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1.OBLIIASl XAPAKTEPUCTHAKA PABOYEN ITPOI'PAMMBIOBIEOBPA30OBATEILHOM
JACHUIIIAHBI « bBUOJIOT WA

1.1. O6nactp mpuMeHeHus paboueil MporpamMmel..

Oo6meoOpa3oBarenbHast AUCHUIUIMHA «BHOTIOTH SBIISETCS 00s13aTEILHON YacThIO 0011e00pa30BaTEIbHOTO
1ukia oopazosarensHoi mporpamMmMel CI1O B cootBercTBHE ¢ DT'OC mo crienmanpHOcTH 35.02.16
DKCIUTyaTausi 1 pEMOHT CEIbCKOX03SMCTBEHHON TEXHUKU M 000PYIOBaHMS, pealn3yeMoii Ha 6a3e OCHOBHOTO

o0111ero 00pa3oBaHUsL.

1.2. MecTo y4yeOHOI AUCHUIUIMHBI B CTPYKTYpe OCHOBHOII mpodeccuoHabHOII 00pa3oBaTebHOM
nporpammbl: O6meoOpazoBatenbHas qucuumuinia «buonorus» (ganee - OJIB) siBiseTcst 4acThio 00s13aTEIBHOM
npeaMeTHO obmactn «EcTecTBEeHHOHayYHbIE NWCIHUILTUHBD) M HM3y4aeTcsl B 00meo0pa3oBaTeIbHOM IIMKJIIC
y4eOHOrOo TIJJaHa OCHOBHOW TpodecCHOHAIbHONW 00pa3oBaTeNbHOM TporpamMmbl. JlUcuHIuiMHA UMeeT
MCKIPEIMETHBIC CBA3U C MCKINCHUIITIMHAPpHBIMU KypcaMu n HpO(i)eCCI/IOHaJ'H)HI)IMI/I MOAYJIAMHA
podeccoHaIBHOTO KA.

JucuunnuHa «buosorus» nzydaerca Ha IepBoM Kypce B 1 u 2 cemecTpe

JucrunauHa  BXOAWT B 00mIe0Opa3oBaTeNbHBIA MUK C  yd4eToM MNpoduias  MOJy4aeMoro
npodeccruonanbHoro obpasosanus ((TexHomoruyeckuit mpoduis ). Tpya0eMKOCTh AMCHMILUIMHEL «BHOIOrHs» Ha
06a30BoM ypoBHe cocTaBisieT 108 uaca, n3 KOTOphIX 12 yacoB BKIIOYAET MPOPECCHOHATHHO-OPHUECHTHPOBAHHOE
coJiep’kaHue, yCUInBaolee NpodecCHOHaNbHYI0 COCTAaBIISIIONIYIO 10 AaHHOM mnpodeccuu. [Ipodeccnonanpho-
OPUEHTHUPOBAHHOE COJICPKAHUE PEATUIYETCS B IPUKIATHOM MojyJie “buonorus B sku3uu”

Kpome Toro, mpodeccrnoHalbHO-OPHEHTUPOBAHHOE COJICPKAHUE YUUTHIBAaeTCA B paszaene 4 “Oxosorus’
IpPU BBHINOJHEHUH J1a0OpaTOPHBIX M NPAKTUYECKUX padOT, CBA3aHHBIX C Oynaymiedl npodeccruoHaabHON
JesITeNIbHOCTHIO 00YJarOIINXCsl.



)

1.2. llenu u ni1aHUpyeMble Pe3yJbTaThl 0CBOCHHUS THCIUIIHHBI:
1.2.1. lean aucCHUIINHBI

Heas: dopmupoBanue y 0OydarONIMXCSI CUCTEMBbI 3HAHUH O Pa3JIMYHBIX YPOBHSX JKM3HH CO 3HAHUEM
COBPEMEHHBIX IPEACTABICHUI O )KMBOW MPUPOJE, HABBIKOB MO MPOBEACHUIO OMOJIOIMYECKUX HCCIEN0BAaHUU C
COONIIOJICHHEM JTUYECKUX HOPM, apryMEHTHPOBAHHOW JMYHOCTHON MO3WIMH MO OEpPEeKHOMY OTHOIICHHIO K
OKpYXKarollel cpene.

3agaumn:

* noJlyueHue (QyHJaMEHTAIbHBIX 3HAaHUN o Ouonornueckux cucremax (Kmnerka, Opranusm, [omymsuus,
Bun, DOxocucrema); MCTOpUM pa3BUTHS COBPEMEHHBIX INPEJCTABIEHUNH O JKUBOM MPUPOJAE, BBIIAIOLIUXCS
OTKPBITHSIX B OHOJIOTMYECKON HayKke; poJid OHOJOrMYecKoid Hayku B (OpPMHUPOBAHMM COBPEMEHHOM
€CTECTBEHHOHAyYHOU KapTUHBI MUpPa; METO/1aX HAYYHOTO MO3HAHMUS;

* OBJIAJICHHME YMEHHUSIMHU JIOTUYECKH MBICIUTH, 0OOCHOBBIBATH MECTO U POJIb OMOJOTMYECKHX 3HAHUHM B
MPaKTUYECKON AESITEeTbHOCTU JIIOJIEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUM; ONpeAeNsTh KUBble OOBEKTHI B
MIPUPO/IE; MPOBOJUTH HAONIOJEHUS 3a HKOCHCTEMaMHU C ILIEJbI0 MX OMHCAHMS M BBISIBJICHUS €CTECTBEHHBIX U
AHTPOTIOTEHHBIX U3MEHEHHI; HAXOUTh U aHATM3UPOBATh HHPOPMAIIHIO O KUBBIX 0OBEKTAX;

* pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPYECKHX CHOCOOHOCTEHN 00ydaromuxcs
B IIpoliecce M3y4yeHHUs OWOJOTMYECKUX SIBICHHUH; BBIAAIOIIMUXCS JIOCTH)KEHHUH OWMOJIOTMM, BOILEIIINX B
OO0I1eYeNIOBEUECKYI0 KYIbTYpPY; CJIOXKHBIX M TPOTUBOPEYMBBIX IIyTe€H pPAa3BUTHS COBPEMEHHBIX HAayUHBIX
B3IJISII0B, UAEH, TEOPUM, KOHLENIMHA, TMnoTe3 (0 CYHUIHOCTH W INPOUCXOKICHHUU JKU3HHU, YEJIOBEKA) B XOJIe
paboTHI ¢ Pa3TMYHBIMUA UCTOYHHUKAMU WH(POPMAIINH;

* BOCINUTaHHE YOEKICHHOCTM B HEOOXOJAMMOCTH TMO3HAHUSA HKUBOM MPUPOIBI, HEOOXOIUMOCTH
palMOHAIBLHOTIO MPUPOJIOTIONIB30BaHMs], OEPEKHOT0 OTHOLIEHUS K IPUPOAHBIM pecypcaM U OKpYKarollel cpene,
COOCTBEHHOMY 3/10pPOBBIO; YBRXKEHUSI K MHEHUIO ONIIOHEHTA IIPH 00CYXAEHUU OMOJIOTHYECKUX PoOIeM;

* MCII0JIb30BAaHUE NTPHOOPETEHHBIX OMOJIOTUYECKUX 3HAHUNA U YMEHUW B IIOBCEAHEBHOM JKU3HU AJIS OLIEHKU
MOCJIEICTBUI CBOEH AEATENbHOCTU (M AEATENBHOCTU JAPYIMX JIIOAEH) MO OTHOIICHUIO K OKpYXarollled cpeje,
3JI0pPOBBIO JPYTUX JIOJIEH M COOCTBEHHOMY 3/10pOBbIO; OOOCHOBaHHE U COOJIOAEHHE Mep NPOQUIAKTUKU
3a00JIeBaHUM, OKa3aHUE MEPBOM IOMOLIY IIPU TPaBMax, COOIIOIEHHE MTPABUI IOBEIEHUS B IPUPOJIE.

1.2.2. IInanupyemMble pe3yIbTATHI OCBOCHHUS 00111e00pPa30BATENbHON JUCHUILIUHBI B COOTBETCTBUH
¢ ®I'oC CHIO u na ocose ®IoC COO



Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeHIH i

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Beibupath
CHOCOOBI peLIeHUs
3amad
npodecCuoHaNTbHOM
JEATEIbHOCTH
MPUMEHUTEIBHO K
Pa3IYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:
- TOTOBHOCTH K TPYydy, OCO3HAHWE IICHHOCTH MAacTEepCTBa,
TPYyI0JII001E;

- TOTOBHOCTL K aKTUBHOU JCATCIIBHOCTHU TEXHOJIOTHYECKON U

COIMAIILHOM HAIMPaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH,

IJIaHUPOBATH n CaMOCTOSTCIBHO BBITIOJIHATH TaKYyHo
NESITeTbHOCTB;
- HWHTEpeC K pasnu4yHbiM cdepam  npodecCHOHATHHOU

NESITEITILHOCTH,
OmiajeHre YHUBEPCATbHBIMH Y4eOHBIMU TTO3HABATEIHLHBIMHU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUS:

- CaMOCTOATENILHO (OPMYIUPOBATH W  AKTyaJU3UPOBAThH
po0JieMy, pacCMaTpHUBATh €€ BCECTOPOHHE,

- yCTaHaBIIMBaTh CYIICCTBEHHBIN NMPU3HAK MM OCHOBAHHS JIJIS
CpaBHEHUS, KJ1accupuKkanuu u 0000IICHUS;

- ONpeAeNATh IENU NeATSILHOCTH, 3aJaBaTh HapameTpbl U
KPUTEPHUH UX TOCTHIKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH W TIPOTUBOPEYHS] B
paccMaTpUBaEMbIX SIBICHHSIX;

- BHOCUTh KOPPEKTHUBHI B

JACATCIIBHOCTD, OLOCHHUBATh

- c(opmMupoBaTh 3HAHHUS O MECTE U POJM OHOJIOTUHU B
Hayk, B (opmupoBaHUU
COBPEMEHHOI €CTEeCTBEHHOHAay4YHOW KapTHHBI MHpa, B

CHCTEMCEC €CTCCTBCHHBIX

IMO3HAaHWM 3aKOHOB IHPHUPOJAbI W PCHICHUH KHU3HCHHO

BaXHbIX COIIMAJIBHO-3TUYCCKUX, 3KOHOMHYECKHUX,

9KOJIOTMYECKUX Mpo0JieM YeJoBeYecTBa, a TakXke B
pereHnmn

IPUPOIONIONB30BaHuUs; B (OPMUPOBAHUU LIEHHOCTHOTO

BOIIPOCOB paIMoHaIBFHOTO
OTHONICHHSI K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIIAJC
POCCHUHCKMX U 3apyOeKHBIX YYEHBIX - OHOJIOTOB B
pazBuTHe OWOJOTHH;, (DPYHKIMOHAIBHOW TPAaMOTHOCTH
YyeJloBeKa JUIsl pelIeHUs )KU3HEHHBIX MPoOiIeM,
- yYMETh BIAJCTh CHUCTEMOW OWOJOTHYECKUX 3HAHUMH,
KOTOpasi BKIIIOYAEeT:
OCHOBOTNOJIATral0IIKe
NOHATHUS (3KU3Hb, KIIETKA, TKaHb, OPraH, OpPraHu3M, BH],
ouworeHo3,  Ouocdepa;
KJIETOYHBIN

OMOJIOTUYECKHE  TCPMHUHBI W
TOTTYJISIIIVS,
MeTa00IU3M,
OHOCHHTE3

9KOCHCTEMA,
rOMEOCTAa3,
Oenka,

HUMMYHUTCT,
6I/IOHOJ'II/IMepLI, JAUCKPCTHOCTD,
caMoperyanus, CaMOBOCIIPOU3BCACHUC,

HaCJICACTBCHHOCTb, M3MCHUYMUBOCTb, SHCPro3aBUCHUMOCTD,

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pe3ynbTaTtbl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022), popmupyembie obuieobpasoBaTesibHOM ANCUUNANHON

2 OucumnnvHapHble (NpeaMeTHble) pe3yibTaTbl YKasbiBatoTcA B cooTeeTcTBumM ¢ PTOC COO (B nocneaHel peaakumm ot 12.08.2022)




COOTBETCTBUE  PE3YJNBTATOB  LENSAM, OLEHUBATh  PHUCKHU
MOCJICACTBUM ACATCILHOCTH;
- pa3BHBaThb KpPEATUBHOE MBIIUICHUE TPU  PELICHUU

YKU3HEHHBIX TTPOOIeM

0) 0a30BbIe UCCIeI0BATEILCKHE 1eiCTBUS:
- BIAJACTh  HAaBBIKAMH  Y4E€OHO-HMCCIICIOBATEIILCKOW U
MTPOEKTHOM JIeATEIbHOCTH, HABBIKAMH pPa3pelieHus mpooem;

- BBISIBIISITH MIPUYUHHO-CJICICTBCHHBIE CBSI3U "
aKTyaJIM3UPOBATh 3a7ady, BBIJIBUTATh THIIOTE3y €€ PEIIeHUs,
HaXxOJOUTh  apryMEHTBl  JUISI  JOKa3aTelIbCTBA  CBOMX
YTBEPKICHHM, 3a/1aBaTh TapaMeTPhl U KPUTCPUH PEIICHHS,

- aQHAIM3HUPOBATh IIOJYYCHHBIC B XOJE pEIICHUS 3aJIaud
pe3yNbTaThl, KPUTHYSCKH OICHUBATh WX JIOCTOBEPHOCTb,
MTPOTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIOBHSIX;

- yMeTh TIEPEHOCHUTH NO3HABaTEeIFHYI0 U

IMPAKTUICCKYIO obnactu KHUBHEACATCIIBHOCTH,

3HaHUA B

- YMETh HHTETPUPOBATH 3HAHHS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIBMraTh HOBBIC WJICH, IIpeajaratb OpPHUTHHAIBHbBIC
MOIXOJIbI U PEIICHUS;

- CHOCOOHOCTh HX HCIIOJB30BaHMS B II03HABATEILHOH U

COHI/IaJ'IBHOI\/'I IMPAaKTHUKE

pPOCT U pa3BUTHE);

Oouonoruueckue Teopuu: kierounas teopus T. IlIBanHa,
M Ilneitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO
ummynurera I1. Opmux, U.1. MeunukoBa, XpoMocOMHas
Teopuss  HaciencTtBeHHoctn  T.  Moprana, 3akoH
3apoabimieBoro cxojcrsa K. bapa, aBosntonnoHHas Teopust
Y. JlapBuHa, CHHTETHYECKAsT TEOPHUS DBOJIIOLUHU, TEOPHUS
antpornorenesa Y. lapsunHa; Teopus 6uoreorieHoza B.H.
CykauéBa;

yuennss H.M. BasunoBa - o IlenTpax

MHOTOOOpa3usi U TMPOUCXOXKJEHUA  KYJbTYPHBIX
pactenuii, A.H. CeBepuoBa - 0 IyTX W HalpaBJICHUAX
ssosonnn, B.W. Bepaajackoro - o 6uocdepe;
3aKOHBI (€IMHOOOpa3usi MOTOMKOB TIEPBOTO TMOKOJEHUS,
pacHIeTUIeHHs] TTPU3HAKOB, HE3aBUCHUMOTO HACJIEIOBAHUS
npusHakoB [. MeHzens, CHEMJIEHHOTO Hacaeq0BaHUs
MPU3HAKOB W HapyILIEeHUs cluerieHus: reHoB T. Moprana;
pAIIoB B HacJIeICTBEHHOU
H.N. Basuiona, reHETHIECKOTO
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapIieBoro
cxoactea K. boapa,
I'exkens, @. Mromiepa);
MPUHLIMIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);
npaswia (Munumyma FO. JIuGuxa,
MUPAMHUJIBI YUCEIl, OMOMACCHI U DHEPTHH);
runote3bl (koauepBaTHo A.M. Onapuna, MEepBUYHOTO
oymbona JIx. Xongeitna, wmukpochep C. Doxca,

pubo3uma T. Yek);

TOMOJIOTHYCCKUX
HN3MCHYHNBOCTH

OHMOr€HETUYECKOI0 3aKoHa DO.

SKOJIOTUYECKOH

- C(I)OpMHpOBaTL YMCEHHUA PpaCKpbIBATHL COACPIKAHUC
OCHOBOIIOJIararommux OHOJIOTHMYECKUX TeOpI/Iﬁ " THUIIOTEC3!:




KJICTOYHOM, XPOMOCOMHOM, MYTallHOHHOM,
OBOJIIOIIMOHHOM, TIPOUCXOXKICHUS JKU3HH W YEJIOBEKa;
BJIAJICHUE CHUCTEMOW 3HAHUW 00 OCHOBHBIX METOJIAaX
HAyYHOTO TO3HAHWS, WCIIOIB3yeMbIX B OHOJIOTHUECKUX
UCCIICIOBAHUSAX  JKUBBIX OOBEKTOB W  DKOCHCTEM
(omucanue, wu3MepeHUe, TMPOBEACHHE HAOIIOJACHUN);
Croco0aMy  BBISBIICHHSIT W OIICHKH  aHTPOIOTEHHBIX
WU3MEHEHUN B IIPUPOJIE;

- chopMupoBaTh YMCHHUS pacKpbIBaTh
OCHOBOIIOJIATAONINE  OWOJIOTUYECKHE  3aKOHBI U
3akoHomepHoctu (I. Mennens, T. Moprana, H.W.
Basuinona, O. I'ekkens, @. Mromepa, K. bapa), rpanuiist
WX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

- YMETb BBIJICIIATH CYIICCTBCHHBIC TPH3HAKU:

CTpPOEHHUSI BHUPYCOB, KJIETOK MPOKAPHUOT MU DSYKapHUOT;
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OHOTEOIIEHO30B, IKOCUCTEM U OHochepHI;

CTPOEHHUSI OpraHoB U CHCTEM OpPraHoB pacTEHUH,
JKUBOTHBIX, 4YEJIOBEKa; IMPOLIECCOB >KU3HENECSATEIbHOCTH,
MPOTEKAIOIINX B OPraHu3Max pacTeHHM, XUBOTHBIX U
YeJI0BEKa,

OHOJIOTUYECKHIX IPOLIECCOB: oOMeHa BEIIECTB
(MeTabonu3M), MHPOPMALIMM W TPEBPAIICHUS SHEPIHH,
OpoJXKeHHs, aBTOTPOPHOTO U TeTepOTPOGHOrO THUIIOB
nuTaHus, POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Melo03a,
rameToreHesa, AMOpuOreHesa, MOCTIMOPHOHAIHHOTO
pa3BUTHA, PA3MHOXKEHUS, HHIUBUIYATbHOTO pPa3BUTHUS
opranu3Ma (OHTOT€He3a), B3aWMOJCUCTBUS TEHOB,
reTepo3uca;  JEHCTBUH  HMCKYCCTBEHHOTO  OTOOpAa,




CTAaOUIM3UPYIONIETO, JABIKYIIETO M Pa3pbIBAIONIETO
€CTECTBEHHOI'O oTbopa; QJIOTIATPHYECKOTO u
CUMIIATPUUIECKOTO BUJI000pa30BaHUS; BIIMSTHUSA
JIBYKYIIMX CHJI SBOJIONUU Ha TeHO(OH] MOMyJISIuY;
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K cpele OOWTaHus,
Yepe/OBaHMs HANPAaBICHUA 3BOJIOIUH; KPYroBOpPOTa
BEIIECTB M MIOTOKA SHEPTUU B IKOCHCTEMAX;

- mpuoOpecTH OTMBIT TMPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHWS, WCIOJB3YeMBIX B OHOJIOTHU:
HAOJIOJICHUS M ONMCAHUS KUBBIX CHCTEM, TPOIECCOB U
SIBIICHUH; OpPraHU3allid W TPOBEACHUS OHOJOTHUYECKOTO
OKCIICPUMEHTA,  BBIIBIDKCHUS  THIOTE3,  BBISABIIATH
3aBUCHMOCTH MEXJIy HCCICIyeMBIMA BEIUYMHAMH,
OOBSCHATH TOJIYYEHHBIC PE3YNIbTAThl U (POPMYITHPOBATH
BBIBOJIBI C UCTIOJIb30BAHUEM HAYIHBIX TOHSITHH, TECOPUH U
3aKOHOB;

- chopMHpOBaTh YMEHHUS BBIJCIATH CYIICCTBCHHBIC
NPHU3HAKA BHPYCOB, KJICTOK TPOKAPHOT M JYKAPHOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOTrEOIIEHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BEIICCTB M IPEBPALICHUS SHEPIHMH B KIICTKE,
doToCHHTE3a, IUIACTHYECKOTO W DHEPreTHYCCKOTO
oOMeHa, XEMOCHHTE3A, MHTO3a, Meio3a,
OILTOI0TBOPEHHUS, pa3BUTHUSA u pa3sMHOKEHUS,
WH/IMBUYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
O0OprOBI 32 CYIIECTBOBAHME, €CTECTBEHHOro OTOOpA,
BUI000pa30BaHus, MPHUCIOCOOIEHHOCTH OPraHU3MOB K
cpene OOWTaHMSI, BIUSHHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOTIOTEHHBIX HW3MEHEHUH B OJKOCHUCTEMaX CBOEHU




MECTHOCTH, KPYrOBOpOTa BEIIECTB M IpEBpaIlcHUE
SHEpPrum B buocdepe;

- copMupoBaTh YMEHHUS TPUMEHATH IMOJTYYCHHBIC
3HaHWS IS OOBSICHCHHSI OMOJIOTHYECKUX IMPOIECCOB U
SABJICHUM, JI1 TPUHITUS TPAKTUYECKUX PEIICHUH B
MOBCETHEBHOM  KM3HU C  IEJIbI0  OOECreYeHHs
0€30MacHOCTH  CBOEr0  3JIOPOBbSI U 3JI0POBbSI
OKpYXKAIOIUX JIIOJIeH, COoOJIIo/IeHUsT 30poBOro oOpasa
JKW3HU, HOPM TPAMOTHOTO TIOBEJIECHUS B OKpYKAromei
MPUPOTHON  cpelne;  TMOHUMaHHE  HEOOXOIUMOCTH
WCITOJIH30BAHUS JTOCTHXKECHUN COBPEMEHHOW OHOJIOTHH H

OMOTEXHOJIOT Ui JUTS palMOHAIBHOTO
MIPUPOIOTIOIB30BAHMS; yYMEHHUE HCIIOJIb30BATh
COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTMYECKYIO

TEPMUHOJIOTHIO ¥ CHMBOJIUKY JUIS JIOKa3aTeIbCTBA
POJCTBa OPTaHWU3MOB PA3HBIX CHCTEMATUYCCKHX TPYIIIL;
B3aMMOCBSI3M OPraHU3MOB M Cpebl OOWTAHWs; CIMHCTBA
YEJIOBEYECKUX pac; HEOOXOJAMMOCTH 30pOBOTO 00pasza
JKU3HU, COXPaHEHHs Pa3HOOOpa3Hsi BUIOB M IKOCHUCTEM,
Kak  yCIOBHS  COCYIICCTBOBAaHHSI ~ HPHUPOIBI U
YeJIOBEUCCTBA,

- chopMupoBaTh YMEHHUS pemiaTh OUOJOTHUECKUE 3a/1a4H,
COCTaBJISITh TCHOTHITMYECKUE CXEMbl CKPCUIMBAHHS IS
pa3HBIX TUIIOB HACJIECIOBAHMS MPU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMbl TEPEHOCa BEIIECTB M JHEPIHU B
sKocHcTeMax (LENH MUTAHUS, UIIECBBIC CETH), BBISBIISATH
MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEX]y HCCIIEeTyeMbIMU
OMONOTHYECKUMH 00BbEKTaMH, MPOILIECCAMU U SBICHUSIMU;
JIeNaTh BBIBOJIBI U MPOTHO3BI HA OCHOBAHUH MOJYYEHHBIX
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pE3YNbTATOB;

- chopmupoBaTh YMEHHSI KPUTHYECKH OICHUBATH
UH(HOPMALIHIO OHOJIOTUYECKOTO coJiep KaHusl,
BKJIFOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMUHBIX
HUCTOYHUKOB (CpeAcTBa MacCOBOM MH(OPMAIIMH, HAYIHO-
MOMYJISIPHBIE MaTE€pPHUabl); UHTEPIPETUPOBATH ITHUECKHE
aCreKThl COBPEMEHHBIX HCCIICIOBAaHUNA B OHOJIOTHH,
MEIUIIMHE, OMOTEXHOJIOTHH; paccMaTpUBaTh TJI00aTbHbBIE
HKOJIOTUYECKUE poOIeMbI COBPEMEHHOCTH,
dbopMHUpOBaTh 1O OTHOIIEHWIO K HHUM COOCTBEHHYIO
MO3UIIMIO, YMEHHE OIICHMBATh JTHYECKUE AaCTEKThI
COBPEMEHHBIX HCCIICIOBAaHUN B 00JaCTH OMOTEXHOJIOTHH
u TCHETHYECKUX TEXHOJIOT Ui (KJIOHHpOBaHUE,
HUCKYCCTBEHHOE OTUTIOJIOTBOPEHHUE, HaIpaBJIeHHOE
U3MEHEHHEe TEeHOMa M  CO3[aHhue  TPAHCTEHHBIX
OPraHu3MOB);

- chopMHpOBaTh YMEHHS CO3JaBaTh COOCTBEHHBIE
NUCbMEHHBbIE M  YCTHbIE COOOIIEHHS Ha OCHOBE
OHOJIOTHYECKON uHpOpMaIII u3 HECKOJIbKUX
HUCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh TMOHATHIHBIN
anmnapat OMOJIOTUH;

- yMeTb BBIJBUTaTh TUIOTE3bl, MPOBEPITH  UX
SKCIIEPUMEHTAJIbHBIMH CPEJICTBaMU, (QOpPMYIHUPYS Ielb
WCCJIEIOBaHMS, aHAIM3UPOBATh MOJTYYCHHBIE PE3YIbTaThl
U JIeTIaTh BBIBOJIBL;

- NpUHUMATh YydYyacTHE B HAYYHO-HCCIIEIOBATEIbCKON
pabore 1O OWONIOTHUH, OKOJIOTMM W  MEIUIIMHE,
npoBOAMMON Ha 0asze IIKOJBHBIX HAYYHBIX OOIIECTB U
NyONMMYHO TPEJCTABIATh MOJYyYCHHBIE PE3YNbTaThl Ha
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YUYCHHUYECKUX KOH(PEPEHIUSIX pa3HOTO YPOBHS,

OK 02. Ucnonp3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHaJu3a u
WHTEPIpETAINN
uH(popmMaluu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npodhecCuoHaATBHOM
NeSITENIbHOCTH

B 06nactu eHHOCTH HAYYHOTO MO3HAHUS:
- copMHUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKHM M OOIIECTBEHHOM

KYJIBTYP,
MecTa B

MIPAKTHKH, OCHOBaHHOTO Ha Jasore
CroCOOCTBYIOIIETO

MOJIMKYJIBTYPHOM MUDE;

OCO3HAHUIO CBOETO
- COBEpLICHCTBOBAHUE S3BIKOBOM M YMTATEIIBCKOM KYJIbTYPBI
KakK CpeacTBa B3&I/IMOJICI>1CTBPI$[ MCXKAY JIOAbBMHU W ITO3HAHHA
MHpa;

- OCO3HAHWE IICHHOCTH HAyYHOH JeATeIhbHOCTH, TOTOBHOCTH
OCYIIIECTBIISATh MIPOCKTHYIO " HCCIICIOBATEIIbCKYIO
ACATCIIBHOCTE HHAUBHUAYAJIIBHO W B I'PYIIIIC,

OBnazneHue yHUBEpCATbHBIMH YU4€OHBIMHU MO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopmaIue:

- BJIQJICTh HaBBIKAMH MOJIy4eHUS HHPOPMAUU U3 UCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYHIECTBIISITH  IIOUCK,
aHaJIM3, CHUCTEMATH3AlMI0 M MHTEPHpETaluio HHPOpMaIIN
Pa3IMYHBIX BUJIOB U (POPM MpEACTABICHUS;

- co3laBaTh TEKCThl B pa3IMYHBIX (opmarax C ydeTrom
HazHaueHus HHpopManuu W LEJIeBOM ayJUTOPHH, BBIOHpas
ONTUMAJBEHYIO (HOPMY IIPECTABICHUS U BU3YallU3alllH;

- OIICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(POpMAIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPATbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BATh CpencTBa UHGOPMAITMOHHBIX u
KOMMYHHMKAITMOHHBIX TEXHOJOTUH B PEUICHHMH KOTHUTUBHBIX,

KOMMYHHKATHBHBIX u OpraHru3allMOHHBIX 3aaa4 C

- chopmupoBaTh
UHPOPMALINIO
BKIIIOUAIOMIYKO TIICCBAOHAYYHBIC 3HAHUSA M3 PaA3IUYHBIX

YMEHHUS
OHMOJIOTUYECKOTO

KPUTHYCCKHU  OLICHMWBATH

COJIepIKaHus,

HUCTOYHUKOB (CpeACcTBa MAacCcOBOM MH(OPMAIIMH, HAYIHO-
MOMYJISIPHBIE MaTepUabl); HHTEPIPETUPOBATH ITHUECKHE
aCreKThl COBPEMEHHBIX HCCIICJOBaHUNA B OHOJIOTHH,
MEeIUIIHE, ONOTEXHOJIOTHH;

- WHTEPHPETUPOBATH ITUUYECKHE ACHEKTHI COBPEMEHHBIX
HCCIIeIOBAaHUN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TiI00aTbHBIE AKOJOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIEHHUIO K HHUM

COOCTBEHHYIO TO3UIIMI0, YMEHHE OIICHUBATh ITHUECKHE

aCMeKThl COBPEMEHHBIX HCCIEIOBaHUIl B  00JacTH
OMOTEXHOJIOTUU u TeHETHUYECKUX TEXHOJIOTU I
(KIIOHUpPOBAaHUE,  MCKYCCTBEHHOE  OIUIOJOTBOpPEHUE,
HAIpaBJICHHOE HW3MEHEHHWE TeHOMa U  CO3/laHue
TPaHCTEHHBIX OPTaHU3MOB);

- copmMupoBaTh yMEHHUS CO37aBaTb COOCTBEHHbBIE
NUCbMEHHBbIE M  YCTHbIE COOOIIEHHS Ha OCHOBE
OHOJIOTHYeCKOn uHpOpMaIII u3 HECKOJIbKUX
HUCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh IOHATHHHBIN

alrapar OuoJIorun
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coOII0ICHIEM TpeOoBaHU SPrOHOMHUKH, TEXHUKHU
0€301IaCHOCTH, THUTHEHBI, PecypcocOepe:keHHs], MPaBOBbIX M
TUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

- BJIaJCTh HABbIKAMH PACIIO3HABAHUA W 3allIUThI I/IH(bOpMaIII/II/I,

nH(POPMAITMOHHOHN 0€30TTaCHOCTH JINYHOCTH

OK 04. DddexTrnBHO

B3aUMO/IEHCTBOBATh U
paboTtatb B
KOJIJIEKTHUBE u

KOMaH/JI€

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH W
CaMOOIPEIETIEHHUIO;

-OBJIaJICHUE HaBBIKAMH yueOHO-UCCIIEeI0BATEIbCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBjaieHue  YHHBEpPCAJbHBLIMU KOMMYHHKATUBHBIMH
JeHCTBUSAMMU:

0) coBMeCTHAasl JeATeJIbHOCTD.

- MOHHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW H
WHJIMBHUIYATBHOW paObOTHI;

- MPUHUMATh (S 07¢ COBMECTHOMU JIeITCIILHOCTH,
OPraHu30BbIBaTh M KOOPAUHUPOBATH JACHCTBHS 1O €€
JIOCTHUKEHHIO: COCTABIISATH TUIaH ACHCTBUH, pacpeAesiTh PO
C YYeTOM MHEHHH YYaCTHUKOB OOCYXKIATh Pe3yJabTaThbl
COBMECTHOM paboThI;

-  KOOPJMHHUPOBAaTh W BBINOJHATH PAbOTy B  YCIOBHSX
peanbHOoro, BUPTYaJIbHOTO u KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBUS;

- OCYHICCTBJIATH IIO3UTHBHOC CTPATCITHMYCCKOC IIOBCACHHC B

Pa3IMYHBIX CUTYaLMSIX, MPOSBJISITH TBOPYECTBO n
BOOOpakeHHE, ObITh HHUITUATHBHBIM

OsBjaaaenue YHUBEPCAJIbHBIMHA peryJsiTUBHbIMHU
JeHCTBUSIMM

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- NpPUHMMaTb MOTHUBBI W apryMeHTHl JpYrux Jojeil mnpu

- chopMHpOBaTb YMEHHUS CO3JaBaTh COOCTBEHHBIE
NMMCbMEHHBIE W  YCTHBIE COOOIIEHUST Ha OCHOBE
Ouonoruueckon uHdopmauu u3 HECKOJIbKHIX
WCTOYHHKOB, TPAMOTHO WCIIOJIb30BaTh TMOHSTUHUHBIN

amnmapaT OMoJIOTHH;

- yMeTb
SKCIIEPUMEHTAJIbHBIMU CpEICTBaMHU, (GOpMYIUPYS LENb

BBIJIBUI'AaTh TUIIOTE3HI, HpOBepﬂTL nux
WCCJICIOBAHUS, aHAJIM3UPOBATH IMOJTYYCHHBIC PE3yJIbTaThl
U JIeJaTh BBIBOJBI;

- NpPUHUMATh YYacTHE B HAYYHO-HCCIICIOBATEIIbCKON
pabore ToO  OWOJOTHH, MeIUIIMHE,
MPOBOJIMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB M

nyOJIMYHO TPEJCTaBIATh MOJYyYEHHBbIE PpE3yNbTaThl Ha

9KOJIOTHH n

YUEHUYECKUX KOH(DEPEeHIHSIX Pa3HOTO YPOBHS
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aHaJIM3€e PE3YJIbTATOB IEATEIBHOCTH;

- IPU3HABATh CBOE MIPABO M MPABO JIPYTUX JIO/EH HAa OMINOKH;
- pa3BHUBaTh CHOCOOHOCTh NOHUMATh MHUP C MO3UIHU JPYroro
YeJI0BEKa

OK 07.
ConeiicTBOBATH
COXpPaHEHHUIO
OKpYXKaroIlen Cpebl,
pecypcocOepekeHuIo,
MPUMEHSTH 3HaHUsI 00
W3MCHCHHH KITUMAaTa,
TIPUHITAITBI
OEepeKITUBOTO
MIPOU3BO/ICTRA,
3¢hHEeKTUBHO
IEUCTBOBAThL B
Ype3BhIYANHBIX
CUTYaIUIX

B o6s1acTH 3K010rMYE€CKOr0 BOCTIMTAHUSA:

- chopMHPOBAHHOCTH JKOJIOTUYECKON KYyJIbTYpPbI, TIOHUMAaHUE
BJIMSIHUS COLIMAIIBHO-DKOHOMMYECKHUX ITPOLECCOB HA COCTOSIHUE
MPUPOJHON U COLMAIBbHON CpE/bl, OCO3HAHUE TIJI00ATBLHOTO
XapakTepa 3KOJOTHYECKUX pooiieM;

- IUIAHUPOBAHKUE U OCYILECTBIICHHE JIEHCTBUHN B OKPYKAIOLIEH
Cpele Ha OCHOBE 3HAHUS LeJNed YCTOWYMBOTIO pa3BUTHUSA
YeJI0BEYECTBa;

aKTUBHOE JIEHCTBHIA,
OKpYyKarollen cpene;

- YMEHHE IIPOTHO3UPOBATh HEOIArONPHITHBIE HKOJOIMUECKHE
MIOCJICACTBUS IPEIINPUHAMAEMBIX JEHCTBUM, NPEAOTBpAILATh

HCIIPpUATHC IMPUHOCAIIUX Bpea

UX;

- pacHIMpeHHe OIbITa  JIEATCILHOCTH  SKOJOTHYECKOU
HaIpaBJICHHOCTH;

- OBJAQJCHWEC  HaBBIKAMH  Yy4eOHO-HCCIIEI0BATEIbCKOM,

HpOCKTHOfI H COIIMaJIbHOMI JACATCIIBHOCTH

- BJAIETh CHUCTEMOI 3HAaHWH 00 OCHOBHBIX METOIAX
HAay4YHOTO TO3HAHUSA, MCIOJB3YEMBIX B OHOJOTHUYECKHX

HUCCIICIOBAHUAX KHUBBIX 00BEKTOB n 3KOCUCTEM
(ommcanuwe, wu3MepeHue, TMPOBEACHHE HAOIIOJICHHUN);
cmoco0amMM  BBISIBJIEHUS | OLCHKU AaHTPOIIOTrCHHBIX

W3MEHEHUH B IPUPOJIE;

- YMETh BBISIBIATh OTJIMYUTENBHBIE TMPU3HAKU >KUBBIX
CHUCTEM, B TOM 4YHCJE€ TpHOOB, PACTCHH, XUBOTHBIX H
YyeJI0BeKa; MPUCIOCOOIEHHOCTh BUAOB K Cpe/ie OOUTaHuUs,
a0MOTHYECKUX U OMOTHYECKMX KOMIIOHEHTOB HKOCHCTEM,
B3aUMOCBS3€EM OpraHu3MOB B coo01IecTBax,

AQHTPOIIOTE€HHBIX H3MEHEHUH B DKOCHCTEMAax CBOEH

MECTHOCTH;
- YyMEThb  BBIICNATH  CYIIECTBCHHBIC  TPU3HAKH
OHOJIOrHYECKHX IIPOIIECCOB: oOmeHa BEII[ECTB

(MeTabonu3M), MHGOPMAIIMM W TPEBPAIICHUS SHEPIHH,
OpoJXeHHus, aBTOTPOGHOTO U TeTEPOTPOGHOrO0 THUIIOB
NUTaHUsA, POTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MEH03a,
ramMeTroreHesa, 3MOpuoOreHesa,
pa3BUTHS, PAa3MHOKEHUS, WHAWBUIYAILHOTO Pa3BUTHSI
opranu3Ma (OHTOreHe3a), B3aMMOJICHUCTBUS
rerepo3uca;  JCWCTBUH  MCKYCCTBEHHOTO

CTaOWIM3UPYIOLIETO, JABIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO oTbopa; AIIOTIATPHYECKOTO u
CUMMATPUYECKOTO BUJI000pa30BaHUS;

HOCT3M6pI/IOHaJ'IBHOFO

T'CHOB,
oToOopa,

BIINSAHUA
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JBIDKYIIUX CHJI DSBOJIOINMHM HA TEHO(OHI NOIMYJISIHH;
IPUCIOCOOJICHHOCTH OPraHM3MOB K cCpelae oOuTaHus,
yepeJoBaHUsl HalpaBJICHUM 3BOJIOLUH; KPyroBOpoTa
BELIECTB U NIOTOKA SHEPTUU B 3KOCHUCTEMAX

IMK1.3TIK 1.3
[IK1..4...
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2. CTpyKTYpa U cojiep:kaHue 0011e00pa30BaTeIbHOM JUCHUIITUHBI
2.1. O0beM JUCHUIIMHBI U BBl y4eOHOH padoThl

Bua yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUTLTHHBI 108
B T.4.

OcHOBHOE coJiep:KaHue 96
BT. U..

TEOpeTHYEeCcCKoe 00ydIeHne 53
MPAKTUYECKHUE 3aHATHS ,B TOM YHCIIE 43
abopaTOPHBIC 3aAHITHUS

IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE (COIePIKAHUE 12
NPHUKJIATHOTO0 MOAYJIA)

TeOpeTHYecKoe 00ydeHne 1
MPAKTUIECKHUE 3aHSATHS B TOM YHCIIE 3
ab0paTOPHBIC 3aAHITHS

KoHTpoJibHBIE paGoThI 4
3amuTa MHANBUAYAJBHOT0 MPOEKTA-- HET

Koncynemayuu 2
IIpomexyTouHas aTTecTanus --3K3aMeH 6
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2.2. TemaTnyeckuii IjIaH u CodepiKaHue TUCIHUIIJINHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U podecCHOHATBHO-OPHMEHTHPOBAHHOE), O0bem | Popmupyembie
pa3esioB U TeM JadopaTopHble H IPAKTHYECKHE 3aHATHSA, IPUKJIATHON MOAYJIb (IPH HAJIUYMH) YacoB | KOMIETEHIUH
1 2 3 4
Paznen 1. Knerka — cTpyKTYpHO-()YHKIIMOHAJIBLHAS €IMHULA )KUBOTO 22
Tema 1.1. OcHoBHOE coep:kaHue 1
BuoJorus kak Teopernueckoe odyueHnue: 1
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUU C IPYTMMH HayKaMu: OMOXUMHUsL, Onopu3uka, OMOHUKA,
reHoreorpadus u ap. Poab u Mecto Ouosioruu B GOpMUPOBAHUN COBPEMEHHOM HAayYHOU KapTHHBI MUpA. OK 02
3HaueHue Ouonoruueckux 3HaHuil. cropus 6uonoruu. 3HaueHUe UTOJIOTUH JUIsl pa3BUTHS OMOJIOTHH U
MO3HAHUS TPUPOJIbl. MEeTOo bl HUTOJIOTUU: MUKPOCKOIIUS, XpoMaTorpadus, 3J1eKTpodopes, METO1 MEUEHbIX
aTOMOB, AU depeHnanbHOe HeHTpUYyrupoBaHue, KyJabTypa KIETOK
Tema 1.2. O0mas | OcHOBHOe coJepxaHue 2
xapakrepucTuka | Teoperudeckoe o0yuenue: 2
AKU3IHH PaznooOpaszue 6uocuctem. Opranuzamusi OMOJOTUYECKUX CUCTEM. Y POBHH OpPraHU3allid OHOCUCTEM:
MOJIEKYJISIPHO-T€HETUYECKUM, OPraHOMAHO-KIECTOYHBIN, OPraHU3MEHHbIN, TOMYJISIIMOHHO-BUI0BOM, OK 02
AKOCHUCTEMHBIN (OMOreorieHoTHIeCKHit ), OnocdepHsiii. Hayku, n3ydaronime 6Mosiorndaeckiue 00bEKTH Ha
Pa3HbIX YPOBHSAX OpraHu3anuu ku3Hu. O0Ias xapakTepucTUKa KU3HH, CBOICTBA KUBbIX cucTeM. [Iporeccsl,
MIPOUCXOJIAIINE B OMOCHCTEMAX
Tema 1.3. OcHOBHOE co/lep:KaHue 5 OK 01
buosornyeckn Teopernueckoe o0yueHue: 2 OK 02
BajKHbIC XuMu4ecKkuil coctaB KIeTKu. Heopranuueckue BeniecTBa KIETKH, UX OMOJIOTUYECKas POJib. OK 04
XHMMHYECKHE Opranunyeckue BemiecTBa kKieTku. buonornueckue nonumepsl. benku. CTpykrypa u GyHKIHH OEIKOBOM
COCAMHCHUA MoJIeKyibl. @epMeHThI, IPUHLUIT UX AeHCTBUs. YTIeBoAbl. buonoruueckue GpyHKIUU yriIeBOIOB.
Jlunuael. OOmwmii man crpoenus. ['napodunbHo-TuapodoOHBIE cBOMcTBA. Kiaccudukarius Iunuaos.
buonornyeckue ¢pynkiun mununos. AT®. Ctpoenne mosnekynsl AT®. buonornueckue pynxkunn ATD
IIpakTnyeckune 3aHATHA: 1
Pounb 6enKoB, yriieBoJ0B U AKHUPOB B OpraHU3Me YeloBeKa. BUTaMUHBI M OMOJIOrMUECKH aKTHBHBIE JOOABKH, gii:

HUX 3HAYCHHUC B JKU3HU OPraHu3Ma 4€JI0OBCKaA. I'uno- ¥ aBUTaMHHO3BI UX MOCIEACTBUS. Hpe,[[CTaBJ'IeHI/IC




YCTHBIX COO6H.I€HHﬁ C HpGSCHTaHHeﬁ, MOATOTOBJICHHBIX I10 MEPCUHIO HCTOYHUKOB, pCKOMCH/IOBAHHBIX
pernoaaBaTciiCM

JlabopaTopHble 3aHATHSA: 2

Jlaboparopuas padota “Omnpenencaue Buramuaa C B MPOTYyKTaX MUTAHUS
HOILFOTOBKa BapHWaHTOB OIIbITA, Ha6JIIOI[CHI/I€ 3a KaQUYCCTBCHHBIMU PCAKIIUAMU, 3aIIOJITHCHUC pa60tlel71 1K1 3 1IK1.4
TaOJIMIIBI, UHTEPIIPETAIHs HAOII0aeMBbIX SBJICHHUH, ()OPMYINPOBAHNE BHIBOJIOB

Tema 1.4. OcHoBHOE coep:kaHue 4
CTpyKTypHO- Teopernyeckoe o0yueHue: 2
¢ynxkuuonanbHas | Knerounas teopus (T. IBann, M. Ilneiinen, P. Bupxo). OCHOBHBIE MOJOKEHHSI COBPEMEHHON KJIETOYHOM 1
opraHmsanus TeopuH. THUIIBI KIIETOK: SyKapHOTHYECKasi ¥ IpokapuoThueckas. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK

KJIETOK 9YKapHOT (PaCTUTENILHOMN, JKUBOTHOM, TprOHOI). CTpoeHue MpoKapruoTHUeCcKon KieTku. OcoOeHHOCTH

CTpOeHUSs reTepoTpodHOI 1 aBTOTPOoHHON MPOKAPUOTUYECKUX KIIeTOK. CTpoeHue Mmia3MaTuyecKon
MeMOpaHbl. TpaHCIOPT BEUIECTB Uepe3 MIa3MaTHYeCKy0 MeMOpaHy: MaCCUBHBIM U aKTUBHBIN. DH/IOIUTO3:

MUHOIIUTO3, (haromuTo3. Ik301uTo3. O00I0UKa UK KIeTouHas cTeHKa. CTpykTypa u QYHKIIUN KIETOYHOU OK 01
CTEHKH pacTEeHUM, TpUOOB OK 02
Huromnasma. [{lutozoms. [lutockener. OmHomMeMOpaHHBIC OPraHOUWIBI KJIETKH: SHI0TIIa3MaTHYECKast CETh 1 OK 04

(BIIC), anmapart ['oabmKH, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIH PACTUTEIBHBIX KIETOK. CTpOoeHHE U
(GbyHKIMM 0JHOMEMOpaHHBIX OpraHou10B KieTku. Knetounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPUHU, TUIACTUIBL: XJIOPOILIACThI, XPOMOILIACTHI,
JEHKOIUIACThI, UX CTPOCHUE U PYHKUUU. S epHBIl anmnapar KJIeTKU, CTpOeHHE U (QYHKITHH.
HememOpanHubie opraHou/ bl KJIETKUA: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUYHBIN HIeHTp. OpraHouabl
JBUKCHHS: PECHUYKH U KTI'yTUKH. CTpoeHue u PyHKIHUN HeMeMOpaHHBIX OPraHOMI0B KIETKU

JladopaTopHblie 3ausiTUsA: OpraHoNbl KJIETKU 2
Tema 1.5. OcHoOBHOE co/lep:KaHue 2
CTpykKTypHO- Teoperudeckoe odyueHue: 2
¢yHkuHoHAIBHBI | CTpoeHHE XPOMOCOM. XPOMOCOMHBIN Ha0OP KJIETOK, TOMOJIOTHYHBIE U HErOMOJIOTHYHBIE XPOMOCOMBI, OK 01
e (hakTopsl raruIoNAHbIN 1 quruionaHbIi Habop. HyknenHossie kuciotel. JJHK u PHK. Ctpoenne HykiIeMHOBBIX OK 02
HacJIeACTBEHHOCT | kucnoT. Hykneotuasl. Kommiemenrapuslie azotuctslie ocHoBaHus. [Ipasuiio Yapragpga. Crpykrypa JJHK —
" IBOMHas crivpaib. MectoHaxoxaeHue u ononorndeckue pynkuuu JHK. JIHK-skcnepruza. Buast PHK.
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Oyuxkuuu PHK B knetke

Tema 1.6. OcHoBHOeE coep:xaHue
IMpoueccsl Teoperudeckoe od0yueHue:
MaTPUYHOI'0 Martpuunsiii cuare3 JJHK — permukanys. [Ipuanuns! perumkanuu JIHK. Mexannsm permkannu JTHK.
CHHTE32a Penapauus JIHK (nopemnniekaruBHas, noctperiekatuBHas). Peakinuu marpuusnoro cuaresa. [IpuHuun
KOMIUIEMEHTAPHOCTH B peakuuax MarpuaHoro cunresa. JJHK u rensl. ['eneTnuecknii kox, €ro cBOMCTBA. OK 01
Tpanckpunus — marpuunbiid cuaTe3 PHK. Tpancnsuus u e€ stamnsl. YcnoBus OnocuHTe3a Oenka. OK 02
Crpoenue T-PHK u xonupoBanne amuHokucI0T. Posib pubocoM B GMocrHTe3€e Oenka
IIpakTnuyeckue 3aHATHSA:
Pemenue 3a1ay Ha onpeesieHne Nocae10BaTeIbHOCTH AMMHOKUCIIOT B MOJIEKyJie Oerka.
Pemenue 3a1au Ha onpeeseHre Nocae0BaTeIbHOCTH AMMHOKHUCIIOT B MOJIEKyJie Oellka B ciaydae
W3MEHEHNUs MOCJEeN0BATENbHOCTH HyKiteoTn10B JITHK
Tema 1.7. OcHOBHOE coep:KaHue
Hexserounbie Teoperuyeckoe odyueHue: OK 02
(opMbI KM3HU Bupycel — HekneTouHble (POPMBI )KU3HH U 00IUraTHbie napasuTbl. CTpOEHHUE MPOCTHIX U CIIOKHBIX BUPYCOB, OK 04
perpoBupycoB, 6akteprodaros. Kuznennsiii mukn JJHK-coxepxkamux Bupycos, PHK-conepskamux
BHUpYyCOB, 6akTepuodaros. BUY, rematut yenoBeka.
bakrepuun. O6mas xapakrepuctuka. [Tonsarue mramm. Bupycsl n 6akTepuu: CXOCTBa U pa3Inyuus
IIpakTnuyeckue 3ansiTusa BupycHbie u OakTepuanbHble 3a001eBanus. OOIMe NPUHIMIIBI HCIIOIb30BaHUS
JIeKapCTBEHHbIX BerecTB. OcOOEHHOCTH PUMEHEHHsI aHTUOUOTHKOB. K13
[IpencraBneHue ycTHBIX COOOIIEHUH ¢ Ipe3eHTalrel, OArOTOBIECHHbIX 10 NEPEeYHIO HCTOYHUKOB,
PEKOMEH0BAHHBIX IIPENOAABATEIEM
Tema 1.8. OcHoBHOE coep:KaHue OK 02
O0Omen BewiectB M | TeopeTnueckoe odyuenme:
NpeBpalleHne AccuMMWIISIINA U AUCCUMUIALMS — IB€ CTOPOHBI MeTabou3Ma. Turbel oOMeHa BelecTB: aBTOTPO(HbII U

JHEPIruM B KJI€TKE

reTepoTpodHbIN, a3pOOHBII U aHA3POOHKIN. DHEepreTnyeckoe odecrnedeHre KieTku: npespaiieHne ATO B
0OMeHHBIX Tporieccax. DepMeHTaTUBHBIN XapakTep peakluid KIETOYHOTO MeTaboIr3mMa

[lepBu4HBIN CHHTE3 OpraHUYeCcKHX BellecTB B kieTke. [Inactuyeckuit oomeH. @oTocuHTe3. XeMOCHHTES.
AHa’pOoOHBIN PHEpreTuYecKuit 0OMeH. AHadpoOHBIE OpraHu3Mbl. bpokenue, aBTOTpodHBIHN 1
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reTepoTpoHBIN TUI MUTAHK. AHAIPOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTHH. DTaIlbl
SHEpPreTU4ecKoro ooMeHna. I nmmkonms. bruojgoruueckoe OKMCICHNE, UM KJIETOYHOE JIBIXaHUE

Tema 1.9.
Ku3HeHHbIH
IMKJ KJIEeTKH.
Murto3. Meiio3

OcHoBHOe coepkaHue

TeopeTuquRoe oﬁyqelme:

Knerounsrit nukd, ero nepuozs! u perymsnus. [lepuonsr natepdasbl ux ocodennoctu. Juddepenunarus

KJICTKHU U ape€CT KIICTOYHOI'O LUKJIA. I[eJICHI/Ie KIICTKH — MHUTOS3. CTaI[I/II/I MHUTO3a U MPOUCXOAAIINE MTPOUCCCHI.

Kapuoxunes u nurokunes. buonornueckoe 3HaueHne Muto3a. Meio3 — peAyKIIHOHHOE JAEJIEHUE KIETKH.
Cranuu Meiio3a. Melio3 — 0CHOBa MOJIOBOTO pa3MHOkeHus. [loBeieHre XpoMocoMm B MeHo3e.
Kpoccunrosep. buonornueckuii cmbici meito3a. pdekTsl Meiio3a. Melo3 B )KU3HEHHOM IUKIIE
OpraHu3MOB

OK 02
OK 04

KonTpouabHas padora
MonekynsipHbli YpOBEHb OpraHU3aluu )KUBOTO

Pazgea 2. CTpoenne 1 pyHKUMH OpPraHu3ma

30

Tema 2.1.
Crpoenue
OpraHu3Ma

Conep:xanue

IIpodeccuonaibHO-OPHEHTHPOBAHHOE COJIEP:KAHUE TEOPETHYECKOT0 00yUYeHUs

OnHokneTouHnble Opranu3msel. KosoHuanbHbie opraHu3Mbl. MHOTOKJIETOYHBIE OpraHu3Mbl. B3auMocBs3b
4acTel MHOTOKJIETOYHOro opranu3mMa. @yHkuus. OpraHbl U CUCTEMbI OPraHOB. AMMapaTbl OPraHoB.
I'omeocTtas opranu3mMa u ero nojjepKaHue B MPoIecce KU3HEACITSIbHOCTH.

OyHKIIMOHAJbHAs cUCcTeMa opraHoB. TkaHu pacTeHuid. TkaHU )KUBOTHBIX U YeJoBeKa. Opransl pacTeHUH.
OpraHsl ¥ CUCTEMBI OPraHOB )KUBOTHBIX M U€IOBEKA. 3HAUEHUE OMOPHI, TBUKCHUS, TUTAHUS, TbIXaHHUS,
TPAHCIIOPTA BELIECTB, BbIJCIICHUS, 3aIIUTHI. 3HAUEHUE MPOSBICHUS PA3IPAKUMOCTU U PETYIISIUU

*B ToM 4ucie HA BLIOOP 00pa3oBaTeIbHOM OPraHM3aluu:

OK 02

OK 04

IIK 1.3
IIK1.4...

OcHoBHoOe coJep:kaHue MPaKTHYecKoro 3ausaTusa: Opransl pacteHuil. TkaHu pacTeHuit

Teopus kinoHanbHO-cenekTuBHOrO0 nMMyHuTeta I1. Opnuxa, .M. MeunukoBa. UndekunoHnHbIe
3a0o0JsieBaHUs U dnuAeMus. BaxHeilve snuieMun B HICTOPUM YelloBe4YecTBa. BakiuHanusa kaxk
npo(uIakTUKa HHPEKIIMOHHBIX 3a00JI€BaHUH.

[IpencraBineHne ycTHBIX COOOIIEHUM ¢ Mpe3eHTanue, MoAroTOBISHHbIX M0 NePeYHI0 HCTOYHUKOB,
PEKOMEHIOBAHHBIX IIPENOJaBaTEIEM

Tema 2.2.

Conepxanue

OK 02

20




DopMbI IIpogeccuonabHO-OPHEHTHPOBAHHOE CO/IeP:KAHNE TEOPEeTHYECKOro 00y4eHus I[IK1.4...
Pa3MHOKEeHHUs! ®opMBbl pa3MHOKEHUS OpraHu3MoB. becrosioe 1 ooBoe pazMHOXKEeHHE. Bupl 0€c1ionoro pa3sMHOKEHUS:
OpPraHu3MoB IIPOCTOE JIEJIEHNE HA/IBOE, [IOUYKOBAHUE, PA3MHOKEHUE CIIOPAaMU, BETETATUBHOE PA3MHOXKEHUE,
¢dparmenTanys, KIoHupoBanue. [1ooBoe pa3sMHOKEHHE.
*B Tom uHcie Ha BbIOOP 00pa3oBaTeIbHON OPraHM3ALMU:
MaTepHual TeMbl “@OopMBbI pa3MHOKEHHSI OPTaHU3MOB™ H3YydaeTcs YIITyOJICHHO Ha MPUMEpE OpraHn3Ma
pactenuii. PasMHOXeHME YenoBeKa U )KUBOTHBIX PaCCMAaTPUBAIOTCS 0030pHO
Tema 2.3. OcHoOBHOE coep:KaHue
OHnrorenes Teoperuyeckoe odyueHue:
KUBOTHBIX U I'amerorenes y xuBoTHbIX. CriepMarorenes u oorenes. CTpoeHHe MOJIOBBIX KIeTOK. OIIOA0TBOPEHNE U
YyeJIOBEKa SMOpHOHAJILHOE pa3BUTHE KUBOTHBIX. [lapTeHorenes. OmoOpuorenes (Ha npumepe nanuerHuka). Craauu OK 02
aMOpHoreHesa OK 04
Poct u pa3zButue xuBoTHbIX. [locTamMOpronansHbli iepuo. [Ipsmoe u Henpsimoe pa3Butue. PasBurtue ¢
MeTaMop(}o30M y 6€CII03BOHOYHBIX M MTO3BOHOYHBIX )KUBOTHBIX. CTaAuK MOCTIMOPHOHAIBHOTO Pa3BUTHS Y
KUBOTHBIX U 4enoBeka. [lepuonipl oHTOreHe3a yenoBeka. buonornyeckoe ctapeHue u CMepTh.
I'eponToniorus
Tema 2.4. OcHOBHOE co/lep:KaHue
Onrorenes Teopernyeckoe o0yueHue: OK 02
pacreHuii l'ameTodut u cnopodut. PasMHOKEeHHE U pa3BUTHE BOIOpOciei. PasMHOXeHHEe U Pa3BUTHE CIIOPOBBIX OK 04
pacteHuil. Pa3MHOXEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. PocT. Ileproibl OHTOreHe3a pacTeHuit
Tema 2.5. OcHOBHOE co/lep:KaHue
OcHoBHBIE Teoperudeckoe odyueHue:
NOHATHSA I'eneTnka Kak Hayka O HacJIEACTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE TEHETUUECKUE TIOHATHUS OK 02
TeHEeTHKH u cuMBoJIbL. ['eH. ['enoTun. @enotun. AienbHble reHbl. AJIbTepHAaTUBHBIC IPU3HAKU. JJOMUHAHTHBIN 1
perieccuBHBIN npu3Haku. ['omo3urora u rereposurora. Yucras nuaus. ['n6puapl. OCHOBHbIE METO/IbI
TeHETUKU: THOPUA0JIOTHYECKUHN, IIUTOJIOTMUECKUE, MOJIEKYISIPHO-TEHETUYECKHE
Tema 2.6. OcHoBHOE conepkaHue OK 02
3axonomepHocTn | Teoperuueckoe o0yueHue: OK 04
HACJIeI0BAHUS 3akoHOMEepHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Mennens: MoHorubpuanoe ckpemuanue. [IpaBuno K14,

JAOMHUHHPOBAHUA. 3akoH CI[I/IHOO6paBI/I$I IIEPBOI0 MMOKOJICHUL. 3akoH pacliCIiJICHUS ITPU3HAKOB.

21




[uTosnornueckue 0CHOBBI MOHOTMOPUIHOTO CKPELIMBAaHUA. [ NII0TE3a YUCTOTHI raMeT. AHAIM3UPYIOLIee
ckpeuuBanue. JurudpuaHoe ckpemmBanue. 3aKoH HE3aBUCUMOTO HACIIEIOBaHHS TPU3HAKOB.
[MonuruOpuaHoe HacIEJOBAaHHUE U €r0 3aKOHOMEPHOCTH

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJeP:KAHUE MPAKTUYECKOT0 3aHATHSA

Pemrenne 3aga4 Ha onpeieneHue BEPOSITHOCTA BO3HUKHOBEHHSI HACIIEACTBEHHBIX IPU3HAKOB TP MOHO-,
II¥-, TIOJIMTHOPHUTHOM M aHAIM3HUPYIOIIEM CKPEITUBAHUH Y PACTEHUH, COCTABICHNE TEHOTUITHUECKUX CXEM

CKpEILMBAHUS
Tema 2.7. OcHoBHOE coep:kaHue OK 01
B3aumopneiicreue | Teopernueckoe odydeHue: OK 02
T€HOB I'enoTun kak menoctHas cucremMa. MHOKECTBEHHOE AeCTBHE TeHOB. [IneiioTponus. MHOXECTBEHHBII
ajutenusM. BzanmoselictBre ajuenbHbIX TeHoB. KogomMuHaupoBanue. B3anMmoaeincTere HeaiebHbIX T€HOB.
Komnnemenraprocts. Onmncras. [omamepus
IIpodeccuonaibLHO-OpHEHTHPOBAHHOE CO/IeP:KAHNE NPAKTHYECKOT0 3aHATHS:
Pemenue 3a1ay Ha onpe/esieHne BEpOSATHOCTH BOZHUKHOBEHUS HACJIEACTBEHHBIX IPU3HAKOB MIPU
Pa3IMYHBIX TUIIAX B3aUMO/ICHCTBHS T'€HOB Y paCTEHUM, COCTaBICHHE FTeHOTUITMYECKUX CXEM CKPEIIUBaHUS
Tema 2.8. OcHOBHOE co/lep:KaHue
CuenJieHHOe Teoperuyeckoe odyueHue:
HacJe0BaHHe 3akonbl T. Moprana. CuerieHHOE Haclae0BaHUE '€HOB, HAPYIIEHUE CLETUIEHU. XPOMOCOMHAs TEOPUS OK 01
NPU3HAKOB HAaCJEACTBEHHOCTH. ['eHeTnYecKkoe KapTupoBaHUE XpoMocoM. Mcronb30BaHne KPOCCUHIOBEPA IS OK 02
COCTaBJICHUSI TEHETUYECKUX KapT XpOMOCOM K. 1.4
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COACPKAHUE IPAKTHYECKOI0 3AaHATHSA:
Pewrenue 3agau Ha onpeneneHne BEPOSITHOCTY BOSHUKHOBEHHUSI HACIEACTBEHHBIX IPU3HAKOB IIPU
CLEIJICHHOM HacJIeJOBaHUU Y PACTEHUN, COCTABIEHUE T€HOTUITMUYECKUX CXEM CKPEIMBaHUs
Tema 2.9. OcHoOBHOE co/lep:KaHue
I'enernka moJia Teoperudeckoe odyueHue:
XPpOMOCOMHBIN MEXaHU3M OIpeAeIeHUs 10Ja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHblii 1 OK 01
reTeporaMeTHbIN NoJI. ['eHeTndeckas CTpyKTypa IoJIOBBIX XpoMocoM. HacneroBanue npu3Hakos, OK 02

CICIIJICHHBIX C ITIOJIOM

IIpakTHYecKue 3aHATHSA:

Pemienue 3amaq Ha OnpeaACIICHUC BCPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX ITPU3HAKOB, CHCTIJICHHBIX C
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I10JIOM, COCTABJICHUC I'CHOTUIIMYCCKUX CXEM CKPCHIMBAHUWA

Tema 2.10. OcHoBHOeE coep:xaHue
I'enernka Teopernueckoe o0yueHue:
yeJIoBeKa Kapuortumn yenoBeka. MeTo 1l M3y4eHUsI TEHETUKHU Y€TIOBEKA: T€HEAIOTUYECKUM, OJTM3HEIIOBbIH,
LIUTOTCHETUYECKUH, OMOXUMUYECKUN, TOMYISAIIMOHHO-CTaTUCTHYeCKui. HacencTBeHHbie 3a001eBaHus
yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YeloBeKa. boe3Hu ¢ Hacine1cTBeHHOM OK 01
MPEAPACIIOIOKEHHOCThIO. 3HAYECHUE MEAUITUHCKON TeHETUKHU B MPEAOTBPAILCHUN U JICUSHUH T€HETUIECKUX OK 02
3a00J1€BaHM YeIOBEKa
IIpakTHYecKkue 3aHATHS:
Pemrenue 3agau Ha onpeeneHNe BEPOSITHOCTA BOSHUKHOBEHHUS HACTIEACTBEHHBIX MPU3HAKOB, HCTIONB3YS
METO/IbI TEHETUKH YEJIOBEKA, COCTABJICHHE T€HOTUITMYECKUX CXeM CKpeluBanus. [IpencraBnenre yCTHBIX
COOOIIEHNH C Tpe3eHTaIlMel O HACIICICTBEHHBIX 3a00JI€BAaHMSIX YEIIOBEKA
Tema 2.11. OcHoBHOE coep:KaHue
3akonomepHocTH | Teopernueckoe o0yueHue:
U3MEHYMBOCTH B3anmoselicTBrue renotruna u cpesl npu hopmupoBannu GpeHotumna. 3MeHIMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIE IPU3HAKU. BUbl N3MEHUMBOCTH: HACJIEICTBEHHAS! U HEHACIIEICTBEHHAS.
3aK0H TOMOJIOTHYECKUX PSAIOB B HachueAcTBeHHOW n3MeHunBocty (H.W. BaBuiioB).
MonudukanronHnas, uin GeHOTUIINYECKass U3MEHUYUBOCTh. Poib cpezibl B MoaM(DUKAIIMOHHOM OK 01
n3MeHunBOCTH. Hopma peakiiuu npusHaka. BapuallMoHHBINA psii U BapuallMOHHAs KpHuBas. XapakTepUCTHKA OK 02
MOAU(PHUKATUOHHON U3MEHYUBOCTH OK 04
HacnencrBenHnas, v reHOTUIMYECKasi M3MEHUYNBOCTh. KoMOMHATUBHASI K3MEHUHUBOCTb.
MyranroHHas “3BMEHUYUBOCTh. Buabl MyTaluii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. [IpruunHbI
BO3HUKHOBEHMS MyTallui
IlpakTHyeckue 3aHATHA:
Pewienue 3agau Ha onpeneneHne TUNA MyTallMy [IPU [Iepe1aye HAClIeICTBEHHBIX TPU3HAKOB, COCTABICHUE
FEHOTUIIMYECKUX CXEM CKPELIMBAHUS
Tema 2.12. OcHoBHOE conepkaHue OK 01
Cenexkunst Teoperudeckoe odyueHue: OK 02

23




OpraHusmMoB

Cenekuus kak Hayka. MeTobl celeKIMOHHOM paboThl. ['erepo3uc u ero npuunHbl. MIcKyccTBEHHBINH 0TOOD:
MacCCOBBIN U UHIWBHIyaTbHBIA. DTallbl KOMOMHAIIMOHHOW cenekiuu. CopT, mopoaa, MTaMM

ANropuTMbl pelieHHe 3a/1a4 Ha ONpeeIeHUE BO3MOKHOTO BOSHUKHOBEHHMSI HACJIEICTBEHHBIX IIPU3HAKOB 110
CEJIEKIIMH, COCTABJIEHNE T€HOTUITMYECKUX CXEM CKPELIUBaHUS

KonTposabHas padora 1
CrpoeHue u QyHKLIUN OpraHu3Ma
Paznen 3. Teopus 3BoJ1ionun 20
Tema 3.1. OcHoBHOE coep:kaHue 2
Hctopus Teopernyeckoe o0yueHue: 2
IBOJIIOIIHOHHOI O [TepBrie 3BONMIOLMOHHBIE KOHLETINH. ['pamyannctuyeckas 3BoaonrnonHas konuenuus JK.b. Jlamapxka.
yueHust JBuxymue cuisl sBostonnu. Kpearrionusm u tpanchopmusm. Cucremaruka K. Jlunnes u e€ 3HaueHue ais OK 02
(hopMUPOBaHUS UIEH SBOJIOUH OK 04
[IpenmnocelIky BOZHUKHOBEHUS JapBUHU3MA. DBOIONMS BUAOB B Ipupoje. bopn0a 3a cyiiecrBoBaHue.
EcrectBennsiit 0TO0p. J{uBepreHims npu3HakoB U BUA000pa3oBanue. OCHOBHBIC MOJIOKEHUS
cuHTeTh4Yeckoi reopuu sBosironnu (CTI). Poib 3Bo0OIIMOHHOM Teopun B GOPMUPOBAHUN HAYYHOU
KapTUHBI MUpa
Tema 3.2. OcHOBHOE coep:KaHue 6
Mukpossoaouus | Teoperudeckoe odyueHnune: 6
MuKpO3BOIIONHS ¥ MAKPOABOJIOLKS KaK 3Tallbl 3BOIIOIMOHHOTO TMpoliecca. [ eHeTHueckre 0CHOBbI 2
3BOTIONMH. MyTanuu 1 KOMOMHAIIMK KaK AJIEMEHTapHBII 3BOIIONUOHHBIN MaTtepual. [lomynsnus kak
3JIeMEHTapHas €IUHUIA SBOJIOIUH.
JIBwxyimue cuitbl ((hakTophl) IBOJIOMUH. MyTaIllMOHHBIN MPOIECC ¥ KOMOMHATUBHAS U3MEHYHUBOCTD. 2 OK 02
Murpanus. M3onauusa nomynauuii: reorpaduueckas (IpoCcTpaHCTBEHHAs ), OMOJIOTHYECKas
(peripotyKTUBHAS ).
EctectBennslit 0T00p — HanmpaBisomuii pakTop 3Botonru. bopb0a 3a cyliecTBOBaHHE KaK MEXaHU3M 2
JEMCTBHS €CTECTBEHHOTO 0TOOpa B momy siusax. Bun u ero kpurepun (mpusHaku). BunooOpasoBanue kak
pe3ynbTaT MUKPOIBOJIIOIUU
Tema 3.3. OcHoBHOE coep:xaHue 2
Maxkpossoaounus | Teopernueckoe o0ydyeHune: 2 OK 02
Maxpossomtorusi. DopMbl 1 OCHOBHBIE HanpaBiieHus Makpolsomtoiuu (A.H. Cesepros). [1ytu 2
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JOCTIKEHUS] OMOJIOTMYECKOTO Tporpecca: apoMopdo3, HanoaaanTaims, oomas aereaepanus. MeTo sl
M3Y4EHHs MaKpOABOJIIOLKHU. 3aKOH 3apoblieBoro cxoctBa (3akoH K. bapa). buorenetnuecknii 3axkoH (3.
I'ekkens, . Mromep). O0mue 3akOHOMEPHOCTH (TIPaBUIIA) SBOJFOIIMH

Tema 3.4.
Bo3HukHOBeHHE U
pa3BHUTHE KHU3HH
Ha 3emJie

OcHoBHOE€ CoacpiKaHue

TeopeTuquRoe oﬁyqelme:

N

['unoTe3bl ¥ TeOpUN BO3ZHUKHOBEHUS JKU3HU Ha 3eMJIe: KPeallMOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE)
3apOoXKJeHUE, CTAIMOHAPHOE COCTOSIHUE, ITaHCTIepMus, 01omno33. Hauano oprannyeckoii 3BOIIOnNN.
[TosiBneHue nepBhIX KIETOK. DBOIIONUSA METa00IM3Ma. DBOJIIOIMS MEPBbIX KIeToK. [IpokapruoTs!
sykapuoThl. [IpoucxoxkaeHrne MHOTOKJIETOUHBIX OpraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX IaPCTB 3YKapUOT.
OcCHOBHBIE YepTHI ABOJIIOLIUN PACTUTENHHOTO MUpPA. OCHOBHBIE YEPTHI IBOJIIOLUHU )KUBOTHOTO MUpa

HpaKTuquKue 3aHATHUA:

HpelICTaBJ'IeHI/Ie YCTHOT'O COO6HICHI/I$I H JICHTBI BPDEMCHH 110 OCHOBHBIM 3TallaM BO3SHUKHOBCHHA U pa3BUTHUA
KUBOTHOT'O U PACTUTCIIBHOTO MUPA, MMOATOTOBJICHHBIX MO0 IEPEYHIO HCTOYHHUKOB, PEKOMCHIOBAHHBIX
npenoaaBaTcjieM

OK 02
OK 04

Tema 3.5.
IIpoucxo:xnenue
yeJioBeKa —
aHTpoOIoOreHe3

OcHoBHOE conepxaHue

Teopernyeckoe o0yueHue:

AHTpPONOJIOTHS — HayKa O 4yenoBeke. CUCTEMAaTHYECKOE TIOJIOKEHHUE YesoBeKka. CXOACTBO YETIOBEKA C
AKUBOTHBIMHU. OTINYUS YeJIOBEKa OT KUBOTHBIX. [IpSIMOX0XKIeHNE U KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOU CUTHAIBHOU crucTeMbl. COOTHOIICHHE OMOJIOTHISCKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOTEHE3E

OcHOBHBIE CTaIMU aHTpoOTIOreHe3a. J[puonuTexu — npeiKku YenoBeKa U 4eI0BEKOOOPa3HbIX 00€3bsH.
[IpoTroanTpon — NpeAlIeCTBEHHUK YeI0BeKa. ApXaHTpOIl — IpeBHENIINHN yenoBek. [laneoanTpon — npeBHMi
yenoBek. HeoaHTpom — yenoBek COBPEMEHHOTO THIA. DBOJIOIUS COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue packl. OCHOBHBIE OOJIBIINE PAChl: €BPONICOUAHAS (€Bpa3UiicKas), HErpo-aBCTPATOUIHASL
(’xBaTOpHUATbHAS), MOHIOJIOU IHAS (a3MATCKO-aMepHUKaHCKasi). BpeMs 1 MecTo BOZHUKHOBEHUS
yenoBeyeckux pac. EQMHCTBO 4enoBeuecKux pac

OK 02
OK 04

IIpakTHYecKue 3aHATHSA:

Bpewmst u myTH paccesneHus yenoBeka o mianere. [Ipucrnoco6aeHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM
cpenabl. Biusinue reorpaguueckoil cpeasl Ha MOp(hOoJIOTHIO M (PU3HONIOTHIO YeTOBEKa
3amuTa JIeHT BpeMEHHU U MEHTAJIbHBIX KapT B (popMaTe YCTHOTO COOOIIEHUS, MTOITOTOBICHHBIX 110 MEPEYHIO
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HCTOYHUKOB, pPCKOMCHIOBAHHBIX ITPCIIOAaBaTCICM

KoHnTpoJubHas 1
Teoperndeckne acreKThl SBOJIIOIUH KU3HU HA 3eMiie
padora
Pa3nes 4. dxoJiorus 24
Tema 4.1. OcHoBHOE coep:kaHue 2
JKOJIOTHYECKHUE Teopernueckoe o0yueHue: 2
¢dakTophl n Cpenpl 0OMTaHHS OPraHU3MOB: BOJHAs, HA3EMHO-BO3IYIIIHAs, TIOYBCHHAs, BHYTPHOPTaHU3MeHHast. DU3UKO- OK 01
Cpe/ibl KU3HH XMUMHUYECKHE 0COOEHHOCTH CpeJl 00MTaHUs OpraHu3MoB. [IpucnocobneHust OpraHu3MoB K KU3HU B Pa3HBIX OK 07
cpenax. [lonstue sxonorudeckoro dakropa. Knaccudukanms sxonorudeckux gpaxropos. [IpaBuo
muanmyMma 0. JInbuxa. 3akon Tonepantoctu B. llendopna
Tema 4.2. OcHoBHOE coep:kaHue 6
HMonyasumst, Teopernueckoe o0y4eHue: 2
coo0mecTBa, DKOJIOTMYEeCcKasi XapaKTepUCTHKa BUJA U TOMYJIALUU. DKOJOTHYECKAsi HUIIA BUIA. DKOJIOTMYECKUE OK 01
IKOCUCTEMBI xapakTepucTuku nomyssiiuu. CooOmiecTBa u 3kocuctemsbl. bronienos u ero crpykrypa (B.H. Cykaues). OK 02
CBsi3u MeX Ty Oprann3MamMu B OnorieHo3e. CTpyKTYpHBIE KOMITOHEHTHI 9KOCHUCTEMBI: TIPOYIIECHTHI, OK 07
KOHCYMEHTBI, peAylleHThl. KpyroBopoT BeliecTB ¥ MOTOK SHEPTUH B 3KocucTeMme. Tpoduyeckue ypoBHH.
AHTPOIOTEHHBIE SKOCUCTEMBI. ATpO3KOCUCTEMbl. OTINYHS arPO’IKOCUCTEM OT OMOTEO1IEHO30B.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCUCTEM
IIpakTHYecKkue 3aHATHSA: 4
Tpoduueckue nenu u cetu. OCHOBHBIE TTOKa3aTeNM IKOCHCTEMBI. briomacca u npoaykuus. DKoJIOTHYECKHe K 1.3 1.4
MMpaMUIbl yucell, OuoMaccel U sHepruu. [IpaBuio nupaMuisl SHEPrUH.
Pemenme npakTuKoO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUM 0 MIEPEHOCY BEIIECTBA U YHEPTUHU B
9KOCUCTEMAaX C COCTaBJICHHE TPODUUECKUX Lenel U mupamMua OMOMacChl U SHEPTUH
Tema 4.3. OcHoBHOeE coep:xaHue 2 OK 01
buocdepa - Teoperuveckoe odyueHue: 1 OK 02
rjiodajgbHasi buocdepa — xxuBas o6onouka 3emnu. Pazsutue npeacrasnenuit o 6uochepe B tpynax B.M. Bepuaackoro. OK 07
IKOJIOrH4yecKasi Ob6nactu 6uocdeps! u e€ coctas. Kusoe BemecTBo 6uocheps! U ero GyHKIUN
cucremMa 3aKOHOMEPHOCTH cylecTBoBaHUs 6uochepsl. OcobeHHOCTH Onocheps! Kak rI00aqbHONR AIKOCUCTEMBI.

JluHamuyeckoe paBHOBecue B Onocdepe. PUTMUYHOCTS siBieHM B 6uocdepe. KpyroBopoTsl BelecTs U
OMOTe0XUMHYECKUE LUKIIBL. [ 106aIbHbBIE SKOIOTHYecKre MpoOIeMbl COBPEMEHHOCTH U IMYTH UX PELICHUS
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HpaRaneCKne 3aHATHUA:

Pemenne MPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3a/la4 HAa OMPCACIICHUC TIJIOIa AN Haca)Kl[eHI/Iﬁ JUIA

CHIDKEHHSI KOHIICHTPALIMHU YTIIEKHCIIOTO ra3a B arMoc(epe CBOETO PeruoHa MPOXKUBAHUS I1IK1.4
Tema 4.4. OcHoBHOE coep:kaHue 4 OK 01
Bausinune OK 02
AHTPONOreHHBIX OK 04
dakTopos Ha Teoperuyeckoe od0yueHue: 1 OK 07
Guocdepy AHTPOTIOTEHHBIC BO3JICHCTBUS Ha Onocdepy. 3arps3HeHUs KaK BUJI aHTPOIIOTEHHOTO BO3JICHCTBUS MK 2.2

(xumuueckoe, uszuueckoe, b6uonocuueckoe, OMxodvl NPOU3LOOCMEad u nompeodietust). AHTPONIOTESHHbIC

BO3JIeHiCTBUS Ha aTMochepy. Bo3aelicTBust Ha runpocdepy (3aepasHeHus u ux UCMOYHUKU, UCMOUeHUs

600). Bo3aeticTBust Ha mutochepy (deepadayus nouswl, 6030eticmeaie Ha 20PHble NOPOOd, Heopa).

AHTpOTIOT€HHBIE BO3/ICHCTBUSI HA OMOTHYECKHE COOOIIECTBA (J1eca u pacmumenvhble coodwecmaa,

HCUBOMHBLLL MUD)

IIpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/IeP:KAHME MPAKTHYECKOT0 3aHATHUS: 3

Pemenue mpakTHKO-OpUSHTHPOBAHHBIX PACUCTHBIX 3aJaHUU 110 COXPAHEHHIO TIPUPOTHBIX PECYPCOB CBOETO

peruoHa npoxkubanus. [IpakTHKO-OpHEHTUPOBAHHOE pacyeTHOE 3a/JaHKeE TI0 OI[eHKe OajaHca

OpPraHMYECKOTO BEIIEeCTBA MMOYBbI

*B ToM 4Hcse HA BLIOOP 00pa3oBaTe/IbHON OPpraHU3alnu:
Tema 4.5. OcHoBHOE coep:KaHue 10
Bausinue Teoperuveckoe odyueHue: 3
counaabHO- 310poBbe U ero cocTaBistomue. akTopspl, HOJOKUTEIHHO U OTPULIATEIILHO BIUSIONINE Ha OPraHU3M 3
IKOJIOTHIECKUX 4yenoBeka. BpeaHble MpUBBIUKY: MOCIENCTBUSA U npoduiiakTuka. [IpodiemMa TeXHOTEHHBIX BO3CHCTBHI Ha

¢daxrTopos Ha
310pOBbe
YeJ10BeKa

3A0POBLE UCIIOBCKA (BHCKTpOMaFHI/ITHBIe I10JI4, ObITOBas XHUMHUA, HU30BITOYHEIE [IyMBI, pauanus 1 T.l'[.).
A,Z[aHTaI_II/IH OpraHni3ma 4C€JIOBCKa K Q)aKTOpaM Opr')KaIOH_[eﬁ CpCIbl. 3aH_II/ITHLIe MCXaHU3MbI OPraHnu3mMa
YCJI0BCKaA. 3I[Op0Bbe u paGOTOCHOCO6HOCTB.

HpI/IHI_[I/IHLI (bOpMPIpOBaHI/I}I 3;[0p0Bbec6epera10mero nopeaeHus. duznyueckas akTUBHOCTb U 310pPOBLC.
prrIHLI 310POBbA. OcCHOBEI 3aKaJMBaHNsl. BHOXMMHUYECKHE aCIICKThI pallOHAJIBHOTO MMUTAHUA. HpaBI/IJ'Ia
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0€30I1aCHOTO HCII0JIb30BaHMSI OBITOBBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB

HpaKaneCKne 3aHATHUA:

Omnpenenenye CyTOYHOIO paliioHa MUTaHUS

Coznianue MHIMBUyalbHOW MaMSATKU [0 OpPraHU3aluy PalMOHAIBbHON (PU3NUECKON aKTUBHOCTH

IpodeccnonanbLHO-OPHEHTHPOBAHHOE COIEPKAHKE JTa00OPATOPHOTO 3aHATHSI

NN N O

1. JlaGoparophas pabota «BiusHue abnotndeckux (akTOpoB Ha YeIOBEKa (HU3KHE U BHICOKHE
TEMIEPATYPHI)»

N3ydyeHne MexaHU3MOB aJlaniTallii OpraHu3Ma 4ejoBeKa K HU3KUM U BBICOKHM TeMIlepaTrypaMm U
00BsICHEHHE MOTYUYEHHBIX PE3YIbTaTOB U (POPMYIHPOBaHKE BHIBOJOB (IIMCbMEHHO) C UCIIOJIB30BAaHUEM
Hay4YHBIX IIOHATUH, TEOPUI U 3aKOHOB

*B ToM 4yHc/e HA BLIOOP 00pa30BaTe/IbHOI OPraHU3alMuU:

B kadecTBe TpUITEpPOB CHIKAIOMUX PAOOTOCIIOCOOHOCTD UCIOJIB30BaTh YCIOBHS OCYILECTBIECHUS
podeccnoHaIbHOM IeATENBHOCTH: IIYM, TEMIIEpaTypa, pu3ndeckas Harpys3ka u T.1.

I1K1.3

OK 02

OK 04

OK 07
I1K1.3...

KonrpoJsbHas padora

Teopernueckue acreKThl YKOJITOTHU

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepKaHMe (COAePKAHUE MPUKJIIATHOTO MOXYJIS)

Pa3gen 5. buoJsorus B JKu3Hu

Tema 5.2.1.
BuorexnoJiornu B
JKU3HU KAXKIOr0

Conep:xanue

Teopernueckoe o0yueHue:

buoTtexnonorus kak Hayka U Mpou3BoJIcTBO. OCHOBHBIE HAMpPaBICHUS COBPEMEHHON OMOTEXHOJIOTHUH.
Mertonpl OuorexHosoruu. O0bEKThl OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTUYECKIX U T€HETUYECKUX
sKcriepuMeHToB. [IpaBuia norcka u aHanu3a OMO3KOJIOTrHUYeCKOr HHGOPMAIIUU U3 Pa3INYHBIX HCTOUHUKOB
(Hay4Has U yueOHO-Hay4yHas JIUTEepaTypa, CpeCTBa MacCOBOM HH(pOpMaInH, ceTh MIHTepHeT u apyrue)

PR RN

OK 01

OK 02

OK 04
IIK1.3 IIK1.4...

*

*

Tema 5.2.2. .
Bbuorexnogornun

OcHoBHoOe conepxxaHne

IIpakTHYecKue 3aHATHSA:

Pa3BuTne OMOTEXHONOTH B ¢/X U MPUMEHEHHUE B KU3HU YEIIOBEKA, MOUCK U aHAIIN3 UHPOpMAIHH

OK 01
OK 02
OK 04
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B CEJILCKOM 13 pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-HAay4YHasl JINTepaTypa, CpeJCTBa MacCOBOM IIK 1.3
xo3giicTBe uHpOpManyu, ceTh IHTEpHET K ApyTHUe apyTrHe) IIK1.4
Keticpl Ha aHanu3 uHpOpMAIMU O PAa3BUTUN OMOTEXHOJIOTHIA B CETTLCKOM X03SHCTBE (IO TPYIIam) IK2.3...
3amura keiica: [IpencraBienue pe3ynbTaToB pelieHUs KeHCOB (BBICTYIUIEHUE C MPE3eHTaluel )
*
*
OcHoBHoOe coep:kaHue
Pa3nes 6. Buodkosnornueckue uccier0BaHus OK 01
OcHoOBHOE coep:KaHue OK 02
Tema 6.2. | IIlpakTHYecKoe 3aHATHE OK 04
buoskonoruueck | O630p TeM yueOHO-HCCIEA0BATENIBCKUX IKCIIEPHMEHTOB. OK 07
uii dxenepumenT | Kaxaas rpymnia BEIOHpAeT OJJMH M3 BAPHAHTOB YUeOHO-HUCCIIEIOBATEILCKUX MPOEKTOB:
1. Ouenka kauecTBa aTMOC(HEPHOTr0 BO3yXa
2. OreHka Ka4ecTBa MOYB METOI0OM (PUTOTECTUPOBAHUS
3. OueHka KauecTBa BOJ] IOBEPXHOCTHBIX BOJOEMOB 10 OPraHOJIENTHYECKUM U (PU3HKO-XUMUYECKUM
CBOWCTBAM 1K 1.4
4. Bnusaue [TAB Ha poCcT 1 pa3BUTHE CEMSH BBICIINX PACTCHHI 1K 1.3
5. BuusHue coneBoro 3arps3HEHUs Ha POCT U pa3BUTUE CEMSH BBICIINX PACTEHHUH
Ilepevlii 5man 6vlnoHe s IKCNEPUMEHMA.
ObocHOBaHUE aKTyalbHOCTH BEIOpaHHOM TeMbl. BblsiBieHHe npobiieMbl uccienoBanus, GopMyIupoBaHue
runotessl. Bei6op MeTo10B nuccnenoBanus. Beibop Touek oTO0pa npob Ha TEPPUTOPUU UCCIIEIOBAHMUS.
ITocranoBka Lenelt u 3a1a4 uccinepoBanus. Onpeaenenue GopMbl IPEACTaBICHUS PE3YIbTaTOB
uccnenoBanus. OnpeneneHue TarnoB U COCTaBJIECHHUE IJ1aHa UCCIIEI0BaHUS
JlaGopaTopHble 3aHATHS OK 01
Bmopoii sman evinonnenus : moAroToBKa HE0OX0AUMON OCYIbI U MaTepHaia Ui HIKCIEPUMEHTa, OK 02
MIPOBEICHUE SKCIIEPUMEHTA, IEpUOINUECcKas POBEepKa TeUECHUs IKCIIepUMeHTa/ cOop MaTepuaia B SE 8‘7‘

BBIOpAaHHBIX TOYKaX 0TOOpa mpod

Tpemud aman 6blINOJIHEeHUs . TTIOJTYYCHHUC ICPBUYHBIX S3KCIICPUMCHTAIbHBIX JAaHHBIX, IIPOBCACHUC
CTaTUCTUYECKOM O6pa6OTKI/I MOJIYYCHHBIX JAHHBIX
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Yemeepmulii man 6binoHeHys © BHIABIEHHE 3aKOHOMEPHOCTEH, (POPMYIHPOBAaHHE BBIBOJIOB U IPOTHO30B,
OLIEHKA Ka4eCTBa UCCIIEyeMOro 0OBEKTa 0 pe3yabTaTaM OMO3KOJIOTHUECKOTO aHAIN3a

K 1.3
3ammTa MHAMBUAYAJIBHOI0 MPOEKTa
KoncyabTanuu 2
IIpoMe:kyTouHasi aTTeCTALMA —IK3aMeH 6
Bcero:* 108
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3. YciioBus peajiu3aiuu NporpaMMsl 001eo0pa3oBaTe/bHOM TUCHUTLIHHBI

3.1. I[.]'Iﬂ peaimzanuu 1nporpamMmMmbl JTUHCHUIVIMHBI JOJIZKHBI ObITh NpeaAyCMOTPECHDbI

cJIeIyIolIHe crenHaabHble TOMelIeH s :
Kabuner «buonozuuy, OCHaIIEHHBIN 000Py10BAaHHEM:

MHorodyHKIHOHATBFHBIA KOMIUIEKC MpernoaBaTens (CTON yuyuTenbekuit 1T, 12 cToioB

YUEHUYECKUX, 24 CTYIbEB YUEHUUECKHX, 10CKa — 1 IMIT.);

MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIE CPECTBA (KOMITbIOTEp — | MIT.); 95KpaHHO-3BYKOBEIE

noco6us (mpoekrop — 1mT., KOJOHKH — 1 mT.),
TEMaTUYECKHE CTCHIBI.
Harnsaasie mocoousi(kapTsl):
CtpoeHue KIETKH.
Cunre3 OeNKoB.
DOTOCUHTE3.
CtpoeHue U ypOBHHU OpraHU3aIHH OSITKOB.
['pu6sL.
Crpoenne JIHK.
Komnekuust «®opMbl COXpaHHOCTH UCKOMMAEMBIX PACTEHHI U KUBOTHBIX
I'epOapwuit «BakHeiimme KyIbTypHbIC paCTCHUS
[Iporpammuoe obecnieueHue:
OC Microsoft Windows 7 Ultimate

bakrepuruaneiii penepkynsatop «MEI'MIE3»-1mT

3.2. UndopmannonHoe obecriedeHue peaau3anum NporpamMmmbl

Texnnyeckue cpeacTBa o0ydeHusi:

- KOMITBIOTED JIJIsl pabOTHI IPENoIaBaTeris;

- TesieBu30p neTHoi, DVD- npourpeiBaTens

- 9KpaHHBIC CPEJICTBA OOyUCHHS

- DVD- nucku ¢ ¢punpMaMu 00y4aromiero 1 aHaIuTHYECKOTO XapakTepa.

-CD- JAUCKHU C TUIAKTHYCCKHUM H PA3JdTOYHBIM MATCPHUAJIOM I10 OuoJIorun

(JIMLIEH3UOHHBIE)
3.2. UudopmanuonHoe odecrniedeHne 00y4eHust

Ilepeyenn peKOMEeHIyeMbIX Y4eOHBIX H3/1aHUI, Hurepuer-pecypcos,

AOMOJHUTEILHON JTUTEPATYyPHI
OCHOBHBIC HCTOYHHKH:
1.KoncrantunoB B.M., Yueouuk HITO u CITIO, M.: «Akagemus», 2020

I[OHOJ'IHI/ITCJ'ILHLIC NCTOYHUKH:

1. 3axapo B.b., MamonrtoB C.I'. buonorus. O6mue 3akoHOMepHocTH. M.: IIkoma-

IIpecc, 1996
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2. Kawmenckuit A.A., Kpukcynos E.A., [laceunuk B.B. O6mas 6uonorus. 10—11 x.
-M., 2019
3. UYeoOsrnme H.B. bruonorus. Yueounuk mis Byzos. — M., 2005.
HuTepHeT — pecypcesbl:

1. AO  «MzmarenmsctBo  «lIIpocBemenue»  https://aT-guBHOE.pd/elektronnaya-
biblioteka/litsenzionnyj-dogovor-ot-17-11-2023-g

WWW.russobit-m.ru.

http:www.uchitel-izd.ru

www.cvart.ru

WWW.Nmg.ru
sale@nmg.ru

WWW.Vaco.ru
www.uchmag.ru

Nk~ wWN
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4, KOHTpOJIB U OICHKA PE3YJIbTATOB OCBOCHUA 06m606pa30B3TeJILHOI7I AUCHHUIIIMHBI

Kontpoas wu

OllEHKA  pE3yabTaTOB OCBOGHUS  00IIe0Opa30BaTENLHON  AMCIUTLIUHBI

PacKpBIBAIOTCS Yepe3 TUCIHILIMHAPHBIC PE3yJIbTaThl, HallpaBJIeHHbIE Ha (JOPMHUPOBAHUE OOIINX H
npodeccHOHATBFHBIX KOMIIETEHIIUH 10 pa3ziesaM U TeMaM COAEp KaHusl yueOHOTO MaTepuara.

Oo0masn Paznen/Tema THun oeHOYHBIX MepONIPUATHI
KOMIIeTeHI U
Paznen 1. Knerka — KonTpoabhast padora “MonexymnsipHblit
CTPYKTYPHO- YPOBEHb OpraHU3alH KUBOTO”
(pyHKIMOHAIBbHAA eAMHNLIA
JKHBOT0
OK 02 Tema Nel.1. 3anojaHeHue TabIuIbl C OTIMCAHUEM
buonorus xak Hayka METO/I0B MUKPOCKOIIUPOBAHUS € UX
JIOCTOMHCTBAaMH U HEJJOCTaTKaMHU.
3anonHeHue Tabnuibl «Bkiaa ydeHbIX B
pa3BUTHE OHOJIOTUI»
OK 02 Tema Nel.2. 3anojgHeHue CpaBHUTEIHLHOM TaOIUIIbI
OO11as XxapakTepucTuKa CXOJCTBA U pa3jINyuuil )KMBOTO U HE
AKU3HU AKHUBOTO
OK 01 Tema Nel.3. ®poHTaTBHBINA OITPOC
OK 02 Bbuonornuecku BaxHbIe [ToaroToBka yCTHBIX COOOIIEHUH C
OK 04 XUMHUYECKUE COECTUHEHNS Mpe3eHTalnen
BeinosnHenue u 3amuTa 1a00paTOPHBIX
pabot: «Onpenenenue ButamuHa C B
IPOAYKTaX MUTAHUS,
«"'mapodubHO-THAPOHOOHBIE CBOKICTBA
JUIHIOBY»
OK 01 Tema Nel 4. OueHuBaemas IUCKyCCHs 110 BOIIPOCaM
OK 02 CtpyKkTypHO-(QYHKIMOHATbHAS  |JIEKLUH
OK 04 OpraHu3alus KJIeToK Pa3paboTka MeHTaJIbHON KapThl MO
KJIacCcU(UKALMK KJIETOK U UX CTPOCHHUIO Ha
IPO- U DYKapUOTHUYECKHX U 10 LIapCTBaM B
MUHHM Ipymnax
BrimonHenue u 3amura 1abopaTopHbIX
pabor:
«CTpoeHue KJIeTKHU (pacTeHusi, ’)KUBOTHBIE,
Ipu0bl) U KJIETOYHBIE BKIIOUYEHUS (Kpaxmail,
KapOTHHOUBI, XJIOPOILIACTHI,
XPOMOILIACTBI)»,
«[Iponunaemocts MeMOpaHsb! (IIa3MOJIHN3,
JIETIa3MOJIU3)»
OK 01 Tema Nel.5. @poHTAJIBHBIN 0IIPOC
OK 02 CrpykTypHO-hyHKIIMOHATIBHBIE |Pa3zpaboTka rioccapus
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(hakTOpPHI HACIICJICTBEHHOCTH

Pemenue 3anau Ha onpeneneHne
IIOCJIEI0BATEILHOCTH HYKIICOTUOB

OK 01 Tema Nel.6. OpOoHTANBHBIHN OMPOC
OK 02 [Ipoueccel MaTpuyHOTO Tect «IIponeccel MAaTpUYHOTO CUHTE3a»
CUHTE3a Pemenue 3agau Ha onpenenenne
MOCJIEZIOBATEILHOCTH AMUHOKHCIIOT B
MoOJIeKyJie Oeka
Pemenue 3anau Ha onpeneneHne
MOCJIEZIOBATEIbHOCTH AMUHOKHCIIOT B
MoOJIEKyJIe Oelika B Cllydyae U3MEHEHUs
nocaeaoBaTebHOCTH HyKieoTHa0B JIHK
OK 02 Tema Nel.7. DpOoHTAIBHBIN O0IIPOC
OK 04 Heknerounsie Gpopmbl xU3HU [ToaroToBka yCTHBIX COOOIIEHUH C
npe3eHTaluen (BUpycHble U
OaxTepuanbHble 3a00seBanus. Oouue
MIPUHITUTIBI KCTIOb30BAHUS
JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH
MPUMEHEHUS] aHTHOMOTHKOB)
OK 02 Tema Nel.8. ®poHTaTBHBINA OITPOC
OOMeH BelecTB u 3anoJIHeHUE CPAaBHUTEILHOMN TaOIUIIBI
MIpeBpaIlEHUE YHEPTUU B XapaKTEePUCTHK THUIIOB 0OMEHa BEIIECTB
KJIETKE
OK 02 Tema Nel.9. OO0cyxIeHre 1o BOIIPOCaM JICKITHH
OK 04 JKU3HEHHBIN UK KIETKH. Pa3paboTka JeHThl BpeMEHH )KU3HEHHOTO
Muto3. Meiio3 UKJIa
Pasznea 2. Ctpoenue u KonTponbnas paborta ”Ctpoenue u
(pyHkumuun opranuzma ¢byHkuuu opranuzma’
OK 02 Tema Ne2.1. OuieHuBaemMas IMCKyCCHUs
OK 04 CrtpoeHue opranusma Pa3paboTka MeHTaIbHON KapThl TKAHEH,
OpPraHoOB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHusl, )KUBOTHEBIE, YETIOBEK) C
KpPaTKO# XapaKTePUCTUKOMN UX (PYHKIUN
[ToaroToBka u MpenCTaBICHUE YCTHBIX
COO0IIeHUH ¢ Tpe3eHTanueil (MMMYHHTET,
UH(EKIMOHHBbIE 3a00JI€BaHMsI, AITUIEMHH,
BaKITUHAIIHSA )
OK 02 Tema Ne2.2. OpOHTAIIBHBIN OIIPOC
DopMBbI pa3MHOKEHUS 3anonaHeHne TabIUIbI C KPATKOM
OpraHU3MOB XapaKTePUCTUKON U TpuMepamMu GopMm
pPa3MHO>KEHHS OpPraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka I€HTHI BpeMEeHHU ¢
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OK 04

OHTOreHes KUBOTHBIX U
YyeJloBeEKa

XapaKTEPUCTUKOM ITAllOB OHTOI€HE3a
OTZACJIBHOM I'PYIIION JKMBOTHBIX U YEJIOBEKA
10 MUKpPOTpYIIIaM

Tect/ompoc

OK 02
OK 04

Tema Ne2.4.
OnTorenes pacreHuit

CocraBieHue KU3HEHHBIX [IUKJIOB pacCTeHUN
10 OT/A€eNIaM (MOXOBU/IHbBIE, XBOIIIEBU/IHBIE,
NAOPOTHUKOBU/IHBIE, TOJIOCEMEHHbIE,
HOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5.

OCHOBHBIE TTIOHATHUS T'€HETUKH

Pa3paboTka rioccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HaCJIeIOBaHUS

@pOHTAIBHBIN OIPOC

Tect mo Bompocam JIEKIUU

Pemenue 3anau Ha onpeneneHre
BCPOATHOCTU BOSHUKHOBCHUA
HACJICACTBCHHBIX IMMPHU3HAKOB IIPU MOHO-,
JIU-, TIOJIMTUOPUTHOM M aHAITU3UPYIOIIEM
CKpELIMBAHNUH, COCTABICHUE
TCHOTUITMYCCKUX CXEM CKPCIIWBAHHA

OK 01
OK 02

Tema Ne2.7.
B3aunMonelicTBie reHoB

Tect

Pa3paboTka rioccapus

Pemenue 3ana4 Ha onpezeneHue
BEPOSITHOCTH BO3HUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB MTPH
Pa3IUYHBIX TUIIAX B3aUMO/ICHCTBUS T€HOB,
COCTaBJIEHUE T€HOTUIIUYECKUX CXEM
CKpEILMBAHUS

OK 01
OK 02

Tema Ne2.8.
CueruieHHO€E HaCJIEI0OBAHNUE
MIPU3HAKOB

Tect

Pa3zpaboTka rioccapus

Pemenue 3a1au Ha onpeeneHne
BEpPOSTHOCTH BO3HUKHOBEHUS
HACJICJICTBEHHBIX ITPU3HAKOB TIPH
CLIEIIJIEHHOM HAacJIeA0BaHUU, COCTABJICHUE
TEHOTHUITUYECKUX CXEM CKpPEIMBaHUS

OK 01
OK 02

Tema Ne2.9.
['eneTnka momna

Tect

Pa3paboTka rioccapus

Pemenue 3anau Ha onpenenenue
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IIPU3HAKOB, CLIENIJIEHHBIX C
I10JIOM, COCTaBJICHHE T€HOTUITNYSCKUX CXEM
CKpEILLIMBAHUSA

OK 01
OK 02

Tema Ne2.10.
T'eHeTnka yenoBeka

Tect
Pa3paboTka rioccapus
Pemenue 3anau Ha onpenenenue
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BEPOSITHOCTH BOSHHUKHOBEHHUS
HACJICJICTBEHHBIX MPU3HAKOB, UCIIOJIB3YsI
METO/Ibl TEHETHKH YeJIOBEKa, COCTABJICHUE
TEHOTUITMYECKUX CXEM CKPEIIMBAHS
[ToaroToBKa yCTHBIX COOOIICHMIA C
MPE3EHTANEN O HACIIEICTBEHHBIX
3a00JI€BaHMSIX YEIIOBEKA

OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUHUBOCTH | Pelienue 3a1au Ha onpeienieHue Tuna
OK 04 MYTAIUy IIPH Nepejaye HaCJIEeICTBEHHBIX
MPU3HAKOB, COCTaBJICHHE T€HOTUITNYECKUX
CXEM CKpeIIMBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenexuusi OpraHu3MoB Pa3paboTka rioccapus
Pemenue 3ana4 Ha onpeneneHne
BO3MOYKHOT'O BOBHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IO CENEKIINH,
COCTaBJIEHUE T€HOTUITHYECKUX CXEM
CKpEeIMBAHUS
Pa3nen 3. Teopusi 3Bomronnu | KontposbHas pabora “Teopernyeckue
ACIIEKTEI BOJIIOIIMH KU3HU Ha 3emiie”
OK 02 Tema 3.1. DpoHTaTBHBINA OITPOC
OK 04 Hctopus 3BOIOIIMOHHOTO Pa3paboTka JeHThl BPEMEHH Pa3BUTHS
yueHus SBOJIIOIIMOHHOTO YUYEHHUS
OK 02 Tema 3.2. OpoHTANBHBIN OMPOC
Muxkpo3Botonus Pa3paboTka rioccapus TepMUHOB
OK 02 Tema 3.3. OuieHuBaemMas IUCKyCCUs
MaxkposBotonus Pa3paboTka rioccapus TepMUHOB
OK 02 Tema 3.4. ®poHTaJIBHBINA OITPOC
OK 04 Bo3HukHOBEeHME U pa3BUTHE [ToaroToBka u mpeacTaBICHUE YCTHOTO
YKU3HU Ha 3emiie COOOIIIEHHUS U JICHTHI BpEMEHHU
BO3HUKHOBEHUS U PAa3BUTHS )KUBOTHOTO U
pacTUTEIHLHOTO MHUpPA
OK 02 Tema 3.5. ®poHTaJIBHBINA OITPOC
OK 04 [IpoucxoxaeHue yenoBeka — Pa3zpaboTka IeHT BpeMEHU 1 MEHTAJIbHBIX
AHTPOIIOTEHE3 KapT Ha BBIOOD:

“OBOJIIOLMS COBPEMEHHOTO YEJIOBEKA™,
“Bpems U IyTH paccesieHus 4eJI0BEKa 10
wianere”, “BnusHue reorpagpudeckoit
cpezapl Ha MOp(HOJIOTHIO U (PU3HOJIOTHIO
yenoBeka”, “UenoBedyeckue pacel”,
o0cyxaeHue

Pazpea 4. Dxojorusa

KonTposbnas padora “Teopernueckue
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aCNmeKThI IKoJoruun’

OK 01 Tema 4.1. Tect 1o SKOJIOTHUECKUM (PAKTOpaM U
OK 07 Dkonorndyeckue GaKTopsl U cpeliaM >KM3HU OPTaHu3MOB
Cpeabl )KU3HU.

OK 01 Tema 4.2. CocraBieHHE CXEM KpyroBOpPOTa BELIECTB,

OK 02 [omynsus, cooOecTsa, UCIIOJIb3YSI MaTepUalbl JIEKIUU

OK 07 9KOCUCTEMBI Pemenue npakTuKo-OpueHTUPOBAHHBIX
pacueTHBIX 3aJaHUH TI0 IEPEHOCY BEIIeCTBA
¥ DHEPTUH B IKOCHCTEMAX C COCTABJICHUE
TpoUUYECKUX IeTeH U MUpaMu OMOMACCHI
U DHEPTUu

OK 01 Tema 4.3. OuenuBaemasi AUCKYCCHS

OK 02 buocdepa - rmobanpHas Tect

OK 07 9KOJIOTMYECKas cucTemMa Pemenne npakTuKo-opueHTUPOBAHHBIX

pacueTHBIX 33124 Ha OTIpe/IeIIeHNe
IUIOIIAAY HAaCAKIACHUN IS CHUOKEHUS
KOHIICHTPAIIMH YTIIEKUCIIOTO Ta3a B
aTMoc(depe CBOEro peruoHa MpoKHUBAHUS
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OK 01

Tema 4.4.

Tect

OK 02 BiasiHue aHTpONIOreHHBIX Peienre npakTUKO-OpUEHTUPOBAHHBIX
OK 04 (akropoB Ha buochepy pacYeTHBIX 3aJJaHHH 10 COXPAHEHHUIO
OK 07 IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA
MIPOKUBAHUS
OK 02 Tema 4.5. OuenuBaemasi AUCKYCCHS
OK 04 Bnusane conunannHO- BrinonHeHUs NpakTUYECKUX 3aJaHUI:
OK 07 IKOJIOTHYECKHUX (PaKTOPOB Ha “OnpeneneHrue CyTOYHOTO parmoHa
310POBBE YEIIOBEKA nuTaHus”,
“Cozranue UHIMBUIYaIbHONW NAMSATKU 1O
OpraHu3aluy palMoHaIbHON (pU3HUECKOi
AKTUBHOCTH
Brinmonnenue nabopatopHoit paboThl Ha
BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Brnusane abuotnueckux hakTopoB Ha
YyenoBeKka (HU3KHE U BRICOKHE
TeMmeparypsl)”
*TIpodeccnonaLHO- 3anuTa Keica: MpeicTaBlIeHUuEe Pe3yIbTaTOB
OPMEHTHPOBAHHO COJepP:KaHHe |pPEIICHUs KeHCcOB (BBICTYIIJICHUE C
Pa3nen 5. Buosorus B ;KM3HU | [Ipe3eHTAIINECH )
OK 01 *Tema 5.1 Brimonnenue keiica Ha aHaU3
OK 02 buoTexHoJI0TMY B )KU3HU nH(pOopMaIu 0 HAYYHBIX JOCTHKCHHSIX B
OK 04 KaXXI0T0 0071aCTH T€HETHYECKUX TEXHOJIOT UM,
IIK 1.3 IIK KJIETOYHOW MHKEHEPUH, ITUILEBBIX
IIK1.4 OMOTEXHOJIOTHH (TI0 TpyTIam),
MpEJICTaBICHHUE PE3YIbTATOB PEIICHUS
KEWCoB
OK 01 *Tema 5.2.3. BrlnonHenue kelica Ha aHaIU3
OK 02 buorexnonoruu u pacrenus nH(popMaIy 0 pa3BUTUN OMOTEXHOJIOTHHA C
OK 04 MCII0JIb30BaHUEM PAacTeHUi (110 rpymnmnam),
IIK 1.2 TIK1. 3... MPEJICTaBICHUE PE3YIbTATOB PEIICHUS
INS(YV):!
OK 01 *Tema 5.2.4. Brinonnenue keiica Ha aHanu3
OK 02 [TpompbInieHHass OUOTEXHOJIOTHS | MHPOPMAITHH O Pa3BUTHH MPOMBIIILITICHHON
OK 04 OMOTEXHOJIOTHH (TI0 TpyNIam),
K 1.3... MIPE/ICTABICHHUE PE3YIbTATOB PEIICHUS
KEHCOB
OK 01 *Tema 5.2.5. BrinonHenue keiica Ha aHanu3
OK 02 ConmanbHO-3THYECKHE acTleKThl |MH(OpMaIK 00 3THYECKUX aCIeKTaxX
OK 04 OMOTEXHOJIOT Ui pa3BUTHsI OMOTEXHOJIOTHI (TI0 TpyMIam),
INK1.3TIK 1.4... IIPEJICTaBICHUE PE3YIBTATOB PEIIECHUS

KENCOB
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Pa3gen 6. Buosrkoaornueckue
HCCaeT0BaAHUA

[IpencraBnenue pe3yabTaToB BBITOJTHEHUS
y4eOHO-UCCIIe0BATENbCKUX IPOEKTOB
(BBICTYIIJIEHUE C MTPE3ECHTALIUEN)

OK 01 Tema 6.2 Beimonnenue yaeOHo-
OK 02 buoskonornueckuii HCCJICIOBATEIILCKOTO MIPOEKTa Ha BHIOOP:
OK 04 3KCIIEPUMEHT 1. Omenka ka4ecTBa aTMOC(HEPHOTO
OK 07 BO3lyXa
2. OmeHka Ka4ecTBa MOYB METOJIOM
¢duToTECTUPOBAHUS
3. OreHka kadecTBa BOJI TOBEPXHOCTHBIX
BOJIOEMOB 110 OPraHOJIENITUYECKUM 1
(U3UKO-XMMHYECKUM CBOMCTBAM
4. Bnusanue [1AB Ha pocT u pa3zBurtue
CEMsH BBICIINX PACTEHUU
5. BnusiHue coneBoro 3arpsi3HeHus Ha
POCT U Pa3BUTHE CEMSH BBICILIUX
pacTeHuit
OK 01
OK 02 .
BrlinosnHeHne 3x3aMeHalMOHHbIX 3a/JaHU
OK 04
OK 07
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