernueckoe o0yueHnune: 2 OK 04
OModKo0rNUecKuX | Hayunplii  MeToA. MeToasl  OMOPKONOTHMYECKMX — HCCIIENOBaHMil:  MONEBble, 1abOpaTOpHEIE, 2 OK 07
nccie10BaHMi SKCIIEPUMEHTaJIbHble. MOHUTOPUHT OKPY)KAIOIIEH CpeJibl: TOKAIbHbBIN, pErMOHANBHBIN U I100aJIbHBIN
MeTtoibl ToUCKa, aHanu3a U 00padOTKH HHpOpMAINK O pedepaTe B pa3IUUHbIX HCTOUHUKAX
OcHoBHOE coaepKaHue
Tema 6.2. | IlpakTH4eckoe 3aHsATHE 2
buoskosiornyecknii | [Ipaktuuyeckas pabora Ne 24 OG630p TeM pedepatoB. Bribop pedepata u3 mpesIOKEHHBIX. 1
IKCIIEPUMEHT dopmupoBaHue KOMaH bl MPOEKTa. AJTOPUTM BHIIOJHEHUS pedepara.

Kaxnas rpynma BEIOMpaeT OJIMH U3 BAPHAHTOB YUEOHO-HCCIIEIOBATENBCKUX peepaToB:
1. Ormenka kauecTBa aTMOC(HEPHOTO BO3AYyXa
2. OreHka KauecTBa MOYB METO/I0M (PUTOTECTUPOBAHUS
3. OrueHka KayecTBa BOJ MOBEPXHOCTHBIX BOJAOEMOB IO OPraHOJENTHYECKUM U (PU3UKO-XUMHUECKUM
CBOMCTBaM




4. Bnusuaue ITAB Ha pocT U pa3BUTHE CEMSH BBICIIUX PACTEHUN

5. BnusHEE coneBOro 3arpsi3HEHHs Ha pOCT U Pa3BUTHE CEMSIH BBICIIUX PACTCHHM
Ilepswiti sman evinonnenus pegpepama:
ObocHOBaHME  aKTyaJIbHOCTH  BbIOpaHHOW  TeMbl.  BplgBieHne  mpoOieMbl  MCCIEIOBaHHMA,
dopmynupoBanue runore3sl. Beibop MeTon0B uccienoBanus. Beibop Touek ordopa npod Ha TEPPUTOPUHU
uccinenoBanus. [locraHoBka menel u 3amad uccaenoaHusa. OnpeneneHue (GoOpMbl NpencTaBIECHUS
pe3yibTaToB uccienoBanus. OnpeesieHue 3TanoB U COCTaBICHUE TUIaHa UCCIIE0BAHUS

[Ipaktrueckas padora Ne 25 3ammura pedepara. IIpencraBieHue pe3ysbTaToB BBINOJIHEHUS y4eOHO-

OK 01
OK 02
OK 04
OK 07

HCCIIEIOBATENLCKUX MPOEKTOB (BBICTYIUICHHE C TIPE3CHTALIUEH ) 1
Kouncyabranumn 12
IIpomexxyTouHasi arrecTanus (3K3aMeH) 6
Bcero: 144

29




3. YciaoBus peajiu3anuu NporpaMmMsbl 0011eo0pa3oBaTe/IbHOM JUCHUIIJIMHbBI

3.1. lnsg peaau3anyu NporpaMmbl JUCHUILIHHBI JOJKHBI OBITH NMPe1yCMOTPEHbI
cjieayonye crenuaJibHble MOMelleHNs:
Kabunet «buonorumn», ocHaleHHbIA 000pyA0BaHUEM: MeOEIb, TOCKA, MEJl, HAIJISITHbIE
ocoOusi (KOMIUIEKTHI IJIAKaTOB), TEXHUYECKUMU CPEJCTBAMU O0YUCHHS: KOMIIBIOTED C
YCTPOMCTBAMH BOCIIPOU3BEICHUS 3BYKa, MyJIbTUMEANA-TIPOEKTOP C IKPAHOM.

3.2. Uu¢popMmanuoHHOe oOecneyeHre peau3alu NporpamMmmbl

3.2.10cHOBHBIE TeYATHbIE U JIEKTPOHHbIE U3IaHUSA
1. Buonorus: 06a3oBbIi YpOBEHb: YYEOHHMK JUIsi 0Opa30BaTENbHBIX OpraHU3AIINM,
peanu3yronmx  o0pa3oBaTelbHbBIE  MPOTPaMMbl  CPEJHEro  MPOQPECCHOHATBHOTO
obpazoBanus / W.b. AradonoBa, A.A. Kamenckuii, B.M. Cubormnazos.-Mocksa:
IIpocsemenne, 2024.271c.
2. buonorust. O6mas 6monorus. 10-11 kmaceer: yue6. st oOmieoOpas. YupekaeHHiA:
6a3oBbiii ypoBeHnb/ oA pea. J.K. bensera, I'.M. Ieimmuia; Poc. Kan. O0OpazoBanus,
n3a-Bo «IIpocsemenne». 9-e uzn. —M.: IIpocsemenne.-304 c.

3.2.2. /IonoJIHUTEIbHbI€ HCTOYHUKH

1. Kyp6aroBa, H. C. O6mas Ouonorusi: yueonoe nocodbue / H. C. Kypbartora, E. A.
Koznosa. — 2-e uzn. — CaparoB: Hayuynas kuura, 2019. — 159 ¢. — ISBN 978-5-
9758-1806-5. — Tekcr: dJIeKTPOHHBIM // DIEKTPOHHBIM pecypc IudpoBoi
obpazoBarenpHoii  cpeasl CIIO  PROFo6paszoBanume:  [caiit]. —  URL:
https://profspo.ru/books/81072. — Pexxum aocTyma: st aBTOPHU3HUP. TOJIb30BaTEICH
2.Kypb6arosa, H. C. O6mias ouomnorust: yueonoe nocooue nis CIIO / H. C. Kypbartoga,
E. A. KoznoBa. — CaparoB: Hayunas kawra, 2019. — 159 c. — ISBN 978-5-9758-
1895-9. — TekcT: 31eKTpOHHBIN // DIEKTPOHHBIN pecypc uppoBoi 00pa3oBaTeIbLHON
cpeasl CITO PROFooOpa3oBanue: [caiit]. — URL.: https://profspo.ru/books/87078. —
Pexxum moctyma: 1yisi aBTOpU3HP. TTOJIB30BATENCH JIJIST BCEX

3. IlyroBkun A.Il. buosorus. 10-11 xmaccel ( 0a30BBIM ypOBEHB):METOJIUYECKOE

nmocobue: cpeanee (moaHoe) obmee obOpazoanue/ A.Il. Ilyrokun, I1.M. CkBoplios,
H.A. IlyroBkuna. M3narenbckuii HeHTp «AkageMus». -272 c.
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4. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHUs 0011e00pa30BaTe/IbHOI
AUCHHUILIMHBI
KoHTpoJib U O1leHKa pe3ysIbTaTOB OCBOEHUS 00111€00pa30BaTeNbHOMN TUCHUIIINHBI

PaCKPBIBAIOTCA

qacpe3  ITUCHUILIMHAPHBIC

PE3yJIbTaTbl, HAIIPABJICHHBLIC Ha

dbopmupoBaHre OOMMX W MPO(PECCHOHATBHBIX KOMIIETEHIIUHA IO pa3aeiiaM H

TEMaM COZEpKaHus y4eOHOro MaTrepuana.

Oo0masn Pa3nen/Tema T oeHOYHBIX MePONPUATHI
KOMIIETCHIUSA
Pa3nen 1. Kuaerka — | KonrpoJabHasn pabdora Ne
CTPYKTYPHO-pYHKUHOHAJIBbHAs | 1“MoJiekyJIsipHbIid YPOBEHb
eIMHMIIA }KUBOT'0 OpraHM3aNMu KUBOro”
OK 02 Tema 1.1. buonorus kak Hayka 3amomHeHHe  TAaONWIBI C  ONHCAaHHEM
METOJIOB  MHUKPOCKOIIMPOBAHHA C  HX
JIOCTOMHCTBaMH U HEJJOCTaTKaMHU.
3anonHeHue Tabnuubl «Bkiag yueHbIX B
pa3BuUTHE OMOJIOTUN
OK 02 Tema 1.2. O0mas xapakTepuCTHKa | 3all0JIHEHUE CPABHUTEIBHON  TaOJHUIIBI
KU3ZHU CXOJCTBA M pa3IM4yMil JKUBOTO U HE
JKUBOTO
OK 01 Tema 1.3. buonoruuecku Baxkubie |DPOHTATBHBIN OMPOC
OK 02 XUMHUYECKHUE COETUHEHUS [Ipaktuueckass padora Ne 1 Ponp Genkos,
OK 04 YIJIEBOZOB U KUPOB B OPTAaHU3ME YEJIOBEKa.
ButamMuHbl ¥ OMONOrMYECKH AaKTHBHBIE
N00aBKH, UX 3HAUEHHUE B JKU3HU OpraHu3Ma
YyenoBeKa. [Mmo- W aBUTAaMMHO3BI HX
nocneacTsus.  [IpeacraBmenune  yCTHBIX
COOOIIIEHU I c MpE3eHTAaINEH,
MIOATOTOBJIEHHBIX T10 MEPEYHIO0 HCTOYHUKOB,
PEKOMEHI0BaHHBIX MPEMNO/IaBaTeIeM
OK 01 Tema 1.4. CrpykrypHO-|OnieHrBaeMasi JUCKYyCCHsL IO  BOIPOCaM
OK 02 (byHKIIMOHAIbHAs OpraHu3arys |JIeKINN
OK 04 KJIETOK 3anonHeHne TaOMMIBI MO KiIacCU(pUKALUU
KJIETOK M MX CTPOEHUI0O Ha IMpo- U
JYKapUOTHYECKUX M IO LapCTBaM B MUHU
rpynmnax
OK 01 Tema 1.5. CrpykTypHO- |PpOHTAIBHBIN ONPOC
OK 02 (byHKIMOHATBLHBIE daxTops! |[Ipaktuueckas padora Ne 2 Pemenue 3agau
HACJIEICTBEHHOCTH Ha  ONpeJelieHHe  MOCIe0BaTEeIbHOCTH
HYKJIEOTHIOB
OK 01 Tema 1.6. IIponeccbr matpuuHOTO | @POHTANBHBINA OMPOC
OK 02 CUHTE3a Tect «IIponeccel MATPUYHOTO CUHTE3A»

[Ipaktuyeckas pabora Ne 3 Pemenue
3a1a4 Ha olpeieieHne
MIOCJIEZI0BATENbHOCTH ~ AMUHOKHMCIOT B
MOJIEKYJIe OerKa

[Ipaktuyeckas pabora Ne 4 Pemenue
3a1a4 Ha OIIpeZicIICHUE
IIOCJIEZI0BATENbHOCTH ~ AMUHOKHMCIOT B




MoJIeKyJe Oenka B ciyd4ae H3MEHEHUs
IIOCJIEI0BATEIbHOCTH HyKieoTn10B JTHK

OK 02 Tema 1.7.Hexnerounbie ¢opMbl | DpOHTATBHBIN OMPOC
OK 04 KU3HU [IpakTuueckass pabora Ne 5 Iloaroroska
YCTHBIX COOOIIEHHWH C Tpe3eHTaIeH
(BUpyCHBIE u OakTepuaIbHbIC
3a00JIeBaHUsl. OO0mue MIPUHITATIBI
WCIIOJIb30BaHUsl JIEKAPCTBEHHBIX BEILECTB.
Ocobennoctu MPUMEHEHUS
aHTUOHMOTHUKOB)
OK 02 Tema 1.8. OOmen BemectB U | OPOHTANBHBINA OMPOC
MIpeBpaleHIE SHEPTUU B KIETKE 3anonHeHue  CpPaBHUTENBHOW  TaOJIMIIBI
XapaKTePUCTHK TUIIOB OOMEHA BEILECTB
OK 02 Tema 1.9. Xwusnennusnii wuuki | O0cyXIeHHE IO BOIPOCAM JIEKIIHH
OK 04 KJIeTKu. Murtos. Meiio3 Pa3paboTka JIeHTbl BpEMEHHU >KU3HEHHOTO
UKJIa
Pa3pnen 2. Crpoenune n pynkuuu | Konrpoabsnas padora Ne 2 ”CrpoeHue u
OpraHusma (pynknumn opranuszma’
OK 02 Tema 2.1. CtpoeHue opranu3mMa OueHuBaemasi JUCKyCCUs
OK 04 [Ipaktuueckass pabora Ne 6 Teopus
KJIOHAJIbHO-CEJIeKTUBHOr0 uMMyHuTeTa 1.
Opnuxa, n.n. MeuHuKoOBa.
Wudekuronusie 3a0oneBaHus u
smuAeMus. Baxkuelmuwe »SOuaeMUu B
HCTOpUU 4YelloBeuecTBa. BaknuHamus kak
npoguIaKkTuKa MH(EKITMOHHBIX
3a00JIeBaHU.
[IpencraBieHre yCTHBIX COOOIIEHUH C
MpPE3EeHTAlUeH,  MOJATOTOBJIEHHBIX MO
MEPEYHI0 UCTOYHUKOB, PEKOMEHIOBAaHHBIX
MpenoiaBaTesieM
OK 02 Tema 2.2. ®opmbl pazmMHOkeHUs1 | DPOHTANBHBINA ONPOC
OpraHu3MOB 3amonHeHue  TabIMLbBl € KpPaTKoOM
XapakTepUCTHKOW M mpuMmepamu (Gopm
Pa3MHOXKEHHUS OpPraHU3MOB
OK 02 Tema 2.3. OHTOTEHE3 XMBOTHBIX W|Pa3paborka JICHTBI BpEMEHU c
OK 04 4eJIoBeKa XapaKTEPUCTUKOM  OJTalloB  OHTOIEHE3a
OT/IEJIbHOM TPYNION KUBOTHBIX U YEJIOBEKA
0 MUKPOTPYIIIaM
Tect/ompoc
OK 02 Tema 2.4. OHTOTEHE3 PaCTCHUI CocraBieHne KU3HEHHBIX [IUKJIOB PACTEHUN
OK 04 Mo otAenaM (MOXOBHIHBIC, XBOIIEBUJIHEIE,
MarnopOTHUKOBUIHBIE, rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
OK 02 Tema 2.5. OcuHoBuble mnouHsTus |Tect
TE€HETUKU
OK 02 Tema  2.6.  3akoHoMepHOCTH | OPOHTAILHBIN OMPOC




OK 04

HacjaeJOBaHUs

Tect o Bonmpocam JIeKIUU
[IpakTuueckas pabora Ne7 Pemenue 3anau

Ha OIpECACIICHUC BEPOATHOCTH
BO3HHKHOBCHU HaCJICACTBCHHBIX
IMIPHU3HAKOB IIpu MOHO-, au-,

NOJIMTUOPUAHOM U aHAJTM3UPYIOLIEM
CKpEIINBAaHUN

[IpakTuueckass pabora Ne 8 cocraBieHue
TeHOTUINYECKUX CXEM CKPEUIMBAHUS

OK 01 Tema 2.7. Baumopeiicteue renos | Tect

OK 02 [Ipaktnueckas pabora Ne 9 Pemenue
3aJa4 Ha OIpPENEICHUE BEPOSITHOCTH
BO3HUKHOBEHUS HACJIEJICTBEHHBIX
MPU3HAKOB  TPH  Pa3IUYHBIX  THITAX
B3aMMOJICHCTBUSI  TE€HOB, COCTaBJIICHHE
TCHOTUIMYECKUX CXEM CKPEIIMBAHMS

OK 01 Tema 2.8. Cuerutennoe| Tect

OK 02 HACJIEIOBAHUE IIPU3HAKOB [Tpaktuueckass pabora Ne 10 Pemenue
3aJa4y  Ha OIpENEJICHUE BEPOSITHOCTH
BO3HUKHOBEHUS HACJIEJICTBEHHBIX
MIPU3HAKOB npu CLIETJIEHHOM
HACJIETOBaHHH, COCTaBIICHUE
TCHOTUIMYECKUX CXEM CKpPEIIMBAHUS

OK 01 Tema 2.9. I'enetuka nomna Tecr

OK 02 [IpakTnueckass pabora Ne 11 Pemenue
3a7lady  Ha  ONpENEeJIEHHE  BEPOSTHOCTH
BO3HUKHOBEHUS HaCJIEICTBEHHBIX
MPU3HAKOB,  CIEIUIEHHBIX C  TIOJIOM,
COCTaBJICHUE TEHOTHITUYECKUX cXeM
CKpEIIUBaHUS

OK 01 Tema 2.10. 'enetuka yenoBeka Tect

OK 02 [IpakTnueckass pabora Ne 12 Pemenue
3alad  Ha  ONpENEeJIEHHE  BEPOSATHOCTH
BO3HUKHOBEHUS HaCJIEICTBEHHBIX
MIPU3HAKOB, HUCIIOJb3Ysl METOAbl T€HETUKHU
YeJIOBEKa, COCTABJIEHHE T'€HOTUIUYECKUX
CXEM CKpEIIMBaHUS
[TogroToBka  yCTHBIX  COOOIIEHWUH  C
IIpe3eHTaluen 0 HACJIEJICTBEHHBIX
3a00JIeBaHUAX YeJIOBEKa

OK 01 Tema  2.11.  3akonomepnoctu|TecT

OK 02 U3MEHYUBOCTH [Tpaktnyeckas pabora Ne 13 Pemenue

OK 04 3a/1a4 Ha OIpEJeNICHHE THUIAa MyTaluuu IpH
nepefaye  HACJEJCTBEHHBIX  IPU3HAKOB,
COCTaBJICHUE TEHOTHITUYECKUX CXeM
CKpEIIUBAHUS

OK 01 Tewma 2.12. Cenexuus opranu3moB | Tect

OK 02 [Ipaktuyeckas pabora Ne 14 Pemenue

3aga4 Ha OIIPECACIICHUC BO3MOXHOTI'O
BO3HHUKHOBCHU HaCJICICTBCHHBIX




IIPU3HAKOB 10 CCJICKOHNHU, COCTaBJICHUC
FCHOTUIIMYCCKHUX CXEM CKPCHIMBAHUA

Pa3nen 3. Teopus 3BoJ1IonMH

KoHnTpoabHasn padora Ne 3
“Teopernueckne AacneKTbl JBOJTIOLUH
JKM3HM Ha 3emJe”

OK 02 Tema 3.1. WcTopus | OpoHTANBHBINA ONPOC

OK 04 3BOJIFOIIMOHHOTO YYEHHUS PazpaboTka J€HTBI BpPEeMEHH pa3BUTHS
ABOJIFOLIMOHHOT'O YUYEHHUS

OK 02 Tema 3.2. MUKpO3BOIIIOLIUS @poHTAJIBHBIN 0IIpOC

OK 02 Tema 3.3. MakposBostronus OnenuBaemast TUCKYCCHS

OK 02 Tema 3.4, Bo3HukHOBeHHE U|PPOHTAIBHBIN OMPOC

OK 04 pa3BUTHE KU3HU Ha 3emiie [Ipaktuyeckas padora Ne 15 IloaroroBka u
IPEJCTAaBICHUE YCTHOTO COOOLICHUA M
JICHTHI BPEMEHU BO3HUKHOBEHUS M Pa3BUTHSA
YKUBOTHOTO U PACTUTEIBHOTO MUPA

OK 02 Tema 3.5. [Tpoucxoxaenue| PpoHTaIBHBIN 0IIpoOC

OK 04 YeJIOBEKa — aHTPOIOTEHE3 [Ipaktuueckas pabora Ne 16 Paspaborka
JICHT BpEeMEHH Ha BHIOOP:
“OBONIOLIMST  COBPEMEHHOI'O0  YeJIoBeKa™,
“BpeMst M IyTH pacCeleHusl YeJoBeKa II0
miaHere”, “BmmsHune  reorpadudeckoit
cpenpl Ha MOpGONOTHI0O U (HU3HOJIOTHIO
4esoBeKa’”, “Yenoseuyeckue pacsl”,
o0cyxIeHne

Paznen 4. Ixonorus KonTpouabnas padora Ne 4

“TeopeTnyecKkue aceKThbl IKOJIOTHH”

OK 01 Tema 4.1. Oxonoruueckue|Tect mo skomornueckuMm  (akTopam H

OK 07 (bakTOpBI M CpeJibl KU3HU cpefaM *KHU3HH OpraHu3MOB

OK 01 Tema 4.2. [onynsuus, CocraBiieHne CXe€M KpYroBOpOTa BEIECTB,

OK 02 coo011ecTBa, SKOCUCTEMBI UCMOJb3Ysl MaTepHaIbl JIEKIIUU

OK 07 [TpakTnueckass pabora Ne 17 Pemenue
IPAaKTUKO-OPUEHTHPOBAHHBIX  PacUETHBIX
3aJJaHuM 1O MEPEHOCY BEILIECTBa U dHEPTUuu
B HKOCUCTEMAX C COCTaBJICHUE
Tpouueckux 1ene u nupamu 6ruomacchl
Y SHEPTUH

OK 01 Tema 4.3.buocdepa - rnobanbHas|OueHnBaeMas JUCKYCCHS

OK 02 JKOJIOTHYECKAsI CUCTEMA Tect

OK 07 [Tpaktuyeckas pabora Ne 18 Pemenue

MPaKTUKO-OPUEHTUPOBAHHBIX  PACUYCTHBIX
3a1a4 Ha onpeJieNeHue MJI0ILAU
HaCaXJICHUHN ISl CHIKEHUS KOHIEHTpAIlu!
VJIIEKUCIOro ra3a B arMocdepe CBOEro
pervoHa npoKUBaHUs




OK 01 Tema 4.4. Bnusuue | Tect
OK 02 aHTpororeHHbIX (akropoB Ha|llpaktnueckas pabora Ne 19 Pemenue
OK 04 ouochepy MPAaKTUKO-OPUEHTUPOBAHHBIX ~ PACUETHBIX
OK 07 3aJJaHUil 10 COXPAHEHMIO IPUPOJHBIX
PECYPCOB CBOETO PETHOHA MTPOKUBAHUS
OK 02 Tema 4.5. Bnusiaue coumansHo-|OneHuBaeMas IUCKyCCus
OK 04 IKOJIOTHYECKHX (PaKkTOpoB Ha|BBIMOTHEHUS TPAKTUYECKUX 3aJIaHUMN:
OK 07 3I0POBBE YETIOBEKA [IpakTuueckas pabora  Ne 20
“Onpenenenue CYTOYHOTO pauroHa
MMUTaHKUA,
IIpaktnueckas pabora Ne 21 “Co3ganue
WHUBUIyAJIbHOW MaMSTKHU MO OpraHU3alNU
panMoHaNbHOM (PU3NYECKON aKTUBHOCTH
IIpodeccuonanbuo- 3anoJyiHeHHe TabIuI Ha aHam3
OPMEHTHPOBAHHO co/lep:KaHMe |HH(pOpMALUU
Pasnea 5. buoJsorust B ;Ku3Hu
OK 01 *Tema 5.1 buorexnonoruun B|IIpaktudeckoe 3anarue Ne 22 Tabmuna Ha
OK 02 JKU3HH KaKI0Tr0 a”HaIu3 uHpopmanuu 0 Hay4YHBIX
OK 04 JOCTIKEHUSIX B O00JaCTH TEHETHYCCKHX
TEXHOJIOTUH,  KIETOYHOW  HHXKEHEPHH,
MUIIEBBIX OMOTEXHOJOTUI (IO TIpymmam),
MPEJICTAaBICHUE PEe3ylIbTaTOB 3aIOJIHEHUS
TaOJIUIIEI
OK 01 *Tema 5.2.3. buorexnonoruu u|[Ipaktnueckoe 3anstue Ne 23 Tabnuma Ha
OK 02 pacreHus aHanu3 uHpopMauu 0 pa3BUTHUA
OK 04 OMOTEXHOJIOT U c IPUMEHEHUEM
TEXHUYECKUX cHucTeM ([0  Trpymmam),
MIPEJICTABICHUE PEe3yIbTaTOB 3aIlOJIHEHUS
TaOIUIBI
Pa3znen 6. buoskosornueckue | [IperncraBienue pe3yabTaToB BBINOJIHEHUS
HCCJICAOBAHNSA yueOHO-HUCCIIeJ0BATENbCKUX MIPOEKTOB
(BBICTYTIJIEHUE C MTPE3EHTAINEN )
OK 01 Tema 6.1. OcHoBHBIE MeTObI| PPOHTATBHBIN OMPOC
OK 02 OMOIKOIOTHUECKUX
OK 04 HCCIIEN0BAHUMN
OK 07
OK 01 Tema 6.2 buoskonorundeckuii| Boimonnenue yueOHo-
OK 02 3KCIIEPUMEHT HCCJIEI0BATEIbCKOTO MPOEKTa Ha BHIOOP:
OK 04 [TpakTuyeckas pabora Ne 24
OK 07 OreHnka kadecTBa aTMOC(HEPHOTO BO3ayXa

Onenka  kauyecTBa
¢buToTECTUPOBAHUS
Onenka KkauyecTBa BOJ ITOBEPXHOCTHBIX
BOJIOEMOB [0 OpPraHOJENTHYECKUM U
(U3NKO-XMMHUYECKUM CBOICTBaM

Bnusinue ITAB Ha pocT u pa3Butue cemsiH
BBICIIMX PAaCTECHUHN

BnusiHue coneBoro 3arpsa3HeHus Ha pOCT U
pa3BUTHE CEMSH BBICUINX PACTEHUN
[TpaxTrueckas padora Ne 25

I104YB METOJO0M




3amuTa npoeKTa

OK 01
OK 02
OK 04
OK 07

Brimmonnenune 3x3aMeHalMOHHBIX 3aIaHUN
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