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cpenHero mpodeccuoHanbHOro obpasoBaHus 1o  cmemmanbsHoctd  09.02.07
HMupopMaioHHble CHCTEMBI M IIPOrpaMMHpOBaHHe, IPUMEPHOH IpOrpaMMBI
o61eobpazoBaTenbHON yde6HON qucuIuIuHbl «bronorus» s npodeccuoHalbHbIX
oOpa3oBaTeNbHBIX OpraHusanuii, ¢ yderoM @DenepanpHoll  00pa3zoBaTeNbHOU
IIPOTrPaMMBI CpeIHEr0 oOIIero o6pa3oBaHus U B COOTBETCTBHU C YUEOHBIM ITAHOM
no creruansHocTy 09.02.07 MHbopMaimoHHbIE CUCTEMBI U IPOTPaMMHUPOBaHUE.

PaGoyass mporpamma paccMOTpeHa W OHOOpeHa LMKIOBOW KOMHCCHEH
Ob61meobpa3zoBaTeNbHBIX JUCLUIUIHNH
IIpotoxon Ne 7 or 47 . 0QF  2025r.

[Ipencenarens é‘/) N.JI. CamoykoBa

CocraBUTEND:

T.B. IlerpoBa, npenoxaBaTenb Bbiciied kBanudukanuonHoi kareropuu AKT
(¢) CIToI'VT.



COJEPKXAHHUE

OBIIIAA XAPAKTEPUCTUKA PABOYEHN 4
[TPOI'PAMMBI OBIIEOBPA30OBATEJIbBHOT'O
YYEBHOI'O ITPEAMETA

CTPYKTVYPA " COJEPXAHUE YYEBHOI'O
I[TPEIMETA

YCJIOBUA PEAJIM3ALINN TTPOI'PAMMBI YUEBHOI'O
[TPEIMETA

KOHTPOJIb 1 OLUEHKA PE3VYJIbTATOB OCBOEHUA
YYEBHOI'O ITPEIMETA

11

26

28



1 OBIIASI  XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEJMETA  OYVIIL.08
BHUOJIOTUA

1.1 MecTo npeaMeTa B CTPYKTYpe 00pa3oBaTe/ibHON MpoOrpaMMbI:

OO6meoOpazoBaTeNbHbIA ~ yueOHBIM  mipeameT  «buonorus»  ABISETCS
00s13aTeTbHOM YacThI0 0011e00pa30BaTEILHOTO ITUKIIa 00pa30BaTEILHOM MPOTPaAMMBI
CIIO B cootBerctBUM ¢ PI'OC mo cneumansHocTH  09.02.07 MnpopmanmoHHbIe
CHUCTEMBI ¥ IPOTPAMMHPOBAHUE.

1.2 Henau u ni1aHupyeMble pe3yJibTaThl OCBOCHHS MpeaMeTa:

1.2.1 ean 00me0o0pa3oBaTeIbHOTO NPEAMeETA:

Conepskanue mporpamMmbl 00111€00pa30BaTENbHON TUCHUIUIMHBL «bromorus
HalpaBJICHO Ha JOCTWKEHUE PE3YyJbTaTOB €€ M3YYEHUS B COOTBETCTBHHM C
tpeboBanusiMu GI'OC COO c yuetom npodeccuoHanbHoi HampapieHHOCTH PI'OC
CIIO. Llenb m3ydyeHus: TUCUUILTMHBI «bronorus» Ha 0a30BOM YPOBHE — OBJIAJICHHUE
OOyJarOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBLHON OpraHu3alliy KUBBIX
CUCTEM pPa3HOTO paHra W MPUOOPETEHHE YMEHUW HCIOJB30BaTh ATH 3HAHUS IS
IPaMOTHBIX JCHCTBUH B OTHOIIEHUH OOBEKTOB KUBOW MPUPOJBI U PEIICHUS
Pa3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTrKeHue 1eld W3Yy4YeHUs JIUCHUIUIMHBI «buonorus» Ha 0a30BOM ypOBHE
obecrieunBaeTCs pelIeHUEM CIEAYIOIIUX 3a/1ay:

o OCBOEHHE OOYYaIOMMHCS CHUCTEMbl 3HAHUN O OHOJIOTHYECKUX TEOPHUSX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPaBWIAX, CIYXKAIIUX OCHOBOM
st GOPMUPOBAHMS TIPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHUHE MHpPA, O
METO/JaX HAyYHOTO TMO3HAHUS, CTPOCHUH, MHOTOOOpa3UU U OCOOEHHOCTSIX MKUBBIX
CHUCTEM Pa3HOr0 YPOBHS OPraHHU3allM{, BBIJAIOMIMXCA OTKPBITUSX U COBPEMEHHBIX
MCCJIEIOBAHUSIX B OMOJIOTHH;

J dbopmupoBaHrUe y O0OYyYalOIIUXCS TO3HABATENbHBIX, HHTEIJICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTE B TMpollecce aHaiW3a JaHHBIX O NYTSIX pPa3BUTUS B
OMOJIOTUM HAY4YHBIX B3TJIAJIOB, MJAEH W TMOJIXOJIOB K M3YYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

L CTAaHOBJICHHE Yy OOydalluxcs oO0mell KyabTypbl, (QYHKIMOHAIbHOU
IPaMOTHOCTH, Pa3BUTHUE YMEHUU OOBSICHATH M OIICHUBAThH SBIICHUSI OKPYXKAIOIIETO
MUpa JKUBOW MPUPOBI HA OCHOBAHWU 3HAHHWM U OMBITA, MOJYUYEHHBIX TIPU U3yYEHUU
OHOJIOTHH;

o dbopmupoBaHre y OOYyYalOmUXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOU JEATEIbHOCTH 4YeJOBEKa, Ppa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH;

o BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTHU IO3HAHUSI YEJIOBEKOM >KHUBOM
MIPUPOJIBI, HEOOXOAUMOCTH OCPEKHOTO OTHOIICHHS K HEH, COOJIOMCHUS ITHYCCKUX
HOPM TIPU TIPOBEICHUH OMOJIOTHYECKUX UCCIIEIOBAaHUM;



o OCO3HAHHME IIEHHOCTU OWOJOTUYECKUX 3HAHUW [JI1 TOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPbI, AJi1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

J IpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUI B MMOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEICTBUI CBOEH AEATENIBHOCTH MO OTHOIICHHIO K OKPY’KaIoIIeH cpee,

COOCTBEHHOMY 37I0POBBIO,

3a00JIEBAHUM.

1.2.2

H.]IaHI/IpyCM])Ie PE3YJIbTATHI

00OCHOBaHME H COOMOJIeHUE Mep NPOPUIAKTHKU

O0CBOCHMUSA oﬁmeoﬁpasoBaTeﬂbnoro

npeamera B coorBercTBHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
O6mue xommereHuu (namee — OK) u npodeccmoHanbHbIE KOMIIETECHIIMH
(manee — I1K) ®I'OC CIIO B coOOTHECEHHH C JIMYHOCTHBIMU, METANPEIMETHBIMU U

NpeIMETHBIMU pe3ysbTaTaMu oOOydeHHs 0a30BOro ypoBHsA (nanee —

dI'OC COO npencraBieHbl B TaOJIHIIE:

I1P6)

Konmn [InmaHnpyeMble pe3ynbTaTbl OCBOEHUS MPEIMETA
HaVMEHOBA
HUE JInunocTHbIE U MeTarnipenMeTHble | [IpeamerHble (AUCHMITTUHAPHBIE)
opmupye
MBIX
KOMIIETEHII
15051
OK 01. | JIuunOCTHBIE pe3ynbTathl | [IPO l. CdopMUpOBaHHOCTH
BoeiOupaTh | IOJDKHBI  OTpakaTb B 4YacCTHU: | 3HAHUM O MECTE U POJIU OMOJIOTHH
CIIOCOOBI TPYZAOBOTO BOCIIUTAHUS: B CHCTEME HAy4YHOIO 3HaHWUS;
pelieHusi | - TOTOBHOCTb K TPYIy, OCO3HAaHUE | QYHKIMOHAIBHOW  TPaMOTHOCTH
3ajay LIEHHOCTHU MacTepCTBa, | UeJI0BeKa s pelieHus
npodeccruo | Tpyaoaooue; KU3HEHHBIX MPOOIEM.
HaJIbHOU - rotoBHOocTh K  aktuBHOU | [IP6 2.  CdopMHpOBaHHOCTH
NESATENbHO | IESTEIbBHOCTH TEXHOJIOTMYECKOM | YMEHUS PACKPBIBATH COJEPIKAHHE
CTH M COLMAJIbHOM HANpaBJIEHHOCTH, | OCHOBOIOJIATAIOIINX
MPUMEHUTE | CHOCOOHOCTh UHUIIMHPOBATh, | OMOJIOTHYECKUX  TEPMHUHOB U
JBHO K | IUITAHUPOBAaTh M CAMOCTOSITENLHO | MOHSITHM: J>KU3Hb, KJIETKA, TKaHb,
pa3ianyHbl | BBIOJHATH TaKyIO JAESTENIbHOCTD; | OpraH, OpraHu3M, BUJ, MOMYJISIus,
M - MHTEpEC K pa3jMYHbIM cdepam | sKocucTema, OuoreHo3, ouocdepa;
KOHTEKCTa | mpodecCcuoHaIbHOM MeTabos3M (0OMEH BEIIECTB
M JeSITeIbHOCTH. u npeBpalieHue SHEPIHH),
MertanpeameTHble  pe3ysbTaThl | FOMEOCTa3 (camoperynsus),
JOJDKHBI OTPAXKATh: OuocuHTe3 Oeika, CTPYKTypHas
OBnanenue YHHUBEpPCAJIbHBIMU | OPTaHU3AIMsl  KHUBBIX  CHUCTEM,
yueOHBIMHU MO3HABATEIILHBIMH | TUCKPETHOCTh,  CaMOPETYJISALIHNS,
JIEUCTBUSIMHU: CaMOBOCIPOU3BEICHUE
a) 0a30BbIC JIOTHYECKHE | (PENPOIYKITHS),
JEUCTBUS: HACJIEICTBEHHOCTh, H3MEHYUBOCTH,
- CaMOCTOATENIbHO | DHEPro3aBUCUMOCTh,  POCT U
dbopmMynrpoBaTh U | pa3BHTHE, ypOBHEBast




aKTyaJM3upPOBaTh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIUBATh CYIICCTBCHHBIH
NpU3HAK WIM OCHOBAHUS IS
CpaBHEHUS, KJIACCH(PUKAIMK U
0000111eHNS;

- OTIPEACIIATH TSI NCeITEIBHOCTH,
3a/1aBaTh MapaMeTPhI

Y KPUTEPHUH UX JOCTHKCHUS,

- BBISBIIATH 3aKOHOMEPHOCTH W
MIPOTUBOPEUHS

B pPaCCMaTPUBAEMBIX SBJICHHSIX;

- BHOCHUTDH KOPPCKTHUBEI B
ACATCIBbHOCTD, OLICHUBATDHb
COOTBCTCTBHUC PE3YyIIbTATOB
OCJIAM, OLCHUBATDH PUCKHU

MOCJEICTBUN JEATEIBHOCTH;

0) 0a30BBIC HCCIIECIOBATEIBCKUEC
JIEUCTBUSL:

- BIIaJICTh HaBBIKAMH Y4E€OHO-
HCCIIEIOBATENILCKON U MPOEKTHOU

JIeSITEIHOCTH, HaBBIKAMH
paspeliieHus npooeM;

- BBLISIBJISTD MPUYUHHO-
CJIeICTBEHHBIE CBSI3H "
aKTyaJIM3UPOBATh 3agauy,
BBIJIBUTATh THUIIOTE3Yy €€ PEILICHUS,
HAXOJIUTh apryMEHTHI TS
JI0Ka3aTeJIbCTBA CBOHX
YTBEPKICHUN, 3aJ1aBaTh

napaMeTpbl U KPUTEPUH PEIICHHUS;
- aHAJIM3MPOBATh IMOJIyYECHHbIE B
X0J1e peleHus 3a/1a4uu
PE3yIbTaTHI, KPUTHYECKH
OLICHWBAaTb WX JOCTOBEPHOCTH,
NPOTHO3UPOBATh W3MEHEHUE B
HOBBIX YCIIOBUSIX;

- pa3palarbiBaTh IUIaH pPEIICHUS
npoOJieMbl € Y4YeTOM aHalu3a
UMEIOLUXCA  MaTepUaNbHBIX U
HeMaTepuaIbHBIX PECYPCOB;

-- yMeTh NEePEHOCUTHh 3HAHUS B

MO03HABATENIbHYIO u
IIPaKTUYECKYIO o0nactu
KHU3HEACSITEIbHOCTH;

OpraHu3aLus.
[P6 3.  CdopmupoBaHHOCTH
YMEHHSI PaCKpbIBaTh COJEpKaHUE
OCHOBOTIOJIATAFOIINX
OMOJIOTUYECKUX TEOPHUI U TUIIOTE3:
KJICTOYHOMH, XPOMOCOMHOM,
MYTallMOHHOM, ABOJIIOIIUOHHOM,
MPOUCXOKJICHUS KUZHU u
YEJI0BEKA.
I[p6 4.
YMEHHUS
OCHOBOIIOJIATAOIIIHE
OMOJOTUYECKUE 3aKOHBI U
3akoHoMmepHocTH (I'. Mengens, T.
Moprana, H.M. Baswioa, 3.
['exkensa, ®. Mromepa, K. bapa),
rPaHUIBl MX MPUMEHUMOCTH K
KUBBIM CUCTEMaM.

[IP6 5. IlpuoGperenue ombiTa
MPUMEHEHUSI OCHOBHBIX METOJ0B
Hay4YHOTO MO3HaHUS,
UCIOJB3YEeMbIX B OHMOJIOTHH:
HaOJIOJICHUST U OMHCAHUS KUBBIX
CHUCTEM, MPOILIECCOB U SIBJICHUMU;
OpraHu3allid U  TMPOBEICHUS
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,
BBIJIBDKCHUSI TUIIOTE3, BBISIBICHUS
3aBUCHUMOCTH MEKITY
UCCIIETyEMbIMU BEJINYMHAMU,
00BSCHEHUS MOJTYYEHHBIX
pEe3yNbTaTOB M (POPMYITHPOBAHUS
BBIBOJIOB  C  MCIOJIb30BAHUEM
HAay4YHBIX IIOHATHM, TEOPUH U
3aKOHOB.

[mP6 6.  CdopmMupoBaHHOCTH
YMEHHUS BBIJICTSATh CYIIIECTBEHHbBIC
MIPU3HAKU BUPYCOB, KJIETOK
MIPOKAPUOT u DYKaApHUOT;
OJIHOKJIETOUHBIX u
MHOTOKJIETOYHBIX OpraHU3MOB,
BUJIOB, OHOTre€OolEHO30B u
DKOCHUCTEM; 0COOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U
MPEBpAILCHUS] SHEPTUU B KIIETKE,
dboTOoCHHTE3a, IUJIACTHYECKOTO U

CdopmMupoBaHHOCTH
pacKphIBaTh




- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HbIX MPEIMETHBIX 00J1aCTeH;

- BBIIBUTaTb  HOBBIE  WJEH,
npeaaarathb OpUTHHAJIbHBIC
MOJIXOJIbI M PELICHUS.

HYHEPreTUYECKOT0o oOMeHa,
XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS,  pa3BUTUSL U
Pa3MHOXEHUS, WHIUBUIYAIBHOTO
pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
00pbOBI 3a CYyIIIECTBOBaHHE,
€CTECTBEHHOTO otbopa,
BHUJ1000pa30BaHMUs,
MPUCTIOCOOJICHHOCTH  OPTaHU3MOB
K cpeae oOWTaHWs, BIUSHUS
KOMITOHEHTOB KOCHCTEM,
AHTPOITOTCHHBIX U3MCHEHU I
B DKOCHUCTEMAaX CBOEH MECTHOCTH,
KpyroBOpoTa BEIIECTB u
MpeBpallieHue SHEPTrUn B
ouocdepe.

I1P6 7. CdopMupoBaHHOCTH
YMEHUSI TPUMEHSTH MOJyYCHHBIC
3HAHUS TUTST 00BACHEHHUSI
OMOJIOTUYECKUX  MPOLIECCOB U
SIBJICHU, TUTS MIPUHATHUS
IIPAKTUYECKUX peleHni B
MMOBCETHEBHOM KU3HUA

Cc LEJbIO obecrnieyeHus
0€30MacHOCTH CBOEr0 3JI0pOBbsSI U
300POBbSl  OKPYKAIOIIUX JIFOJEH,
COOMIONIEHUs  3JI0pOBOTO  oOpa3a
KU3HU, HOPM rPaMOTHOTO
MOBEACHUSA B OKpYKarolen
MPUPOAHOM  Cpele; IOHMMaHHE
HEOOXOJMMOCTA  WCIIOJIH30BAHUS
JOCTHXKEHUN COBPEMEHHOU
OHOJIOTMM M OWOTEXHOJOTHH JUIA
paIMoOHAIBHOTO
MIPUPOIOTIOTH30BAHMS.

ImP6 8.  CdopmupoBaHHOCTH
YMEHUSI peuiatb OHOJOTUYECKHE
3a/1auu, COCTaBJISITh
TCHOTUITMYECKHE CXEMBI
CKpEIIMBaHUs

JUISl PA3HBIX TUIIOB HACJIEIOBAHUS
MPU3HAKOB y OpraHU3MOB,
COCTAaBJISITh ~ CXEMBI  TIEpPeHoca
BEII[ECTB U PHEPTUHU B IKOCHCTEMAaX
(Tenu nuTaHYs, MUIIEBHIC CETH).




[mP6 9.  CdopmupoBaHHOCTH
YMEHHA KPUTHYECKA OIEHUBATH
nHpopmaIuio OMOJIOTMYECKOTO
COJIEpKaHus, BKJTIOYAIOTITYIO
TICEBIOHAYYHBIC 3HAHUSA u3
pa3IMYHBIX UCTOYHUKOB (CPENCTBA
MaccoBo HH(pOpMaIuu, Hay4YHO-

MOMYJISIPHBIC MaTepHuabl);
WHTEPIPETUPOBATH STUYECKHE
ACIIEKTHI COBPEMEHHBIX
HCCJIeIOBaHUI B OHOJIOTHH,
MeEIHIIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rII00aJIbHEIC
9KOJIOTUYECKHE po0JIeMbI

COBPEMEHHOCTH, (OPMUPOBATH T10
OTHOUIIEHUI0O K HUM COOCTBEHHYIO
HO3ULHIO.

[MP6  10. CdopmupoBaHHOCTD
YMEHUN CO037aBaThb COOCTBEHHBIC
MMMCEMEHHBIC U YCTHBIC COOOIIECHNUS

Ha OCHOBE OMOJIOrMYeCKOM
uHQOpMAIMU W3  HECKOJIbKUX
HWCTOYHUKOB, IPaMOTHO
HCII0JIb30BaTh TTOHSATHUHHBIN
amnmnapat OuoJIOruu
OK 02. JInuHOCTHBIE pesynbratsl | [TP6 1. CdopMupoBaHHOCTH
Hcronb30B | IODKHBI  OTpakaTh B YacTH: | 3HAHUW O MECTE U POJIU OMOJIOTUN
aTh [IEHHOCTH HAYYHOTO TMO3HAHMUS: B CHCTEME HAy4YHOTO 3HAHUS;
COBPEMEHH | -C(hOpPMHPOBAHHOCTH (YHKIIMOHATBLHOH  T'PaMOTHOCTH
bIC MHUPOBO33PEHUS, YeJioBeKa TUTSI perieHus
CpPEeACTBa | COOTBETCTBYIOIETO ’KU3HCHHBIX TIPOOJICM.
ITOMCKa, coBpeMeHHOMY ypoBHio pazsutus | [IP6 7.  CdopmupoBaHHOCTH
aHaMM3a U | HAYKH U OOIIIECTBEHHOHN | yMEHHS TPUMEHATH TIOJyYCHHBIC
WHTEPNpPET | MPAaKTUKHA,  OCHOBAHHOTO  HA | 3HAHUSA TUTST 00BSICHECHHSI
aruu JManore KYJbTYp, | OMOJIOTHYECKUX  TIPOIECCOB U
uH(popmal] | CHOCOOCTBYIOIIETO  OCO3HAHUIO | SIBJICHUI, ISt MPUHATHUS
uu U CBOETO MECTa B MOJUKYJIHTYPHOM | IPAKTUIECKUX pelIeHm B
uHdopmary | mupe. MOBCETHEBHOM KM3HU
MOHHBIC MeramnpeaMeTHbie  PE3YJBTATHI | C TEJTBIO obecrieueHus
TEXHOJIOTH | JIOJKHBI OTPAXKaTh: 0€30MacHOCTH CBOETO 37I0POBbSI U
U IS OBnaneHue YHUBEPCATHHBIMU | 37I0POBBSI  OKPYXKAIOIINX JIFOJCH,
BBITIOJIHEH | YYCOHBIMU MO3HABATENILHBIMU | COOMIOJIEHNS  3JI0pOBOTO  o0Opas3a
v 3a/1a4 JICHCTBUSMH: KU3HH, HOPM IPaMOTHOTO
npodeccuo | B)paboTa ¢ UHPOpMaIUEn: MOBEJCHUS B OKpYXarolen




HaJbHOMN - BJAQJECTh HABBIKAMU MOJYYECHUS | IPUPOJHOU Cpele; IOHMMaHue
NesTeNbHO | MHPOPMALIMM U3 HMCTOYHUKOB | HEOOXOJUMOCTH  MCIIOJIb30BAHUS
CTH pPa3HBIX THIIOB, CaMOCTOSITEJIBHO | JOCTHKEHUN COBPEMEHHOM

OCYIIECTBJISATh TOUCK, AaHalu3, | OMOJOTUHM U OHOTEXHOJIOTUM ISt

CUCTEMATHU3ALINIO PalMOHAIIBHOTO

U MHTEpIpeTanuio uHGOPMAIUU | IPUPOJOIIOIH30BAHUS.

paznuunbix  BugoB u  Qopm | [IP6  10.  CdopmupoBaHHOCTD

MIPEICTABIICHHUS; YMEHUN CO3JaBaTh COOCTBEHHBIE

- OLIGHHMBAaTh  JIOCTOBEPHOCTb, | IUCHbMEHHBIE U YCTHBIE COOOIICHHUS

JIETUTUMHOCTD uHpopMaluy, | Ha OCHOBE OuoIOrNUecKoi

€€ COOTBETCTBHE TMPABOBBIM U | MHGOPMALIUK U3  HECKOJIBKHUX

MOPAJIBHO-3TUYECKUM HOPMaM MCTOYHHKOB, rPaMOTHO

HCII0JIb30BaTh MTOHSTUMHBIN
anmapat OMOJIOTHH

OK.04 JInuHOCTHBIE pesynbtarel | [IP6 5. IlpuoOperenue ombiTa
OddexTuB | TOJDKHBI ~ OTpa)kaTh B YaCTHU: | IPUMEHEHUS OCHOBHBIX METOJ/IOB
HO HEHHOCTH HAy4YHOrO IIO3HAHUS: | HAYYHOIO MO3HAHMUS,
B3aMMOJIEl | OCO3HAHME LEHHOCTH HAy4YHOM | UCHIOJb3yEMbIX B OMOJIOTHH:
CTBOBAaTh U | IEATEIbHOCTH, TOTOBHOCTH | HAOIIOJICHUSI U OMHUCAHUS YKUBBIX
paboTaTh B | OCYHIECTBIATh  NPOEKTHYIO M | CUCTEM, NPOLECCOB U SIBJICHUI;
KOJUIEKTUB | UCCIIEIOBATEIBCKYIO OpraHu3allud ¥ MPOBEICHUs
eu NEeATENbHOCTh WHIWBHUIYAIbHO M | OMOJIOTUYECKOTO  AKCIEPUMEHTA,
KOMaH/Ie B IpYIIIIE. BBIJIBIJKCHUSI THUIIOTE3, BBISBICHUS

MeranpeaMeTHble  PE3YJbTATHI | 3aBUCUMOCTH MEXKTY

JOJKHBI OTPAXKATh: UCCIIETyEMbIMU BEJIMYMHAMH,

Osnanenue YHUBEPCAIbHBIMU | OOBSICHEHUS MOJTYYEHHBIX

KOMMYHUKAaTHBHBIMU pE3yIbTaTOB

NEUCTBUSIMH: u (QopMynupOBaHUS BBIBOJIOB C

0) coBMeCTHasl e TEIbHOCTb: HCIIOJIb30BaHUEM Hay4YHBIX

- TIOHMMAaThb M MCIIOJb30BATh | IOHATUH, TEOPUUA U 3aKOHOB

IIPEUMYIIECTBA KOMaHHOM

Y UHAUBUIYaJbHON pabOThI;

- NPUHHAMATh UEIU COBMECTHOU

NEeSATENbHOCTH, OPTraHU30BbIBATh U

KOOPJIUHUPOBATH JICHUCTBUS

0 €€ JIOCTHUKEHHUIO: COCTABJISIThH

IJIaH  JIEMCTBUM, paCIpEnelsiTh

ponu C  YY4eTOM  MHEHUU

YYaCTHHKOB o0CyXIaTh

pE3yNbTaThl COBMECTHOM pabOTHI
OK 07. JInyHOCTHBIE pesynbTatel | [IP6 5. TlpuoOperenue ombiTa
ConelicTBO | TOKHBI ~ OTpakKaTb B YAaCTHU: | IPUMEHEHHUS OCHOBHBIX METO/OB
BaTh AKOJOTUYECKOTO  BOCHUTAHUS:- | HAYYHOTO MO3HAHUA,
COXpaHeHW | CHhOPMUPOBAHHOCTH UCIOJB3YEeMbIX B OHMOJIOTHH:
10 AKOJIOTUYECKOMN KYJbTYpBI, | HAOJTIOEHUS
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OKPY>KaroII|
eu cpelpl,
pecypcoch
EPEIKEHUIO,
PUMECHSITh
3HaHUA 00
M3MCHCHHH
KJINMaTa,
TIPUHITUTIBI
OepeKITUBO
O
MIPOM3BO/IC
TBa,

a3 peKkTUBH
0
JIEUCTBOBA
Th B
ype3Bblyan
HBIX
CUTYaIMIX

NOHUMAaHUE BIIMSHUS COLMAIBHO-
HSKOHOMHUYECKUX IMPOIIECCOB Ha
COCTOSIHUE TTPUPOTHOM

U COLIUANIBHOM Cpe/bl, 0OCO3HAHUE
rJ100aJIbHOTO XapaxkTepa
AKOJIOTUYECKUX TPOOIIEeM;

- MJIAaHUPOBAHUE u

OCYIIECTBICHUE  JCWUCTBHM B
OKPYKAIOILIEW Cpelle Ha OCHOBE
3HaHUA  LEeJIed  YCTOMYMBOIO

Pa3BUTHS YEIIOBEUECTBA;
- AaKTUBHOE HENPUATUE JEWCTBUU,
OPUHOCAIIMX BPEA OKpYKaroLleh

cpene;

- YMEHHUE IIPOTHO3UPOBATH
HeOJIaronpusTHbIC

AKOJIOTUYECKHE MOCJICACTBUS
MPEIIPUHUMAEMBIX JICUCTBUH,
MpEI0TBpAIIATh UX;

- pacipenue OIbITa
JIEATSIILHOCTH AKOJIOTHYECKOM
HANpPaBJICHHOCTH.
MeranpeanmMeTHbIE pe3yJIbTaThI
JIOJKHBI OTPaXKaTh:

OBnanenue YHUBEPCAITbHBIMH
KOMMYHUKAaTUBHBIMHU
JICUCTBUSIMU:

0) coBMecTHas JIeSITEIbHOCTD:

- TOHUMAaTh M UCIOJb30BaTh
IIPEUMYLIECTBA KOMAaHIHOU
Y UHIUBUIYaJIbHON PaOOTHI;

- MpPUHUMATh 1IeJIM COBMECTHOM
NEeATEeIbHOCTH, OPTaHU30BLIBATH U
KOOPAUHUPOBATH JEUCTBUS
M0 €€ JIOCTWXKEHMIO: COCTAaBIIATH

IJIaH  JI€MCTBUM, paCIpEnelsiTh
poJin c YUYETOM MHEHUH
YYaCTHUKOB o0cyX1aTh

pe3ynbTaThl COBMECTHON PaOOTHI

U ONHUCAaHUS KUBBIX CHUCTEM,
MPOLIECCOB u SBJICHU;
OpraHu3allid ¥ TMPOBEICHUs
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,
BBIJIBUKCHUSI TUIIOTE3, BBISBICHUS
3aBUCUMOCTH MEXITY
UCCIIETyEMbIMU BEIIMYMHAMM,
O0OBSCHEHUS MOJTYYEHHBIX
pE3yNIbTATOB

u  (popMyIHpOBaHUS BBIBOJIOB C
HCITOJIb30BAaHUEM HAyYHBIX
IIOHSATHM, TEOPUH U 3AKOHOB.

[IP6 6.  CdopmupoBaHHOCTD
YMEHUSI BBIJICTSTh CYIIECTBEHHBIC
MPU3HAKU BHPYCOB, KJIETOK
MPOKApUOT u DYKapHOT;
OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHU3MOB,
BUJIOB, OMOreo1eHO30B u
SKOCHCTEM; 0COOEHHOCTH
MPOIIECCOB OOMEHA BEIECTB U
MIPEBPAIICHUS] SHEPTUH B KIIETKE,
dboTocuHTE3a, IUIACTUYECKOTO U
HYHEPIreTUYECKOTO oOMeHa,
XEMOCHUHTE3a, MMTO3a, Meho3a,
OIUIOZIOTBOPEHUS,  pPa3BUTUS U
Pa3MHOXEHUS, WHIUBUYAIBHOTO
pa3BUTHS OpraHu3Ma (OHTOTEHEe3a),
00pbOBI

3a CYIIECTBOBAaHHE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus,
MPUCTIOCOOJICHHOCTH  OPraHU3MOB
K cpeiae oOuTaHus, BIUSHUS
KOMITOHEHTOB IKOCHUCTEM,
aHTPOITOTCHHBIX U3MCHEHUH
B DKOCHCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BCIIECTB U
MIpEeBpaIlICHNE SHEPTUU B
ouocdepe.

[1P6 7. ChopmHupOBaHHOCTH
YMEHUS IPUMEHSTD TTOJTYICHHBIC
3HAHUS I OOBSICHEHUS
OMOJOTUYECKUX TIPOIIECCOB U
SIBJICHUM, JUTS] IPUHATUS
MIPAKTUYECKUX PEIICHUM B
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MMOBCEIHEBHOM JKU3HHU C I1EJIBIO
obecrieueHus 0€30I1aCHOCTH
CBOETO 37I0POBbS U 3/I0POBBS
OKPY’KAIOIIUX JIFOJIEH,
coOJIFOICHUS 37I0pPOBOT0 00pa3a
KU3HU, HOPM I'PaMOTHOT'O
MOBEAECHUS B OKPYKAIOIIEH
IIPUPOIHOU Cpelie; TIOHUMaHue
HEOOXO0IMMOCTH MCIIOIb30BaHUs
JOCTHMKEHU COBPEMEHHOMN
OMOJIOrMH U OMOTEXHOJIOTHUM TS
PaIMOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS

Kpanundpukanusa «IIporpammucmy:

[IK 1.2. Pa3zpabaTbiBaTh HpOrpaMMHBIE MOJYJIHM B COOTBETCTBUU C TEXHUYECKUM
3a/IaHUEM.

IIK 11.1. OcymectBisith cbop, o00pabOoTKy u aHanmu3 uHOOpPMALUU IS
MTPOCKTUPOBAHMS 0a3 TaHHBIX.

Kpanudukauus «Pa3padorunk Bed ¥ MyJbTHMEAUNHBIX IPHJI0KEHHID»:

[IK 5.1. Cobuparb MCXOAHBIE JaHHBIE AJI Pa3paOOTKU MPOEKTHOM TOKYMEHTAllUU Ha
MH(OPMALIMOHHYIO CUCTEMY.

[IK 8.2. ®opmupoBath TpeOOBaHUS K AU3aliHY BEO-TIPUIIOKEHUN HA OCHOBE aHAM3a
MIPEAMETHON 00JIaCTH U IEJIEBOM ayJUTOPHUH.

2 CTPYKTYPA U COAEPKAHUE YUEBHOI'O IPEJMETA

2.1 O0beM yueOHOr0 mpeaMeTa U BUABI Y4eOHOIi padoThI

. Oo0bem B
Bup yueOHoi1 padoThI
yacax
O0Bem 00pa3oBaTeIbHOI MPOrpaMMbl Y4e0HOTO TpeaMeTa 34
CymmapHass yuyeOHasi Harpy3ka BO B3aUMOJACHCTBHH C 34
npenogaBareyjemM
B T.4. B )opMe NPAKTHYECKOH MOATOTOBKH 10
B TOM YHUCJIE!
TEOPETUYECKOe 00yUeHue 22
MPAKTUYECKUE 3aHATHS 10
WUTOTOBOE 3aHATUE 2
IIpomexxyToyHas arrecranus B popme n1udpepeHMPOBAHHOIO 3a4€eTA

11




2.2 TemaTnueckuii Iiian u cogep:xanue yueonoro npeamera OYIL.08 BUOJIOTI'UA

HaumeHnoBanue Copep:xanue ydyeOHOro MaTepuasia, J1adopaTopHbie U Oo0bem dopmupyembie 001IHE U
pa3aejgaoB U TEM NMPAKTUYICCKHE 3aHATHHA, CAMOCTOATEC/IbHAA paﬁoTa qacoB IIpO(l)eCCI/IOHaJII)HI)Ie
Oﬁy‘lalOl]_ll/IXCﬂ KOMIIETCHINH

Paspnen 1. buojsiorusi kak Hayka. 2KuBble CHCTEMBbI M HX OpPraHu3alus 2 OK 01
Tema 1.1. Conep:kaHue y4eOHOro Mmarepuasa 2 OK 02
Buosorust 1 Beenenue. buosiorusi — Hayka o JKMBOM npupoje. OK 04
B CHCTEME HayK. S S — OK.07
Obast dbunocodueit, peaTurnen, STUKOM, SCTETUKONW U MpaBoM. Poiib TIK 1.2
XapaKTepucTUKa Ouosoruu B OPMUPOBAHMU COBPEMEHHON HAYYHOM KapTHHBI IK 5.1
JKU3HU mupa. Cucrema OMOJIOrMYECKUX HaYK. 1K 8.2

Metonsl  TO3HAHHWS ~ JKMBOH  TpHUPOIbl  (HaOJIO/CHUE, [IK 11.1

9KCHEPUMEHT, OIHUCaHWe, HW3MEpeHue, Kiaccudukanus,

MOJICIIMPOBAHKE, CTATUCTHYECKast 00pabOTKa JaHHBIX).

XKusple cuctembl (OMOCHCTEMBI) Kak IHpeAMET H3Y4EHUs

ouonornu. OTIMYME JKUBBIX CHCTEM OT HEOPraHUYECKO

npupozsl. CBolicTBa OHOCUCTEM M UX pa3HOOOpas3ue.

YpoBHU OpraHu3aIuH onocucrem: MOJIEKYJISIPHO-

IeHETUYECKUH, KIETOYHBIN, OpPraHM3MEHHBIH, TOMYISIIMOHHO-

BUJIOBOM, OSKOCHUCTEMHBIH (0MO -  TIeOLIEHOTHYECKUN),

O6uochepHbIit
Paznesn 2 XuMu4ecKuii COCTaAB M CTPOEHHE KJIETKH 4 OK 01

OK 02

Tema 2.1. \ 2 \ Cojaep:xkanue yueOHOro MaTepuasa 2
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XMMHYECKHUH COCTAB
KJeTKHU. Boaa

U MHHepaJbHbIE
BelecTBa

Tema 2.2.
buogornyeckn
BajKHbIe XUMHYECKHEe
COeIMHEHHUS

XUMHYECKHI COCTAB KJIETKH

XUMHUYECKHE DIIEMEHTBI: MAKpPOIJIEMEHTHI, MHUKPOJIEMEHTHI.
Boga u wmwuHepanbHble BemecTBa. @DYHKIMH BOJIBI U
MUHEpaTbHBIX  BemlecTB B kieTke.  llogaepxkanwue
OCMOTHYECKOI0 OasiaHca

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHCIOTBI —
MoHOMepbl ~ OenkoB.  He3amenumble U 3aMEHUMBIE
AMUHOKHUCJIOTBl. ~ AMMHOKHMCIOTHBII ~ cOCTaB.  YPOBHHU
CTPYKTYpbl O€IKOBOW MOJIEKYNbl (IIepBUYHAs, BTOpPHUYHAS,
TpeTHYHAsT W YETBEPTHYHAS CTPYKTypa). XHUMHUYCCKUE
cBoiictBa OenkoB. buomormyeckue (QyHKUIMHM ~ OEIKOB.
@epmeHTHl — Ouonornyeckue Karanmsatopbl. CtpoeHue
dbepMeHTa: aKTUBHBIM IIEHTp, cyOcTpaTHas CHElU(pUYHOCTD.
Kodpepmentsl. Buramunasl. Otmiamunss  QEepMEHTOB  OT
HEOPraHMYECKUX KaTallu3aTOPOB.

VYTrieBoib: MOHOcaxapuasl  (Thmoko3a,  pubo3za  u
ne3okcupubo3a), amcaxapuasl  (caxaposa, JaKTo3a) U
MOJTMCaXaPHUIbI (kpaxmau, IJINKOTEH, LEJTI0JI03).
buonornueckue byHKIIIU YIJIEBOJIOB. Jlunuasr:

Tpurnuuepuasl, ¢ochonunuasl, crepouasl. I'mapoduiabHO-
rupo@oOHbIe cBoicTBa. bruonornueckrue GyHKIMN JTUIUIOB.
CpaBHEHUE YIIeBOJOB, OEJIKOB M JIMIUAOB KaK MCTOYHUKOB
sHeprun. Hyknennosbie kucnotel: [JJHK n PHK. Hykneoruas
— MOHOMEpHI HYKJIEMHOBBIX KHUCIOT. CTpoeHHe M (yHKIHUU
JHK. Ctpoenune u ¢ynkuun PHK. AT®: crpoenue u

byHKIIUHN

HpaKaneCKne 3aHATUSA

IIpakTnyeckas padora 1CpaBHeHHe CTPOCHHUS KJIETOK
pacTeHuil U })KUBOTHBIX 110 TOTOBBIM MHKpOIIpenapaTam
[Tpuobperenue OIlBITA MIPUMEHEHHUS TEXHUKH
MukpoxonupoBanus [Ipaktuyeckas padora «CtpoeHue
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KJICTKH (pacTeHHs, >KUBOTHBIC, TpPUOBI) M KICTOYHBIC
BKIIOUEHUs1  (Kpaxmaj,  KapOTUHOWBI,  XJIOPOILIACTHI,
XPOMOILIACTHI )» [MoxroroBka MUKPOIPENapaToB,
HAOJI0/IEHUE C MOMOIIBI0 MUKPOCKOIIA, BEISIBJICHUE Pa3IUIHiA
MEXy U3y4aeMbIMH 00beKTaMH, (POPMYIHMPOBAHNE BHIBOIOB

Paznen 3. ’KuzHenesiTeIbHOCTh KIETKH 4

Tema 3.1. Coaepxxanue yueOHOIro MaTepuasa 2
4 OO0OmMeH BelecTB M NpeBpalleHNe JHEPIUH B KJIeTKe

Obmen BEIIECTB H OOMeH  BemiecTB, HWIM  MeTadOIM3M.  ACCHMILIAINS

NnpeBpalcHue (rutacTuyeckuii OOMEH) W JUCCUMMIIALMS (dHEPreTHYECKUM

IHEPTHH B KJIETKE OoOMEH) — JBe CTOPOHBI €IMHOrO Hpolecca MeTabosn3Ma.

Tema 3.2. Porme  3akOHOB COXpaHEHHMs BelIeCTBA M OJHEPrUM B

BbuocunTe3 0eaka

NOHMMaHUKM  MeTabonu3Mma. Tumbl  oOMeHa  BEIIEeCTB:
aBTOTpPO(HBIN U rerepoTpodHbIi. Poias pepMeHTOB B 0OMEHE
BEUIECTB U IPEBPALLEHUU SHEPrMHU B KieTke. POTOCHHTES.
CeeroBas u TemHoBas ¢a3pl (oTtocuHTe3a. Peaknuu
dorocunTe3a. DPPeKTUBHOCTH (POTOCHHTE3a. 3HAUYCHHE
dorocuHTe3a I KU3HU Ha 3emie. BiusHue ycnoBuit cpensl
Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €r0 MPOAYKTUBHOCTH
y KYJIbTYPHBIX pacTEeHUH. XeMOCHHTE3.
XeMocHHTe3Upyole 0akTepuu. 3HaUeHHe XEMOCUHTE3a JIJIs
JKU3HU Ha 3eMJI€.

DHepreTU4eckuii 0OMeH B KIIeTKe. PaciierieHne BEIIecTB,
BBIICJICHUE M aKKyMYJIHPOBAHHME DHEPTUU B KIETKE. OJTallbl
sHepreTyeckoro oomena. I'nmukonus. bpoxxeHuen ero BUIBL
KucnoponHoe okucieHue, WIM  KJIETOYHOE  JIBIXaHUE.
OxucnutensHoe  (ochopunupoBanue.  IDPPEKTUBHOCTD
HHEPreTHUECKOro oOMeHa

Peakuuu marpuyHoro cunrtesa. ['eHernueckas uopmanus u
JHK. Peanu3zanust reHeTudeckod HHGPOpPMAlUUM B KIIETKE.
I'eneTndeckuii KOJ M €ro CBOMCTBA. TpaHCKpunuus —
matpuunblii cunte3 PHK. Tpancmsanus — OuocunTe3 Oenka.
Ortansl TpaHcmsauud. KoaupoBaHwe aMHUHOKHCIOT. Poib
pubocom B OmocuHTe3e Oenka
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Tema 3.3.
Bupycsi

IIpakTnyeckue 3ansaTus

5

IIpakTnuyeckas padora 2 IIpeacraBieHue Kkeiica:
NPUHLIMIBI UCNIOJIb30BAHUS JIeKAPCTBEHHBIX NpPenapaTos
npu 3a00/1eBaHUSIX PA3JIMYHOIO MPOMCXOKICHUS
Hexnerounslie (hopMbl )KU3HU — BUpPYChl. MlcTOpUs OTKpBITUS
BupycoB (JI. M. HBanoBckuii). OcoOEHHOCTH CTPOCHHUSA U
KU3HEHHOTO IMKJIa BHpYycoB. bakrepuodaru. bonesnu
pacTeHUH, KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIE BUPYCaMHU.
Bupyc mmmynonedunura yenopexka (BHUY) — Bo30ymuTenn
ClIMda. IIpodmnaktuka pacHpoOCTPaHEHUS  BHPYCHBIX
3aboseBaHui

Bupycusle wu  OakrtepuanbHbie  3a0oneBanHus.  OOmme
OPUHIUNBI  HCHOJBb30BAHUS  JIEKAPCTBEHHBIX  BEILECTB.
OcoOeHHoCcTH NpuUMeHEHUs aHTUOMOTUKOB. [IpencraBieHue
YCTHBIX COOOIIEHUH C Ipe3eHTaluel, MOArOTOBIECHHBIX I10
NIEPEYHIO UCTOYHUKOB, PEKOMEHI0BaHHBIX IIPEI01aBATEIEM

Pa3znea 4. Pa3mHo:KeHME U HHAUBHUAYAJIBHOEC Pa3BUTUEC OPraHU3IMOB

Tema 4.1.
ZKHN3HEeHHBIH ITUKJI
KJIETKH

Tema 4.2.

D®opMbI PAa3MHOKEHUS
OpPraHu3MoB

Tema 4.3.
NuauBuayaabHoe
pa3BUTHE OPraHU3MOB

6

KHu3HeHHBIN HUKJ KJIeTKH

Kierounslii 1Mk, WK )KU3HEHHBIN 1TUKI KiIeTku. MHTEepdasza
u wmuro3. Ilpoueccsl, mporekaroue B UHTepdase.
Pennukanus — peakuusa matpuunoro cunresa JJHK. Ctpoenune
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTHUIl. JumioniHbIi
U TalUIOWJHBIH  XPOMOCOMHBIE  HaOOphl. XpOMaTHUBI.
[{uTonornyeckue OCHOBBI Pa3MHOKEHUS U UHIAUBUAYaIbHOTO
pa3BUTHUs OpraHu3MoB. JleneHue kieTku — MuTo3. Craauu
murosa. IIpomecchl, npoucxonsdiue Ha pa3HBIX CTagUsAX
MHTO3a. bronornueckuii cmbici MuTo3a. [Iporpammupyemas
ru0enb KIETKH — aronTo3

@opMBI pa3MHOKEHUSI OPraHHU3MOB: OECMOJO0e U IOJOBOE.
Bunsl  Gecrosnoro pa3sMHOXKEHUS: JelIEHHE HAABOE U
MOYKOBAaHHWE OJIHO M MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHuE,
BEreTaTUBHOE pa3sMHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPraHNU3MOB, €T0 3HAYEHUE JJIs CEIEKIIHH.

OK 01
OK 02
OK 04
OK.07
IIK 1.2
IIK 5.1
IIK 8.2
K 11.1
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[TonoBoe pasMHOXeHHE, ero OTJInYMs OoT Oecrosioro. Meiios.
Cragun wmenosza. Ilponecchl, npoucxoisiue Ha CTagusax
Mmeiio3a. IloBegenue xpomocoM B Mmeiose. KpoccuHrosep.
buosornueckuil cMpICiI U 3HadyeHUE Meno3a. ['amerorenes —
mpouecc 00pa3oBaHUS TOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBble sxene3bl: CEMEHHMKH M siMuHUKH. OOpa3oBaHue u
pa3BUTHE TIOJIOBBIX KIETOK — TaMeT (CHepMaro30ul,
AWIEKIeTKa) — crepMaroreHe3 M ooreHe3. OcobeHHOCTH
CTpOCHHS SHIEKIETOK U criepMaTo30u10B. OmI010TBOPEHHE.
[TapTeHorenes

DOMOpHOHATbHOE pa3BuUTHE (aMOpuorenes). Oranbl
SMOPHOHAILHOTO PA3BUTUS y TIO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisius, opranorenes. [loctaMmOpronanbHoe
pasButHe. THIbl MOCTAIMOPHOHAILHOTO PA3BHTHUS: TPSMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE
OpraHu3MoB; (DaKTOpbI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIC
ypoactBa. Poct wu pasButue pacteHuid. OHTOreHe3
LIBETKOBOT'O pPacTEHUs: ABOWHOE OILJIOJOTBOPEHME, CTPOCHHE
CEMEHM, CTaJAMH Pa3BUTHUS

Pa3znen S. HaciieacTBeHHOCTh U M3MEHYMBOCTH OPraHM3MOB

Tema 5.1.
3akoHOMEpHOCTH
HACJIe[IOBAHUSA
Tema 5.2.
CueruieHHoe
HacJieJJ0BaHue
NPU3HAKOB

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYMBOCTH

Conep:xanue yueOHOT0o MaTepHaJia

7

HacaeacTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB
[TpenMeT u 3a1a4u T€HETHKH.

Ponp nuronoruu u 3MOpPUOSIOTUM B CTAHOBJIEHHMHM T'€HETHKHU.
Bxnan poccuiickux M 3apyO€KHBIX YYEHBIX B pa3BUTHE
reHeTUKU.  MeToabl  TeHeTHKH  (TMOpHUI0JIOTHYECKUH,
LUTOTEHETUUECKUN, MOJIEKYJIIpHO-TeHeTHUeCKUii). OCHOBHBIE
TEHETHYECKNE  MOHATHs.  ['eHeTnueckas  CHMBOJIMKA,
UCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH HACJIEI0OBaHUS MPU3HAKOB, YCTAHOBJICHHBIE
I Mengenem. MoHOTHOPHIHOE CKpeIIMBaHUE. 3aKOH
eInHO00pa3usi TUOPUIOB TMepBOro IMokojeHus. [IpaBuio
JOMMHHUPOBaHMsSI. 3aKOH pacllerUieHus] Tpu3HakoB. ['umnoresa
qucToThl raMeT. [lonHOe M HENojgHOe JIOMUHHUPOBAHUE.
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JurubpunHoe  ckpelmiuBaHHe.  3aKOH  HE3aBUCHMOIO
HacJIeOBaHMsI  IpU3HAKOB. LluTOoreHeTMueckue OCHOBBI
JUTUOPUIHOTO CKPEILUBAHUS. AHanusupyroniee
CKpEIlMBaHHUE. Hcnonp3oBanue aHAJIM3UPYIOILErO
CKpEeLMBaHUs IS OIIpeJIeNIEHUs] TEeHOTHUIa 0cOOU
CueruienHoe HacnezoBanue nmpusHakoB. Padora T. Moprana
[0 CUCIUVICHHOMY HAacIelOBaHUIO TeHOB. Hapymenue
CLUCIUIEHWS  T'€HOB B  pe3ysbTaTe  KPOCCHHIOBEpA.
XpOMOCOMHasl TEeOpUsl HAcJIeACTBEHHOCTH. ['eHeTHueckue
KapThl.

I'enernka mnona. XpoOMOCOMHOE  ONpEACIEHHE  IOJIA.
AyTOCOMBI U TIOJOBBIE XpOMOCOMBI. ['OMOramerHole u
rereporaMeTHele OpraHusmbl. HacnenoBaHue IIpU3HAKOB,
CLEIUIEHHBIX C M0JIOM

W3MeHunBOCTb. Byl M3MEHUYMBOCTU: HEHACJIEICTBEHHAs U
HacjleCTBEHHas. Poiab  cpeapl B HEHACJEICTBEHHOM
WU3MEHYUBOCTH. XapakTepucTukKa MOJIU(PHUKAITIOHHON
M3MEHYMBOCTU. BapualmoHHbIi paj 1 BapualvoHHAasi KpUBasi.
Hopma  peakuuu  mpusHaka. KonuuectBeHHsle  u
KAaueCTBEHHbIE NMPU3HAKM M MX HOpMma peakuuu. CBoiicTBa
MOIM(PUKAITIOHHON U3MEHUNBOCTH.

HacnencreBeHHas, wWiIM TE€HOTHUIMYECKAas HM3MEHYHMBOCTb.
KomMmOuHaTtuBHas ”3MEHUMBOCTh. Mei03 1 1oJIOBO# TIpoltiece —
OCHOBa KOMOMHAaTHUBHOM HM3MEHUYMBOCTH. MyTalOHHas
U3MEHYUBOCTD. Knaccudukamms MYyTalHi: T'CHHBIE,
XpPOMOCOMHBIE, T€HOMHbIE. YacToTa M NpPUYMHBI MYTalUM.
MyrtarenHsle (akTopbl. 3aKOH TOMOJIOTUYECKHUX PAIOB B
HaCJIEICTBEHHON U3MEHUYUBOCTH
H. W. BaBunosa

IIpakTnyeckue 3aHsATHS
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IIpakTnyeckass padora 3 PemeHue 3agay Ha 3aKOHBI
Menaenas

Pewenne 3a/1a4 Ha onpeneIeHue BEPOSITHOCTH
BO3HHUKHOBCHUA HACJIICACTBCHHBIX ITPHU3HAKOB IIPpXU MOHO-, OAU-,
NOMUTHOPUAHOM U AHAIM3HPYIOIIEM  CKPELIUMBaHUH,
COCTaBJICHHE T€HOTUITMYECKUX CXEM CKPEIUBaHUSI.

Tema 5.4.
I'eneTuka yejioBeKa

IIpakTnyeckue 3ansaTus

9

IpakTuyeckass padora 4 CocraBjieHHe H aHAJIM3
POIOCJIOBHBIX YeJIOBEKA

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI
FCHETHMKH  4YeJIOBEKa: TI'CHEAJIOTHYCCKUl,  OJM3HEIOBBIN,
UATOT€HETUYECKU, OMOXMMHYCCKH, MOJIEKYJISIPHO-
reHetndyeckuii. COBpEMEHHOE  OMNpPEACIICHUE T'€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHME, T€HOTUITUPOBAHUE, B TOM
ypciae ¢ noMombro IIIIP-ananmuza. HacnencTBeHHBIE
3a00jIcBaHUs 4YEJIOBEKAa: TIEHHbIC 00le3HH, OOJIE3HU ¢
HACJICJICTBEHHOM MPEAPACHOIOKEHHOCTBIO, XPOMOCOMHBIE
O6oneznu. ComaTuueckue U  TI'€HEpAaTUBHbIE  MYTalUH.
CtBoOJIOBBIC KJIETKH. [IpMHIMIBI 310pOBOTO 00pasa >KHU3HU,
JMUArHOCTHKHU, TPOPUIAKTAKH W JIEYCHUSI TEeHETUYECKHUX
OoJIe3HEH. Meauko-TeHeTHIEeCKOE KOHCYJIbTUPOBAHHE.
3HaueHHEe MEIUIIMHCKON TEeHETUKH B TPEIOTBPAIICHUU U
JICYCHUH IT'eHETHYCCKHX 3a00JIeBaHUH YeIOBEKa

Paszaena 6. IBoJIIOIIHOHHAA ONOJIOT U

N

Tema 6.1.

‘ Conep:xaHue y4eOHOro MaTepuaJia

OK 01
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IBOJTIOINMOHHAS 10 | OBoaronoHHAasE OMOJOTUA OK 02
TeopHsl M ee MeCTo IIpennoceuiku BO3HMKHOBEHHS JBOJIIOLIUOHHON  TEOPHH. OK 04
B Guo:torun momOOMOR Teop 1 pasme. Gronorn 1 APy OK.07
Tema 6.2. Hayk. CBugerenbctBa 53BodronMU. llaneoHTonoruueckue: K 1.2
MuxposBoaonus MOCIIeA0BATEIHLHOCTD MOSIBJIICHUS BUJIOB B IK 5.1
Tema 6.3. [aJICOHTOJIOTHYECKON  JIETOIMCH,  MEPEXOIHbIE  (HOPMBI. IIK 8.2
Makpo3BoTIOIHsA buoreorpaduueckue: cxonctBo u paznuume dayH u hiaop TIK 11.1

MaTepUKOB M OCTPOBOB. OMOPHOJIOIMYECKHE: CXOJACTBA U

pa3nuyust  SMOPUOHOB  pPA3HBIX BHUJOB  ITO3BOHOYHBIX.

CpaBHMTEIbHO-aHATOMUYECKUE! TOMOJIOTUYHBIE,

AaHAJIOTUYHBIC,  PYAMMEHTapHBIE  OpraHbl,  aTaBH3MBI.

MonekynsipHO-OMOXUMHUYECKHE:  CXOJCTBO  MEXaHU3MOB

HACJICJICTBEHHOCTH ¥ OCHOBHBIX METa0OJIMYECKHX IyTeH y

BCEX KMBBIX OPIaHU3MOB.

OpomonmonHas  teopust Y. [apsuna. Ilpenmocbuiku

BO3HUKHOBEHUS JapBUHU3MA. JIBIIKYILIME CHJIBI 3BOJIOLUU

BUJIO0B 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPU

OTPaHUYEHHOCTH PECYpPCOB, HEONpeACIEHHAs H3MEHYHBOCTD,

60pb0a 3a CyIlIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)
Pa3nen 7. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emJie OK 01

OK 02

Tema 7.1. Conep:xxanue yueOHOT0o MaTepHaJia OK 04
3ap0>1c11efme 11 | Bo3HnkHOBeHMe U pa3BUTHE KM3HU Ha 3emJie OK.07
U pa3BUTHE KH3HN JloHay4HBIe TIPECTAaBICHUS O 3apOXKACHUH XU3HU. HaydHbie K 1.2

TUIIOTEe3bl BO3HUKHOBEHMs >KM3HM Ha 3emule: aOUOreHe3 u :
Tema 7.2. naHcrepMus. XUMHUYECKasi dBOJOLUSA. AOHOTEHHBIH CHHTE3 1K' 5.1
Cucrema OPraHUYECKHUX BEIIECTB us3 HEOPraHUYECKHX. IIK 8.2
OpraHM4eCcKoro Mmmpa. OKCIEPUMEHTAIBHOE MIOATBEPIKICHUE XUMUYECKON IIK 11.1
IIpoucxoxaeHue sBoJtOIMM. HauanpHble 3Tambl OMOJIOTMYECKOH 3SBOJIOLUU.
YeJIoBeKa — ['umoreza PHK- wmupa. ®opmupoBanue MeMOpaHHBIX
AHTpPOMOTeHe3 CTPYKTYp ¥ BO3HMKHOBEHHE MPOTOKJIETKH. [lepBble KIIETKU U

ux osBomonus. PopMHUpOBaHHE OCHOBHBIX TPYIT KHBBIX
Tema 7.3.

19




OcHOBHBIE CTAANHA
JBOJIIOIINH Y€JI0BEKAa

OpraHU3MOB.
PazButue xu3nu Ha 3emie mo 3paMm u nepuojam. Karapxeit.
Apxeiickas U npotepo3oiickas 3pbl. [laneo3olickas spa u eé
NepUOAbl: KEMOpPUWCKHIA, OPJOBUKCKUH, CHUIYyPHUICKUH,
JICBOHCKHM, KAMEHHOYTOJIbHBIN, TEpMCKUA. Me3030lcKas 3pa
U €€ EPUO/Ibl: TPHACOBBIM, FOPCKU, MENOBOM. KaillHOo30lCcKas
3pa © €€ Tepuoibl:  IaJCOTrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

Cucrema OpraHM4eCKOr0 MHpa Kak OTPaKEHHUE HBOJIIOLUU.
OcHOBHBIE ~ CHCTEMaTHYECKHE  TPYyNIbl  OPraHU3MOB.
XapakTepucTuka KiuMara M TEO0JOTMYECKHX IPOLECCOB.
OcHOBHBIE ATanbl 3BOJIIOLMHU PACTUTEIBHOTO M >KMBOTHOTO
mupa. Apomopdo3sl y pacTeHuid U KUBOTHBIX. [losBrenue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

OBOJIIOLIMS YeNIOBEKa. AHTPOIOJIOTHS Kak Hayka. Pa3Butue
MPEJACTABICHUA O TMPOUCXOXKICHUU YeJIOBeKa. MeToasl
U3y4yeHusi aHTponoreHe3za. CXOACTBa U pa3auyus 4esoBeKa U
KUBOTHbIX. CHCTEMATHYECKOE  TOJOKEHUE  YEJIOBEKa.
JBmxyiue CHJIbI (daxTopsr) AHTPOIIOreHE3a.
HacnencTtBeHHass M3MEHYMBOCTH M €CTECTBEHHBIH OTOOp.
OOGmiecTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAHUI TpyHa,
MBIIJIEHUE, PEUb

OcHOBHBIE CTaguM M BETBHM  DSBOJIOIUHM  YEJIOBEKA:
aBCTPAJIONIUTEKH, Yenosek YMEIbIH, Yenosek
npaMoxosamui, YenoBek  HeaHAEpTAIbCKUK, Yenosek
pasyMHBI COBpeMEHHOro tumna. Haxoaku HcKoIaeMsIx
OCTaHKOB, BpeMsI CYIIIECTBOBAaHHUs, 00JaCTh pacpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUS.
UYenoeueckne  pacel.  OCHOBHble  OOJbIIME  pachl:
€BpOIECOHIHAs (eBpasuiickas), HErpO-aBCTPATIOU IHAS
(9KBaTOpHalIbHAsA), MOHTOJIOUIHAS (a3MaTCKO-aMepHUKaHCKas).
YepThl IPUCTIOCOOIEHHOCTH MTPEICTABUTENEH YETOBEUECKUX

Paznen 8. Opranusmbl U OKpyKalIIAs cpena

Tema 8.1.

Coaep:xaHue yueOHOro MaTepuaJia

OK 01
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IKOJIOrHsI KAaK HayKa. | 12 | OpraHu3Mbl H OKpYy:KaloIas cpeaa OK 02
Cpeab! KU3HH. DKoJorus Kak Hayka. 3ajauu u Pas/IeNbl KOOI HH. MeTto bl OK 04
JKOIOIHYCCKIE 9KOJIOTHYECKUX UCCIIEJIOBAHUH. DKOJIOTHYECKOe OK.07

MHPOBO33PEHUE COBPEMEHHOTO uenoBeka. Cpenbl oOuTaHus
(paxTopbI OpraHM3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHA, K 1.2
Tema 8.2. BHYTPM  OpPraHM3MEHHas.  DKOJOTHYECKHE  (PAKTOPHL 1K' 5.1
JKOJIOTNIeCKHe Knaccuukanus d5KOJIOrHYECKUX (DAKTOPOB: aOMOTHYECKHE, IIK 8.2
XapaKkTepPUuCTUKI OMOTHYECKUE U aHTPONOreHHbIE. JelCTBHE 3KOJIOTHYECKUX TIK 11.1
IOMY.ISIHH dakTopoB Ha opraHu3Mbl. AOuoTHYecKue (AKTOPHI: CBET,

TeMIIeparypa, BIIQKHOCTb. doronepuoansm.

[TpucniocoOneHus OpraHu3MOB K JEUCTBUIO aOMOTHUYECKUX

¢daxTopoB. buonormueckne putmel. buorndeckue (GaxTopbl.

Bunet  OuoTHuYeckMX — B3aMMOJICHCTBHI:  KOHKYpEHIHS,

XuIHIYecTBo. [lapasutusM, MyTyanus3M, KOMMEHCAIH3M

(KBapTUPaAHCTBO, HaxJICOHUYECTBO), aMEHCaJIu3M,

HeUTpanu3M. 3Ha4YeHHE OMOTUYECKHX B3aUMOACHCTBUU IS

CYIIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

DKOJIOTUYECKHE XapaKTePUCTUKH MOmyssanui. (OCHOBHBIC

[OKa3aTeNnu  MOIMYJIALHU: YHCICHHOCTh,  IUIOTHOCTb,

POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpanus. luHamuka

YHCIICHHOCTH TOIYJISIIIH U €€ PEeTyJISIIHs
Paszpnen 9. CoobuiecTBa M 3K0JIOTHYECKHE CHCTEMbI 4 OK 01
Tema 9.1. Conep:xxanue yueOHOro MaTepuaJa 2 OK 02
CoobuiecTBa 13 | CoobmiecTBa 1 IKOJIOTHYECKHE CHCTEMbI OK 04
OpraHH3MOB, gOO6H.IeCTBO OpraHu3MOB —  OHMOLEHO3. C”(lg)YKTypBI OK.07

WOIIEHO3a: BUJIOBasi, IPOCTPAHCTBEHHAs, ouueckast

IKOCHCTEMBI (muzeBas). BI/II[bI-ILOMI/IHaH”Pi“H. gBHSI/I B 6HOHCHOT32. 1K 1.2
Tema 9.2. Okonoruyeckue cucrembl (3kocucteMbl). Ilonatue 00 IK'5.1
Ilpupoaubie sKOcUcTeMe U OuoreoneHo3e. OYHKIIMOHAIbHBIE KOMIIOHEHTBI 11K 8.2
IKOCHCTEMBI DKOCHCTEMBI:  MPOAYIEHTHl, KOHCYMEHTHI,  PEXyLEHTHI. IK 11.1
Tema 9.3. KpyroBopor BemecTB M MOTOK SHEPrMH B DSKOCHCTEME.
Buocdepa — Tpoduyeckue (muieBble) YpOBHU 3KOcHCTeMBbI. [IuineBbie
FT0BAThHAST nenu u cetd. OCHOBHBIE TOKA3aTeNIN 3KOCHUCTEMBL: Onomacca,

IKOCHUCTEMA 3eMJIH

OpOAYKIMs.  ODKOJIOTMYECKHWE  NUPAMUJBL:  MPOAYKIUH,
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Tema 9.4.

Biusinue
AHTPOIOTeHHBIX
¢axkrTopoB Ha
ouochepy

Tema 9.5.

Bausinue couuajbHO-
IKOJIOTMYECKUX
(pakTopos Ha
310POBbE YeJIOBEKA

YHUCIIEHHOCTH, OHOMAaCCHI. CsaoiicTBa KOCHUCTEM:
YCTOMUYMBOCTb, CaMOperyisiius, pazsutue. CyKieccus

[IpuponHble HKOCHUCTEMBI. JKOCHUCTEMBI peK U  03€p.
DKocUCcTeMa XBOWMHOTO WM LIMPOKOJUCTBEHHOIO Jieca.

AHTpPOIIOT€HHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMBI.
Ypboskocuctembl.  buonormdeckoe W XO3SCTBEHHOE
3HaYCHHE arpo3KOCUCTEM u ypOOIKOCUCTEM.

buopasnooOpazue kak (akTOp YCTONYHMBOCTH IKOCHCTEM.
Coxpanenue OMOJIOTHYECKOTO pa3HOOOpas3us Ha 3emiie
VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u
CTpyKTypa Ouocdepsl. JKuBoe BemectBo W €ro (yHKIUH.
OcobenHoctu  Ouocdepbl Kak TIO0ATBHOW SKOCUCTEMBI.
Junamuueckoe paBHOBecHe M OOpaTHasi CBA3b B Ouocdepe.
KpyroBopotbl BemiecTB #  OHOr€OXMMHYECKHE  ITHKIIBI
a7eMeHTOB (yriepona, a3oTa). 30HAIBHOCTH OHOC(hEpHI.
OcHOBHBIE OMOMBI CYIIN

YenoeuectBO B Ouocdepe 3emnn. AHTPONOTCHHbBIE
u3MeHeHus B Owocdepe. [moOambHBIE HIKOJOTHUECKUE
npobsieMbl. CocCylllecTBOBaHUE MPUPOAbl U UEIOBEYECTBA.
Coxpanenue OnopazHOOOpa3usi Kak OCHOBA YCTOWYMBOCTH
ouochepsl. OcHoBa palroHaIBLHOTO yYIpaBJICHUS
HOPUPOJHBIMHU pECypcaMu M MX UCIOJIb30BaHUE. JlOCTHKEHUS
OMOJIOTUH U OXpaHa MPUPOIbI

3110poBbe U €ro cocrasistonye. MakTopbl, MOJOKUTETBLHO U
OTPHIIATENIEHO BIMSIONINE HA OpraHu3M 4deioBeka. [Ipobiema
TEXHOTEHHBIX  BO3ACHUCTBUI  Ha  370pOBbE  YellOBEeKa
(37IeKTpOMarHUTHBIE TIOJIsA, OBITOBast XWUMMUsSI, H30BITOYHBIE
HIyMBI, pajidanys U T.11.). AJanTtaius opraHu3ma 4yeiloBeka K
dakropaMm okpyxatomei cpenbl. [IpuHIUIBl hopMUpoBaHUS
310poBbecOeperatomiero nopeneHus. Puznyeckas akTUBHOCTh
U 370pOBbe. bBHOXMMHWYECKHE acCTeKThl PaIMOHAIBHOTO
MUTaHU

IIpakTHYeckue 3aHATHA

14

IIpakTnyeckas padora S Biausinue a0MOTHYECKHUX

22




(akTopoB Ha YesI0BEKA

«BnusHne abuotmueckux (GakTOpoB Ha YeloBeKa» (B
KaueCTBe TPUITEPOB, CHIKAONIMX paboTOCIIOCOOHOCTS,
UCTIOJIb30BaTh YCIOBHS OCYIIECTBICHHS MPOPECCHOHATHLHON
JeATENIFHOCTH: IIyM, TeMIlepaTypa, (gu3uyeckas Harpyska H

T.1.)

Paznen 10. Cesexkuusi OpraHu3MoOB, OCHOBbI OMOTEXHOJIOTMH

Tema 10.1. | Conepxanue y4e0HOro MaTepuaJja

OK 01
OK 02
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Cesleknusi Kak HayKa
U 1poirecc

Tema 10.2.

OcHOBBI
OMOTEXHOJIOTUH

Tema 10.3.
buorexHooruu B
sKM3HM U nipodeccuu

15

Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH
Cenekiusi Kak Hayka U MPOLECC. 3apOXKJIEHUE CEJICKIUU U
nomectukanusi. Yuenne H. WM. BaBunoBa o 1meHTpax
MHOT000pa3usi M MPOUCXOXKJCHUSA KYJIbTYPHBIX PpAaCTEHUH.
LleHTpbl TPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. Copr,
nopona, mrTamMM. CoOBpeMEHHBIE  METOJAbl  CEJICKIUHU.
MaccoBblii W HWHIWBHAYAJIbHBIM OTOOpHl B  CEIICKIIUH
pacTeHui u JKUBOTHBIX. Onenka JKCTephbepa.
brnuskopo/icTBEHHOE CKpelMBaHue — WHOpuUAMHT. Yucras
auHus. CKpelluBaHUWE YUCTBIX JIMHUH. [etepo3uc, wuam
rubpuanas  cwia.  HepoacTBeHHoe — CKpeluBaHuE — —
ayropuauar. OtnanénHas tuOpugu3anuss W e€ YCIexu.
HckycCTBEeHHBIH MyTareHe3 W TMOJy4eHHE IMOJIUILIONUIOB.
JocTkeHus:  CENeKIMH  pacTeHWUH,  JKUBOTHBIX U
MUKPOOPTraHU3MOB

buorexnomoruss kKak oTpacib MPOU3BOACTBA. [ eHHas
WHXKEeHepus. OTanbl co3gaHus pekomOuHantHo JIHK wu
TPAaHCTCHHBIX  OpraHu3moB.  KieTounas  HHXXEHEpHS.
Kiterounsle KynpTypbl. MUKpPOKIOHAJIBHOE pPa3MHOXKEHUE
pacTeHuM. KnonupoBanue BBICOKOIIPOIYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX ~ OPTraHU3MOB. JKOJIOTUYECKHE U
ATUYECKHUE pOOJIeMBI. I'MO — TE€HETUYECKHU
MOAU(PHUIIIPOBAHHBIE OPTAHU3MBbI

OcHOBHBIE HamNpaBlIEHUSI COBPEMEHHOH OMOTEXHOJIOTHU B
MpOoPECCHOHAIBHOW ~ JCSITENIBHOCTA  4YelloBeKa.  MeTomabl
OMOTEXHOIOTHH. OOBeKThI OMOTEXHOJIOTHH. OTuka
OMOTEXHOJOTHYECKUX M TEHETUYECKUX DKCIIEPUMEHTOB.
[TpaBuna nmoucka u aHanusa OMOIKOIOTUYECKONW MHPOPMAITHH
W3 PAa3IMYHBIX HMCTOYHUKOB (Hay4yHas M Yy4eOHO-Hay4dHas
auTepaTypa, CpeAcTBa  MaccoBOM  MHQpOpMAIUH, CETh
WuTtepHeT u npyrue)

OK 04
OK.07
IIK 1.2
IIK 5.1
IIK 8.2
K 11.1

Pasznea 11.Pemenue KelcoB B 00,1aCTH OMOTEXHOJIOTHH

N

11.1.1.BuorexHoJiornu \ Conep:xaHue yueOHOro MaTepuaJia

OK 01
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B MPOMBIIIJIEHHOCTH | 16 | OCHOBBI 0MOTeXHOIOr UM OK 02
Tema 11.1.2. Pa3BuTne npoMeIluIeHHONH OMOTEXHOJIOTUH U €€ PUMEHEHNE OK 04
ConuaabHo- B OJKM3HM 4YeJIOBEKa, IOMCK M aHanu3 HuH}oOpMauuu u3 OK.07
pa3MYHBIX HMCTOYHHKOB (HayyHas © y4deOHO-Hay4yHas
ITHYECKUE ACHEKTDI auTepaTypa, CpeACTBa  MAacCcoBOM  MH(OpMAIMH, CETh K 1.2
OMOTEXHOJIOT Uil VHTepHeT U Apyrue) IIK 5.1
Tema DTHYECKHE  aCHEKThl  Pa3BUTHA ~ OWOTEXHOIOTHH W IIK 8.2
11.1.3.BUOTEXHOJIOTUH IIPUMEHEHUE ux B JKUZHU YEJIOBEKA, IOUCK TIK 11.1
H TeXHHYeCKHe U aHaJu3 UHQOpPMALMK U3 PA3IUYHBIX HUCTOYHUKOB (Hay4dHas
CHCTEMBI U y4yeOHO-HAy4YHas JUTepaTypa, CpPEACTBa  MAacCOBOM
uH(popMmaluu, cetb UHTEepHeT U Apyrue)
Pa3BuTHe OWOTEXHOJIOTHH C TPUMCHCHHEM TEXHHYECKHUX
cucteM (OnomHXeHepus, OnomHpopmarrka, OMOHUKA) M UX
NPUMCHCHHE B JKH3HH 4YCJIOBEKa, TIOMCK W  aHalu3
uH(pOpMaIlMU U3 Pa3IMYHbIX HCTOYHUKOB (Hay4dHast U y4eOHO-
Hay4Has JIMTepaTypa, CPeACTBA MAcCOBOI MH(pOpPMAIINH, CETh
WuTepHer u npyrue)
17 | UroroBoe 3ausiTHE 2
Bcero 34
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3 YCJI0BUus PEAJIM3ALINN IHPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOT'O YYEBHOTI'O IIPE/IMETA

3.1 Peanu3anmusi mnporpamMMmbl Y4eOHOro mpeaMera TpeOyeT HAJWYHS
y4eOHOro kabuHera «buosiorus».

Peanmzamus mporpamMmbl ydeOHOTO MpeaMeTa TpeOyeT Hajauuus ydeOHOTro
KaOuHeTa OMOJIOTHH.

O6opynoBanne yueOHOTO KaOUHETA:

- TOCAJJOYHBIE MECTA 110 KOJIUYECTBY 00yUJaAIOIIHXCS;

- APM npenonaBarens;

- MEKPOCKOTIBI 1 MHKPOIIPEITapaThl;

- KOMIUICKT YYeOHO-HAIJBIIHBIX TOCOOMA 1o OuoJiorTnH (HATypajbHBIC
OOBEKTHI, MOJACIH, MPUOOPHI M HAOOPHI IJI IMOCTAHOBKH JIEMOHCTPAIIMOHHOTO H
YUEHUYIECKOTO IKCIIEPUMCHTA).

3abl: 6H6JII/IOT€Ka, YHUTAJIBLHBIN 341 C BBIXOJOM B CCThb HHTepHeT.

3.2 UudopmanuonHoe obecnevyeHue peasnu3anum NporpamMmmel

Ilepeyensr y4yeOHbIX wu3aaHuil, HHTepHeT-pecypcoB, AONOJHHTEIbLHOMN
JIUTEPATypPbl

OcCHOBHBIE HCTOYHUKH:

1.  buonorus : 10 kmacc : 6a30BbIit ypoBeHb : yueOnuk / B. B. Tlaceunuk, A.
A. Kamenckuit, A. M. Py6moB [u ap.] ; mon penakiueit B. B. [Taceunuka. — 5-¢
u3a., crep. — Mockaa : [Ipocsemenue, 2023. — 223 ¢. — ISBN 978-5-09-103624-4
// Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/334994. —  Pexum  gocTyma: OIS aBTOPHS.
M0JIb30BaTesie. — TEKCT : JIIEKTPOHHBIN

2.  buonorus : 11 xnacc : 6a30BbIi ypoBeHb : yueOHHK / B. B. [laceunuk, A.
A. Kamenckuii, A. M. Py6uoB [u nap.] ; nox penakuueit B. B. Ilaceunuka. — 5-¢
u3., crep. — Mocksa : [Ipocsemenune, 2023. — 272 ¢. — ISBN 978-5-09-103625-1
/l Jlanb : AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334997. —  Pexxum  goctyma: is  aBTOpUS3.
10Jb30BaTesiel. — TEKCT : AIEKTPOHHBIN.

3. Tlonomapéra, 1. H. buonorus : 11 knacc : 6a30Bblii ypOBEHb : YUEOHUK /
N. H. Ilonomapéra, O. A. Kopuunosa, T. E. Jlomununa ; non penakiuein M. H.

ITonomapépoii. — 10-e m3x., ctep. — Mocksa : IIpocsemenue, 2022. — 256 ¢. —
ISBN 978-5-09-088228-6 // Jlanpb : snexTpoHHO-OMOMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/334445. —  Pexum  jgoctyma: JUis  aBTOPHS3.

MOJIb30BaTeNel. — TEKCT : AIEKTPOHHBIM.

4.  buonorus : 11 kmacc : 6a30Bblif ypoBeHs : yueonuk / J[. K. benses, I1. M.
bopoaun, I'. M. Hemmmun [u ap.]. — 9-e uza., crep. — Mocksa : IIpocsenienue,
2022. — 223 ¢. — ISBN 978-5-09-088206-4 // Jlanb : 371eKTpOHHO-OMOIMOTEUHAS
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cucrema. — URL: https://e.lanbook.com/book/334586. — Pexxum nocrtyma: s
ABTOPU3. MTOJIb30BaTENIEN. — TEKCT : AJIEKTPOHHBIM.

5.  buomorus : 11 knacc : yrry0a€uaHbii ypoBeHs : yueOHuk / B. B. [laceunuk,
A. A. Kamenckuii, A. M. PybnioB [u ap.] ; nox penakuueit B. B. Ilaceunuka. — 4-¢
u3., crep. — Mockga : [Ipocsemenue, 2022. — 320 ¢. — ISBN 978-5-09-087486-1
/l Jlanp : AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/335003. —  Pexum  gocTyma: O aBTOPHS.
II0JIb30BaTENEeN. — TEKCT : DJIIEKTPOHHBIMN.

JlonoJIHUTEIbHbIE HCTOYHUKU:

1 Kamenckuii, A. A. buosnorus : 11 xmacc : 6a30BbIi ypOBEHb : yUeOHUK / A.
A. Kamenckuit, E. K. Kacniepckas, B. 1. CuBornaszoB. — 4-e uzj., crep. — Mocksa :
[Tpoceemenue, 2022. — 208 c¢. — ISBN 978-5-09-088202-6 // Jlanp : 35mekTpoHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/335009. — Pexum
J0CTyIA: JUIsl aBTOPU3. MOJIb30BaTeeil. — TEKCT : 2JIeKTPOHHBIM.

2 buomnorus : 11 kiacc : yrryOn€éHHbINA ypoBeHb : yueonuk / [1. M. bopoaun, I
M. Hemvmun, O. B. Cabnuna [u ap.] ; mon penakmuerd B. K. Illymuoro u I'. M.
Hpimmuna. — 4-e uza., crep. — Mocksa : [Ipocsemienue, 2022. — 383 ¢. — ISBN

978-5-09-088207-1 // Jlanp : nsnekTpoHHO-OMONMMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/335015. —  Pexxum  goctyma: Ui aBTOpHS3.
ITOJIb30BaTENEeN. — TEKCT : DJIIEKTPOHHBIMN.

3 buonorua. OOmas Ouonorust : 11 kiacc : yrinyOn€HHBIN ypOBEHb :

yueoHuk / B. b. 3axapos, C. I'. MamonToB, H. 1. Conun, E. I'. 3axapoBa ; noj
penakiueit B. b. 3axapoBa. — 7-e u3z., crep. — Mocksa : [IpocBemenue, 2022. —
266 ¢. — ISBN 978-5-09-088096-1 // JlaHb : 37€KTPOHHO-OMOINOTEYHAS] CUCTEMA.
— URL: https://e.lanbook.com/book/335081. — Pexxum npocTyma: ajisi aBTOPH3.
M0JIb30BaTENEH. - TEKCT : AIEKTPOHHBIM.
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4 KOHTPOJIb n OILEHKA PE3YJBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbBHOT'O YYEBHOI'O ITPEIMETA

KOHTpOJII) N OOCHKAa  pPACKpPBIBAKOTCA 4YCPC3 YCBOCHHBLIC 3HAHUA U

NpUOOpETeHHbIE CTYICHTaMH YMEHUs, HalpaBJICeHHbICE HA (OPMUpPOBAHUE OOLIUX U
npodeccroHaIbHbIX KOMIIETCHIIUH.

Koasl popmupyembix Tun oueHOYHBIX MePONIPUATHI
KOMIIeTEeH Uil
OK 01 — YCTHBIM OIIPOC;
OK 02 - (hpoHTANBHBIN OTPOC;
OK 04 - HaOJIIOICHUE 32 XOJOM BBIMOJHEHUS
OK 07 npakTuyeckux padbot Nel-5;
[IK 1.2 - OLICHKA PE3yJIbTAaTOB BBIIOJHEHUS
IIK 5.1 npakTu4eckux padot Nel-5;
IIK 8.2 -OLICHKA PENICHUS KAaU€CTBEHHBIX,
IK 11.1 pacu€THbIX, MPodheCCHOHAIBHO-
OpPHEHTUPOBAHHBIX 33]1aY;
- TECTUPOBAHUE;
— MMMCbMEHHBIN OIPOC;
— OIIEHKA BBICTYIUICHHS C JOKIaJA0M
(cooOrieHrEeM);
- T PepeHInPOBAHHBIN 3a4ET.
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