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1. O0mas xapakTepucTHKa padoyeil mporpaMmbl 0011e00pa3oBaTeIbHON AU CHHUIIIMHBI
«buosorus»

1.1. MecTO IMCUMILIUHBI B CTPYKTYpe OCHOBHOII npogeccuoHAIbHONH 00pa3oBaTe/ibLHOI
NMPOrpamMMbl

OoOmeoOpa3oBaTenpHas  aucnuIuimHa  «buonorusy»  sBisSeTcss  00S3aTENLHOM  YacThIO
o0meoOpa3oBarenbHOro 1ukia odpasosarensHoil nporpammel CIIO B cootBerctBHM ¢ PI'OC CIIO
no crenuanbHocTH 09.02.12 TexHmueckas HKCIUTyaTallsi W COMPOBOXACHUE HH(POPMAITMOHHBIX
cUCcTeM

1.2.1. leau 1 ni1aHUpyeMble pe3yJIbTaThbl 0CBOCHHUS IMCHHUIIJIMHbI:

Heab: QopmupoBaHue Yy CTYJIEHTOB MPEJICTaBICHUS O CTPYKTYpHO-(QYHKIIMOHAIBHON
OpraHu3aIMH KUBBIX CUCTEM PAa3HOI'0 PAHTa KaK OCHOBBI IPUHATHUS PEIICHUH B OTHOIIEHUH OOBEKTOB
JKUBOM NMPUPOABI U B MPOU3BOACTBEHHBIX CUTYALIUAX.

3agaun:

1) chopmupoBaTh MOHUMAHHWE CTPOEHHUS, MHOTOOOpa3usi M OCOOCHHOCTEH J>KMBBIX CHCTEM
Pa3sHOro ypOBHS OpraHU3alUuM, 3aKOHOMEPHOCTEH MpOTeKaHUs: OMOJIOTMUECKUX MPOLIECCOB U SIBJICHUMN
B OKpY’)Karollled cpene, LEeIOCTHOW HayyHOW KapTHUHBI MHpa, B3aUMOCBS3M M B3aUMO3aBUCHUMOCTHU
€CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHS ONPENENATh KUBbIE€ OOBEKTHl B IMPUPOJE; MPOBOJUTH HAONIOIEHUS 3a
HKOCHUCTEMaMU Il BBISBICHUS €CTECTBEHHBIX W AHTPOINOTEHHBIX HM3MEHEHUH, MHTepIpeTUPOBaTh
pe3yabTaThl HAOIIOICHUH,

3) cdopmupoBaTh HaBBIKM IPOBEICHUS MPOCTEHIIMX OMOJIOTMYECKUX SKCIEPUMEHTAIBHBIX
UCCIJIEIOBaHUM ¢ COOII0ACHUEM ITpaBMJl 0€30MacHOro o0palleHusi ¢ 00beKTaMH U 000pyA0BaHUEM;

4) pa3BUTh YMEHMs HCIIOJIb30BaTh MH(POPMALMIO OMOJIOTMYECKOTO XapakTepa M3 Pa3In4HbIX
HUCTOYHUKOB;

5) copmupoBaTh YMEHHsI IPOTHO3UPOBATH MOCIEACTBUS CBOEH EATEIIEHOCTH IO OTHOILICHUIO K
OKpY’KaloIIeH cpesie, COOCTBEHHOMY 370POBbIO; OOOCHOBBIBATH M COOIIOAATH MEPHI MPOQPHIAKTUKH
3a00J1eBaHUH.

6) chopmMupoBaTh MOHUMAHNE 3HAYMMOCTH JTOCTHXKEHUI OMOJIOTUYECKONW HAYKH M TEXHOJIOTUH B
IIPAKTUYECKON JESATEIbHOCTH YEJIOBEKA, Pa3BUTUHM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHA.



1.2.2. IInanupyemMblie pe3y/ibTAaThl OCBOCHHsI 001Ie00pa3oBaTe/ibHOM TUCHUILINHBI B c00TBeTcTBHU ¢ PI'OC CIIO m Ha ocHoBe PI'OC

COO
Koz u IL1anupyemble pe3y/ibTaThl 0CBOEHHS AHCHHILIHHbBI
HANMEHOBaHHE
(opmupyembIx O6mue JMCUMILIMHAPHbIE
KOMIIeTeH i

OK 01. Beibupatp
CITOCOOBI pelieHus
3aj1a4
npodeccuoHaIbHON
JeSITeIbHOCTH
NPUMEHHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTb K TPYHY, OCO3HAHHE IIEHHOCTH MacTepCTBa,
Tpyaoiooue;

- TOTOBHOCTh K aKTHBHOW JIEATEIIbHOCTH TEXHOJIOTHYECKOU U
COLIMAJILHOW HAMpaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMHUPOBATh,

IUIAHUPOBATh M CAMOCTOATEIBHO  BBIMOJHATH  TaKylO
JIeSATEIbHOCTD;
- UHTepeC K pas3nuuHbiM chepam mnpodeccruoHaIbHON

eI TEILHOCTH,
OBnajeHrne yHUBEPCAIbHBIMH YYCOHBIMU ITO3HABATEIHHBIMH
JEUCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe JIeiliCTBHUS:

- CaMOCTOSITENbHO (HOPMYJIMPOBATh M AKTyaAIH3HUPOBATH
mpo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK WA OCHOBAHUS IS
CpaBHEHHS, KiIacCuPpuKauu U 0000IICHUS;

- OINpeAeNsaTh LENH ACSITeIbHOCTH, 3a/laBaTh IMapaMeTpbl U
KPUTEPHUU UX TOCTHKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
paccMaTpUBaEeMBbIX SIBJICHUSX;

MMPOTHUBOPCUUA B

- BHOCHUTb KOPPEKTHUBBI B JICSITEIBHOCTb, OLICHUBATH
COOTBETCTBUE  pE3YyJIbTATOB  I1IENsAM, OIICHUBATh PHUCKHU
MOCJICICTBUI I€ATEILHOCTH;

- pa3BUBaThb KpPEATHUBHOE MBIIUICHUE TMPU  PELICHUHN

JKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HcCCIeI0BATEIbCKHE TeHCTBHS:

- BJIAJETh HABBIKAMU  y4eOHO-UCCIICJIOBATEIBCKON U
IIPOSKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3peLICHUS POOJIeM;

- BBISIBIISITD MPUYMHHO-CJICACTBCHHBIC CBSI3H u

c(OPMUPOBAHHOCTh 3HAHMNA O MECTe W POJIM OHOJOTHH B
CUCTEME HAy4YyHOro 3HaHMs; (PYHKIHMOHAJIBHON TpaMOTHOCTHU
YeJIOBEKa IS PEeIICHUS )KU3HEHHBIX MTPOOJIeM;

cOpPMUPOBAHHOCTh ~ YMEHHUSI  PacKpblBaTh  COJAEp)KaHUE
OCHOBOIIOJIATral0IINX OMOJOTUYECKUX TEPMUHOB M TOHSATHMN:
KU3Hb, KJIETKA, TKaHb, OpPraH, OpPraHW3M, BHJ, MOITYJISIIMS,

IKocUcTeMa, OuoreHo3, Owuocdepa; wmerabonmsm (0OMeEH
BEIIECTB W TPEBpalllcHHEe  DJHEPIHH), romMeocTas
(camoperynanus), OMOCUHTE3 Oenka, CTPYKTypHas

OpraHM3aIlysl KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIIPOU3BE/IEHNE (PENpOIyKIUs), HACIEACTBEHHOCTD,

U3MEHYMBOCTh, JHEPro3aBUCHUMOCTb, pOCT U Ppa3BUTHE,
YpOBHEBAasi OpraHU3aIINS;
cOpPMUPOBAHHOCTh ~ YMEHHUSI  PacKpblBaTh  COJAEp)KaHUE

OCHOBOTIOJIATAIONIUX OWOJOTHYECKHX TEOPUM U THIOTE3:
KJIETOYHOH, XPOMOCOMHOM, MYTAI[MOHHOHM, SBOJIIOIIMOHHOM,
MIPOUCXOXKACHUS )KM3HU U YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh OCHOBOIIOJIATAFOIIINE
Ouosiornueckue 3akoHbl U 3akoHomepHocTH (I'. Menpens, T.
Moprana, H.M. BaBunosa, O. I'ekkens, ®. Mromiepa, K.
bapa), rpanuiibl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
NpUOOPETEHUE OIbITa NPUMEHEHUS OCHOBHBIX METOJ/OB
HAy4YHOTO  TIO3HAHWS,  HCIONB3YeMBIX B  OHOJOTHH:
HAOJIFOZICHUSI M OINHMCAHMS JKUBBIX CHCTEM, TIPOIECCOB H

HBHGHHﬁ; opranu3anvi W IMPOBCACHUA OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKCHH A THUIIOTEC3, BBISIBJICHHUA
3aBUCMMOCTH MCKOY HCCIICAyCMbIMU BCJIMYMNHaAMU,

OOBSICHEHHS TOJNYYEHHBIX PE3yJNbTaTOB M (POPMYITUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHWEM HAYYHBIX MOHSATHUN, TEOPHH M




AKTYAJIM3UPOBATh 3adady, BbIABUI'ATb THIIOTE3Yy €C PCILICHHA,
HaXOAWTh  apryMEHThl s JOKa3aTelbCTBa  CBOMX
YTBEPKICHUM, 3a1aBaTh IapAMETPBI U KPUTEPUU PELICHUS;

- QHAJIM3HPOBATh IMIOJIyYEHHbIE B XOJAE pELIEHUS 3aJayu
pe3yJibTaThbl, KPUTUYCCKU OLNCHUBATH HUX JOCTOBCPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- YMETh NEPCHOCUTDH 3HaHUA B IMMO3HAaBATCJIbHYIO n
MPAKTHUYECKYIO0 00JIaCTH KUZHEAEATEIIbHOCTH;

- YMETb HHTETPUPOBATH 3HAHUSA M3 pPa3sHBIX IPEIMETHBIX
obnacreii;

- BbIJBUI'aTb HOBBIC HIACH,
MOJIXO/IbI U PELICHHUS;

- CHOCOOHOCTh WX WUCIOJB30BAHUS B TIO3HABATEIHLHOU U
COLMAIIbHOW MPAKTUKE

npeajaratb  OpHUIrMHAJIbBHBIC

3aKOHOB;
COPMHPOBAHHOCTh ~ YMEHHUSI  BBIIENATH  CYIIECTBEHHBIC
MpU3HAKA BHUPYCOB, KJIETOK TPOKAPHOT H  IYKAPHOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, BHIOB,
OMOTeOlIeHO30B U JKOCHUCTEM; OCOOEHHOCTH IPOLIECCOB
oOMEHa BEIIECTB W TMPEBpAIleHUs] JHEPTUU B KIETKE,
(doTocuHTE3a, TUTACTUYECKOTO M JHEPreTUYeCKOro oOMeHa,
XEMOCHHTE3a, MUT03a, Mei03a, OIUIOAOTBOPCHHUS, PA3BUTHUS U
pPa3MHOXKEHHUsS, WHIUBUIAYaTbHOTO pa3BUTHS  OpraHm3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
orbopa, BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB
K cpeae oOWTaHWs, BIHMSHUS KOMIIOHGHTOB OKOCHCTEM,

AHTPOIIOTCHHBIX U3MEHCHUN B 3KOCUCTEMAX cBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M MPEBPAICHUE YHEPTHH B
ounocdepe;

c(hOpMHUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUYECKHE 3aJ]1auH,
COCTAaBJIAATb I'CHOTHUIHMYCCKUC CXCMblI CKPCUIMBAHUSA  IJIA
pasHBIX THIIOB HACIEIOBaHHUS TPU3HAKOB Y OpPTaHH3MOB,
COCTaBJIAATb CXCMbl TNEPCHOCA BCHICCTB W DOHCPIrunl B
9KOocHcTeMax (e MUTaHMs, TUIIEBbIC CETH)

OK 02.
Ucnonb3oBath
COBPEMCHHBIC
CpelicTBa IIOUCKa,
aHaIM3a U
MHTEpIIpeTalnuu
UHPOPMALIUU U
nH(bOpPMaIMOHHbIE
TEXHOJIOTHH IS
BBITMIOJTHEHUSI 3a/1a4
pohecCHOHATBLHOM
JESITEIIbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'O O3HAHMS:

- c(hopMUPOBAaHHOCTb MMPOBO33PEHMS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YpPOBHIO DPa3BUTHSA HAyKd W OOLIECTBEHHOU
IIPAKTHKH, OCHOBAHHOTO Ha auaore KyJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHpE;

- COBEpLICHCTBOBAHUE S3bIKOBOM M YMTATEIBCKOW KYJIBTYpPbI
KaK CpeICTBa B3aUMOJEHCTBUS MEXIY JIIOABMH U INO3HAHUS

MUDA;
- OCO3HaHWE LIEHHOCTU HAYYHOH NEeATEIbHOCTH, TOTOBHOCTh
OCYLIECTBIIATh IIPOEKTHYIO U UCCJIEIOBATEIBCKYIO

JeSTeIbHOCTh MHIUBUYaJIbHO U B TPYIIIIE;

OBnajiecHUe YHHUBEPCAIBHBIMU YYCOHBIMHU ITO3HABATEIHHBIMU
NEUCTBUSIMU:

B) padoTa ¢ uHopmanueii:

cOPMUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  OIICHUBATH
UHPOPMAIINI0 OUOJIOTHYECKOTO COJEPKAHUS, BKITFOUYAIONIYIO
TICEBJIOHAYYHbIC  3HAHHWS W3  PA3IMYHBIX  HCTOYHHUKOB
(cpenctBa MaccoBod HMH(OpPMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl);  UHTEPIPETHPOBATH  ATUYECKHE  ACIEKTHI
COBPEMCHHBIX HCCICIOBaHMKA B OWOJOTHH, MEIUIUHE,
OMOTEXHOJIOTHH;, PACCMATPUBAThH TJI00ATBHBIC YKOJIOTHUECKUE
npo0JIeMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOLICHUIO K
HUM COOCTBEHHYIO MMO3HIIUIO;

COPMHPOBAHHOCTh ~ YMEHWH  CO37aBaTh  COOCTBEHHBIC
MUCbMEHHBIE W YCTHBIE  COOOIIEHUS  HAa  OCHOBE
OMOJIOTMYECKO WH(POPMALMU W3 HECKOJIBKHX HCTOYHHKOB,
IPaMOTHO UCTIOIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH




- BJIAJICTh HABBIKAMH TOTYYCHHSI HHPOPMAIMH 13 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIISTH IIOWCK,
aHAJIN3, CHCTEMATU3alMI0 M HMHTEPIpEeTaruio WH(OpMALUU
Pa3INYHBIX BUAOB U (POPM NpeCTaBICHHUS;

- CO3/1aBaTh TEKCTHl B PA3NMYHBIX (opMarax C y4eTOM
Ha3HaueHUs MH(OpMAIMK W TEJIEBOW ayIWTOPHH, BHIOMpas
ONTUMAJBHYIO (POPMY TIPEIICTABICHUS U BU3YATH3AIIHH;

- OIIGHUBATh OCTOBEPHOCThH, JETUTHMHOCTh MH(OPMAIIUH, e
COOTBETCTBUE MPABOBLIM U MOPATHHO-ITHUECKUM HOPMaM;

- WCIIOJIh30BATh cpeactBa  WHGOPMAIIMOHHBIX "
KOMMYHHKAITIOHHBIX TEXHOJIOTUN B PEIICHHH KOTHUTHUBHBIX,
KOMMYHUKAaTHBHBIX M  OpPraHM3allMOHHBIX  3aJa4 ¢
coOIII0IeHHEM TpeboBaHuUt PTrOHOMUKH, TEXHHUKHU
0€30MacHOCTH, TUTHEHBI, PecypcocOepexeHus, MPaBOBBIX M
ATHYECKUX HOPM, HOpM WH(OPMAIIMOHHON OE30MMaCHOCTH;

- BJIQICTh HABBIKAMH PACIIO3HABAHMS M 3aIIUTHl HHPOPMAIINH,
nHGOPMAIMOHHON 06€30MaCHOCTH JJMYHOCTH

OK 04. 3ddexTuBHO

B3aUMO/ICVICTBOBATh
u pabortathb B
KOJUICKTHUBE "
KOMaHjie

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEETIEHUIO;

-OBJIaJICHUE HaBbIKAMH y4e0HO-UCCIIeI0BATENLCKOM,
MPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;

OBiaseHue  yHHBEPCAJIbHBIMH  KOMMYHUKATHBHBIMH
AeMCTBUSAAMM:

0) coBMeCTHAs 1eITeJIbHOCTD:
- MOHMMATh W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOU U
WHIUBUTyJIBHON PabOTHI;

- MIPUHUMATH e COBMECTHOU NEATEIIbHOCTH,
OpraHM30BBIBATE W KOOPIMHUPOBAaTb JECHUCTBHUA IO €€
JOCTH)KCHMIO: COCTaBJIATh IUIAH JEUCTBUM, paclpenciarh

pOJIM C yY4eTOM MHEHHWH YYaCTHHKOB OOCYXXIAaTh PE3yJIbTaThl
COBMECTHOH paboThI;

- KOODIMHHMPOBaTb W BBIIOJNHATH pPabdOTy B YCIOBHUIX
peanbHoro, BUPTYQJIBHOTO 5 KOMOWHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYHICCTBJIATH IIOSUMTHBHOC CTPATCIrHYCCKOC IMOBCACHHUC B

HpHOGpeTeHI/Ie OIlbiTa IIPUMCHCHUSA OCHOBHBIX MCTOIOB
HAay4HOT'O IIO3HaHus, HCIIOJIb3YyCMbIX B OHOJI0THH:
Ha6J'II-OI[eHI/IH h OInuCaHusl JKHBBIX CHCTCM, IIPOHCCCOB M

SABJICHUIA; OpraHu3allid M TPOBEACHHUS OHUOIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBHKEHUS TUIIOTE3, BBISIBIICHUS
3aBUCUMOCTH MEXIY  MCCIEIyEeMbIMHU BEJINYUHAMU,

OOBSICHEHHS TOJYYCHHBIX PE3yJNbTaTOB M (POPMYITUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHWEM HAYYHBIX IOHSATUNA, TEOPUM M
3aKOHOB




pa3NUYHBIX  CUTyalUsX,  HPOSBIATH
BOOOpakeHne, ObITh MHUIIUATUBHBIM
OBaaaenue YHHMBEPCAJIbHBIMH
JeHCTBUSIMU:

') IPUHATHE ce0s1 U APYTUX JIO/ei:

- TIPUHUMATh MOTHBBI W apTyMEHTHI APYTHUX JIOACH Ipu
aHaJIM3€e Pe3ybTaTOB JIEATEIbHOCTH;

- MPU3HABATh CBOE MIPABO M MPABO APYTHX JIOJIEH HA OIHUOKH;
- pa3BUBATh CIIOCOOHOCTh TTOHUMATh MHP C MO3HUIIUU APYTOTO
YyeJioBeKa

TBOPYECTBO U

peryJIsiITUBHBIMH

OK 07.
ConelicTBOBaTh
COXPaHEHUIO
OKpYXKarolei
cpenpl,
pecypcocOepekeHH
10, IPUMECHSATH
3HaHUSA 00
W3MCHEHUU KJIMMATa,
MIPUHLIUIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaLUsAX

B o00Js1acTH 3K0J10rH4€CKOro BOCIIUTAHUS:

- c(OPMUPOBAHHOCTH IKOJIOTUYECKOM KYJIbTYpbl, TOHUMaHUE
BIUSHUSL ~ COLMAJIbHO-3KOHOMHYECKMX  IIPOLECCOB  Ha
COCTOSTHUE TPUPOJHOW U COIMAJIBHOM Cpeibl, OCO3HaHUE
I00ATLHOTO XapaKTepa IKOJIOTUISCKUX MPOOIIeM;

- IUIAHUPOBAHUE U OCYIIECTBICHUE JECUCTBUN B OKPYKAIOIICH
Cpele Ha OCHOBE 3HAHMA LeJIed YCTOMYUBOIO PAa3BUTHSA
YeJI0BEYECTBa,
AKTUBHOE  HEMPHSITHE
OKpYKalolleu cpee;

- YMEHHE MPOTHO3MPOBATH HEOIATONMPHUATHBIE YKOJIOTHUECKUE
MOCNEACTBHS MPEIIPUHUMAEMBIX JEHCTBUI, MpeaoTBpallaTh
ux;

JNICUCTBUM, TNPUHOCIIIMX  BPEL

- paciiupeHuC OIIBITa JCATCIIBHOCTH 9KOJIOTHYECKOH
HAITPaBJICHHOCTU;
- OBJIaACHUEC HaBbIKaMH y‘IC6HO-HCCHCHOB&TCHBCKOﬁ,

MPOCKTHOM M COIMAILHOM JIESITeIbHOCTU

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSATH MOJyUYCHHBIC 3HAHUS
U OOBSICHEHUS OUMOJIOTMYECKUX MPOIECCOB U SIBICHUM, JUIS
MPUHSTHS IPAKTUUYECKUX PELIEHUI B MOBCEAHEBHON KM3HU C
Henplo  obecriedeHus OE30MacHOCTH CBOEro 370POBbsl U
3I0POBbSI  OKPYKAIOIIUX JIIOJIEH, COOJIOACHUSI 370pPOBOTO
oOpasa KU3HU, HOPM I'PAaMOTHOT'O MOBEJCHHS B OKpY KaroIen
IIPUPOIHOMN cpene; IIOHMMAaHUE HE00X0IUMOCTH
UCTIOJIb30BAaHUSl JOCTH)KEHUN COBPEMEHHOH Ouosioruu u
OMOTEXHOJIOTUH JJIS1 PAllHOHAIEHOTO IPUPOO0IOIB30BAHNUS




B nensx moarotoBku oOydarommxcs K Oyaymied nmpogeccCHOHATbHON NeATeNbHOCTH IpH
u3ydyeHuu yueOHoro npeameta «buonorusy 3akiaaapiBaeTcst ocHoBa i popmupoBanus [1K B pamkax
peanuzauuu OOIl CIIO mno cneuuansHOCTH. CHEUMATUCT MO TEXHUYECKOM OKCIUTyaTalud |
COTMPOBOXKACHUIO  MH(POPMAIIMOHHBIX  CHUCTEM  JIOJDKEH  o0majath  mpodecCHoHaIbHBIMHU
KOMIIETEHIIMSIMH, COOTBETCTBYIOIIIMMH BUJIaM JI€ATEIbHOCTH!
1.Texnuyeckass NOAJEP:KKA MPOLECCOB CO3AaHUA (MOAM(PHMKALNMHM) H  CONPOBOKIACHHUS
HH(OPMALMOHHBIX CHCTEM
[IK 1.1. OcyuiectBiaTh cOOp NaHHBIX ISl BBISBICHUS TPEeOOBAHMN K TUMOBOW HH(OPMAIOHHOM
CUCTEME B COOTBETCTBUHU C TEXHUYECKHUM 3a/1aHHUEM.

[IK 1.2. Pa3paGaTbiBaTh MNPOTOTHUIBI MH(GOPMALMOHHBIX CHCTEM B COOTBETCTBHM C TEXHHUYECKUM
3aJJaHUEM.

[1K 1.3. OcymiecTBasATh HaMKCcaHUe MPOrPaMMHOT0 KoJa HHPOPMAIIMOHHBIX CUCTEM B COOTBETCTBUU C
TEXHUUYECKUM 3aJaHUEM.

[1K 1.4. BpInmonHATh TECTUPOBaHHE HH(MOPMAIIMOHHBIX CHUCTEM (BEpU(PHUKAIUIO) B COOTBETCTBHH C
TEXHUUYECKUM 3aJJaHUEM.

[1K 1.5. UcnpaBasath AeeKThl U HECOOTBETCTBUS B KOJ€ MHPOPMAIIMOHHBIX CUCTEM U JOKYMEHTAIlUU
K HH(POPMALIMOHHBIM CUCTEMaM.

1K 1.6. Pa3zBepThiBaTh paboure MecTa HH(POPMALIMOHHBIX CUCTEM Yy 3aKa3yuKa.

[IK 1.7. OO6napyxuBaTh WHIMIACHTHl HH(OPMAIIMOHHON O€30IacHOCTH, CBs3aHHbIE C pPabOTOM
MH(GOPMAILMOHHBIX CUCTEM.

2. AAMMHHCTPHUpPOBaHHe 0a3 JaHHBIX

IIK 2.1. BeImOaHATE pe3epBHOE KOIMPOBAHUE U BOCCTAHOBIICHHE JJAHHBIX B IITaTHOM PEKHAME.

[1K 2.2. YnpaBnare AOCTYHNOM K 6a3aM JaHHBIX.

1K 2.3. OcyuiecTBiATh yCTaHOBKY M HACTPOHKY 0a3bl JaHHBIX HAa CTOPOHE KIIMEHTA U cepBepa.

[1K 2.4. BbINOAHATE MOHUTOPHHI COOBITH, BO3HMKAIOIIMX B Mpolecce (yHKIMOHUPOBAaHUS 06a3
JTAHHBIX.

I[IK 2.5, BpBaATh HMHOUAEHTH HMH(QOpMAanMOHHONW  Oe30macHOCTH TNpU  0OecleYeHUH
GbyHKIIMOHUPOBaHUS 0a3 JaHHbBIX.

1K 2.6. O6pabaTbiBaTh 1aHHBIE C UCTIOIB30BAHUEM S3bIKA 3aIIPOCOB.

2. CTPYKTYPA Y COJAEP) KAHUE OBIIEOBPA3OBATEJIBHOM TUCIUILIMHBI
2.1. O0beM ITMCHUIINHBI U BBl Y4eOHOMH padoThl

Buj yueOHoit padoThI O0bem B yacax
O0bem o0pa3oBaTe1bHON NPOrpaMMbl JUCHHUIINHBI 61
B T.Y.
OcHOBHOe co/iep:KaHue 59
BT. U.:
TEOpeTUIeCKoe 00yueHue 23

B T.4. IPO(HeCCHOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2
MIPAKTUYECKUE 3aHSITUS 36

B T.4. MPO(eCCHOHATBLHO-OPUEHTUPOBAHHOE COICPIKAHNE 8
IIpomexyTouHas aTrecTanus (3a4er) 2




2.2. TemaTn4yecKuii IJIaH U coJiepKaHHUe TUCHUILINHBI

HaunmenoBanue | Conep:kanue y4eOHOro Marepuaja (0CHOBHOe M IPO(eCcCHOHAILHO-OPHEHTHPOBaHHOe), 1a0opaTtopHbie 1 | O0bem |[Popmupyembie
pa3/iesioB U TeM NPaKTHYeCKUe 3aHATHUS, IPUKJIATHON MOAYJ/Ib (IPH HAJIMYMH) YacoB | KOMIEeTeHIUH
1 2 3 4

Pa3zpnen 1. KineTka — cTpyKTYpPHO-(D)YHKIIMOHAJILHAS €IMHULA "KUBOT'0 14
Tema 1.1. OCHOBHOe co/iep;KaHue 1 OK 2
buoJiorust kak TeopeTnueckoe o0yueHue: 1
Hayka. Odmast | Coppemennbie 0Tpaciu GHONOrHIECKNX 3HAHMH. CBS3b GHOTOTHE C APYTMMH HayKaMi: GHOXHMIS, GHO(H3HKa,
XapaKTEePUCTHK |Gyonuka, reHoreorpadus u ap. Poss u MecTo 6nostoruu B GOpMHUPOBAHUH COBPEMEHHOMN HaydHOU KapTUHBI MHUPA.
4 KHIHH VYpoBHH OpraHu3aluy KuBoi Matepun. OOmIast XxapakTepUCTHKA KU3HHU, CBOMCTBA KUBBIX CHCTEM. XUMHUECKUI

COCTaB KJIETOK
Tema 1.2. OcHOBHOe co/iep;KaHue 5 OK-1
CTpyKTYypHO- TeopeTnueckoe o0yueHue: 1 OK-2
¢ynkumonanbn | Knerounas teopus (T. IlIsann, M. Illneiinen, P. BupxoB). OCHOBHBIE ITOJIOKEHUS COBPEMEHHOMN KJIETOYHOM OK -4
asi OpraHusanus | reopuu. TUIIBI KIIETOUHOM OpraHu3aluu: IPOKAPUOTUYECKUIN U SyKapHOTHUYEeCKU. OHOKIIETOUHBIE U
KJIETOK MHOTOKJIETOUYHbIE OpraHu3Mbl. CTpoeHHe NPOoKapUuOTHUECKOH KieTki. CTpoeHHEe S3yKapUOTHUECKON KIETKH.

Hexknerounsie hopmebl sxu3HH (BUPYCHI, OakTeprodari)

IIpakTHyeckne 3aHITHS: 4

Bupychsbie u 6akTepuanbabie 3a00meBanus. OOIIMe MPUHIUIIBI UCTIOIB30BAHUS JIEKAPCTBEHHBIX BEUIECTB.

Oco0OeHHOCTH TPUMEHEHUS aHTUOMOTHKOB. [IpeacTaBnenue yCTHRIX COOOIIEHHH ¢ Mpe3eHTAIHEeH,

IIOJIFOTOBJICHHBIX 10 NEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX MIpenoaBaTesieM
Tema 1.3. OcHoOBHOe coJep:kaHue 4 OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: 2 OK-2
¢ynkuuonaabH | XpomocomHas teopusi T. Moprana. CTpoeHne XxpoMocoM. XpOMOCOMHBIN HAOOpP KIETOK, TOMOJIOTHYHBIC H
ble (pakTOopbI HErOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOUIHBIN U TUTHTONAHBINA Habop. HyxknewmHoswie kucnotsl: JJHK, PHK
HACJIEACTBEHHOC | HaXxOXJ/IEHUE B KIIETKE, UX CTpOeHUE U (PyHKIIMH. MaTpHyHbIe MPOLIECCH B KJIETKE: PEIUIMKalLusi, OMOCHHTE3
TH Oenka, perapanys. [ eHeTHYeCKUi KO M €T0 CBOMCTBA

IIpakTHYecKHe 3aHATHS: 2

Pemenue 3aa4 Ha onpezienieHue MOCIeI0BAaTEIbHOCTH HYKIEOTHAOB, aMUHOKHCIIOT B HOPME U B ClIydae

WU3MEHEHUS NI0CIIeI0BAaTENbHOCTH HyKiIeoTua0B JJHK
Tema 1.4. OcCHOBHOe co/Iep:KaHue 2 OK -2
O0Omen Bemects | TeopeTruueckoe o0yueHue: 2

U MpeBpalienne

ITonsTre MeTabOoIU3M. ACCI/IMI/IJ'IHLII/I}I U JUCCUMMAIIALIMA — ABC CTOPOHEI MeTaboau3ma. Tumel oOMeHa BCIICCTB.




JHEepIruu B aBTOTPOGHBIN U reTepoTPOQHBIH, a3poOHBIN U aHa’poOHBIN. [InacTnyeckuii oOMeH. POTOCHHTE3. XEMOCUHTE3
KJIETKe
Tema 1.5. OCHOBHOe coJiep:KaHue 2 OK-2
Ku3HeHHbIH IIpakTHyeckne 3aHITHS: 2 OK -4
IHUKJI KJIeTKH. Kiterounslii UKL, €ro nepuoasl. MUTO3, €ro CTaluy U MPOUCXOAAIIME MPOLECCHl. bruomornueckoe 3Ha4eHNE
Muro3. Meiio3 muTo3a. Meiios u ero craguu. IloBenenne xpomocom B Meiio3e. Kpoccnnrosep. buonornueckuii cMbIci Melo3a
Pa3zpnen 2. CtpoeHue U pyHKUHMH OPraHu3Ma 15
Tema 2.1. OcHOBHOe co/iep:KaHue 1 OK-2
Crtpoenue Teopernueckoe o0yueHue: 1 OK -4
OpraHusma MHOroKneTo4HbIE OpraHu3Mbl. B3auMOCBA3b OpPraHoB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OPTaHU3ME.

['oMeocTa3 opranusmMa U ero nojAepKaHue B IPOLECCE )KU3HEAEATEIbHOCTH

HTorosoe 3ausiTue 3a 1 cemectp 2
Tema 2.2. OCHOBHOe coJiep:KaHue 1 OK-2
DopMbI TeopeTnueckoe o0yueHue: 1
Pa3MHOKeHUA ®opMbl pa3MHOKEHUSI OpraHu3MoB. becronoe 1 nonoBoe pazMHOXkeHHE. Bubl 6ecronoro pa3sMHOKEHUS.
OPraHu3MoB ITonoBoe pazmHoxeHue. ['ameTorenes y xuBOTHbIX. CriepmaTorenes u ooreHe3. CTpOeHHUE MONIOBBIX KIETOK.

Orm10/10TBOpEHNE
Tema 2.3. OcCHOBHOe co/iep:KaHue 2 OK-2
OHnroreunes Teoperuyeckoe o0yueHue: 2 OK-4
pacTeHui, WNunuBuayanbHOe pa3BUTHE OPTaHU3MOB. DMOpuroreHes u ero craauu. IloctamOpuonanbublil nepuoa. Cranauu
*KMBOTHBIX U NOCTAMOPHOHAIILHOTO Pa3BUTHUS Y )KMBOTHBIX U uesioBeka. [Ipsimoe u Henpsimoe pa3Butue. bruonornyeckoe
1€JI0BECKA cTapeHue u cMepTh. OHTOT€HE3 pacTeHUM
Tema 2.4. OCHOBHOe co/Iep;KaHue 2 OK-2
3axonomepHocT | TeoperHueckoe o0yyeHue: 2 OK-4
U HacsieoBaHUsl | OCHOBHBIC MOHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pa30BaHus ramer. 3akoHbl I'. Menzens (MoHOruOpuaHoe

noJuruOpuiHoe cKkpenBanue). BzaumoaeicTsue reHoB
Tema 2.5. OcHOBHOe coJep:KaHue 3 OK-1
CuenJieHHoe Teoperuyeckoe o0yueHue: 2 OK-2
HacJie10BaHHue 3axonbl T. Moprana. CuerieHHOe Hacle0BaHNEe TeHOB, HapyllleHue clemieHus. HacinenoBanue npru3HaKos,
NPU3HAKOB CIETICHHBIX C MOJIOM

IIpakTHYecKHe 3aHATHSA: 1

Pemenue 3a1a4 Ha onpeziesieHue BEPOATHOCTU BOZHUKHOBEHUS HACJIEACTBEHHBIX IPU3HAKOB IIPU CLEIUIEHHOM

HACJIEJOBaHUM, COCTABJICHNE T€HOTUIINYECKUX CXEM CKpELIMBaHUs
Tema 2.6. OcHoBHOe coJep:kaHue 4 OK-1




3akonomepHoct | Teopernueckoe o0yueHue: 2 OK-2
" N3MeHUnBOCTh TPU3HAKOB. BU/IbI N3MEHYNMBOCTH: HACJIEACTBEHHAs U HEHACJIEACTBEHHAs. 3aKOH OK -4
H3MEHYHBOCTH TOMOJIOTMYECKUX PsAI0B B HacaeAcTBeHHON usmenunBocty (H.W. BaBunos). Myranmonnas teopust

M3MEHYMBOCTH. Buabl MyTaruii 1 npuunHbl X BO3HUKHOBeHHUs. Kapuortun yenoseka. Hacnencreennsie

3a00JieBaHUs YelIOBEKa. | eHHbIE U XPOMOCOMHBIE O0JIe3HH YeioBeKa. boe3Hu ¢ HacIeICTBEHHOM

MIPEAPACIIONOKEHHOCTHI0. 3HAUEHNE MEIUIIMHCKON T€HETUKHU B ITPEAOTBPALICHUH U JICUEHUH T€HETUYECKUX

3a00JIeBaHUI YeJIOBEKa

IIpakTHyeckne 3aHITHS: 2

Pemenue 3a1a4 Ha onpeziesieHue TUIIa MyTallUK [IPU NIepeiade HacaeICTBEHHbBIX IPU3HAKOB, COCTaBICHUE

TEHOTUIMYECKUX CXEM CKPEILIMBAHUS
Paszgea 3. Teopus 3BoIoumn 6
Tema 3.1. OCHOBHOe coJiep:KaHue 2 OK-2
Hctopus Teopernueckoe o0yueHue: 2 OK -4
IBOJIIIUOHHOTO | [IepBrie sBomtononHble KoHtenmu (XK.b. Jlamapk, X.JI. Brogdon). DBomonnonnas teopus Y. JlapBuna.
yueHusl. CuHTeTHYecKasi TEOpUs SBOJIIOLNUU U €€ OCHOBHBIE MOJOKEHHUS.
MHRPO3BOJIIOIIH MI/IKpOBBOJIIOI_II/ISI. HOHYJISILII/ISI KaK 3JeMeHTapHas1 AMHUIA DBOJIIOLIMH. I'eneTHueckue OCHOBEI SBOIIOIHU.
s DOnemeHTapHbIe (DaKTOPHI IBOMIOLKHU. EcTecTBEHHBIN 0TOOp — HANPABIISIIOMINNA (DaKTOP SBOIOIHIH.

Bunoobpa3oBanue Kak pe3ysbTaT MUKPOIBOJIOIIUH
Tema 3.2. OcCHOBHOe co/Iep:KaHue 2 OK -2
Maxkpossoiaroun | Teopernueckoe o0yueHune: 2 OK-4
sl MakxkpoaBomrorusi. DopMbl 1 OCHOBHBIE HampaBieHust MmakpodBoitonuu (A.H. CeseprioB). [Tytu noctuxeHust
BosnukHoBeHne | Guonoruueckoro mnporpecca. Coxpanenue 6HopasHooOpasus Ha 3emire.
U pa3BUTHE ['unoressl ¥ TeOpUM BO3HUKHOBEHMS KkU3HU Ha 3emiie. [TosiBneHne nepBbiX KJIETOK U UX 3BoJonus. [IpokapruoTsl
KU3HU Ha 3eMJIe | 1 5yKaprOoThl. [IpOMCXOkKIEHNE MHOTOKIETOYHBLIX OPraHu3MOB. BO3HHKHOBEHNE OCHOBHBIX LAPCTB DYKAPHOT
Tema 3.3. OCHOBHOe coJiep:KaHue 2 OK-2
IIpoucxoxnenue | Teopernueckoe ooyueHune: 2 OK -4
Y€JI0BEKA — AHTpoIoJiorus — Hayka o yesoBeke. CucreMaTHuecKoe MoJIoKeHue yeaoBeka. CX0ACTBO M OTJIMYUS YEJIOBEKA C
aHTpoONoreHe3 JKUBOTHBIMU. OCHOBHBIE CTaIUN aHTPOIIOI€HE3a. DBOJIIOLMS COBPEMEHHOIO YEI0BEKa.

UYenoBeyeckre pachl U MX €IWHCTBO. BpeMs u myTu pacceneHus yeloBeka 1o rianere. [Ipucrnoco6ieHHOCT

YeJIOBEKa K Pa3HbIM YCIOBHSIM CPEJIbI
Paznea 4. DxoJiorus 16
Tema 4.1. OcHOBHOe co/Iep:KaHue 2 OK-1
Jxosiornvyeckne | Teopernueckoe oGyueHue: 2 OK-2
(pakTopsl H Cpenpl oOuTaHus OPraHU3MOB: BOJIHAS, HA3EMHO-BO3IyIIIHAsL, TOYBEHHAs, BHYTPHOPTaHU3MeHHas1. DU3UKO- OK -7

Cpeabl )KU3HU

XUMHUYECKHE 0COOEHHOCTH cpejl 00MTaHus opraHu3MoB. [IpucnocobieHusi OpraHu3MoB K JKU3HH B Pa3HBIX




cpenax. [Monstue skonormueckoro dakropa. Knaccudukarus sxonorndeckux akropos. [IpaBuiio Mmuanmyma
10. JIubuxa. 3akon TonepantHocTH B. lllendopna

Tema 4.2. OCHOBHOe coJiep:KaHue 4 OK-1
Honyasiuus, TeopeTnueckoe o0yueHue: 2 OK-2
coo0ecTBa, DKoJoru4ecKasi XapakTeprUCTUKa BUJa U MOMYJISAUN. DKOJOTHYeCcKas HUILA BUa. DKOJIOTHYECKUE OK -7
IKOCHCTEMBI XapakTepucTuku nomynauuu. CoolIiecTBa 1 s3KocucTeMbl. bro1ieHo3 1 ero cTpykrypa. CBsA3U MEXIy

opranuzMamu B 0uorieHo3e. CTpyKTYpHbIE KOMIOHEHTHI 9KOCUCTEMBI: TTPOAYIICHTHI, KOHCYMEHTHI, PeYLICHTHI.

KpyroBoport BelecTB ¥ IOTOK SHEPTUU B 9KocucTeMe. Tpoduueckue ypoBHI

IIpakTHyecKue 3aHATHA: 2

Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENIN SKOCUCTEMBI. bruomacca 1 mpoayKius. DKOJ0rHYECKUe

NUpaMUJIBI YKcell, OMoMacChl ¥ SHEpTuu. [IpaBuito mupaMuabl SHEPTUH.

Penienne npakTHKO-OpPUEHTUPOBAHHBIX PACYETHBIX 33/1aHUH 110 MIEPEHOCY BEILECTBA U YHEPTUU B SKOCHCTEMAX C

cocTaBJIeHHE TPOOUUECKUX LETei U mrupamMul OMOMAacChl U SJHEPTUH
Tema 4.3. OcCHOBHOe coJiep:KaHue 2 OK-1
buocdepa - TeopeTnueckoe o0yueHue: 2 OK-2
riiodajbHas Brocdepa — sxuBast o6oouka 3emin. Pazsurre npejacrasienuii o 6uocdepe B Tpyaax B.U. Bepuaickoro. OK -7
IkoJoruvyeckasi | O6nactu 6nochepsl U ee KOMIOHEHTHI. JK1BOe BelecTBo 6rochepsl U ero PyHKIHH.
cucrema 3aKOHOMEPHOCTH CyliecTBOBaHMs Orocdeprl. OcodeHHOCTH Orochepsl Kak IT00ATBHON YKOCUCTEMBI.

JluHamudeckoe paBHOBecHe B Orocdepe. KpyroBopoTsl BElIeCTB 1 OMOre€OXUMUYECKUE IIUKIIBL. [ 7100ambHbIe

HKOJIOTHUECKHUE MPOOJIEMBI COBPEMEHHOCTH
Tema 4.4. OcCHOBHOe co/Iep:KaHue 4 OK-1
Bausinune TeopeTnueckoe odyueHue: 2 OK-2
AHTPOMOTEeHHBIX | AHTPONOreHHbIE BO3ACUCTBUS Ha Ouocdepy. 3arps3HEeHuUs KaK BUJI aHTPOIIOTEHHOT'O BO3/ICHCTBHUS. OK -4
(hakTopos Ha AHTpOIIOreHHBIE BO3eHCTBHs Ha atMocdepy. Bosaeiictus Ha rugpocdepy. BosneiicTBus Ha nurochepy. OK -7
ouocgepy AHTPONIOTeHHBIC BO3CHCTBHS Ha OMOTHYECKUE COOOIIeCTBa. YTIIyOICHHO H3yYarOTCsl OTXO/IbI, CBSI3aHHBIE C K 1.1-1.4,

omnpezesieHHO! mpodeccueit/cnenalbHOCThIO 2.1-2.5, 3.1-

IIpakTHYecKHe 3aHATHA: 2 3.2

[TpakTuueckoe 3ansaTue «OTXO0JbI MPOU3BOJICTBAY

*B ToM uHciie npodeccHOHATILHO-OPHEHTHPOBAHHOE CO/Iep:KaHHe MPAKTHYECKOr0 3aHATHS 2

[TpakTnyeckoe 3ansaTue «OTX0/AbI MPOM3BOACTBAY. Ha ocHOBE (eneparabHOro Kiaccu(pUKalMoHHOIO KaTajaora

OTXOJIOB OTIPENIENIATH KIacC OMACHOCTH OTXOJIOB; arperaTHoe COCTOSIHUE U (PU3NIECKYI0 (OPMY OTXO/IOB,

o0pa3yrolMxcsi Ha pabodyeM MecTe / Ha Tanax MpOU3BOJICTBA, CBA3aHHBIE C ONPEeICHHON ClIeMaTbHOCThIO
Tema 4.5. OcCHOBHOe co/iep;KaHue 4 OK-2
Bansinune TeopeTnueckoe o0yueHue: 2 OK-4
COIMAJILHO- 3110poBbe U ero cocTaisronue. @akTopbl, MOJOKUTEIHFHO M OTPUIIATEIHHO BIHUSIONINE HA OPTaHU3M YEJIOBEKA. 2 OK -7




skojgoruyeckux | IIpo0rema TeXHOTCHHBIX BO3/ICHCTBHIA Ha 3/I0pPOBbE YellOBEeKa (JIEKTPOMArHUTHBIE MOJIs, OBITOBAsT XUMMUS, I[IK 1.1-1.4,
¢akTopoB Ha M30BITOYHBIE IITYMBI, paUaIiis 1 T.11.). AJanTaiys opraHu3Ma dejioBeka K hakTopaM OKPYIKaroIe Cpebl. 2.1-2.5, 3.1-
310pPOBbeE [TpunIUIBl GOopMHUPOBAaHUS 310pOBhecOeperaroero nopeaeHus. duzndeckas akTUBHOCTh U 3JI0POBbE. 3.2
YyeJIOBEKa broxuMuyeckne acreKkThl paluOHAIbHOTO MUTAHUS
IIpakTHYecKHe 3aHATHSA: 2
«YMcTBeHHas: pabOTOCIIOCOOHOCTHY
OBnasieHre METOJaMH OIpeIeIeHMsI TI0Ka3aTeIel yMCTBEHHOW pab0oTOCIIOCOOHOCTH, OOBSICHEHHE TIOJyUYEHHBIX
pe3ynbTaToB U (hOpMyIHpOBaHUE BHIBOAOB (TUCHMEHHO) C UCIIOJIb30BAHUEM HAYUYHBIX TIOHATUHN, TEOPHId U
3aKOHOB
*B ToM 4ncie npogeccHOHAIbHO-OPHEHTHPOBAHHOE COJIePIKAHUE 2
B kauecTBe TpUrrepoB CHUKAOMIMX pabOTOCIIOCOOHOCTH MCIIOJIb30BATh YCIOBUS OCYIIECTBICHUS
npodecCHOHATILHOM I TeIbHOCTH: IITyM, TeMIIepaTypa, uzndeckas Harpy3ka u T.J1.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKaAHME (COIePKAHUE TPUKJIATHOTO MOXYJIS)
Paspnea S. buoJiorus B :KU3HH 8 OK-1
Tema 5.1. OCcHOBHOE co/Iep:KaHue 4 OK -2
BuorexHonornu B Teopernueckoe coaepKaHue: 2 OK -4
JKM3HHM KaxKIA0ro buotexHonorus Kak Hayka u pou3BocTBO. OCHOBHbIE HAIPABJICHUSI COBPEMEHHOW OMOTEXHOIOTHH. 2 1K 1.1-1.4,
MeTtonsl 6moTexHoJorun. O0bEKTH OMOTEXHOJOTUH. JTHKA OMOTEXHOIOTUYSCKUX U TeHETUYCCKHUX 2.1-2.5, 3.1-
sKcnepuMeHToB. [IpaBuia noucka u aHaau3a OMO3KOIOTNYECKON MH(OPMAIIMK U3 PA3TUYHBIX HCTOUHUKOB 3.2
(HayuHas 1 yueOHO-Hay4yHas JIUTEPATypa, CPEICTBA MAacCOBOM MHOpMaIHH, ceTh IHTepHET u apyrue)
IpakTHYecKHe 3aAHATHS: 2
Keiicel Ha ananu3 nHPOpPMALIUK O HAYYHBIX JOCTHXKCHHIX B 00JIACTH T€HETUYECKUX TEXHOJIOTUH, KIIETOUHON 2
WH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOT M. 3aIuTa Keiica: mpeCcTaBIeHue pe3yIbTaTOB PELICHUs KeHCOB
(BBICTYILJICHUE C TIPE3EHTAIIUCH)
B ToMm 4nciie npogeccnoHaNbHO-OPHEHTHPOBAHHOE COACPKAHME PAKTHYECKOI0 3aHATHS 2
Tema 5.2. OCcHOBHOe cO/Iep:KaHue 4
Buorexnosiorun n I[IpakTHyeckue 3aHATHA: 4
TeXHUYeCKHe Pa3Butue OMOTEXHONIOTUI ¢ MPUMEHEHHEM TEXHUUYECKUX chcTeM (OMomHxeHepus, OnonHpopmaTuka, 2
CUCTEMBI OMOHUKA) ¥ UX IPUMEHEHUE B )KU3HU YEJIOBEKA, TOUCK U aHAIN3 UHPOPMAIUHN U3 Pa3IMYHBIX HCTOUHUKOB
(HayuHas ¥ yueOHO-HayuyHasl JTUTeparypa, cpeicTBa MaccoBoi MHGopMaru, cetb IHTepHET U ipyrue)
Keiicbl Ha aHanu3 HHPOPMAIMK O Pa3BUTHH OMOTEXHOJIOTUI C MPUMEHEHUEM TEXHUYECKUX CUCTEM (T10
TpyIIIam)
3amura keiica: [Ipencrapiienne pe3yabTaTOB pellIeHUs] KEMCOB (BBICTYIUICHHUE C MPE3CHTAIUEH )
IIpome:xxyTounas

arTrecrauud 1o
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3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBI OBIIIEOBPA3OBATEJBLHON JUCHUTLINH

3.1. Jlsis1 peajM3anuy NPpOrpaMMbl AU CUMIIMHBI JOJIKHBI OBITh NPEIyCMOTPEHbI CJIeyoIne
crenuaJbHble IOMelleHUs:

Kabuner «buonorum», ocHameHHbIi 000pynoBaHreM: MeOelnb, 10CKa, MeJl, HArJIsAJHbIE TOCOOHS
(KOMIIIEKThI Y4€OHBIX TaOJIHII, IJIAKATOB), TEXHUYECKUMU CPECTBAMHU O0yUEHHUS:

3.2. UndopmanuoHHOe o0ecreyeHre peaau3aluy NporpaMmbl
OcHoBHas TuTEpaTypa:

1 Tlaceunux B.B. buosorus:.10 knacc: yueOHuK: 0a30BbIi ypoBeHB/; o pea. B.B.
ITaceunuka.- M.: IIpocBemenue, 2021-223 c.

2 Tlaceunuk B.B. buonorwus:.11 knacc: yueOHuk: 6a30BbIi ypoBeHb/; o pea. B.B.
ITaceunuka.- M.: IIpocBemenue, 2021-272 c.

Jlono/JiHUTeIbHAS JIUTEpaTypa:
1. OOuras 6uonorust ¥ MUKpOOHOJIOTHS [DNEeKTpOoHHBIN pecypc]: yuedHoe mocobue/ A 0. IIpocexoB
[1 op.].— DnexTpoH. TekctoBbie nanHbie.— CankT-IleTepOypr: [Ipocnext Hayku, 2019.— 320 c.
— Pexxum poctyna: http://www.iprbookshop.ru/35796.html.— 3BC «IPRbooks»
2. Speirun B.H. buonorus: yuebnuk u npaktukym st CI1O nog penakuueii .B.H. Spsiruna -2-e
u3a. M.: FOpaiit, 2019-378 c. https://urait.ru/
HNuTepHeT-pecypcen:
www. sbio. info (Bcst Guonorus. CoBpemMeHHas OMOJ0THs, CTaThU, HOBOCTH, OMOIHOTEKA).
www.window.edu.ru (EquHoe okHO mocTtyma K oOpa3oBaTelbHBIM pecypcam MHTepHeTa 1mo
OHMOJIOTHH).
www.schoolcity.by (bronorus B Borpocax u 0TBETax).

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOEPA30OBATEJIBHOM
JUCHUIIVIMHBI

KonTpoas # omeHka pe3yibTaToB OCBOEHUS  00IIe00pa3oBaTeNbHOM  IHUCUUIUIMHBI
pacKphIBalOTCA 4epe3 MUCHUIUIMHAPHBIE pe3yJibTaThl, HAIlpaBleHHbIE Ha (OPMHUPOBAHHE OOIIUX U
npodecCHOHATBHBIX KOMIIETEHIIMIA 10 pa3/ieliaM U TeMaM COIepKaHMsl yIeOHOTO MaTepraa.

Oomas Pa3nean/Tema Tun oneHOYHBIX MEPONPUATHH
KOMIIEeTEeHIIUs

Pa3nea 1. Kierka — Konrponbnas padora
CTPYKTYPHO- «MonexynspHbIi ypOBEHb
(pYyHKIMOHAJIbHAA eIMHUIIA OpraHu3aIH KUBOTO»
JKHBOT'0

OK 02 buonorus kak Hayka. O6mias 3anogHeHne TaOJIUIIBI C OTIMCAHUEM
XapaKTepUCTUKA KU3HU METOZ0B MUKPOCKOIIMPOBAHUS C UX

JIOCTOMHCTBaMH M HEJOCTAaTKAMM.
3anonHeHue TabnuLbl «BKiag ydeHbIx
B pa3BUTHUE OMOJIOTUN»

3arnosHeHUEe CPaBHUTEIbHON TaOIULIBI
CXOJICTBA W Pa3JINYUil )KUBOTO U HE

JKUBOTO
OK 01 CtpykTypHO-pyHKIMOHaNbHAs |OueHnBaeMast JUCKYCCHS IO BOIPOCaM
OK 02 OpraHu3aIys KJIETOK JIEKIIUU
OK 04 Pa3paboTka MEHTaJIbHOH KapThl 110




KJIacCU(UKALUU KIJIETOK U UX CTPOEHUIO
Ha TIPO- U YKapUOTHYECKUX U 10
LapcTBaM B MUHU IpynImax
Brinonnenue u 3amura 1a60paTOpHBIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KIETOUHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUIACTHI, XPOMOILJIACTBI)»
[IpakTnueckoe 3ansarue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ TTPE3CHTALIUCH,
IIOArOTOBJIEHHBIX IO NIEPEYHIO
HCTOYHUKOB, PEKOMEHIOBAHHBIX
IpenojaBaTesieM

OK 01
OK 02

CtpyKTypHO-(pYHKINOHATIbHbIE
(bakTOpbl HACIEICTBEHHOCTH

@poHTaNBHBINA OIIPOC

Pa3pabortka rioccapus

Pemenue 3anad Ha onpeneneHue
[IOCJIEI0BATEIbHOCTH HYKJIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHUS MTOCIIEI0BATEIbHOCTH
Hykieotnaos JJTHK

OK 02

OOMeH BELIECTB U
MPEBpAIlCHHE YHEPTUU B KIIETKE

@pOHTAIBHBIN OITPOC

3arosHeHUEe CPaBHUTEIBbHON TaOIULIBI
XapaKTCPUCTHUK TUIIOB oOMeHa
BEIIECTB

OK 02
OK 04

JKW3HEeHHBIN TUKIT KIIETKU.
MuTto3. Meiio3

Ob6cysxaeHne o BOIpocam JICKIUH
Pa3paboTka JeHTHI BpeMeHU
YKH3HEHHOTO LIUKJIa

Pa3nea 2. Ctpoenue u
(pyHkuuu opranuzma

Kontponbnas padota “CtpoeHue u
¢byHKUMU opraHuzma’

OK 02
OK 04

CrpoeHue opranusma

OuenuBaemas 1UCKyccust

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPI'aHOB
OpraHu3MoOB (PacTeHHUs, KUBOTHBIE,
YeJI0OBEK) C KPaTKON XapaKTEPUCTUKON
ux QyHKIUN

OK 02

DopmBbl pa3MHOKEHUS
OpraHu3MOB

OpOHTAIBHBIN OIIPOC

3anonHeHue TabauIbl ¢ KPaTKoM
XapaKTepUCTUKON U TpuMepaMu Gopm
Pa3MHOKEHUSI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUi, )KUBOTHBIX
U 4eJIOBEKa

Pa3paboTka JeHThl BpeMEHU C
XapaKTEPUCTUKOM 3TAIOB OHTOT€HE3a
OT/ICJIbHOM TPYIIION KUBOTHBIX U
YeJIOBEKa M0 MUKPOTPYIIIIaM
Tect/onpoc

CocraBneHue KU3HEHHBIX [TUKIIOB
pacTeHuii mo otaenaM (MOXOBUIHbIE,
XBOILIEBUIHBIC, TTATTOPOTHUKOBUIHBIE,
rOJI0CEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02

3aKOHOMepHOCTI/I HacCJICJOBaHUA

Pazpabotka rioccapus




OK 04

@pOHTAIBHBIN OIPOC

TecT 1o Bompocam JIEKLUUH
Pemenue 3agau Ha onpeneneHne
BEPOATHOCTU BOZHUKHOBEHUS
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
MOHO-, JTU-, IOJIUTUOPUIHOM U
AHAJM3UPYIOLIEM CKPEIIMBAHNH,
COCTaBJICHHE T€HOTUIINYECKUX CXEM
CKpELIMBAHUSA

OK 01 ClrerieHHOE HaclIeIOBaHUE Tect
OK 02 MIPU3HAKOB Pazpabotka rioccapus
Pemenue 3anau Ha onpezeneHue
BEPOSATHOCTH BOSHUKHOBEHMUS
HACJIeICTBEHHBIX [TPU3HAKOB U
CLICIUIEHHOM HACJIEI0BaHUH,
COCTaBJIEHUE TEHOTUIMYECKUX CXEM
CKpEIIHUBAHUSA
OK 01 3aKOHOMEPHOCTH U3MEHUYUBOCTH |TecT.
OK 02 Pewrenue 3ana4 Ha onpeaeicHue TUIa
OK 04 MyTaluy IPpY Neperaye
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEILMBAHUS
Paznen 3. Teopusi 3Bosonun | KontposnbHas padora “Teopernueckue
aCIEKThI HBOJIIOLIMHY KHU3HU Ha 3emue”
OK 02 Hcrtopust 3BOTIOIIMOHHOTO @poHTaNBHBIN OMTPOC
OK 04 y4eHUsl. MUKPO3BOIIOLMS Pa3paboTka riioccapusi TEpMHUHOB
Pa3paboTka JeHThl BpeMEHU pa3BUTHUS
HBOJIIOLMOHHOTO YUCHHUS
OK 02 MaxkposBonronus. OnenuBaemas IUCKyCCHS:
OK 04 Bo3HukHOBEHME U pa3BUTHE HCIIOJI30BAaHKUE apTyMEHTOB,
KU3HU Ha 3emiie OMOJIOTNYECKOI TEPMUHOJIOTHH U
CUMBOJIMKH I JOKa3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX Py
Pa3paboTka JeHThl BpeMEHU
BO3HHUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emiie
OK 02 [TpoucxoxaeHue yenoBeka — OpoHTaNBHBIN OITPOC
OK 04 AHTPOMOTEHE3 Pa3paboTka JeHThI BpeMEHH
MIPOUCXOXKACHUS YeJIOBEKa
Pa3nes 4. Jkosnorus
OK 01 Okonornyeckue GakTopsl U Tect 10 3KOJIOTHYECKUM (PaKTOpam H
OK 02 Cpelbl )KU3HU cpeqaM KU3HU OPraHU3MOB
OK 07
OK 01 [Momynsmus, coobiiecTna, CocrapneHue cxeM KpyroBopora
OK 02 3KOCHUCTEMBI BEILIECTB, UCIIONb3YSl MaTEpHAIIbI
OK 07 JIEKIIUHA

Pernienue npakTHKO-OpUEHTUPOBAHHBIX
pacyYeTHBIX 3aJJaHUM 10 IIEPEHOCY




BEIIECTBA U SHEPTUU B IKOCHCTEMAX C
coCTaBJIeHHE TPO(PUUECKUX Lienei u
UpaMuJi OMOMacChl U SHEPTUU

OK 01 buocdepa - rmodanbHas OuieHuBaemas TUCKyCCHUs

OK 02 9KOJIOTMYECKAsl CUCTEMA Tect

OK 07

OK 01 BinsiHre aHTpONIOreHHbIX Tect

OK 02 (dhakTopoB Ha 6uochepy [TpakTrueckas padota “OTX0bI

OK 04 IIPOU3BOJCTBA”

OK 07

OK 02 Brnusiaue comuaibHO- OuieHuBaemas IUCKyCCus

OK 04 HKOJIOTHYECKUX (DaKTOPOB Ha Brimonnenue nabopaTopHoii paboTsl Ha

OK 07 3I0pPOBbE YEJIOBEKA BBIOOD:
"YMcTBeHHas pab0TOCTIOCOOHOCTH",
"Bimsiaue abuotndyeckux (hakTopoB Ha
yesoBeKa (HU3KHE U BBICOKHE
TeMIiepaTypbl)"

Pazgea 5. buoJjgorus B ;KU3HU 3amura Keiica: npeicTaBlIeHue

pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYTIIEHUE C TIPE3CHTAIUECH )

OK 01 buorexHosioruu B )xu3Hu BrinosiHeHue keiica Ha aHAIN3

OK 02 KaXKI0ro “H(pOpMAIIUK 0 HAYYHBIX JOCTHKCHHIX

OK 04 B 00J1aCTH F'€HETHYECKUX TEXHOJIOTHIH,
KJIETOYHOM MHXEHEPUH, MHUILEBbIX
OuoTEeXHOIOruH (110 rpynmnam),
[Ipe/ICTaBJICHUE PE3YJIbTaTOB PEIICHUS
KENCOB

OK 01 [IpombinenHast OuorexHosorusi |BoinonHeHue keiica Ha aHAIN3

OK 02 uHpOpPMAaLIUU O Pa3BUTUU

OK 04 MIPOMBIIIJIEHHON OMOTEXHOIOTUi (110
rpynmnam), IpeacTaBlIeHrue Pe3yIbTaTOB
pELIEHHS KEWCOB

OK 01 ConnanspHO-3TUYECKUE aclleKThl | BrImoiHeHue Kelica Ha aHaIu3

OK 02 OMOTEXHOIOT U nHpOpMAaLUU 00 STHUECKUX aCTIEKTax

OK 04 pa3BUTHUS OMOTEXHOJIOTHH (10
rpyIiam), IpeCTaBlIeHUE Pe3yIbTaToOB
pelIeHUs KeMCOB

OK 01 buorexnosoruu u rexunueckue |BrinosiHeHUE Keiica Ha aHAIN3

OK 02 CUCTEMBI nH(pOpMaLUU O pa3BUTHUS

OK 04 OMOTEXHOJIOTU C MPUMEHEHHEM

TEXHUYECKUX CUCTEM (I10 TpyIIam),
IIPEICTABICHUE PE3YJIBTATOB PELICHUS
KEHUCoB

IIK 1.1-1.7, 2.1-2.6

P 5, Temur 5.1.-5.2.
[IpodeccuonansHo-
OPHUEHTUPOBAHHOE COACPIKAHNE

YcTHbIN onpoc

@poHTaNbHBINA KOHTPOJIb
WNHuBuyabHBIIA KOHTPOJIb

AHanu3 myOJIMYHOTO BBICTYIIJICHUS
[IpaxTrueckue pabOTHI

BrlinonHeHne 3Kk3aMEHaMOHHOIO TECTa




