OBJIACTHOE TOCYJAPCTBEHHOE BIO/KETHOE
MMPO®ECCHUOHAJIBHOE OBPA30OBATEJIBLHOE YUPEX/JIEHUE
«CMOJIEHCKUH BA30OBbI MEIUIIUHCKHNU KOJLJIEXK
UMEHHU K.C. KOHCTAHTHUHOBO»

PABOYAS ITPOI'PAMMA
OBIIIEOBPA30BATEJILHON JUCIUTIJIMHBI

O/1.13 «buoaorus»

JJIsA CIEHUAJBHOCTHU
34.02.01 CecTpuHCcKOE €710

2023 r.



COJAEP)KAHUE

OOmiast xapakTepucTiKa padoueii mporpaMmmsl
obmeobpaszoBarenbHor quctuiuinabl O/J1.13 «buonorus»
CtpyKTypa u cofepkaHue 00111eo0pa3oBaTeIbHON TUCIUILIAHBI

YcnoBus peanuzanuu 001meo0pa3oBaTeIbHON TUCITUTLTAHBI
KoHTpo:b u o1ieHKa pe3yinbTaToB 0OCBOEHUS 0011e00pa30BaTeIbHOM
JUCIUILTAHBI

15

31
33



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHON JUCIHUILIMHBI O/1.13 «BUOJIOT US»

1.1. MecTo JUCHUIJIMHBI ¢ CTPYKTYPe OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMBbl:

VYyeOHas nucruILInHA ON.13 «bwomorusi» u3ydaeTcs B 00I1I€00pa30BATEIHLHOM
uKie oopazoBarenbHOi mporpammsl B cootBeTcTBHH ¢ PI'OC CIIO no cnenuansHoct 34.02.01.
CecTpuHCKOE J1€J10.

1.2. llenu u ni1aHupyeMble pe3y/bTAThl 0CBOEHHUS JHCIUIIIHHbI

1.2.1. lleay TUCHUIIMHBI.
- (opmupoBaHHEe y OOYYArOMIMXCS CHCTEMBl 3HAHUH O Pa3IUYHBIX YPOBHSAX JXU3HU CO

3HAHUEM COBPEMEHHBIX IIPEACTABICHUM O KUBOU IIPUPOJIE;

- (hopmupoBaHKE y 00YYAIONINXCS HABBIKOB IO IMPOBEACHUIO OMOJIOTHYECKUX HUCCIICIOBAHUI
C COONIOZICHWEM JTHYECKHX HOPM, apryMEHTHPOBAHHOW JMYHOCTHOW MO3HMIMU MO OEpeKHOMY
OTHOIICHUIO K OKpY’Kalollel cpese.

B pesynbTare ocBoeHUs1 y4eOHOW AUCIUTUIMHBI 00YYArOIIUICS TOIHKEH 3HATH:

— OCHOBHBIE TIOJIOKEHUSI OMOJOTHYECKMX TEOPUH M 3aKOHOMEPHOCTEH: KJIETOYHOW TEOpuH,
HBOJIFOLIMOHHOTO Y4Y€HHs, 3aKoHbl [, Menzaensa, 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH H
U3MEHYUBOCTH;

— BKJIAJ] BBIJAIOUIMXCS YUYEHBIX B Pa3BUTHE OMOJIOTUYECKON HAYKU;

— CTpoeHHE M (PYHKIMOHUPOBAHUE OMOIOTHYECKUX OOBEKTOB: KJIETKH, T€HOB U XPOMOCOM,
CTPYKTYpPHbI BU]IA;

— CYNIHOCTh OWMOJOTMYECKHX IPOLIECCOB: PAa3MHOXKEHHUSA, OIUIOAOTBOPEHUs, JEHCTBUE
HCKYCCTBEHHOI'O U €CTECTBEHHOI'0 0TOOpa, KpPYyrOBOPOT BELLIECTB M SHEPTUHU B KIIETKE;

— OHMOJOTUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIUKY.

B pe3ynbrate ocBoeHUs yueOHOMN TUCIUILIMHBI 00YYalOUUICs JOIKEH YMETh:
— pemaTh JJIEMEHTapHble OHOJOTMYECKHe 3aJaud: COCTABIATH CXEMbl CKpEUIMBaHUS,
OIHCBIBATH OCOOEHHOCTH BUIOB IO MOP(OJIOTHUECKOMY KPUTEPUIO;
—  BBIABJISTH PUCIIOCOOJIEHUS] OPIaHU3MOB K Cpe/ie OOUTaHuUS;
— AHaJIM3UPOBATh M OLEHUBATh PA3JIMYHBIE TUIIOTE3Bl O CYIIIHOCTH IPOUCXOKACHUS KU3HU U
YeJloBeKa.

1.2.2. Ilnanupyembie pe3yJibTAThl OCBOEHHS 00pa30BaTeIbHON TMCHUINJIHHBI B COOTBETCTBHU
¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO.

Oco6oe 3HaueHne JUCIUIUIMHA UMeeT npu GpopmupoBanuu u passutuu OK u I1K.



Kox n
HAHMeEHOBaHHeE
dopmupyembIx
KOMIIeTeHI M ii

IInanupyeMble npeaMeTHbIE Pe3y/IbTATHI OCBOCHHS THCIUTIIUHBI

Oo0mue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupath
CHOCOOBI PelIeHHUs
3a7a4
pohecCHOHATTLHOM
JeATEIILHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TpPYHdy, OCO3HAHUE IIEHHOCTH MAacTepCTBa,
TPYZIOJIO0HE;
- TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTHYECKOU H

COIIMAJILHOW HAINPABICHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATH,

IUIAHUPOBaTh U CaMOCTOSITENIbHO  BBIMIOJIHATH — TaKyro
NESITEIbHOCTD;
- HHTEpeC K pa3iuyHbiM cdepam mpodeccuoHaNbHOMI

JIeSITCIIbHOCTH,
OBnajicHWe YHHUBEPCAIBHBIMU YYCOHBIMH ITO3HABATEIIBHBIMU
JICHCTBHUSMU:

a) 0a30BbIe JJOTHYECKHe [IeliCTBUS:

- CaMOCTOSTENILHO  (hOpPMyJIHpOBaTH H  aKTyaJIM3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHHUS IS
CpaBHEHHUS, KIIacCU(PUKALIUU U 000O0IICHNUS;

- ONpenenaTh LeMH NeSTeNbHOCTH, 3aJaBaTh MapaMeTphl H
KPUTEPHUU UX JIOCTHIKCHUS;

- BBISBIIATH

3aKOHOMEPHOCTH W TNPOTUBOpEuYUs B

paccMaTpUBAEMBbIX SIBJICHHUSIX;

- BHOCHUTb KOPPEKTUBBI B  JCATCIbHOCTD, OLICHUBATh
COOTBCTCTBHC PE3yJIbTAaTOB OCIIAM, OLICHUBATh pUCKH
MOCJIEACTBUI ACATCIIBHOCTH

- Ppa3BUBATH KpCaTHuBHOC MBIIIJICHUC npu peIICHUH

YKU3HEHHBIX TIPOo0sIeM
0) 0a30BbIe HCCJIEI0BATEILCKHE TeHCTBHS:

- chopMupoBaTh 3HAHHS O MECTE M POJH OUOJOTHUU B

CHUCTEME €CTEeCTBEHHbIX HayK, B (OPMHUPOBAHUU

COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTHHBI MHUpaA, B
MO3HAHUM 3aKOHOB IMPHUPOABI U PELIEHUH >KU3HEHHO

BaKHBIX COIIMAJIbHO-3TUYCCKHUX, 3KOHOMMHNYCCKHUX,
OKOJIOTHYCCKHUX npo6neM YCJIIOBCUYCCTBA,

BOIIPOCOB paunuoOHAJIBHOI'O

a TaKxke B
peleHnu
IPUPOJIONOIBL30BaHUSA; B (OPMUPOBAHUHM LIEHHOCTHOIO
OTHOLIEHMSI K MPHUPOAE, OOIIECTBY, YEIOBEKY; O BKIJIAJE
POCCHUHCKMX M 3apyOeXHBIX Yy4Y€HBIX - OHOJIOTOB B
pasBuTHE OWONIOTHH; (PYHKIHMOHAIBHOW TPAaMOTHOCTH
YeJI0BeKa ISl pelICHNUs )KU3HEHHBIX MTPO0IIeM,

- yMeTb BIaJeTh CHCTEMOH OHMOJIOTMYECKMX 3HAHM,
KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAI0IIHe
NOHATUS ()KU3Hb, KJIETKA, TKaHb, OPraH, OpraHu3M, BUI,
ouocdepa;
UMMYHUTET,

OHOJIOrHYeCKue TCPMHHBI u

MO YJISALINS, DKOCHUCTEMA, OHOIIEHO3,

MeTa0oau3M, TOMEOCTa3, KJICTOYHBIN

OuocuHTe3  Oenka, OMONOIUMEPBI,  JTUCKPETHOCTH,

CaMOperyJisius, CaMOBOCIIPOHM3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUYHUBOCTh, 3HEPTrO3aBUCUMOCTD,
POCT U pa3BUTHE);

Oouonorudeckue Teopuu: kiuerouHas teopus T. IlIBaHHa,
M Illneiinena, P. BupxoBa; KJIOHaJIbHO-CEJIEKTUBHOTO

ummynurera I1. Opnux, .M. MeunukoBa, XpoMocOMHas




- BJIAACTH HaBBIKaMH y‘lGGHO-I/ICCJIGIIOBaTeJIBCKOﬁ u
HpoeKTHOﬁ JACATCIBbHOCTH, HABbIKAMHU PAa3pCIICHUA Hp06HeM;

IIPUYIUHHO-CIICACTBCHHBIC
AKTyaJIM3UupoBaTh 3aJaa4dy, BBIJIBUIaTb T'HMIIOTE3Yy €€ PCIICHUA,

HaxoauTb ApPryMCHTHI JI JOKa3aTcIbCTBa

- BBISABIIATH CBA3U u
CBOUX
YTBEPKJICHMM, 3aaBaTh IapAMETPBI U KPUTEPUU PELICHUS;

- AHAJIA3UPOBATH IIOJYYCHHBIE B XOJE PpCEIICHMS 3aJa4uu
pe3yibTaThl, KPUTUYECKH OLEHHMBATh MX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

-  YMETb IIEPEHOCUTH [IO3HABATEIIBHYI0O U

MMPAKTUYCCKYIO obnactu KU3HCACATCIIBHOCTH,

3HaHHUA B

- yMETh HWHTETPHPOBATh 3HAHUS M3 Pa3HBIX TMPEAMETHBIX
obnacreii;

- BBIIBHraTh HOBBIC HJICH, IIpejiaraTh OpPUTHHAIIbHBIC
MOJIXOJTBI U PEIICHHUS;

- CHOCOOHOCTh HX HCIIOJB30BaHHS B I03HABATCILHON H

COLIMAJIBHON MTPAKTHUKE

Teopuss  HaciencrseHHocth  T.  Moprana, 3akoH
3apojpbieBoro cxoactsa K. bapa, sBontonmonnas teopus
Y. JlapBuHa, CUHTETUYECKasi TEOPHs SBOJIOIUH, TEOPHUS
aaTporiorere3a Y. Jlapsuna; Teopusi 6moreorneHo3a B.H.
CykauéBa; yuenuss H.M. BaBwioBa - o IleHtpax
MHOTOOOpa3usi W  MPOHUCXOXKICHHUS  KYJbTYpPHBIX
pacrenuii, A.H. CeBepuoBa - 0 NyTsSIX U HalpaBICHUSIX
spoonnu, B.W. Beprasckoro - o 6uocdepe;
3aKOHBI (€1MHOOOpa3usi MOTOMKOB IEPBOI0O IOKOJIEHUS,
pacieruieHusi MPU3HAKOB, HE3aBUCHUMOIO HAaCJeI0BaHUS
npu3HakoB ['. Menzens, CIEMIEHHOro HacJaeI0BaHuUs
MPU3HAKOB M HapylleHus cueruienust reHoB T. Moprana;
19501 (V):] B HACJIE/ICTBEHHOM
H.N. Basuinogna, Te€HETUYECKOTO

paBHoBecust k. Xapau u B. BaiinOepra; 3apoapIieBoro

TOMOJIOTHYECKUX
U3MEHUYUBOCTH
cxonctBa K. bopa, Oumorenermueckoro 3akoHa D.
I'exkens, @. Miomepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);
npaBuia (MuHuMyma FO. Jlubuxa, »sKoJoruyeckon
UpPaMU/Ibl YUcesl, OMoMacchl U SHEPTUN);

runote3sl (koauepBaTHoil A.M. OmapuHa, NnepBHYHOTO
oynbona JIx. Xongpedina, wMukpocpep C. @Pokca,
puboszuma T. Yek);

- chopmupoBaTh YMEHHUS pPacKpbIBaThb COJEpKaHUE
OCHOBOIIOJIATal0IINX OMOJOTHYECKUX TEOPUN U TUIIOTE3:
KJIETOYHOH, XPOMOCOMHOM, MYTallHOHHOM,
ABOJIFOLIMOHHOW, TPOMCXOXKJIEHUS >KU3HHM U 4YEJIOBEKa;
BJIaJICHME CHCTEMOM 3HAHMH 00 OCHOBHBIX MeETOJax

HAay4YHOTI'O I1O3HAaHHA, UCHOJIB3YCMBIX B OMOJIOTHYECKUX




UCCIICIOBAaHUAX  JKUBBIX OOBEKTOB U DKOCHUCTEM
(ormcanme, wW3MEpeHWE, IMPOBEACHUE HAOIIOJACHHN ),
croco0amMy  BBISIBJICHHS M OICHKH aHTPOIOTCHHBIX
WU3MEHEHHH B TIPUPOJIC;

- chopmMHpoBaTh YMEHUS pacKpbIBaTh
OCHOBOITOJIATAIONINE  OMOJIOTMYECKHE  3aKOHBl U
3akoHomepHoctu (I. Meunnens, T. Moprana, H.U.
BasuiioBa, J. I'ekkens, @. Mrosiepa, K. bapa), rpanuiist
UX IPUMEHUMOCTH K KHBBIM CHCTEMaM;

- YMETh BBIJICIISATH CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHUSI BHPYCOB, KJIETOK IPOKAPHOT U IYKAPHUOT;
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
OMOTreoIIeHO30B, IKOCUCTEM B OHochepHI;

CTPOCHHUSI OpraHOB W CHUCTEM OpraHOB pacTCHUIA,
JKUBOTHBIX, YEJIOBEKA; IPOIECCOB KH3IHEIEATEIHHOCTH,
NPOTEKAOIIUX B OpTraHU3Max pAcTCHUH, JKUBOTHBIX M
YeJI0BEKa;

OMOJIOTUYECKHUX MPOIIECCOB: obmeHa BEIIIECTB
(Metabonu3Mm), UHGOPMALMK U TPEBpALLEHHUs] SHEPTHH,
OpoXKeHMs, aBTOTPO(GHOrO MU TIeTepoTPO(HOro THUIIOB
NUTaHusA, GOTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Me03a,
raMeToreHesa, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
Pa3BUTHS, DPa3MHOXKEHUS, WHAWBHIYATbHOTO Pa3BUTHS
opranu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS  TEHOB,
reTepo3uca;  JCHUCTBUH  HCKYCCTBEHHOTO  OTOOpa,
CTaOMIIM3HUPYIOMIETO, ABIDKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO oTbopa; AJJIONIATPUIECKOTO u
CHUMITaTPUYECKOTO BUI000pa30BaHus; BIIMSTHUSA
JBIDKYIIUX CHJI SBOJIIOIMHM Ha TE€HO(OHI MOy,




MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus,
YepelOBaHMUs HAIPABICHUN 3BOJIOIMU; KPYrOBOPOTa
BEIICCTB ¥ MTOTOKA SHEPTUU B IKOCHCTEMAX;

- TpPHOOPECTH OIBIT NPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHUS, WCIOJb3yeMbIX B OHOJIOTHH:
Ha6HIOIICHI/I$I N OIMKMCAHUA KXKUBBIX CUCTECM, IIPOLCCCOB U
ﬂBHeHI/If/’I; opraHu3alvi U IMPOBCACHUA OHOJIOTNYECKOTO
9KCIICPUMCHTA, BBIIBUKCHU S TUIIOTEC3, BBIABIIATH
3aBUCUMOCTHU MCKOY HCCIICAyCMbIMHA BCJIMYHNHAMMU,
OOBSICHATH TOJyYEHHBIC Pe3yJIbTaThl U (HOPMYIHPOBATH
BBIBOJIbI C UCIIOJIb30BAHUEM HAyUYHBIX TIOHSATHH, TCOPHIA U
3aKOHOB;

- chopMupoBaTh yMEHUS BBIICNATH CYIIECTBEHHBIC
NPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT M IYKAPHUOT;
OJHOKJICTOYHBIX U MHOT'OKJICTOYHBIX OpraHnu3MOB, BUIOB,
OMOTreoIIeHO30B U IKOCUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEIIECTB W TPEBPAIICHHS SHEPTUU B KIETKE,
doTtocuHTE3a, IUIACTHYECKOTO W  JHEPreTUYECKOTO
oOMeHa, XEMOCHHTE3a, MUTO34, Mmeiio3a,
OTLIIOIOTBOPEHUS, pa3BUTHUS U pa3MHOKEHUS,
WHAVBUAYAIbHOTO pAa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OoprOBI 32 CyIIECTBOBAHUE, E€CTECTBEHHOTO OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOIEHHOCTH OPraHU3MOB K
cpeac O6I/ITaHI/I5[, BIIUSIHHUSA KOMIIOHEHTOB JKOCHUCTEM,
AHTPOIIOI€HHBIX U3MEHEHUH B DKOCHCTEMax CBOEU
MCCTHOCTH, KpPYTOBOpOTa BCHICCTB U IMPEBPALICHHUC
sHEprum B Ouocdepe;

- chopMUpOBAaTh YMEHHUS TPUMEHSATH TMOJTYYCHHBIE
3HAHUA JUIsI OOBSICHEHHS OWOJIOTMYECKUX MPOIECCOB U




ABJICHUM, U1 IPUHATHS NPAKTUYECKUX PEIICHUM B
IIOBCEJJHEBHON ~ JKM3HM  C  Ienpl0  o0ecrnedyeHus
0€30IaCHOCTH ~ CBOEr0  3JI0pOBbsI M 370POBbs
OKpY’KaloUIMX JIIOJeH, cOoOIoAeHUs 340poBOro obpasa
KU3HU, HOPM TI'PAMOTHOTO IIOBEIEHUS B OKPYKAIOLIEH
OPUPOJHON  cpele;  NOHMMaHWE  HEOOXOAMMOCTHU
UCIIOJIb30BaHUsl JOCTMKEHUM COBPEMEHHOH OMOJIOTMH U

OMOTEXHOIOTUI JUIS palMOHAIBHOIO
IIPUPOJOINIOIIB30BAHMS; yMEHUue UCIIOJIB30BaTh
COOTBETCTBYIOLIUE apryMEHTHI, OMOJIOTHYECKYIO

TEPMHUHOJOTHI0O W CHMBOJIMKY JJS JOKa3aTellbCTBa
POJICTBA OPraHU3MOB Pa3HBIX CHUCTEMATHUYECKUX TPYIIIL;
B3aMMOCBS3M OPTaHU3MOB U Cpe/bl OOUTaHUs; EIUHCTBA
YeJI0BEUYEeCKHX pac; HEOOXOIMMOCTH 3JI0pOBOTO oOpasa
JKU3HHU, COXPAHEHHS pasHOOOpa3us BHIOB U IKOCHUCTEM,
KaK  yCJOBHS  COCYIIECTBOBAHHMS  TPHUPOILI U
YeJI0BEYECTBA;

- copMHUpPOBATH YMEHHUS periaTh OMOJIOTMUECKHUE 3a/1auH,
COCTaBJISITh T€HOTUINHMYECKUE CXEMbl CKpEIUBAHUS IS
Pa3HbIX TUIIOB HACIEJOBaHUS MPU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMbl MEPEHOCAa BEIIECTB M HHEPrUU B
sKOcHCcTeMax (ILIeMU MUTAHUS, TTUIIEBBIE CETH), BBISBIATH
MPUYUHHO-CIICACTBEHHBIE CBSI3M MEXKIy HCCIIETyEMBbIMHU
OMOJIOTUYECKHUMHU 00BEKTaMH, TIPOIECCAMU U SIBJICHUSIMU,
JIe7aTh BBIBOJIBI U TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX
pe3yJIbTaTOB;

- chopMupoBaTh yMEHHS KPUTHYECKH OICHUBATh
uH(}OpPMAIIHIO OHMOJIOTUYECKOro coJiepKaHus,
BKJIIOYAIOUIYI0 TICEBJIOHAYYHBIE 3HAHUS W3 Pa3IUYHBIX




HUCTOYHUKOB (CpeAcTBa MacCcOBOW MH(pOpMamuu, HaydHO-
MOMYJISIPHBIE MaTepUalbl); HHTEPIPETUPOBATh AITUUECKUE
acCreKThl COBPEMEHHBIX UCCIIEJJOBaHM B OHOJIOrUH,
MeAUIIMHE, OMOTEXHOJIOTHH; pacCMaTpuBaTh rio0ajabHbIe
HKOJIOTHYECKHE poOIIeMbI COBPEMEHHOCTH,
dbopMUpOBAaTh TO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3UIMIO, YMEHHUE OICHUBATh OTHYECKHUE AaCIICKTHI
COBPEMEHHBIX HCCIIECIOBAaHUI B 00JaCTH OMOTEXHOJIOTHUU
u TCHETHUYECKUX TEXHOJIOTUI (kKIOHUpOBaHUE,
UCKYCCTBEHHOE OILIIOIOTBOPEHHUE, HAIpPaBIEHHOE
U3MEHEHHEe TEeHOMa H  CO3[JaHhe  TPaHCTEeHHBIX
OpraHU3MOB);

- chopmupoBaTh yMEHHsA CcO37aBaThb COOCTBEHHBIE
MUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha OCHOBE
OMOJIOTUYECKOU uH(pOpMaIUU u3 HECKOJIbKHX
HUCTOYHUKOB, TPAMOTHO WCIIOIH30BaTh TOHSATUHHBIN
anmapat OUOJIOTHH;

- yMeTh BBIABUTATH THIIOTE3bI, MPOBEPATH  HX
AKCIIEPUMEHTATbHBIMU CPEICTBAMU, (DOpMyIHpYysS Ielb
WCCIICTOBAHMsI, aHATTU3UPOBATh MOJTYYEHHBIE PE3yIbTaTh
U JIeTIaTh BBIBOJBL;

- MpPUHUMATh Yy4YacTHe B HAYYHO-HCCIIEI0BATENbCKON
pabore 1O OWOJOTHMH, OKOJOTMM UM  MEIUIIMHE,
MPOBOUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB M
MyOJUYHO TPEICTaBIATh IMOJyYEeHHBIC pe3yJIbTaThl Ha
YYCHUYECKUX KOH(PEPEHITUIX Pa3HOr0 YPOBHS;

OK 02. Ucnionb3oBarth
COBpPEMEHHBIE
CpeICTBa MOUCKA,

B o6nacTi IeHHOCTH HAYYHOTO TIO3HAHMS:
- copMHpPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAayKd U OOIIECTBEHHOM

- C(I)OpMI/IpOB aTb  YMCHHS  KPUTHUUYCCKH  OLICHUBATH
I/IH(I)OpMaL[I/IIO OHOJIOTHYECKOTO COACPpIKaHuA,
BKIIFOYAOMYIO TICCBAOHAYYHBIC 3HAHUSA U3 PA3JIMYHBIX

9




aHanm3a u
UHTEPIpETANN
uHpopmanuu u
UH(POPMAIIMOHHBIC
TEXHOJIOTUH TSI
BBITIOJTHCHMSI 32/1a4
npohecCHOHATBLHOM
JESTEIIbHOCTH

IMPAKTHUKH, OCHOBAHHOTI'O Ha JAuajiore

KYJIBTYD,

CIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE SA3BIKOBOM M YHUTATENbCKOW KYIbTYpPbI
KaK Cpe/ICTBa B3aUMOJICHCTBUS MEXIY JIOJAbMHU M TMO3HAHUS
MUDA;

- OCO3HAaHWE IIEHHOCTH HAy4YHOH NeATeIbHOCTH, TOTOBHOCTH
OCYIICCTBIISATh MIPOEKTHYIO u HCCJICIOBATEIHCKYIO
JESTSIIBHOCTh HHIMBUYyaIbHO U B TPYIIIIC;

OBnaneHre YHHUBEPCAIBHBIMH YYEOHBIMH IO3HABATEIbHBIMU
NENCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIaJIeTh HaBBIKAMU TOJyYEHUsI HHPOPMAIMH U3 UCTOYHHKOB
pa3HbIX THUIOB, CAMOCTOATEIHHO OCYIIECTBISTH IOUCK,
aQHAJIN3, CHUCTEMATH3AIlMI0 W HMHTEPIPETAIU0 WHGOpMAITUU
Pa3IUYHBIX BUJIOB ¥ (JOPM IMPEICTABICHUS;

- co3daBaTh TEKCTHI B pa3IUYHBIX (opMarax ¢ YydYeTOM
Ha3Ha4YeHWS WH(OpPMAUK ¥ TENeBOW ayIUTOPHH, BHIOHpas
ONTUMATBFHYIO (OPMY MPEICTABICHUS U BU3YyaTH3aIUH;

- OLIGHHBAThH JIOCTOBEPHOCTH, JIETUTUMHOCTH MH(OpMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOPMaM;
CpencTBa UH(OPMAIIMOHHBIX u

KOMMYHHKAIIMOHHBIX TEXHOIOTHI B PEIICHNHU KOTHUTHUBHBIX,

- HCIIOJB30BaTh

KOMMYHHKAaTHBHBIX u OpraHnu3allOHHBIX 3aga4 C

CcOOIrOIeHNEM TpeboBaHU IPTOHOMUKH, TEXHUKU
0C30MMaCHOCTH, THUTHUEHBI, PECYpPCOCOCPEKEHUS, MPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MMacCHOCTH;

- BIIQ/IETh HABBIKAMU PACMO3HABAHUS W 3alUThl HHGOpPMAIUH,

UH(POPMALIMOHHOM 6€30MaCHOCTH JTMYHOCTH

HUCTOYHUKOB (CpeAcTBa MacCcOBOW MH(pOpMamuu, HaydHO-
MOMYJISIPHBIE MaTepUalbl); HHTEPIPETUPOBATh AITUUECKUE
acCreKThl COBPEMEHHBIX UCCIIEJJOBaHM B OHOJIOrUH,
MeAUIMHE, OMOTEXHOJIOTHH;

- UHTEPHPETUPOBATH 3TUYECKHE ACHEKThl COBPEMEHHBIX
WCCJICIOBAaHU B OMOJIOTUH, MEAHWIIMHE, OMOTEXHOJIOTHUH;
paccMaTpuBaTh TJIOOATBHBIC JKOJOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K HUM

COOCTBEHHYIO TIO3HUIIMI0, YMEHUE OLICHHBATh ITHUYECKHUE

aCreKThl COBPEMEHHBIX HCCIIEJOBaHMM B  00JIACTH
OMOTEXHOJIOTHH u TeHETUYECKUX TEXHOJIOTHIA
(KIOHUpOBaHUE,  HMCKYCCTBEHHOE  OIUIOJOTBOpPEHHUE,
HAIpaBlIECHHOE HW3MEHEHHWE TEeHOMa U  CO3/aHue
TPAHCTEHHBIX OPTaHU3MOB);

- chopMHpOBaTH YMEHHS CO3JaBaTb COOCTBEHHBIC
MHACbMEHHBIE W  YCTHBIE COOOIIEHUS Ha OCHOBE
OMOI0rNYecKOon uHpopmaruu u3 HECKOJIbKHX
WCTOYHHKOB, TPAaMOTHO UCIOJIb30BaTh TOHSATUHUHBIN

arrapar Ouosorun
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OK 04. DddextuBHO

B3aUMO/ICHICTBOBATh U
paboratb B
KOJIJICKTHBE "
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTUIO, CaMOCTOSATEIIBHOCTH U
CaMOOIIPEIEIECHHUIO;

-OBJIaJICHHUE HaBBIKAMH y4eOHO-UCCIIeI0BATEIbLCKOM,
MPOEKTHOM M COLIMATIbHOM JAEATEIbHOCTH;

OBaagenue KOMMYHHMKATHUBHBIMH
JeHCTBUSIMU

0) coBMecTHas 1eITeJIbHOCTD.

- INOHMMAaThb M HCIOJIb30BaTh IPCUMYHICCTBA KOMaHI[HOI\/JI u

YHHUBepPCAJbHBIMU

WHIUBUTyJIbHOU PaOOTHI;
- MPUHUMATD COBMECTHOH
OpraHU30BBIBATh

JOCTHMIXKCHHUIO. COCTABJIATH I1IJIaH HeﬁCTBHfI, pacupeaciiiTb poJint

LETH
U KOOPAWMHUPOBATH

JIeSITEILHOCTH,
IEUCTBUS II0 €€
C y4eTOM MHEHUH YYaCTHUKOB OOCYXJaTh pe3yibTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBAaTH U BBINOJHATH pPabOTy B YCIOBUAX
peaiabHOrO, BUPTYaJIBLHOTO u KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHECTBIATH IHO3HUTUBHOC CTPATCTUYCCKOC IIOBECACHHUEC B

Pa3IMYHBIX CUTYyalLUsIX, MIPOSIBJISITH TBOPYECTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBaagenue YHUBEPCAJIbHbIMHU peryJassTUBHBIMH
JeHCTBUSIMU:

') MPUHSATHE ce0si U IPYTHX JIIOe:

- NPUHAMAThb MOTHBBI M apPryMEHTHl JAPYIHX JIOJEH IIpU
aHaJIN3€ PE3yIbTATOB JIEATEIBHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYTHUX JIOJIeN Ha OMIMOKH;

- pa3BUBaTh CMIOCOOHOCTh MOHUMATh MUP C MO3UIMU JPYTOro
4eJIoBeKa

- chopmupoBaTh yMEHHS CO37aBaTh COOCTBCHHBIE
NUCHbMEHHBIE W  YCTHBIE COOOIIEGHHST Ha OCHOBE
OMOJIOTHYECKOM UHPOpPMALIUU u3 HECKOJIbKUX
UCTOYHUKOB, T'PaMOTHO HCIOJb30BATh TMOHATHUHBIN
arrmapar OHOJIOTHH;

- yMETh BBIABUTATh THIIOTE3bI, MPOBEPATh  HX

AKCIIEPUMEHTATBHBIMUA CPEJICTBAMU, (DOpMYIHUpYys IIelb
WCCJICIOBAHMSI, AaHATTU3UPOBATh MOJTYUYCHHBIC PE3yJIbTAThI
U JIeTIaTh BBIBOIBI;

- NpPUHUMATh Yy4YacTHE B HAYYHO-UCCIIEIOBATEIbCKOU
pabore OHMOJIOTHH,
NPOBOJUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB U
nyOJIMYHO TPENCTABIATh IOJTYYCHHBIC PE3yJbTaThl Ha
YYECHUYECKUX KOH(PEPEHIIUSIX PA3HOTO YPOBHSI

10 3KOJIOTHH u MCOUILINHE,
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OK 07.
ConeilicTBOBaThL
COXPaHEHHUIO
OKpYXKaroIiei cpeibl,
peCypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
W3MEHEHUU KIIMMaTa,
TIPUHIIAIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
eficTBOBAaThH B
Ype3BhIYAITHBIX
CUTYalUAX

B o00s1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS:

- ¢(hOPMHUPOBAHHOCTb 3KOJIOTUYECKOH KYJIbTYpPbI, IOHUMaHHUE
BIIMSIHUS COLUAIBHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSTHUE
OPUPOJHON M COLMANBHOM Cpezbl, OCO3HaHHE IJI00aIBHOIO
XapakTepa 3K0J0rMYeCcKUX Ipooiem;

- IUIAHUPOBAHUE U OCYILECTBICHUE IECUCTBUI B OKPY KAOLICH
Cpelne Ha OCHOBE 3HAHUsA LeJIed YCTOWYMBOIO pa3sBUTUSA
YeJI0BCUECTBA;

AKTMBHOE  HEIPUATUE  JIEUCTBUM, IPUHOCIIIMX  BpPEJ
OKpYXarolleu cpene;

- YMEHHE IPOTHO3UPOBaTh HEOJIArONPHUITHBIE 3KOJIOIMUYECKHUE
NOCJIEACTBYS NPEANPUHUMAEMBIX JEUCTBUM, IPENOTBpaLIaTh

UX;

- PpaCIupCHUC OIIbITa ACATCIIBHOCTH 9KOJIOTHYECKON
HAITPaBJICHHOCTH,
- OBJIaICHHUEC HaBBIKaMU y‘-Ie6HO'HCCHCHOB&TGHBCKOﬁ,

MPOEKTHOW U COLIMATIBHOM AEATEIbHOCTH

- BJAJETh CHUCTEMON 3HAHWI 00 OCHOBHBIX METOIAX
HAay4YHOT'O TIO3HAHUS, MCIIOJIb3YEMBIX B OHOJIOTHYECKUX

UCCIIC/IOBAHHUSIX  JKUBBIX  OOBEKTOB W 3KOCHUCTEM
(ormMcanmwe, wW3MepeHWE, IMPOBEACHUE HAOJIOJICHHM ),
croco0amMy  BBISBJICHHS M OICHKH aHTPOIOTCHHBIX

W3MEHEHUH B IPUPOJE;

- YMETh BBIABJIATH OTIMYUTEIBHBIE TMPU3HAKUA KUBBIX
CHUCTEM, B TOM YHCJE T'pUOOB, PACTCHUM, >KUBOTHBIX U
YeJI0BEKa; MPUCIOCOOIEHHOCTh BUJIOB K Cpe/ie 0OUTaHuUs,
abMOTHYECKNX M OMOTUYECKUX KOMIIOHEHTOB IKOCHUCTEM,

B3aUMOCBSI3CH OpraHu3MOB B cooOIiecTBax,
AHTPOIIOTEHHBIX M3MEHCHHH B OKOCHCTEMax CBOCH
MECTHOCTH;

- yMeTh  BBIACHATH  CYNICCTBCHHBIC  IPU3HAKU
OMOJIOTUYECKHUX MPOIIECCOB: obmeHa BEILIECTB

(meTabonu3m), MHPOPMALIUM U TPEBPALICHUS SHEPTHH,
Opo’keHHUs, aBTOTPOPHOrO U TEeTEPOTPOPHOrO THUIIOB
nMUTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEil03a,
raMeToreHesa, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pa3BUTHA, PA3MHOXKEHUS, WHIUBUIYATHHOTO pPa3BUTHUS
opranu3Ma (OHTOTeHe3a),

NEeUCTBUN

B3aUMOACHUCTBUS T'CHOB,

reTepo3uca; HCKYCCTBEHHOTO  0TOOpa,
CTaOMIIM3HUPYIOIIETO, ABIDKYIIETO W Pa3pbIBAIOIIETO
otbopa; AJIONATPUIECKOTO "

BHJ1000pa30BaHUS;

€CTECTBCHHOI'O

CUMITIATPUUICCKOT'O BIIUSITHUSL
JABOKYIIUX CHJI 3BOJIFOIMU Ha FeHO(i)OHJI MOITYJIAINHA
HpI/ICHOCO6J'IeHHOCTI/I OpraHu3aMoOB K CpcIc O6I/ITaHI/I$I,
qepCcaOBaHUA HaHpaBJ’ICHHﬁ OBOJIIOLIMH,; KPYroBOpOTa

BCIICCTB U ITOTOKA SHCPI'UH B 3KOCUCTEMAX
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IK 2.2. Hcnons3oBath B paboTe MeIUIMHCKHE WH(GOPMAIMOHHBIE CHUCTEMBI W HH(POPMAIMOHHO-KOMMYHUKAIIMOHHYIO CETh
«HTepHeT.
IIK 3.1. KoHcynbTHpOBaTh HaceIeHHe 10 BOIpOocaM MPOQHIIaKTUKH 3a00JI€BaHUM.

I/IHBapI/IaHTHLIe HeJEBbI€ OPUEHTHUDPDLI:

DB-¢duzuveckoe BocnuTaAHNE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbSl U IMOIHOHAJIBHOI0 0JIArONOJIy4n sl

CoOmroieHre npaBuil JUYHOW W OOIIECTBEHHOH 0€30mMacHOCTH, B TOM uucje 0e30MmacHOro MmoBeeHUsS B MH(POPMAIMOHHOW cpejie, BhIpaKCHUE Ha
HpaKTI/IKe yCTaHOBKI/I Ha 3IIOpOBI)II7I 06p213 KU3HU, HpO?IBJIeHI/Ie CO3HATCJIIBHOI'O HerI/ISITI/Ifl Bpez[me HpI/IBI)I‘-IeK.

JAHB - 1yX0BHO — HPABCTBEHHOE BOCIIUTAHUE

[IposiBneHne NpUBEPKEHHOCTH K IyXOBHO- HPDaBCTBEHHBIM LIEHHOCTSIM.

IHII - neHHOCTH HAYYHOI'0 NO3HAHUA

JlesiTennbHO BhIpa)kaTh O3HABATENIbHBIE MHTEPECHI 10 MTPEIMETY, 00J1a1aTh IPEICTABICHUEM O COBPEMEHHON HAay4YHOI KapTUHE MHUpa

9kB - 3xo0J0rHYecKoe BOCIUTAHHE

JleMoHCcTpanysi B NOBEIEHUU CPOPMHUPOBAHHOCTU 3KOJOTMYECKOW KYyJIbTypbl Ha OCHOBE BIIMSHHUS COLMAIbHO- AKOHOMHUYECKHX IIPOLECCOB Ha
Opupoay, B TOM 4YHCJIEe Ha TJ00aJbHOM YpOBHE, NMpPUMEHEHHE 3HAHMW Hu3 0011e00pa3oBaTeNbHBIX AUCHUIUIMH JJI Pa3yMHOro, OepeXHOro
MIPOU3BOACTBA U MPUPOJONOJIb30BAHUS.
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2. CTPYKTYPA U IPUMEPHOE COJEPJKAHUE OBLLIEOBPA30BATEJILHOI
TACIATITAHBI

2.1 O0beM y4eOHOM QMCHUILIMHBI U BUAbI YU4eOHO# padoThI

Bua yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 144
B T.4.

OcHoBHOe coJep:kaHue 116
BT. U..

TEOpETHYECKOe 00yUueHne 112
71a00paTOpPHBIE 3aHATHS 4
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Colep:KaHue 28
MPUKJIAJTHOI0 MOIYJIfA)

TeopeTudeckoe o0ydeHue 26
71a00paTOPHBIE 3aHATHS 2
KouncyabTauus 12
IIpome:xxyTouyHast arTecTanus (IK3aMeH) 6

Bcero 162




2.2. TemaTnuyeckmii IJIaH U coJepkanue o0meodpasoBarenbHON Tucuunanubl O/1.13 «buosorus»

Conep:xanue yueOHOro Marepuaia (OCHOBHOE H PO ecCHOHAIBHO-

HaumenoBaHue dopmMupyembie
OpPHEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aAHATHS, O06bem yacoB
pa3iesioB U TeM . KOMIIETEeHIIUH
NPUKJIATHON MOTYJIb (IPH HATUYHH)
1 2 3 4
Pa3znea 1. KiteTka — CTPyKTYPHO-(DYHKIMOHAJIbHAS €IMHUIIA ;KUBOTO 52
Tema 1.1. OcHoBHOE coepxaHue 2
buonorus kak TeopeTnueckoe odyueHue: 2
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUU C APYTUMH HayKaMU: OMOXHUMHUS,
onodusuka, OnoHuka, renoreorpadus u ap. Posb 1 Mecto Onosoruu B OK 02
(hopMHUPOBaHUH COBPEMEHHOM HAyYHOH KapTUHBI MHPA. 3HAYCHUE
Omosorndeckunx 3HaHui. Mcropus 6uonoruu. 3Ha4eHre ITUTOJIOTHH JIJIST Pa3BUTHS
OHMOJIOTHH U TTO3HAHUS MPUPOIBL. METOIBI IUTOJIOTHH: MUKPOCKOITHS,
xpomarorpadus, KyJIbTypa KIETOK.
Tema 1.2. Oomasn OcHoOBHOe co/iep:KaHue 2
XapaKTepPUCTHKA TeopeTnueckoe odyueHue: 2
KA3HH Pa3znoo6pa3zue Ouocuctem. Opranuzanus OHOJIOTHIYECKUX CUCTEM. Y POBHU
OpraHu3aIi OMOCHCTEM: MOJIEKYIISIPHO-TEHETHYECKHM, OpTraHOUIHO-KIETOYHBIN, OK 02
OpraHU3MEHHBIN, MOMYIAINOHHO-BUOBON, SKOCUCTEMHBIN
(buoreonieHoTHUECKHI ), OMochepHsbiid. Hayku, nzyyatonme 6MoI0rnuecKue
O0OBEKTHI Ha Pa3HBIX YPOBHSX OpraHMU3aluu *u3HU. OOmIas XapakTeprucTuKa
KU3HHU, CBOWCTBA )KHUBBIX cHCTEM. [Iporiecchl, mpoucxoasime B OnocucTeMax
Tema 1.3. OcHoBHOE conepxaHue 10
buonornyecku Teopernueckoe odyuenue: 8
BaiKHbIC XuUMHUECKUM cocTaB KJIeTKU. Heopranuueckue BemiecTBa KIETKU, X OK 01
XUMUYeCKHne Ouosoruveckast poib. 2 OK 02
coeJIMHEeHUsI.

OK 04




Oprannueckue BeniecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa
1 QyHKIMH O€TKOBOU MOJIEKYJIbl. DepMEHTHI, MPUHITUI X JEHCTBUS. Y TJICBOJIBI.
Bbuonornveckue GyHKINU YTIIEBOJIOB.

Jlunuaer. O0mwmii man crpoenus. ['uapodunbHO-THAPO(HOOHBIE CBOWCTBA.
Knaccudukanus mununos. buonornueckue pynkunn munuaoB. AT®. Ctpoenue
Mmonekynsl AT®. buonornyeckue ¢pynxmuu ATO.

BemectBa naciencrsennoctd. Tunsl HK. @ynkunn HK. Tunser PHK.

Ponb opranmyeckux U HEOpraHUYECKUX BelleCcTB B KiieTke. CocTaBlIeHHE
TaOIUIBI. 3alIUTa MPE3CHTAIIHH.

JlaGopaTopHoe 3aHsiTHE

JlaboparopHast pabora “Onpenencarne BuramMmuaa C B IPOAyKTaX MUTAHUS
[ToaroToBka BapuaHTOB OIBITA, HAOIIOICHUE 32 KAYECTBEHHBIMU PEAKIUSIMH,
3aIoJIHEHHE paboveil TaOIHIIbI, MHTePIpETAIHs HAOII01aeMbIX SBICHHIH,
(bopMyIHpOBaHUE BHIBOIOB

Tema 1.4. OcHoOBHOe coep:kaHue 14
CTpyKTypHO- Teopernueckoe o0yueHue: 12
(GyHKOHOHAILHAS Knerounas teopus (T. [lIBann, M. lIneiinen, P. Bupxos). OcHOBHBIE 2
OpraHu3auus II0JIO’KEHHSI COBPEMEHHOM KJIIETOYHON TEOpUH. THIBI KIETOK: JyKapruOTHYECKast
KJIETOK U npokapuotnyeckasi. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKapUOT

(pacTuTenbHOM, )KUBOTHOH, rprOHOIT). CTpoeHne NPOKapHOTUYECKON KIIETKH.

Oco0eHHOCTH CTPOEHUS reTepoTpOodHOM U aBTOTPOPHON MPOKAPUOTUUECKUX

kieTok. CTpoeHue niaa3zMaTH4eckoil MeMOpaHsbl. TpaHCIOPT BEIIECTB Yepes

1a3MaTHYECKy0 MeMOpaHy: MAaCCUBHBIN U aKTUBHBINA. DHAOIUTO3: MTMHOLUTO3,

¢aronuro3. x3o1uTo3. O60I0UKa UM KIIETOYHAs CTeHKa. LluTomiazma.

ITuTozons. [{luToCckKeneT.
Tema 1.5. HememOpanHbIe OpraHoU/Ib! KJIETKH: pHOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIH 2
HememOpannble 1eHTp. OpraHou il IBUKEHUS: PECHUYKHU U KXT'yTUKUA. CTpoeHue U QyHKIHUH

OK 01
OK 02
OK 04
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OpraHeJiibl KJII€TKHA. HCMGMGpaHHHX OpraHoOna0B KIICTKU

Tema 1.6. OnxHomMeMOpaHHBIE OpraHOWABI KIETKH: dHI0Iu1a3Maruyeckas cetb (I11C), 2
OnnomeMOpanHble | ammapat [ 0JIb/KH, TH30COMBI, IEPOKCUCOMBI, BAKYOJIH PACTUTEIILHBIX KIIETOK.
OpraHeJIbl. CrtpoeHre U QyHKIIUN OTHOMEMOpPaHHBIX OPTaHOMIOB KJIETKU. KIIETOYHBIH COK.

Typrop.
Tema 1.7. [ToryaBTOHOMHBIC OPTAaHOUIBI KIIETKU: MUTOXOHJIPHH, TTACTH B 2
JIBymeMOpaHHBIE XJIOPOIUTACTHI, XPOMOILIACTHI, JIEHKOIUTACTHI, UX CTPOCHUE U (PYHKIIHH.

opraHe/UIbl KJIeTKU. | SIIepHBI anmapar KJIeTKU, CTpOeHHe U (QYHKIUH.

Tema 1.8. SnepHslii annapart KIETKU, CTPOCHUE U (QYHKITUH. 2
KuaerouHnoe siapo.

O6o01aroliiee 3aHsITHE IO CTPYKTYPHON OpraHU3aIMK KICTKH. 2
JlMcKyccHs 1o BOIPOCaM JIEKIIUU, KOHTPOJIbHAs paboTa.

JlabopaTopHoe 3aHsiTHE:

JlaboparopHas pabota «CTpoeHue KIeTKH (pacTeHHUs], ’KUBOTHbIE, IPUOBI) U
KJIETOYHBIE BKIIFOUEHUS (KpaxMall, KapOTUHOUIBI, XJIOPOILIACTHI,
XPOMOIITIACTHI )»

[TproOperenHune OnbITa MPUMEHEHHSI TEXHHKUA MUKPOCKOTTUPOBAHUS TTPH
BBITIOJTHEHUH JTA00paTOpHBIX paboT. [ToAroToBKa MHKpOIIpEIapaToB,
HaOJTI0ICHUE C TIOMOIIBI0 MUKPOCKOTIA, BBISIBJICHHE PA3IHUNN MEXKTY
M3y9aeMbIMU 00BEKTaMH, HHTEPIIPETAIN HAOTIOaeMbIX SIBIICHUH,
(dbopMynupoBaHHe BHIBOIOB

Tema 1.9. OcHoBHoOe coJep:kaHne 4
CTpyKTypHO- Teoperuueckoe o0yueHue: 2

¢byHKUMOHAIbHbIE Crpoenne xpoMocoM. XpOMOCOMHBIM HAOOP KJIETOK, TOMOJIOTHYHbBIE U OK 01
(daxTopsI HETOMOJIOTHYHBIE XPOMOCOMBI, TAIJIOWAHBIN U AUTUIOUIHBIH HAOOD. OK 02
HacjeacTBeHHOCTH. | Hykneunossie kuciothel. JJHK u PHK. Ctpoenne HykiIenHOBBIX KHCIIOT.

Hyxneoruasl. Kommementaphsie a3otuctsie ocHoBanus. [Ipasuno Yapradda.
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Crpyxrypa JIHK — naBoiinast ciupans. MecToOHax0x/1eHHue U OMOIOTHYEeCKHe
¢byukaun JJHK. JIHK-3kcnieptuza. Buast PHK. ®ynkiuun PHK B kietke

Pemenne 3aaa4 Ha OonpeaAcICHUE IIOCIEA0BATCIIbHOCTH HYKIICOTHI0B

Tema 1.10.
IMpoueccsl
MATPHYHOIO
CHHTe3Aa.

OcHoOBHOe coiep:kaHue

TeopeaneCRoe oﬁyqelme:

Martpuunsiii cunare3 JJHK — permukanums. [Ipuanuns perunkanuu JTHK.
Mexanusm perunkanuu JJHK. Penapanusa JIHK (nopernnexaTuBHas,
nocrperuiekatuBHasi). Peakuuu matpuyHoro cuntesa. [Ipunnun
KOMIUIEMEHTAPHOCTH B peakuusax matpuuHoro cunresa. JJHK u resst.
I'enernueckuii koj, ero cBorcTBa. TpaHckpunius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsuus u e€ stanbl. YciaoBus Ouocunresa 6enka. Crpoenne T-PHK u
KOJMPOBaHUE aMUHOKHCIOT. Posib pubocom B OnocunTe3e Oenka

Pemrenue 3a1a4 Ha onpeesieHUe MOCIeI0BaTeIbHOCTH aMUHOKHCIIOT B
MOJIEKYJIe OenKa.

Penrenue 3aau Ha onpesiesieHHE MOCIeI0BATEIbHOCTA AMHHOKHUCIIOT B
MoJIeKyJie Oelika B Cilydae H3MEHEHHS TI0CIIeI0BaTeIbHOCTH HyKIeoTHnoB JJHK

Ob6o0u1aroriee 3aHsATHE IO MOJIEKYJISIPHOW OMOJIOTHH.

OK 01
OK 02

Tema 1.11.
HekJjieTouHbIe
(opmbI KHU3HU

OcHoBHOE coacpkanue

TeopeTuquKoe oﬁyqe}me:

Bupycsl — HeknieTouHble (YOPMBI )KU3HU U 00JIUraTHbIe napa3uthl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. Ku3HeHHbIH
nuki JIHK-cogepxamnx Bupycos, PHK-coaepxamunx Bupycos,
6akrepuodaros. BUY, renatur yenoseka.

bakrepun. OOmas xapaktepuctuka. [lonstue mramm. Bupycel n 6akrepun:
CXOJICTBA U pa3Inyus

Bupychbie u 6akTepuanbubie 3a0oseBanus. OOmMe MPUHITUIIBI HCTIOIB30BaHUS
JIEKapCTBEHHBIX BemecTB. OCOOCHHOCTH MTPUMEHEHHUS aHTUONOTHKOB.
[IpencraBnenue yCTHBIX COOOIIEHUM C TPE3CHTAIMEH, TOATOTOBICHHBIX IO
MEPEYHIO0 UCTOYHUKOB, PEKOMEH/I0BAHHBIX MPENoaBaTeIeM

OK 02
OK 04
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Tema 1.12.

O0MeH BeniecTs "
npeBpaiieHue
JHEPTUH B KJIETKe

OcHoBHOe coaep:kanue

Teopernueckoe o0yueHue:

AccuMUIIAIMS U AUCCUMMIISLMS — JIBE CTOPOHBI MeTabonu3ma. Turel oOMeHa
BEIIECTB: aBTOTPOGHBIN U reTepoTpodHBIN, a3pOOHBINH U aHAPPOOHBIH.
DuHepreTuyeckoe obecreuenue kietku: npespamienne AT® B 0OMEeHHBIX
nporeccax. @epMeHTaTUBHBIN XapaKTep Peakuid KJIETOYHOTo MeTaboIr3Ma
[lepBUYHBII CHHTE3 OPraHMYECKUX BEIIECTB B KiieTKe. [Imactuyeckuii oOMeH.
dotocuHTe3. XEMOCHHTES.

OK 02

Tema 1.13.
Ku3HeHHBII UK
KJIeTKH. MuTO3.
Meiio3

OcHoBHOe coiep:KaHue

Teopernueckoe odoyueHnmue:

Kierounslii nuki, ero nepuo/sl u peryisauus. Ilepuonst uarepgasbl ux
ocobennoctH. nddepennnanys KIeTKH U apecT KJIeTOYHOro Iukia. Jlenenue
KJIeTKH — MUTO3. CTaauu MUTO3a U Ipoucxo e npoueccel. Kapuokunes u
LIUTOKUHE3. bHOoIornyeckoe 3HaueHue MUTO3A.

Meii03 — penryKuuoHHoe neneHue kietkd. Ctaguu Menosa. Meio3 — ocHOBa
I10JIOBOT'O pa3MHOXeHHUs. [ToBenenne xpomocom B meiiose. Kpoccunrosep.
buonornueckuii cmbicn Mero3a. DpdexTs! Mero3a. Meiio3 B )KU3HEHHOM IUKIIE
OpraHUu3MOB

OK 02
OK 04

KonTpoabnasi padora
MoneKkyJsipHbIii YPOBEHb OpTraHU3aLUH KHBOTO

Pasnen 2. Ctpoenue u (pyHKIMH OpraHu3Ma

48

Tema 2.1.
Crtpoenue
opranu3ma

Conepxanue

IIpodeccuonaabHO-OpHMEHTHPOBAHHOE CO/IEP:KAHNE TEOPETHYECKOT0
o0yueHust

Oprassl ¥ CUCTEMBI OPTaHOB. ANnapartsl OpraHoB. [ 'omeocTas opraHnu3Ma u ero
MOAJEP/KAHUE B IPOLIECCE KUZHEICATCIBHOCTH.

DyHKIMOHAIBHAS CUCTEMA OpraHoB. TkaHu pacTeHuil. TkaHU KUBOTHBIX U
yenoBeka. Opransl pacreHuil. OpraHsl ¥ CHCTEMbI OPTaHOB JKUBOTHBIX U
4esl0oBEKa. 3HaYEHHUE ONOPBI, ABMKECHUS, TUTaHUS, IbIXaHUs, TPAaHCIIOpTa

OK 02
OK 04
[IK 3.1
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BEILIECTB, BBIJCJIICHHUS, 3alIUThl. 3HAUCHHE MPOSBICHUS Pa3IpaXKUMOCTU U
perysiuu

*B ToM unciie Ha BLIOOP 00pa3oBaTeIbHOM OPraHu3alnu:

Jlist mpodeccuii/cenuanbHOCTEH, CBI3aHHBIX ¢ 00beKTOM n3ydeHus “UenmoBek”™
TEOpETUIECKHI MaTeprall TeMbl “CTpoeHue opraHu3Ma’ u3ydaercs yriyOaeHHO
Ha MIpUMepe OpraHu3Ma 4yesoBeka. TkaHu, opraHbl U CUCTEMbl OPTraHOB
pPaCTeHHIA U KUBOTHBIX PACCMATPHBAIOTCS 0030PHO.

OcHoBHOE CoAECpPKAHUEC MPAKTUIECCKOI'O 3aHATHUS:

I/IH(bCKI_II/IOHHbIe 3a00/1eBaHUI U SIUICMHUA. Baxneimue OQIIMACMHUHN B UCTOPpUHU
yejoBeuecTBa. Bakiuuanus kak HpO(i)I/IHaKTI/IKa I/IH(l)CKI_[I/IOHHLIX 3a00/1€BaHUHA.
Hpe,Z[CTaBJ'IeHI/Ie YCTHBIX COO6H.[CHPII>1 C Hpe3eHTaLIPIeI>i, IIOATrOTOBJICHHBIX I10
MNEPCYHIO UCTOYHUKOB, PCKOMCHAOBAHHBIX ITPCIIOAaBaTCIICM

O6o0061mato1iee 3aHATUE 10 CTPOSHUIO OPraHu3Ma.
TectupoBanue, 3ammuTa COOOIIEHUN ¢ IPEe3eHTaLEH.

Tema 2.2. Conep:kanue
Dopmbl
Pa3MHOKeHHS
OpPraHu3MoB
IIpodeccuonanbHO-OPHEHTHPOBAHHOE COAePKAHNE TEOPETHYECKOT0
o0yueHust
®opmbl pa3MHOXKEHHUsE OpraHu3MoB. becrniosoe 1 monoBoe pazMHoKeHHe. Buabl OK 02
0€ecroJIoro pa3sMHOXKEHUS: IPOCTOE JIeJIeHNUE HaIBOE, TOYKOBAHUE, K22
pa3MHOXKEHHE CIIOpaMU, BETETAaTUBHOE Pa3MHOKEHUE, PparMeHTalus,
KJoHupoBaHue. [1oj0Boe pa3sMHOKEHNE.
Tema 2.3. OcHoBHOE conepxaHue OK 02
OnTorenes Teopernueckoe odyueHnue: OK 04
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KUBOTHBIX "
YyeJ10BEeKa

I'amerorenes y ;kuBoTHBIX. CriepMaroreHnes u ooreaes3. CTpOCHHE MOJIOBBIX
kieTok. OMmIo[0TBOpeHe U SMOPUOHATIBHOE PAa3BUTHE KUBOTHBIX.
[TapTenorenes. OMOproreHes (Ha nmpuMepe JiaHmeTHuka). Ctaauu aMOpruoreHesa

Poct u pa3zButue xuBoTHbIX. [TocTamMOpruonansHbIi nepuo. [Ipsmoe u
HenpsMoe pa3BuTHe. Pa3Butue ¢ MetaMmopdo3oM y 0eCrIO3BOHOYHBIX U
ITI03BOHOYHBIX KMBOTHBIX. CTaluy NOCTAIMOPUOHAILHOTO PAa3BUTHS Y JKUBOTHBIX
u yenoseka. [lepuosipl oHTOreHe3a yenoseka. buonornyeckoe ctapeHue u
cMepTs. ['epoHTOnOrNs

Tema 2.4.
OcHOBHBIC TOHATHSA
reHEeTHKH

OcHOBHOe co/iep:KaHue

Teopernueckoe o0yueHnmne:

I'enernka Kak Hayka O HACJIEACTBEHHOCTH U U3MEHUYMBOCTH OPraHU3MOB.
OCHOBHBIE '€HETHYECKHE MOHATHS U cUMBOJIBL. ['eH. ['eHoTun. denorur.
AnuienbHbIe TeHBI. AJIBTEPHATUBHBIEC PU3HAKHA. JIOMMHAHTHBIA U PELECCUBHBIN
npusHaku. ['omo3urora u rereposurora. Yucras nunus. ['mbpunel. OcHOBHBIE
METO/]Ibl FTEHETUKU: TUOPUI0IOTUYECKUH, LINTOJIOTUYECKUE, MOJIEKYJIIPHO-
TEeHETUYECKUE.

OK 02

Tema 2.5.
3aKkoHOMepHOCTH
HacJIe0BAHUS

OcHoBHOE conep:kanue

Teopernueckoe odyueHnue:

S

3akoHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menpens: Monorubpuanoe
ckpentuBanue. [IpaBuno roMuHUpOBaHUs. 3aKOH €IMHOOOpa3usi IEPBOTO
MTOKOJICHUsI. 3aKOH pacHIeTUICHUs TPU3HAKOB. [[UToIOTHYeCKe OCHOBBI
MOHOTHOPHUAHOTO CKpEIIUBaHus. [ UOTe3a YUCTOTHI raMeT. AHATU3UPYIOIee
ckpemuBanue. JJuruopuaHoe ckpemBanrue. 3aKoH HE3aBUCUMOTO
HacyenoBaHus nmpu3HakoB. [lonuruOpuaHoe HacIea0BaHNE U €T0
3aKOHOMEPHOCTH

Pemrenne 3ama4 Ha onpeneneHne BEpOATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU MOHO-, IH-, HOJUTUOPUIHOM U
AHAIM3HUPYIOLIEM CKPEIIMBAHUH, COCTABICHUE T€HOTUITNYECKUX CXEM
CKpELIMBaHUs

OK 02
OK 04
[IK 2.2
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Tema 2.6.
B3aumoaeiicrBue
reHoB

OcHoBHOe coaep:kanue

Teopernueckoe o0yueHue:

I'enoTnn kak 1enocTHas cucreMa. MHOKEeCTBEHHOE JIeHCTBHE I'CHOB.
[Ineiiorponusi. MHOKECTBEHHBIN ajienn3M. B3auMoieiicTBrE alyieIbHbIX
reHoB. KonomunupoBanue. BzauMoaencTBue HealsiebHbIX TE€HOB.
Kommemenrapaocts. Onuctas. [lonumepus

Pemenue 3ama4d Ha OnpeacICHUEC BCPOATHOCTH BOSHUKHOBCHUA
HACJICACTBCHHLIX IMPHU3HAKOB IIPHU PA3JIMYHBIX THUIIAX B3aI/IMOI[eI7[CTBI/IH T'CHOB,
COCTAaBJICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIHMBAHHA

OK 01
OK 02

Tema 2.7.
CuemieHHOe
HaACJIeIOBaHHeE
NPU3HAKOB

OcHOBHOe coiep:KaHue

TeopeaneCRoe oﬁyqe}me:

3axonbl T. Moprana. CuensieHHoe HaclleZJOBaHUE T'€HOB, HapyIllIEHHE
cueruieHus. XpoMOCOMHasl TEOpHUs HaCIeACTBEHHOCTH. [ 'eHeTnueckoe
KapTUPOBAaHUE XPOMOCOM. Vcroap30BaHNEe KPOCCHHIOBEPA AJISI COCTaBIICHHS
TeHETUYECKUX KapT XPOMOCOM

Pemenne 3aaa4 Ha OMnpeaAcICHUE BEPOATHOCTH BOSHUKHOBCHUA
HACJICACTBCHHBIX IMPHU3HAKOB ITPU CHCIIJIICHHOM HACJI€AOBAHHUU, COCTABJICHUC
TFCHOTUIIMYCCKHUX CXEM CKpCHIMBAHUA

OK 01
OK 02
K 2.2

Tema 2.8. 'eneTuka
YeJI0BeKa

OcHoBHOE€ coacpkanue

Teopernueckoe odyueHue:

Kapuotun yenoBeka. MeTo bl H3y4eHHsI TEHETUKH YEJIOBEKA: T€HEaTOTHYECKU,
ONM3HELIOBBIN, TUTOTEHETUYECKUN, OMOXUMUYECKUH, TOMYIISIIMOHHO-
cratuctrndecknii. HaciencTBennnle 3a00ieBanHus uesioBeKa. | eHHbIe U
XPOMOCOMHBIE 00JIe3HU YesloBeKa. bosie3Hu ¢ HaclieICTBEHHON
MPEAPACIIONOKEHHOCTHI0. 3HAUCHUE METUITMHCKON TeHETHKH B
MPEAOTBPAIEHUH U JICUCHUH TeHETUYECKUX 3a00JIeBaHUH YeTTOBEKa

Pemenue 3aga4d Ha ONpeaACIICHUC BCPOATHOCTH BO3HUKHOBCHUSA
HAaCJICACTBCHHBIX NPHU3HAKOB, UCIIOJIB3Yd METOJAbI TCHCTUKH YCJIOBCKA,

OK 01
OK 02
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COCTAaBJICHHUEC I'CHOTUITNYCCKUX CXCM CKPCIIMBAHUA. CocraBicHue
réHCaJIOrH4cCKoro Apena.

Tema 2.9.
3aKoHOMepHOCTH
U3MEHYNBOCTH

OcHoOBHOe coiep:KaHue

Teopernueckoe o0yueHue:

B3aumoseiicTBre reHoTHITa U CpeIbl TPH POPMUPOBAHUU (PEHOTHUTIA.
N3MeHunBOCTh Npr3HAaKoB. KauecTBEHHbBIE U KOJIMYECTBEHHBIC IPU3HAKU. Buabl
W3MEHYHBOCTH: HACJCACTBEHHAs 1 HEHACICICTBCHHAS.

3aKOH TOMOJIOTHYECKUX PSIIOB B HacleACcTBeHHOU n3meHunBocTH (H.U.
Bagsuiios).

MopaudukarmonHas, win (GEHOTUITNYECKass K3MEHYUBOCTh. PoJib cpesibl B
Moau(pUKAIMOHHONW n3MeHYrBOCTH. HopMma peakiiuu npu3Haka. BapuanuoHHbIi
PSI M BapuaIlMOHHAsT KpuBasi. XapaKTePUCTHKA MOTU(PUKAITMOHHON
W3MEHYUBOCTH

HacaencrBennas, WM TEHOTUIINYECKAs. H3MEHINBOCTE. KoMOMHATHBHAS
N3MEHUYNBOCTD.

MyTanunoHHas U3MEHUYUBOCTh. BUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE,
reHoMHbI€. [[pnurHbBI BOSHUKHOBEHUSI My TallUi

Pemenue 3aga4d Ha OIIPCACIICHUC THUIIa MYyTAallUU IIPpU Nepeaavuc HACIICACTBCHHBIX
IMPHU3HAKOB, COCTABJICHUEC I'CHOTHIIMYCCKUX CXEM CKPCUINBAHUS

Ob6o061matoliiee 3aHsATHE IO OCHOBaM reHeTuku. KonTposbHas padoTa.

OK 01
OK 02
OK 04

Tema 2.10.
Ceaexnus
OpPraHu3MoB

OcHoBHOE coacpkanue

Teopernueckoe odyueHue:

Cenekuus kak Hayka. MeToibl ceneKIIMOHHOM paboThl. ['eTepo3uc u ero
npuyrHbL. VIcKyccTBEHHBIH 0TOOpP: MacCOBBIA M MHIMBHU Y aIbHBIN. DTaIbl
KoMOMHAIMOHHOH cenekiuu. CopT, mopojia, TaMMm

AJTOpUTMBI pelIeHNe 3a/1a4 Ha ONpeieNIeHUE BO3MOKHOTO BOSHUKHOBEHHUS
HACJIE/ICTBEHHBIX MPU3HAKOB I10 CEJIEKIINH, COCTABJICHHE FT€HOTUITNYECKUX CXEM
CKpEIIMBAHUS

OK 01
OK 02

O000maroiee 3aHATHE IO OCHOBAM CEJIEKIIUH.

23




Paznen 3. Teopus 3Bo1I0OUMH

14

Tema 3.1. UcTopusi
IBOJIIOLIMOHHOTO
YUYeHHs

OcHoOBHOe coiep:kaHue

Teopernueckoe o0yueHue:

IIepBble 3BOMIIOIMOHHBIE KOHLIENIMU. [ pangyanucTudeckas 3BOIIOLUOHHAs
koHuenuus JK.b. Jlamapka. JIBrxymue cuiibl 3Boonuu. Kpeannonusm u
tpanchopmusm. Cucremaruka K. JIunnes u e€ 3Hauenue 11t opMupoBaHus
UJIEU HBOJIFOLIUU

[Ipeanochliky BO3SHUKHOBEHHUSI TapBUHU3MA. DBOJIIOLHS BUAOB B IPUPOJIE.
Bbopn0Oa 3a cymectBoBanue. EctectBennslit or60p. JuBeprenius npu3sHaKkoB U
BU000pa3oBaHre. OCHOBHBIE MOJTOXKEHHSI CHHTETUYECKON TEOPUU IBOJIOIUN
(CTD). Ponb 3BOMIOIIMOHHOI Teopun B GOPMHUPOBAHUH HAYYHOM KapTUHBI MUpa

OK 02
OK 04

Tema 3.2.
Muxpo3Boaonus

OcHoBHOE coacpkaHue

TeopeaneCRoe oﬁyqe}me:

MuKpo3BOIIOIMS U MAKPOAIBOJIIOLIMS KaK 3TaIlbl 3BOJIIOLIMOHHOTO MIpoLiecca.
I'eneTrueckue OCHOBBI HBOJIOLMH. MyTaliuu 1 KOMOMHALIMY KaK 3JI€eMEHTapHbIN
HBOJIIOLMOHHBIN MaTepuait. [lomynsanus kak 3JeMeHTapHas eIMHUIA YBOJIOLIH.
JIBroky1ue cuibl ((hakTophl) 3BONIOLKMK. MyTallMOHHBIN TpOLIecC U
KOMOMHATHBHAs U3MEHUYMBOCTb. Murparus. V3onsauus monysisuid:
reorpaguyeckas (MpocTpaHCTBEHHAs ), OMoIorndecKast (penpoayKTUBHAS).
EcrecTBennsIit 0TOOp — Hampasistomuii Gaxtop sBoronuu. boproda 3a
CYIIIECTBOBAaHHME KaK MEXaHU3M JICHCTBHUS €CTECTBEHHOTO 0TOOpA B MOMYJISIUAX.
Bun u ero xpurepuu (nmpusHaku). BunooOpasoBanue kak pe3yiabTar
MHUKPO3BOJIIOLUN

OK 02

Tema 3.3.
MaxpodBoaonus

OcHoBHOE conep:kanne

Teopernueckoe o0yueHue:

Makponssomrorus. DopMbl 1 OCHOBHBIC HallpaBieHUsT MakpodBotroin (A.H.
CesepruioB). [Tyt noctrxeHus 6MOJIOrHUECKOro mporpecca: apomopdos,
WIMO0aIanTanus, oomias aerenepanus. MeTo1bl H3y4eHUs MaKpOIBOJIOIHH.
3akoH 3apoapiieBoro cxozctsa (3akon K. bapa). buorenernyeckuii 3akon (2.

OK 02
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['exkenb, @. Mrosep). O01ne 3akoHOMEPHOCTH (TIpaBUIIa) SBOTIOLUN

Tema 3.4.
Bo3nukHOBEeHHE U
pa3BUTHE KU3HU HA
3emJre

OcHoOBHOe coiep:kaHue

Teopernueckoe o0yueHue:

['unotessl ¥ TeOpUHM BO3HUKHOBEHUS KU3HU HA 3eMIIe: KPEallMOHHU3M,
CaMOIIPOU3BOJILHOE (CIIOHTAHHOE) 3apOKIEHHE, CTALIMOHAPHOE COCTOSIHUE,
nancnepmus, 6uomno33. Hagano opranndeckoii sBororun. [TosBieHne nmepBoix
KJIETOK. DBOJIIOIUS METa00IM3Ma. DBOIIOIHUSA MEPBbIX KiIEeTOK. [IpokapuoTsl n
3yKapuoThl. [IponcxoxieHrne MHOIOKJIETOYHBIX OpraHu3MoOB. Bo3HUKHOBEHUE
OCHOBHBIX LIaPCTB 3YKapHOT.

OCHOBHBIE YepThI 3BOJIIOLMH PACTUTEIBHOTO MUpa. OCHOBHBIE YEPThI
3BOJIFOLIUU KUBOTHOTO MUpPa

[IpencraBneHue yCcTHOTO COOOIIEHUS U JICHTHI BPEMEHH 110 OCHOBHBIM dTariaM
BO3HHUKHOBCHUA U PA3BUTHA )KUBOTHOI'O U paCTUTCIILHOI'O MHUpa,
IMOATOTOBJICHHBIX ITO IEPECUYHIO NICTOYHUKOB, pCKOMCHJOBAHHBIX
IIpENOIaBaTEIIEM

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenue
YeJI0BeKa —
aHTPONOreHe3

OcHOBHOe coiep:KaHue

Teopernueckoe odyueHue:

AHTponosiorus — Hayka o yesnoBeke. CucTeMaTH4ecKoe MOJI0KEHUE YEIOBEKa.
CxoJ1cTBO yenoBeka ¢ KUBOTHBIMU. OTINUMS YEJIOBEKA OT KUBOTHBIX.
[IpssMOXOKaEHNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTne
TOJIOBHOT'O MO3Ta U BTOPOI cUrHaJIbHOM cucTeMbl. COOTHOLIEHHE
OMOJIOTMYECKHUX U COLUANIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E

OcHOBHBIE CTauU aHTPOIOreHe3a. I puONUTEKN — IPEIKH YEJI0BEKA U
4eJI0BeK00Opa3HbIX 00e3bsH. [IpoToaHTpon — MpealecTBEHHUK YeI0BeKa.
ApxaHTpoIl — IpeBHENINI yenoBek. [laneoanTpon — IpeBHUI YeNnoBeK.
HeoaHTtpomn — uenoBek COBPEMEHHOIO TUIIA. DBOJIIOLIUS COBPEMEHHOTO
YeIJI0OBEKA.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE Pachl: €BPONICOUAHAS (€Bpa3uiickas),
HEerpo-aBcTpalioniHas (IKBaTopraIbHasi), MOHTOJIONIHas (a3UaTCKO-

OK 02
OK 04
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amepuKaHcKasi). BpeMs u MecTo BO3HUKHOBEHUS YEJI0BEUECKUX pac. EMuHCTBO
YeJIOBEYECKHX pac

Obo01aro1ee 3aHsATHE TEOPETUUECKUM aCIIeKTaM BOJIIOLIMH JKU3HU Ha 3eMIie 2
Paznea 4. DxoJorus 20
Tema 4.1. OcHoBHOE coep:xaHue 2
JKOJIOTHYEeCKHUE TeopeTnueckoe odyueHue: 2
(akTOpBI M CpPebl Cpenpl 0OuTaHMs OPraHU3MOB: BOAHASA, HA3€MHO-BO3lyIIIHAsI, IOYBEHHAs, OK 01
KU3HU BHYTpHOpranusmMeHHas. DU3nKo-XUMHUECKUEe OCOOEHHOCTHU Cpesl 0OUTaHUs OK 07
opranu3MoB. [IpucnocoOieHns opraHu3MoB K KHU3HHU B pa3HbIX Cpeax.
ITonsarue sxkonornyeckoro gaxropa. Kinaccudpukanus skosorndeckux (Gpakropos.
[Tpaswio muanmymMma FO. JIubuxa. 3akon Tonepantaoctu B. llendopnaa
Tema 4.2. OcHoBHOE coepxaHue 2
Honyasuus, Teoperuyeckoe o0yueHue: 2
coo01ecrBa, DKosornyeckas XxapakTepucTHKa BUJa U NOIMYJIAIUH. DKOJIOTHYecKas HUIlA
IKOCHCTEMBI BUJA. DKOJIOTUYECKHE XapaKTepUCTUKH nomyisinuu. CoollecTBa u
skocuctembl. buonienos u ero crpykrypa (B.H. Cykaue). Csi3u Mexny OK 01
opranusmMamu B OnorneHose. CTpyKTypHbI€ KOMIOHEHThI 3KOCUCTEMBI: OK 02
MIPOAYIICHTHI, KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemiecTB U MOTOK SYHEPTUN OK 07
B 9KocucTteMe. Tpopuueckue ypoBHH.
AHTpOTIOTEHHBIE SKOCUCTEMBI. ATPOIKOCHUCTEMBI. OTINYHS arpOIKOCHCTEM OT
OMOreo1eHO30B.
Tema 4.3. buocpepa | OcHOBHOE conepkaHue 6
- rJ100aabHas Teopernyeckoe o0yueHune: 2
IKOJIOrHYecKast buocdepa — xxuBas obonouka 3emnn. PazButue npeacrasnenuit o 6uocdepe B OK 01
cucremMa tpynax B.M. Bepnaackoro. O6nactu 6uocdeps! u e€ coctas. JKuBoe BelecTBo OK 02
6uocdeps! U ero GyHKIMU OK 07

3aKOHOMEPHOCTH cyliecTBOBaHMs 6nocgepbl. OcobeHHOCTH 6rochephl Kak
rino0anbHOM sKocucTeMbl. JluHamMmudyeckoe paBHOBecue B Ouocgepe.
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PutmuuHOCTS siBeHui B 6nocdepe. KpyroBopoTs! BelmecTs u
OMOTeOXNMHUYECKHE IIUKIIBI.

Tema 4.4. I'noGaibHbIE HKOJIOTMUECKUE TPOOIIEMbl COBPEMEHHOCTHU U ITyTH UX PELICHHUS. 2
I'imo6anabubIe
IKOJIOTHYECKHe
npoojemMbl.
Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUM 10 COXPAHEHUIO 2
IIPUPOHBIX PECYPCOB CBOETO PErMOHA IIPOKUBAHMSI, 3aIIUTa IPE3EHTALUH.
Tema 4.5. Biusinue | OcHOBHOE cojiep:KaHue 10
COLMAJILHO- Teopernueckoe o0yueHune: 6
IKOJIOTHYEeCKHX 310pOBBE U €10 cocTaBisitonue. @akTopbl, MOJIOKHUTEIBHO U OTPULIATETIHEHO 2
¢paxTopos Ha BJIUSIIOLIME HA OpraHU3M YeoBeka. BpeqHble MpUBBIUKY: TOCIEACTBUS U
310pOBbE YeJIOBeKa | mpodmiaktuka. [I[podiema TEXHOTEHHBIX BO3CHCTBUI Ha 3I0pPOBbE YETIOBEKA
(97eKTpPOMAarHUTHBIC TIOJIsI, OBITOBAsI XUMUSI, H30BITOUHBIC IIIYMBI, paUAIs 1
T.1.). AJanranus opraHu3Ma 4ejaoBeka K (pakropaM OKpy»Karolied cpesibl.
3amMTHBIE MEXaHU3Mbl OPraHU3Ma YeJIOBEeKa. 310pOBbE U PAOOTOCIIOCOOHOCTb.
[Tpununs! popmMupoBaHus 370poBbecOeperarolero nopeaeHus. Guznyeckas 2
aKTUBHOCTb U 310pOBbe. [ pymiibl 310poBbsa. OCHOBBI 3aKaIMBaHUS. OK 02
buoxumuueckre aciekThl panroHanbHoro nutanus. [Ipasuna 6e3onmacHoro OK 04
HCIOJIb30BaHUS OBITOBBIX MPUOOPOB U TEXHUUYECKUX YCTPONCTB OK 07
Coznanue MHIUBUIYaIbHON MAaMATKU MO0 OpraHU3alluy paliOHAIBEHOM 2 K 2.2
¢u3nvecKoil aKTUBHOCTH
IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue 1a00PaTOPHOIO 2
3aHATHA
JlabopaTopHas paboTta Ha BEIOOD: 2

1. JlaGoparopHas paboTa «YMCTBEHHasE pabOTOCTIOCOOHOCTHY
OBitaieHne METOJaMHU OTIPENIETICHHS TTOKa3aTesied YMCTBEHHOM
paboTocrnocoOHOCTH, OOBSICHEHHE MTOJIYYEHHBIX PE3YJIbTaTOB U
(dhopMynHpoBaHKe BHIBOJIOB (MMMCHbMEHHO) C UCTIONB30BAHUEM HAYYHBIX
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MIOHATUM, TEOPUN U 3aKOHOB

O6o6ma}0mee 3aHATHUC 10 TCOPETHYCCKUM aCIICKTaM 3KOJIOIUH.

Hp0(l)e(:CI/IOHaJILHO-0pI/IeHTI/Ip0BaHHO€ codepiKaHue (couepma}me NPpUKJIAAHOTO MO)Iy.]'Iﬂ)

Pasznen 5. buoJsiorust B ;KM3HHA

Tema 5.1.
BuorexnoJsoruu B
JKM3HHU KAXKIOI0

Conepxanue

Teopernueckoe o0yueHue:

buotexHonorus kak Hayka u pou3BocTBO. OCHOBHbIE HAPaBICHUS
COBpEMEHHOM OMOTeXHOJIOrHH. MeTo 161 OnoTexHOIOTHU. OOBEKTHI
OMOTEXHOJIOTHU. DTHKA OMOTEXHOJIOTHYECKUX U TEHETUYECKHIX IKCIIEPHMEHTOB.
[IpaBuia moucka u aHaiau3a OMOIKOIOTUIECKON HH(POPMAIIMY U3 PA3THIHBIX
HCTOYHUKOB (Hay4Hasi U yueOHO-Hay4yHas JIUTepaTrypa, CpeICTBA MaCCOBOM
uHpopmanuu, cetb IHTEepHEeT U Apyrue)

OK 01
OK 02
OK 04
IIK 2.2.

Tema
5.2.buorexHoJioruu
B MeIUIUHE U

Conep:kanue

Pa3ButHe OMOTEXHONIOTHH B 00aCTH MCOULIMHBI 1 (bapMaI_[I/II/I U IIPUMCHCHUC UX
B ’)XM3HHU YCIOBCKA, IIOMCK U aHaJIU3 I/IH(bOpMaIII/II/I M3 pas3JIMYHbIX HCTOUYHHUKOB

papmanuu (Hay4Hast 1 yueOHO-Hay4yHas JIMTepaTypa, CpeicTBa MacCOBOM MH(pOpMaIuy,
ceTb MHTEpHET U Apyrue)
Keiicbl Ha aHanu3 HHPOPMAIMK O Pa3BUTHH OMOTEXHOJOTUIN B MEIULIMHE U
¢dapmanuu (1o rpymnmnam)

Tema 5.3. Coaepxanue

buorexnoJiornu B

NPOMBIILIEHHOCTH | Pa3BuTHE NPOMBIIIIEHHON OMOTEXHOJIIOTUN U €€ IPUMEHEHHE B KU3HU

9eJI0BeKa, TIOUCK M aHAIN3 HH()OPMAINH U3 PA3ITUYHBIX HCTOYHUKOB (HAyIHAS U
y4eOHO-Hay4YHas JIUTepaTypa, CpecTBa MaccoBoi nH(popmMarum, cetb HTepHET
U pyrue)

Kelicpl Ha aHan3 HHGOPMALIUU O PA3BUTUHU MPOMBIIUIEHHOW OMOTEXHOIOTUN
(mo rpynmnam)
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OcHoBHOe coaep:kanne

Pazgen 6. buojrkoJsornyeckue uccjaeIoBaHUA

Tema 6.1.
OcHOBHBIE METO/IbI
OMO0PKO0JIOTHYECKHX
uccJaea0BaHuii

OcHoOBHOe co/iep:kaHue

TeopeaneCRoe oﬁyqelme:

Hayunsrit MmeTon. MeTo sl OM03KOJIOTHYECKUX UCCIIeIOBAHUN: TIOJICBBIE,
nabopaTopHbIe, SKCIIEpUMEHTANIbHbIE. MOHUTOPUHT OKPY>KalOIIEeH Cpebl:
JIOKaJIbHBIN, pETHOHAIBHBIN U TJI00AIBHBIN

MeTto/b1 TOMCKA, aHATN3a U 00pabOTKN MHPOPMALIMH O MPOEKTE B PA3TUUYHBIX
HMCTOYHUKAX

OK 01
OK 02
OK 04
OK 07
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3. YCJIOBUSI PEAJIU3ALIMY IPOTPAMMBI OBIIIEOBPA30BATEJILHOM
JTACIATITAHBI

3.1. MaTepuajibHO-TEXHHYECKHE YCIOBHS PeATU3ANMU AU CHUILIMHBI
TpedoBanus K MUHUMAJTbHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecleuyeHu 0.

Peanuzanus nporpaMmbl JUCIUTIIMHBI TPEOYET HATUYKME Y4eOHOTO KaOnuHeTa.

OobopynoBanue yueOHOro kaduHera:

1. llIxadsr s xpaHeHus: yaeOHBIX TOCOOUIA, MPUOOPOB, pa3aaTOYHOTO MaTepHaa

2. KitaccHas gocka.

3. CTon ¥ CTyJI 15l TpenogaBaTelis.

4. CTOJBI U CTYJbS A7l O0YUYaIOIINXCA.

5. TaOnuipsl.

6. CxeMbl.

7. PucyHkun

8. HabGopsl MUKpoOMperapaToB.

Texnuueckue cpeacTBa 00y4eHUs :

- KOMIIBIOTEP.

- MYJIbTUMETUHHBIA TTPOSKTOP WIIH WHTEPAKTHBHAS JTIOCKA.

- IHTEpaKTUBHAS WM KJIacCHas Jocka (MeIoBasi UM MapKepHasi), MeJl WU
MapKepBhI.

- 9KpaH (MPpU OTCYTCTBUU MHTEPAKTUBHOU JOCKH).

3.2 UndopmaunonHoe odecrneyeHue peajin3anum NporpaMmel.

[TepeueHb peKOMEHIYyEeMbIX yUeOHBIX U3AaHUN, HHTEPHET-PECYPCOB, TOMOIHUTEILHOM
JIUTEPATYPBI.

OCHOBHBIE UCTOUYHUKU:

1. H.B. YeOsimes, I'.I'. I'punesa, I'.C. I'y3ukoBa «buonorus», MockBa, «Akagemusi», 2008r.
2. IO.U. Monsuckuit «O6mas 6uonorus», Mocksa, «IIpocsemienue», 1991r.

I[OHOJ'IHI/ITCJ]LHBIC UCTOYHUKHU:

1. WN.IL Kapy3uHna «YuebHoe mocobue o ocHOBaM I'eHeTHKU», MockBa, «Menuimnay, 1980r.
2. B.B naceunuk, A.A. Kamenckuit «buonorus», «IIpocsemenuey, 2023r.
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HuTepner- pecypcesl:

a ke

N o

http://yaklass.ru/buocdepa

http://bigslide.ru/biologiya/ -Cenexuus pacTeHuid, )KUBOTHBIX, MUKPOOPTaHU3MOB.
http:/www.tepka.ru/biologialO-11/ - IMomymsuus. Konuenmus Buza.
http:/www.myshared.ru/slide/179293- ITpe3entarus mo 3akonam I'. Menaess.
http://studbooks.net/56627/ekologiya/ekologicheskie_faktory ih_klassifikatsiya/
Okonornyeckue HaKTopsl

https://studfiles.net/preview/6006632/page:7/ MexBUIOBbIE OTHOIIICHHUS B SKOCUCTEME.
http://art-talant.org/ Bausinue ¢pakTopoB Ha OpraHU3M.

http://chemistry-expo.ru /Joctuxenust OHOTEXHOJIOTHH.
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http://yaklass.ru/Биоcфера
http://bigslide.ru/biologiya/
http://studbooks.net/56627/ekologiya/ekologicheskie_faktory_ih_klassifikatsiya/
https://studfiles.net/preview/6006632/page:7/
http://art-talant.org/
http://chemistry-expo.ru/

4. KoHTpOJIb ¥ OlleHKA Pe3yJibTATOB 0CBOEHHs 00111e00pa30BaTe/IbHOM
TUCHMILTHHBI

KoHTpoJib U OlleHKa Pe3yJbTaTOB OCBOCHHS 00IIe00pa30oBaTeIbHON JUCIUILTHHBI
pPacKphIBalOTCSI  4Yepe3  AWCHUIUIMHAPHBIC  PE3YJIbTaThl, HAIMpPaBJICHHBIC  HA
dbopmupoBaHre OOIMMX W MPO(HECCHOHATBLHBIX KOMIIETSHITI M0 pa3jeiaM U TeMaM
coJiep>KaHusl yueOHOTro MaTepuaa.

Oomas Pa3nesn/Tema T oneHoYHBIX MePONPUATHH
KOMIIeTeHI[UA
OK 01 Pasznea 1. Knerka — @poHTaIBHBIN OIIPOC MO TEMaM pas3jiena;
OK 02 CTPYKTYpHO-(GYHKIIMOHAIBHAS | 3alOJHEHHWE CPAaBHUTEILHOM TaOIUIIbI
OK 04 €IUHMIIA YKUBOT'O CXOJICTBA U Pa3JIMUYMI )KUBOTO U HE

XKHUBOTO 10 Teme: «O01mas
XapaKTEPUCTUKA KUZHI», «OpraHousl
KJICTKHY;

VYcTHbIE COO0IIEHNS € TPEe3eHTaLUel;
Brinonnenue u 3amura 1a00opaTopHOi
paboTsl o TeMe: «CTpOeHHE KIIETKUY;
«Onpenenenue ButamuHa C B MPOTyKTaxX
MUTAHUD;

Pemmenue o olieHka peieHus 3aaa4 mno
MOJIEKYJIIPHOM OMOJIOTHH;

Juckycens 1o Bonpocam JEKIUM 1
KOHTpOJbHAasi paboTa Mo pa3aeny.
[ToaroToBka yCTHBIX MTPE3EHTALIUMN.

OK 01 Pa3nea 2. Ctpoenue u @pOHTAIBHBIN OIPOC 110 TEMaAM Pa3LELIa;
OK 03 GyHKIMM OpraHu3Ma. [ToaroroBka yCTHBIX COOOIIEHUM C

OK 04 Mpe3eHTalel;

IK 3.1 OneHka pe3yabTaTOB TECTUPOBAHUS;

[K 2.2 KontposnbHas paboTa 1mo pemeHuo

TCHCTUYCCKUX 3aJa4.

OK 02 Pasnen 3. Teopus sBomoniuy. | PpoHTaNBbHBIN ONPOC IO TEMaM pa3iena;

OK 04 YcTHbIE COOOIIEHUS ¢ Tpe3eHTalNeH;
Onenka pe3yapTaTOB TECTUPOBAHUS 110
paszeny.

OK 01 Pasnea 4. Dxonorus. @pOHTAIBHBIN OIPOC 110 TEMAM PA3LELIIa;

OK 02 JlabGopaTopHas paboTa «YMCTBEHHAsI

OK 04 paboTOCIOCOOHOCTHY

OK 07 (oBNazieHHe METOJaMU OIIpeIEeTICHUS
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IIK 2.2

MoKazaTesieil yMCTBEHHOM
paboTocrmocoOHOCTH, OOBICHEHHE
IIOJIyYEHHBIX PE3YyJIbTaTOB U
(hopMyHpOBaHKE BEIBOIOB (ITMCHBMEHHO) C
KCIIO0Ib30BAaHUEM HAYYHBIX TOHSITHUH,
TEOpUH U 3aKOHOB);

Onenka pe3yabTaTOB TECTUPOBAHUS 110
pasneny.

OK 02 IIpodeccnonanbHo- @poHTaIBHBIN OIPOC MO TEMaM pas3jiena;
[IK 2.2 OPHEHTHPOBAHHO CO/IepPKaHMe | YCTHBIC COOOIIECHHUS C TPE3CHTAIINCH;
Pa3pea 5. buonorud B )xu3Hu. |BrlnmosHeHue kelca Ha aHAIu3

uH(GOpPMaIlMU O HAYYHBIX JOCTH)KEHUSAX B
00J1aCTH TEHETHYECKUX TCXHOJIOT U,
KJIETOYHOW WHXKEHEPHUH, MHUIIEBBIX
OMOTEXHOIOIHH (110 rpymnmnam),
MPE/ICTABIICHUE PE3YIbTATOB 3AIIUTHI
KEICOB.

OK 01 Pasnen 6. buoskonorudeckue @poHTaAIBHBIN ONIPOC MO TEMaM pas3Jiena;

OK 02 UCCIICIOBAHUSL. Orenka BhITIOTHEHHSI peepaToB;

OK 04

OK 07
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