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1. OBIIASI  XAPAKTEPMCTHUKA PABOYEA TPOTPAMMABI
OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTeabHoi nmporpammbl CITO

ObmeoOpa3oBaTenbHas auciuiuiiHa «buonorus» wusydaercss Ha 0a30BOM
ypOBHE B  0011€00pa3oBaTeNIbHOM  [HMKJIE  y4eOHOro  IJJaHa  OCHOBHOM
npodeccruoHanbHOl 00pazoBaTenbHOM Mporpammel B cooTBeTcTBUM ¢ PI'OC CIIO
no cnenuanbHocT 11.02.17 PazpaboTka 37eKTPOHHBIX YCTPOHCTB M CUCTEM.

TpyaoemkocTs AUCHUIUIMHBI «bHONOTMsA» HA 0a30BOM YPOBHE COCTABIISIET 72
yaca.

[IpodeccrnonanbHO-OpHUEHTHPOBAHHOE coJiepKaHue peanusyercs B
npukiagHoM wmoxayie (pazgen S5  “buonorms B Ku3HM®) ISL BCeX
npogeccuil/cnenuaibHOCTe Ha MaTepuaje KeHCOB, CBSI3aHHBIX C aHAJIW30M
uH(pOpMAIUU O Pa3BUTHH M MPUMEHEHUU OMOTEXHOJOTHUU MO OTpacisiM Oyayiien
npodecCuoHaNBHON JiesTenbHOCTH ofyuatomuxca. Kpome Toro, nmpodeccuonanbHo-
OpPUEHTUPOBAHHOE COJCPKAHUE YUHUTHIBaeTcs B paszgene 4 “Okonorus’ mpu
BBITIOJTHEHUU TPAKTHUUYECKUX paldoT, CBSI3aHHBIX C Oyayiied npodeccuoHaIbHOM
JEATEIIbHOCTHIO0 00yUYarOIIUuXCsl.

Ileppuon oOydeHHsT W  pacmpeiesieHue IO CEMECTpaM  ONpenensieT
oOpa3oBaTesipHasi OpraHu3alus CaMOCTOSITEIbHO, C YUYETOM JIOTHKU (POPMHUpPOBAHUS
OpPEIMETHBIX  PEe3yJbTaToB, OOMMX U  NpOPECCHOHATIBHBIX  KOMIIETCHIIHM,
MEXMPEAMETHBIX CBSA3€M C JpYrUMH JUCHMIUIMHAMHU 00111€00pa30BaTEIbHOTO U
o01ienpodhecCHOHAIBLHOTO IUKJIOB YYEOHOTO TJ1aHa.



1.2. Heau u muIaHupyeMble Pe3yJbTaThl OCBOCHUS AUCHUIIIHHBI:

Heanb: dopmupoBaHue y CTYACHTOB MPEICTAaBICHUS O CTPYKTYpPHO-
(GYHKIMOHATIBHOM OpraHU3allMM KUBBIX CHCTEM pA3HOIO0 paHra Kak OCHOBBI
NPUHATUS  PENICHWH B OTHOIICHWMH OOBEKTOB JKMBOW TMPUPOJALI W B
MIPOU3BOICTBEHHBIX CUTYAIHSIX.

3agaun:

1) chopmupoBaTh MOHMMAaHHE CTPOCHHUSA, MHOTOOOpa3usi U OCOOEHHOCTEH
JKUBBIX CHUCTEM pAa3HOTO YPOBHS OpraHu3alii, 3aKOHOMEPHOCTEH MpOTeKaHUs
OMOJIOTUYECKUX IMPOIIECCOB U SIBIICHUN B OKPY’KAIOIIEH cpelie, 1EeJOCTHON HaydHOU
KapTUHBI MUPA, B3aUMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUsS OIPEACNATh KUBbIE OOBEKTHl B MPHUPOJE; MPOBOIAUTH
HAOFOICHHUS 3a DKOCHCTEMAaMH ISl BBISIBICHHUS C€CTECTBEHHBIX M aHTPOTIOTEHHBIX
W3MCHEHHUH, HHTEPIIPETUPOBATH PE3YIbTaThl HAOTIOACHUH;

3) cdopmupoBaTh HaBbIKM TPOBEACHUS MNPOCTEUIINX OUOJOTUUYECKUX
DKCIIEPUMEHTAJILHBIX ~ HMCCJIEIOBAaHUNW C  COONIOZCHHEM TMpaBuil  O€30MacHOro
oOpareHus ¢ 00beKTaMu U 000PYIOBaHUEM;

4) pa3BUTh YMEHHUS UCIOJIb30BaTh MH(POPMALIUIO OMOJIOTHYECKOTO XapaKTepa
U3 Pa3IMYHBIX UCTOYHHUKOB;

5) copMupoBaTh YMEHUS POTHO3UPOBATH MTOCIICCTBUS CBOCH NEATCILHOCTH
10 OTHONICHHUIO K OKPYXalomel cpeae, COOCTBEHHOMY 370POBbIO; 000CHOBBIBATH U
co0JiroaTh Mephl MPOPHITAKTUKY 3a00JI€BaHUIA;

6) cdhopMupoBaTh IOHHMAHWE 3HAYMMOCTH JIOCTHIXKEHHH OHOJIOTHYSCKOM
HAyKW MW TEXHOJIOTMM B TMPAKTUYECKOW JCSATEIBHOCTH YENOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH.



1.3.PexomeHyeMoe KOJIN4YECTBO YACOB HA OCBOEHHE POrPaMMbI I CHUTLTUHbI
MaKCUMaJbHOW yueOHOM Harpy3ku o0ydaromierocsi 72 yaca, B TOM YHCIIE:
TeopeTHdecKoro o0ydeHus 34 yaca

MPaKTUYECKUX 3aHATHI 34 Jaca

CaMOCTOATEIILHON BHEAYTUTOPHOU paboTHI 4 yaca



2. CTPYKTYPA W COJEPKAHUE OBIIEOBPA3OBATEJBHOM
JUCHUIIIAHBI

2.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup y4eOHoii padoThI O0bem B yacax
TpynoemMkocTh 72
[To many 72
Jlexknuu 34
[IpakTrueckue 3aHATUSA 34
CamocrosTenbHas padboTa 4




2.2.I1lnanupyemble pe3yabTaThl 0CBOCHHA 001e00pa3oBaTe/bHONH TUCHUILTUHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha ocHOBe

o1rocC COO
Koa n Ilnanupyemble pe3yJbTaThl 0CBOCHHS AU CHUIIIHHBI
HaNMMeHOBaHMe
(popmupyembix O6mmue’ JMCunIIMHAPHbIE?
KOMIIeTCHIHI

OK 01. BeiOupars
CIIOCOOBI pelIeHUs
3amaq
npodeccHoHaIbHON
IEATeLHOCTH
MPUMEHUTEIHHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacT TPpy/10BOr0 BOCHIUTAHUS:

- TOTOBHOCTh K TpPYAY, OCO3HAHHE ILIEHHOCTH MacTEepPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTH K aKTUBHOMH J€ATEILHOCTH TEXHOJIOIMYECKON U
COLIMAJILHOW HAIIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBAT,

CaMOCTOSATCIIbHO TaKyIo

IJIAaHUPOBaTh U BBITIOJIHSTH
NEeSITETbHOCTD;

- HMHTEpeC K pasnmudHbiM cdepam npodeccHoHaATbHON
NEeSTeIbHOCTH;

OBnazieHue YHUBEPCAIbHBIMHU y4€OHBIMH TTO3HABATEIbHBIMU
JEUCTBUSAMMU:

a) 0a3oBble JJOrHYecKHe el CTBHUS:

- CaMOCTOSITENbHO (HOPMYIHUPOBATh M AKTYaIM3UPOBATH
mpo0OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IIIECHHUS;

- OMpENENITh UENN ACATSIBHOCTH, 33/1aBaTh MapameTphl U

KpUTCPUN UX JOCTHIKCHUS,

c(OpMHUPOBAHHOCTh 3HAHMK O MECTE U POJM OHWOJOTHUH B
CHUCTEME HAy4yHOro 3HaHUA; (YHKIMOHAIBHOW TIPaMOTHOCTH
YeNoBeKa ISl PeLIeHUs )KU3HEHHBIX MPOOIeM;
c(OpMUPOBAHHOCTh ~ YMEHHSI  PAaCKpBbIBATh
OCHOBONOJIATAIOIINX OHOJOTHYECKHX TEPMHUHOB M TOHSITHIA:

COACPIKAHUC

JKU3Hb, KIIETKA, TKaHb, OPraH, OpPraHWu3M, BHJ, IOIMYJSALNA,
onoctepa; wmerabomuzm (oOMeH
IpeBpaliecHue

OmocuHTE3

JKOCHCTEMA, OMOILIEHO3,

BEILIECTB u SHEPTHH), romMeocras

(camoperymsnus), Oerka,
opraHu3anuysa KHUBBIX CHCTCM, JUCKPETHOCTb, CaMOPCTYJIALN,
(perpoayKIs),
HHEPro3aBUCHUMOCTb,

CTPYKTYpHas
CaMOBOCIIPOU3BE/ICHUE HACJIEACTBEHHOCTD,

NU3MCHYHNBOCTD, pocT HU  Pa3BUTHC,

YpOBHEBAsi OpraHu3aIus;
c(OpPMUPOBAHHOCTh  YMEHHS

PpacCKpbIBaTh COACPIKAHUC

OCHOBOIIOJIararommx OMOIOTMYCCKUX Teopnﬁ n TUIIOTE3:

KJIETOYHOW, XPOMOCOMHOW, MYTallHOHHOM, 3BOJIIOIMOHHOM,
MPOUCXO0XKICHUS KU3HU U YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPHIBATH OCHOBOIIOJIATAIOIINE




- BBISIBJIIATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe‘II/IH B
paCCManI/IBaeMBIX SBJICHUAX, - BHOCHUTH KOppeKTI/IBBI B
ACATCIIbHOCTD, OLICHUBATH COOTBECTCTBUC pe3y.TIBTaTOB
LEJIAM, OLEHUBATh PHUCKHA TNOCIEACTBUN AECATEIBbHOCTH; -
pa3BHBaTh  KPEAaTUBHOEC  MBIILICHUE TP PEHICHHUH
YKU3HEHHBIX TIPO0OJIeM

0) 0a30BbIe HCCJIeI0BaTEIbCKHE e CTBHSI:

- BIAJETh HaBbIKAMHU y4eOHO-HCCIICOBATEILCKOH U
HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaAMHA pa3pemeHH51
pooem;

- BBISIBJIATH HpI/I‘II/IHHO-CJIGIICTBeHHI)IC CBs3H nu
aKTyaJ'II/I?;I/IpOBaTI) 3anat1y, BbIABUT'AThb FI/IHOTC?;Y cec peHICHI/IH,
HaXOJWUTh  apryMEHTBhl  JUISI  JIOKa3aTelbCTBA  CBOMX
YTBEPIKICHHIA, 33/1aBaTh MTAPAMETPhI K KPUTCPUH PEIICHHS,

- aHAJIM3WPOBATH IMOJYYCHHBIC B XOJIE€ PEIICHUS 3aJauu
pe3yabTaThl, KPUTUYECKHA OIEHHBATh WX JOCTOBEPHOCTD,
HpOFHOBHpOBaTI) N3MCHCHHUEC B HOBBIX YCJIOBI/IHX;

- YMCTB HepeHOCI/ITI) 3HAHUS B HOSHaBaTeJ'II)HyIO nu
HpaKTI/ILIGCKYIO O6HaCTI/I KHU3HECACATCIIBHOCTH,

- YMETb MHTETPUPOBATH 3HAHMUSA W3 PA3HBIX IPEIMETHBIX
oOIacreii;

- BBUIBHTaTh HOBBIC WJCH, TpeiaraTh OPUTHHAIBHBIC
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTh HMX HCIIOJIb30BaHUS B II03HABATCIBHOH U
COLIMATILHOM MTPAKTHKE

Ouonorudeckue 3akoHbl M 3akoHomepHocTH (I'. Mengens, T.
Moprana, H.W. BaBunoga, J. I'ekkens, @. Mrosepa, K. bapa),
TPaHUIBI WX  NPUMEHHUMOCTH K  JKUBBIM  CHCTEMaM;
NpUOOpETEHUE OmbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAy4YHOT'O TIO3HAHMUSI, UCITOJIH3YEMBIX B OMOJIOTHU: HAOIIIOCHHS
U OINHCAaHMUsI KUBBIX CHCTEM, IIPOIIECCOB U  SBJICHHIA;
OpraHu3aIlii M TMPOBEJCHUS OMOJIOTHYECKOT0 SKCIEPUMEHTA,
BBIJIBUKEHUS THUIIOTE3, BBISABICHUS 3aBUCHUMOCTH  MEXIY
UCCIICTyeMbIMU  BEIIMYMHAMH, OOBSCHEHHS  IMOJIYYEHHBIX
pe3ysbTaToB U (HOPMYITHPOBAHUS BBIBOJIOB C HCIIOJIb30BAHHEM
HAaYYHBIX MOHATUN, TEOPUH U 3aKOHOB;

c(OPMHUPOBAHHOCTh ~ YMEHHUS  BBIICNIATH  CYIICCTBECHHBIC
NpU3HAKA BUPYCOB, KIJIETOK MPOKAPUOT U  DYKAPHOT;
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB,
OMOTreoIIeHO30B M IKOCUCTEM; OCOOCHHOCTH IIPOIIECCOB OOMEHA
BCIIECTB W TMPEBpAICHUS DHEPTUU B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M DJHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, MEi03a, OIJIOIOTBOPCHHMSI, PA3BUTHS U Pa3MHOXKCHUS,
MHAMBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a), O0phObI
3a CYIIECTBOBAaHUE, ECTECTBEHHOTO OTOOpPA, BHI000PAa30BaAHHS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpe/ie OOMTaHMUsI, BIUSHUS
KOMIIOHEHTOB OKOCHCTEM, aHTPOIMOTEHHBIX W3MEHEHUH B
HKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB U
MpeBpalleHre SHepPruu B buocdepe;

c(hOpMHUPOBAHHOCTh YMEHHUS pellaTh OMOJIOTHYECKHUE 3a/1ayH,
COCTaBJISATh TEHOTHITMYECKUE CXEMBI CKPEIIUBAHUS JIJIST Pa3HBIX
TUTIOB HACJICJIOBAHMS TPH3HAKOB y OPTaHU3MOB, COCTABJISATH
CXEeMBI TIEpEHOCA BEMIECTB M JHEPTUM B DKOCHCTEMax (IIeId
MTUTaHUS, TATIEBBIC CETH )

OK 07.

B 001acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUA

C(I)OpMPIpOBaHHOCTL YMCHHA NPHUMCHATH ITOJYYCHHBIC 3HAHUA




CopnelicTBOBaTh
COXPaHEHHIO
OKpY>Kalolleu Cpebl,
pecypcocOepexeHuIo,
MPUMEHSTh 3HaHUSI 00
M3MEHEHUHU KIIUMaTa,
TIPUHIIMUIIBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3P PEKTHBHO
JIECTBOBAThH B
YpE3BbIYANHBIX
CUTYaIUsIX

- c(OpMHPOBAHHOCTD 9KOJIOTHUYECKOI KYJIBTYPBHI,

IIOHHUMAaHUC BIIMSHUA COIIMAJIbHO-3KOHOMMNYCCKUX

IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLIMAIILHOM CpPElbl,

OCO3HaHME  IIOOAJTBHOTO  XapakTepa  SKOJIOTMYECKHX
npo0Jem;
- IUIAaHUPOBaHWUE W  OCYIIECTBICHHE  JCHCTBUH B

OKpY>Kalollle cpe/ie Ha OCHOBE 3HAHMS IIEJIeH YyCTOMYMBOTO
pa3BUTHUSL 4YEJIOBEUYECTBA; AKTHUBHOE HENPUITHE JEHCTBUM,
MPUHOCSIIMX BPE OKPYKAKOLIEN CPELE;

- yMEHHE
9KOJIOTUYECKHE ITOCIIECICTBHS IPEANPUHUMAEMBIX JECHCTBH,

MPOTHO3UPOBATH HEeOJIaroNpHUsTHBIE

npeaoTBpamiatb MUX; - paCIMPCHUC OIIbITa ACATCIbHOCTHU
9KOJIOTUUYECKOM HaIIpaBJICHHOCTH;
- OBJIaJICHUC y‘Ie6HO-I/ICCHeI[OBaTCJ'ILCKOI71,

HpOGKTHOfI U COLIMANBLHOU ACSITEIbHOCTU

HaBbIKaMH

JUTsl OOBSICHEHUSI OMOJOTMYECKHUX IPOIECCOB U SIBICHUM, IS
IIPUHATUSA NPAKTHYECKUX PELICHUN B ITOBCEJHEBHOM XU3HH C
nenplo  olecrnieyeHuss OE30MAaCHOCTH CBOETO  3/I0POBbS U
37I0pOBbSl  OKPYKAIOIIMX JIIOAEH, COONIOAEHHS 3J0pOBOTO
o0pasa >XKU3HH, HOPM I'PaMOTHOTO IOBEICHUS B OKPYKarolien
HPUPOIAHON cpene; HEOOXOTUMOCTH
UCIIOJIb30BAHUS  JTOCTH)KEHHH COBPEMEHHOW OHONOTMH |

OHMOTEXHOJIOTHM A paiiOHAJIbHOI'O IIPUPOAO0II0JIB30BaAHUS

IIOHUMaHHEC
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2.3. TemaTu4ecKkuii IJIaH U COAepPKAHME TUCITUTINHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | @opMupyembie
pa3aesioB U TeM Ja0opaTopHble U MPAKTUYECKNE 3aHATHS, MPUKJIATHOH MOAYJIb (MPU HAJIMYMH) 4YacoB | KOMIIETEHIUH
1 2 3 4

Pa3nea 1. Knerka — cTpyKTYpHO-()yHKIMOHAJILHAS €IMHHUIIA }KUBOI'0 14
Tema 1.1. OcHoBHOeE coep:kaHue 2 OK-1
buogorus kak Teoperuueckoe odyueHue: 2
Hayka. O0umas CoBpeMeHHbIe OTpaciu OnoJorudyeckux 3HaHuil. CBsi3p OMOJIOTMH € IPYTMMHU HayKaMu: OMOXUMUS,
XapakTepUCTHKA | Ouodusuka, OMOHMKA, TeHoreorpadus u ap. Poias u Mmecto 6uosioruu B GOpMUPOBAHUU
KM3HHU COBPEMEHHOW Hay4HOI KapTHHBI MUpa. Y POBHH OpraHU3aLUU )KUBOW MaTepuu. OOmiast

XapaKTEPUCTHUKA JKU3HH, CBOMCTBA JKUBBIX CUCTEM. XUMHUUYECKUIN COCTaB KIETOK
Tema 1.2. OcHoOBHOE co/lep:KaHue 4 OK-1
CrpykrypHo- Teopernueckoe o0yueHue: 2 OK -7
¢ynkunonanbHas | Kierounas reopus (T. [lIBanu, M. neiinex, P. Bupxos). OCHOBHbIE TOJIIOKEHHS COBPEMEHHOM
opraHu3anms KJICTOYHOU T€OpHUH. THIIBI KJIETOYHON OPraHU3aALMK: IPOKAPUOTUIECKUN U IYKaPUOTHYECKUM.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHE TPOKapuOTUUYECKOM KieTku. CTpoeHue

9YKapHOTHYECKOU KieTKH. Heknerounsie hopMbl )kU3HU (BHPYCHI, OakTeprodarn)

I[IpakTnyeckue 3aHATHA: 2

Bupychsle u 6akTepuanbHble 3a060eBanus. O0IIKe TPUHIMITBI HCIOIB30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH NMPUMEHEHHs aHTHONOTUKOB. [IpecTaBnenne yCTHBIX COOOIIEH I ¢

IIpE3EHTAMEN, TOATOTOBJIEHHBIX IO NIEPEYHIO HCTOYHUKOB, PEKOMEHJOBAHHBIX IIPENIOAABATENEM
Tema 1.3. OcHoBHOE cogepkaHue 4 OK-1
CTpykKTypHO- Teopernueckoe o0yueHue: 2 OK -7
¢bynkuunonaabHbie | Xpomocomuast Teopust T. Moprana. CTpoeHre XpoMocoM. XpPOMOCOMHBINH HaOOp KIIETOK,
daxTopsI TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, FAIUIOUIHBIN U TUTIIIOUIHBIA HA0OD.
HacjencTBeHHOCTH | Hyknennosble kucnotsl: JIHK, PHK HaxoxaeHue B kieTke, UX cTpoeHue U GyHKIMU. MaTpuuHble

MIPOLIECCHI B KJIETKE: perinKaus, OnocuHTe3 Oenka, penapanus. ['eHeTHnyeckuit Ko u ero cBoMcTBa

IpakTHYECKHE 3aHSITHS: 2

Pemenne 3aaa4 Ha OoMnpeCaAcICHUC ITOCIEA0BATCIIBHOCTH HYKIICOTUI0B, aMUHOKHUCIIOT B HOPMEC U B

CJIydac U3MCHCHHUA IMOCJIICAOBATCIIBHOCTH HYKJICOTUAOB I[HK
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Tema 1.4. O0MeH OcHoOBHOE coep:kaHue 2 OK-7
BEILEeCTB U TeopeTnueckoe o0yueHue: 2
npeBpameHne INousarue MeTaboIu3M. ACCUMWIISIIMSA U TUCCUMUIALIUSA — IBE CTOPOHBI MeTabomamu3Ma. THIIb
JHEPIrUH B KJIETKE | 0OMEHa BEIECTB: aBTOTPO(MHBIN 1 TeTepoTpodHbIiA, a3po0HbII 1 aHadpoOHbIH. [TnacTHueckuit

obmeH. PoTocHHTE3. XEMOCHHTE3
Tema 1.5. OcHoOBHOE coep:KaHue 2 OK-1
Kusnennbii nukJ | Teopernueckoe o0yvyeHue: 2 OK-7
KjaeTku. Muros. Krnerounslii nuki, ero nepuoasl. MUTO3, €ro cTajiuy U NpOUCXOoAsIIue npoiecchl. buonoruueckoe
Meiio3 3HaYeHue MUTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B meito3e. Kpoccunronep.

buonorunueckuii cmbica Meio3a
Paznen 2. Ctpoenue u GpyHKUMH OPraHuzmMa 22
Tema 2.1. OcHoBHOeE coep:kaHue 2 OK-1
Crpoenne TeopeTnueckoe odyueHnue: 2 OK-7
OpraHu3ma MHOroK1€TOYHbIE OPTaHu3Mbl. B3aMOCBSI3b OpraHOB U CUCTEMBI OPIAHOB B MHOTOKJIETOYHOM

opranusme. ['oMeocTas opranusma u ero noJiJiepaHue B Mpolecce )XKU3HeAeITeIbHOCTH
Tema 2.2. ®opmbl | OcHOBHOE colepKaHHE 2 OK-1
Pa3MHOKeHUsI Teopernueckoe odyueHue: 2
OPraHU3MOB ®opmbl pa3sMHOKEHHUsT OpraHu3MoB. becnosoe 1 monoBoe pazMHokeHHe. Buabl Oecrionoro

pazMHOxeHus. [TonoBoe pasmHoxeHue. ['ameTorenes y xKUBOTHBIX. CIIEpMaTOreHe3 U OOTEHES.

CrpoeHnue nonoBbIX Ki1eToK. Omiog0TBOpeHue
Tema 2.3. OcHoBHOE coep:KaHue 2 OK-1
OnTorenes TeopeTnueckoe o0yueHue: 2 OK-7
pacTeHui, NuauBuayanbHOe pa3BUTHE OPraHU3MOB. DMOpUoreHes u ero craguu. [loctamMOpruoHaabHbIN
KUBOTHBIX U nepuof. CTaanu NocTIMOPHOHAIBLHOTO PAa3BUTHS y )KUBOTHBIX U yesioBeka. [Ipsimoe u Henpsimoe
YesI0BeKa pasButue. buonornueckoe crapeHne u cMepTb. OHTOreHE3 pacTeCHUM
Tema 2.4. OcHoBHOE cogepkaHue 4 OK-1
3akonomepHocTH | Teopernueckoe o0yueHme: 2 OK -7
HAaCJIC10BAHUSA OcHOBHbBIE OHATHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3zoBaHus raMeT. 3akonsl I'. Mennens

(MoHOTHOpHIHOE U MOJUTUOPUAHOE CKpelMBanue). BzaumopelictBue reHoB

IpakTHYeCKHE 3aHITHS: 2

Pemenne 3aaa4 Ha OMpeaAcICHUE BEPOATHOCTHU BOSHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPU
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MOHO-, 1U-, HOHI/IFI/IGPI/II[HOM 1 aHAJIM3UPYIOIICM CKPCINUBAHUHN, COCTABJIICHUEC I'CHOTUITNYCCKUX
CXCM CKPCIIHUBAHUA

Tema 2.5. OcHoBHOeE coep:kaHue 6 OK-1
Cueniennoe TeopeTnueckoe o0yueHue: 2 OK-7
Hacjlel0BaHHe 3akonbl T. Moprana. CuerieHHOe HaclleI0BaHHe I€HOB, HapylieHue cuensienus. Hacnenosanue
NPU3HAKOB MIPU3HAKOB, CLICTIJICHHBIX C MTOJIOM

IIpakTHYeckune 3aHATHS: 4

Pemenue 3aa4 Ha onpeselieHne BEPOSATHOCTH BOZHUKHOBEHHUSI HACJIEICTBEHHBIX MPU3HAKOB MIPH

CIICTJIEHHOM HAacJIeI0BaHUH, COCTABIEHNE TeHOTUITMUYECKUX CXEM CKPEIMBaHUs
Tema 2.6. OcHOBHOE cojep:KaHue 6 OK-1
3akonomepHoctn | Teopernueckoe ooy4eHmue: 2 OK-7
U3MEHYUBOCTH N3meHunBOCTH NIpU3HAKOB. BU/Ibl N3MEHUMBOCTH: HACJIEICTBEHHAs M HEHACIIEICTBEHHAs. 3aKOH

TOMOJIOTMYECKUX PSAJIOB B HaciencTBeHHOM n3menurnsocty (H.W. BaBunos). Myranmonsast reopus

M3MEHUYMBOCTU. BUibl MyTanuii 1 NpUYMHBI UX BOZHUKHOBEHUA. Kapuortum yenoseka.

HacnencreenHnsle 3a0051eBaHus YesloBeKa. | eHHbIE 1 XpOMOCOMHbBIE 00J1€3HU uenoBeka. bonesnu ¢

HACJIEICTBEHHOMN MPEIPacoIOKEHHOCThI0. 3HAYEHNUE METUIIUHCKOM T€HETHKHU B MPEJOTBPAIICHUH

Y JICYCHUH T'eHETHYECKHUX 3a00JIeBaHU UueloBeKa

IIpakTnyeckue 3aHATHA: 4

Pemenue 3ana4 Ha onpe/esieHNe TUIA MyTallMK [IPY NIEPEAYE HACIEACTBEHHBIX ITPU3HAKOB,

COCTaBJICHHE FEHOTUIINYECKUX CXEM CKpELIMBaHUS
Pa3nea 3. Teopus 3BoronMN 6
Tema 3.1. OcHoBHOE coep:KaHue 2 OK-1
HUcropus Teoperuueckoe odyueHue: 2
IBOJIIOLIMOHHOI0 [lepssie aBomonnonHble KoHUenuu (K.b. Jlamapk, JK.JI. broddon). IBomtonmonnas teopus Y.
y4eHHUsI. Hapsuna. CuHTeTHYECKAasl TEOPHs IBOJIIOLIMU U €€ OCHOBHbIE TIOJIOKEHUS.
MHKp03BOJ110HPIﬂ MHKpoaBOJHouI/Iﬂ. Honynﬂum{ KaK dJICMCHTapHas CAUHUIA DBOJIIOIINH. T'eneTnyeckue OCHOBEI

HBOJIIOIUH. DJIeMEHTapHbIe (GaKkTOPHI BOMIONMU. EcTecTBeHHBINH 0TOOP — HANpaBIAIOUINHA (hakTop

sBoJIOIMH. BuooOpa3oBanue Kak pe3yabTaT MUKPOIBOJIOIUH
Tema 3.2. OcHoBHOeE coep:xaHue 2 OK-1
Maxkpossoiaouus. | Teopernueckoe o0yuenmue: 2

Bo3nukHoBeHME T

Maxpossosmronust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBosroiuu (A.H. Ceseprios). [lytu
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Pa3BUTHE )KU3HHU

JOCTIKEHUs Onosoruyeckoro nporpecca. Coxpanenue 6MopasHooOpasus Ha 3emIie.

Ha 3emie I'unoTe3bl ¥ TeOpuU BO3SHUKHOBEHUS JKM3HU Ha 3emiie. [losiBiaeHNe NepBBIX KIETOK U UX IBOJIIOLMSL.

IIpokapuotsl 1 3ykapHuoThl. [IponCX0KaeHNE MHOTOKIIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE

OCHOBHBIX IIapCTB AYKapuoT
Tema 3.3. OcHoBHOE coep:kaHue 2 OK-1
IMpoucxoxnenue Teopernueckoe o0yueHue: 2
yeJ0BeKa — AmnTponosorus — Hayka o yenoBeke. CucreMaTuueckoe MnojioxkeHue yeaoBeka. CXoACcTBO U OTIMYUS
aHTponoreHes YeJI0BEKA € )KUBOTHBIMU. OCHOBHBIE CTAJMM AHTPOIIOTe€HE3a. DBOIIOLMS COBPEMEHHOI'O YeJIOBEKa.

YenoBedeckue packl U MX €IMHCTBO. Bpems u myTu pacceneHus yenoBeka Io IaHeTe.

[TpucnocoOaeHHOCTD YeI0BEKa K Pa3HbIM YCIOBHSM CPE/Ibl
Pasznea 4. Dxojorns 16
Tema 4.1. OcHoBHOeE coep:kaHue 2 OK-1
JKOJIOTHYECKHUE TeopeTnueckoe o0yueHue: 2
(dakTophl M cpeabl | Cpenbl OOUTAHUSI OPraHU3MOB: BOIHAS, HA3EMHO-BO3/IYIIIHAS, IOYBEHHAS, BHYTPHOPTaHU3MCHHASI. OK -7
KH3HH OU3NKO-XUMUYECKHE 0COOCHHOCTH CpeJl OOMTaHUs OpraHu3MOoB. [IpucrocobieHus: OpraHu3MoB K

KM3HH B pa3HbIX cpenax. [lonstue sxonormueckoro ¢akropa. Kimaccudukamnms 3K0I0rnaecKux

dakropos. [IpaBuio muanmyma tO. JInubuxa. 3akon TonepantHoctu B. lendopaa
Tema 4.2. OcHoBHOE cogepkaHue 4 OK-1
Honynsuus, Teopernueckoe o0yueHnue: 2
coodecTBa, DKosornyeckas XxapakTepuCTHKa BUJa U MOMYJISAMHA. JKOJIOTHYECKas HUILA BH1Aa. DKOJOTHUECKUE OK-7
IKOCHCTEMBI XapakTepucTuku nomynsiuuu. CoolmiecTBa U sKocucTeMbl. buorieHos u ero crpykrypa. Csizu

MEXJy OpranuzMamu B OuoreHo3e. CTpyKTypHbIE KOMIIOHEHTBI SKOCUCTEMBI: TPOAYLIEHTHI,

KOHCYMEHTBI, peylieHTbl. KpyroBopoT BelecTB U OTOK SHEPTHH B 3KocucTeme. Tpodudeckue

YpOBHU

IIpakTnyeckue 3aHATHA: 2

Tpoduueckue nenu u cetu. OCHOBHbBIE MOKa3aTeNM IKOCUCTEMBI. broMacca 1 mpoTyKIusl.

DKOJOTrHYeCKHe MUpaMHIbl uncell, OuoMaccel U 3Hepruu. [IpaBuino nupaMupl SHEPTUH.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM MO MEPEHOCY BEIECTBA U SHEPTUHU B

HKOCHCTEMAaX C COCTaBJIEHHE TPOPUUECKUX Leneil U Mupamu OMOMacchl U SHEPTUH
Tema 4.3. OcHoBHOeE coaep:kaHue 2 OK-1
Buocgepa — Teopernyeckoe odyueHue: 2
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rJ100aabHast buocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasienuit o buocdepe B Tpyaax B.1. OK-7
IKOJIOTHYeCKas Bepnanckoro. Ob6nactu 6uocdeps! 1 ee KoMrnoHeHTHL. JKuBoe BemecTBo Onocdeps! 1 ero GyHKIUU.
cucreMa 3aKOHOMEPHOCTH cyIliecTBoBaHus Onocheprr. OcodbeHHocT O6rochepsl Kak riao0anbHON

sKocucTeMbl. [lnHaMudeckoe paBHOBecue B Onocdepe. KpyroBopoTs! BemecTs u

OMOTEOXUMHUECKUE LUKJIIBI. [ 100a1bpHbIe SKOJIIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coep:kaHue 4 OK-1
Bausinue IIpakTnyeckue 3aHATHSA: 4
AHTPONOTreHHBIX AHTpOINOreHHbIe BO3ICHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJ aHTPOIIOTEHHOTO BO3/ICHCTBUSI.
(akTopos Ha AHTponoreHHble Bo3eiicTBUs Ha atMocdepy. Bo3aeiicTBus Ha ruapocdepy. BozaeicTBus Ha OK -7
ouochepy mutochepy. AHTpONOreHHbIe BO3JICHCTBIS Ha OMOTUYECKHE COOOIIECTBa. Y IIYOJIEHHO U3YYaroTCs

OTXO/JIbl, CBSI3aHHBIE C OMPEICTICHHON podeccueil/cnennaibHOCThIO

[IpakTuueckoe 3anarue «OTX0/1bI MPOU3BOACTBa». Ha ocHOBe denepanbHOro KiacCu(pUKanOHHOTO

KaTajora OTXOJI0B OMPEENATh KJIaCC OMAaCHOCTU OTXO/I0B; arperaTHOe COCTOSIHUE U (PU3UUYECKYIO

dbopMy 0TX0710B, 00pa3yronuxcs Ha paboyem MecTe / Ha dTanax Mpou3BOJCTBA, CBSI3aHHBIE C

orpeeNieHHON podeccreit/cCrenuabHOCThIO
Tema 4.5. OcHoBHOe coiep:KaHue 4
Bausinue IIpakTHYecKkHe 3aHATHA: 4
COUAJIBbHO- 3ILOpOBLe M €TI0 COCTABJIAIOIIUE. @aKTopLI, MOJIOKUTEIIBHO M OTPUIATCIIBHO BIMSIOIINEC HA OK-7
IKOJIOTMYECKHUX opranusMm uesnoseka. [Ipo0iema TeXHOreHHBIX BO3/IEHCTBUI Ha 3710pOBbE YEIIOBEKA
¢akTopoB Ha (2MEeKTpOMarHUTHbIE OIS, OBITOBAS XMUMHUSI, U30BITOUHBIE IIIYMBI, paHalys U T.11.). AJantanus
310pOBbE OpraHu3Ma yesoBeKa K akTopaM okpyskatomien cpezpl. [IpuHunmnel GopMupoBaHus
Y€JI0BE€Ka 3HOpOBLCC6epeFaIOH.IeFO noBeacHUA. Pu3nyueckas akTUBHOCTh U 310pOBbE. bunoxumnueckue

aCHEeKThl PALIMOHAILHOTO MUTAHUS
Paspnen 5. buoJiorus B :KU3HH 8
Tema 5.1. OcHoBHOE coaep:xaHue 4 OK-1
buorexnosiorun B | [Ipakruueckune 3aHATHS: 4

AKHU3HHU KAXKIAO0I'0

buotexHonorus kak Hayka U pou3BOACTBO. OCHOBHBIE HAITPABJICHHUSI COBPEMEHHOM
onorexHonoruv. Meroasl OnorexHonoruu. OOBEKTH OMOTEXHOJIOTUN. DTHUKA ONMOTEXHOJIOTHUECKIX
Y TEHETHYECKUX DKCIIepUMEHTOB. [IpaBuiia movcka u aHanmsa OM0IKOJOTUYECKON nH(popMaIuu u3
Pa3IMYHbIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JINTepaTypa, CpeCcTBa MacCOBOI
uHpopmanuu, cetb UHTEpHET U Apyrue)
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Keticpl Ha aHanu3 nHGOPMALIUU O HAYYHBIX JOCTHKEHHUAX B 00JACTH T€HETHUECKUX TEXHOJIOTHIA,
KJIETOYHOM MHXKEHEPHUH, MUIIEBBIX OMOTEXHOJIOTUH. 3aluTa Keiica: mpecTaBIeHUuE Pe3yJIbTaToB
pelIeHns KEWCOB (BBICTYIIEHUE C IIPE3EHTALUE )

Tema 5.2. OcHoBHOE coep:kaHue 4 OK-1
buorexnosnorun u | [lpakTuyeckue 3aHATHS: 4
TeXHUYECKHe Pa3Butne OMOTEXHOJIOTHIT C IPUMEHEHUEM TEXHHUYECKHX CHCTEM (OMOMHKEHEpHs,
CHCTEMBI OononH(popMaTUKa, OMOHUKA) U X IPUMEHEHHUE B )KM3HU YEJIOBEKA, ITOUCK M aHAJIU3 HHGOPMAIIH

U3 PA3JIMYHBIX ICTOUHUKOB (Hay4Hasi U y4eOHO-HAY4Has JINTEPATypa, CPEICTBA MACCOBOM

nHopmanuu, cetb IHTEpHET U 1pyrue)

Keticpl Ha aHa)IM3 HHGOPMALIMY O PA3BUTUN OMOTEXHOJIOTUHN C TPUMEHECHHEM TEXHHUECKUX CUCTEM

(o rpymmam)

3amura keiica: [IpencraBieHue pe3ynbTaToOB PeHICHHS KEWCOB (BBICTYIUICHUE C TPE3CHTAINCH )
CamocrositenpHas padbora 4
Jlexuuu 34
[TpakTyeckas pabora 34
3aueT ¢ OLeHKOI
Bcero: 72
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3. YCJI0BUs PEAJIM3ALINN IHPOI'PAMMUBI
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MAaTCPUHAIBHO-TEXHUICCKOMY o0ecreYeHnIo

Kabuner «buonorum», ocHallleHHbIH 00OpyAOBaHUEM: MeOenb, JA0CKa, Mel,
HarIsgHbIe MOCOOMs (KOMIUICKTBHI Y4e€OHBIX TaOJIMIl, IJIAKaTOB), TEXHUYCCKUMHU
cpencTBaMu OOYYCHHS: KOMIBIOTED C YCTPOWCTBAMH BOCIPOU3BEICHUS 3BYKA,
MPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C AIKPAHOM, YKa3Ka-TIPE3CHTEP TSI MPE3CHTAIIHH.
3.2. MudopmanuonHoe odecrnedenne 00ydeHust

Jnst  peammzarui  TiporpamMMbl - OmOMuMoTeuHbIn  (poHJ 00pa3oBaTENbHOMN
OpraHu3allid JOJDKEH HMMETh Ie4YaTHbIEe W/WIM 3JEKTPOHHBbIE 00pa3oBaTelIbHbIE U
WHOOPMAIIMOHHBIE  PECypChbl, PEKOMEHJOBaHHBIE I  HCIOJB30BaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, He CTaplle MSATH JIET C MOMEHTA U3/JaHu4.

OCHOBHBIE HICTOYHUKH:

1. Konecunukos, C. 1., O6mias 6uonorus : yueonoe nocodue / C. U. KonecHukoB. —
Mocksa : KnaoPyc, 2023. — 287 c. — ISBN 978-5-406-11707-1. — URL.:
https://book.ru/book/949522

JIoTIOTHUTENbHBIE UCTOYHUKHU:

1. Pynbe, K. ®@. N30panHbie OMONIOTHYECKHE MPOU3BEACHUS [ DIEKTPOHHBIN pecypc]
: / Pynbe K.®. — Mockaa : Jlanb, 2019 .— JlocTyn no JOTUHY U NAPOJII0 U3 CETU
HNuTepHet — ISBN 978-5-507-40925-9 —
<URL.:http://e.lanbook.com/books/element.php?pll_id=52769>.

2. Mawmontos, C. I'., O6mas 6uonorus : yueonuk / C. I'. MamonToB, B. b. 3axapos.
— Mocksa : KnoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. — URL.:
https://book.ru/book/948581
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4. KOHTPOJIb n OLHEHKA PE3YJBbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCIUATLINHBI

Koutpoir u omeHka pe3yiabTaTOB OCBOEHHUS 00I1e00pa3oBaTesIbHON
JTUCHUIUIMHBL PACKPBIBAIOTCS Yepe3 MUCHUIUIMHAPHBIE PE3YJIbTaThl, HApPaBICHHBIE
Ha (opmupoBaHHe OOUIMX M TPO(GECCHOHATBHBIX KOMIETEHIMM MO pa3nenaMm u
TEMaM COZepKaHus yueOHOTro MaTepHaia.

Oo0mas Paznen/Tema Tun oueHOYHbIX MEPONPUATHIA
KOMIIETEeHIHSA

Pa3zgen 1. Kinerka —
CTPYKTYPHO-(PYHKIMOHAJIbHASA
eIUMHHUILA JKUBOT0

OK 01 CtpykTypHO-GyHKITMOHATHLHAS OueHuBaemasi AUCKYCCHS 11O
OpraHu3aIMs KIETOK BOIIPOCAM JICKITUT

Pa3paboTka MeHTanbHON KapThl 11O
KJIacCU(PUKAIIUU KIIETOK U UX
CTPOCHUIO Ha MPO- U
JYKapUOTHYECKHX U I10 IIAPCTBAM B
MUHU TPYIIax

Brinonuenue u 3amura
71a00paTOPHBIX padoT:

«CTpoeHue KIIeTKH (pacTeHus,
JKUBOTHBIE, TPHUOBI) U KJIETOUYHBIC
BKJIFOUEHUS (Kpaxmall,
KapOTHUHOM/IBI, XJIOPOILIACTHI,
XPOMOTLIIACTHI)»

[IpakTudeckoe 3aHsTHE.
[IpencraBneHue yCTHBIX COOOIICHHIA
C TMpe3eHTaluel, MOArOTOBICHHBIX
IO TMIEPEYHIO HCTOYHHUKOB,
PEKOMEHIOBAaHHBIX MPETOIaBaTeIeM

OK 01 CtpyKkTypHO-QyHKIIMOHATIbHbIE @pOHTAIBHBIN ONPOC

(akToOpbI HACIEACTBEHHOCTH Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
MIOCJIEZI0BATEILHOCTH HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B CiIydae
W3MEHEHHUs MTOCIIe0BATEIbHOCTU

Hykneotunos JJHK
OK 01 OOmeH BemecTB U npeBpaiieHne | OpoHTANbHBINA ONPOC
SHEPIUu B KJIETKE 3arosHeHNEe CPaBHUTEIbHON

TaOJIUIIBI XapaKTEPUCTUK THIIOB
oOMeHa BEleCTB

OK 01 JKW3HEHHBIN LUKII KJIETKH. OO6cy>xaeHne o BoIpocam JIeKIUH
Muro3. Metio3 PazpaboTka JIeHTbl BpeMEeHU
KU3HEHHOTO 1IUKJIa

Pazjnen 2. Ctpoenue u GpyHKUMHU
opraHusma

OK 01 Crpoenune opranusma OrneHnBaemasi JUCKYCCHUS
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Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHoOB U CHCTEM OpPraHOB
OpraHu3MOB (pacTeHUs, KUBOTHEIE,
YeJI0OBEK) C KPaTKou
XapaKTEPUCTUKON UX PYHKITUH

OK 01

@DopMbl pa3MHOKEHUS
OpraHu3MOB

®poHTaTIBHBINA OITPOC
3anonHeHue TabauLbl ¢ KpaTKou
XapaKTepUCTHKON U TPUMEPaMHU
(hopM pa3MHOKEHHUST OPTAHU3MOB

OK 01

3aKOHOMEPHOCTU HACIEAOBaHUS

Pa3paboTka rioccapus
@pPOHTAIIBHBIN ONIPOC

Tect 1o Bompocam JIeKUUH
Pemenue 3agau Ha onpenenenne
BEPOATHOCTU BOSHHUKHOBCHUA
HACJICACTBCHHBIX ITPHU3HAKOB IIPHU
MOHO-, TU-, IOJIUTUOPUIHOM U
AQHAIM3UPYIOLIEM CKPEIINBAHUU,
COCTABJICHUE T'€HOTUIINYECKUX CXEM
CKpELIMBaHUs

OK 01

CHGHH@HHOC HaCJICAOBaHUC
IIPU3HAKOB

Tect

PazpaboTtka rioccapus

Pemenue 3aga4 Ha onpeneneHue
BEPOSTHOCTH BOBHUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB MPH
CICIUICHHOM HaCJICJOBAaHUH,
COCTaBJICHHE TEHOTHUIIMYECCKUX CXEM
CKpEIIMBaHUS

OK 01

3aKOHOMEPHOCTH U3MEHYHBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHne
THIIA MyTallMHU IIpU IIEpeIave
HACJICACTBCHHBIX IPHU3HAKOB,
COCTAaBJICHHUEC I'CHOTUIITMYECKUX CXEM
CKpEILMBaHUS

Pasnen 3. Teopusi 3Bo/11ounu

OK 01

MakposBonronus.
Bo3HukHOBEHME U pa3BUTHE
JKM3HHU Ha 3eMiie

Pa3paboTka neHTHI BpeMeHH
BO3HMKHOBEHUS U Pa3BUTHS )KU3HU
Ha 3emie

OK 01

[IpoucxoxaeHue yemoBeka —
aHTPOIIOTEHE3

@pOHTAIBHBIN ONPOC
Pa3paboTka neHTHI BpeMeHH
MIPOUCXOKIACHUS YeTIOBEKa

Paznen 4. Ixosorusa

OK 01
OK 07

Dkosorudeckue GpakTopsl U
Cpelbl KU3HU

Tect o skonoruveckum pakTopam u
cpeliaM >KU3HU OpraHu3MOB

OK 01
OK 07

[Tomymsimus, cooOrecTna,
9KOCHCTEMBI

CocraBieHne cxeM KpyroBoporta
BEIIECTB, UCIIOJIb3Yysl MaTEPHUAIIBI
JEKIUU

Pemenue npakTuko-
OPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHu# 10 NEPEHOCY BELIECTBA U
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SHEPTUU B IKOCHCTEMAX C
cocTaBieHHE TPOPHUUECKHX Ienel u
nupaMu] OMoMacchl U SHEPTUn

OK 01 buocdepa — rmobanpHas OueHuBaemasi JUCKycCus

OK 07 IKOJIOTUYECKAs CHCTEMA Tect

OK 01 BinsiHue aHTpOnoreHHsIx Tect

OK 07 (dakTopoB Ha buochepy [TpakTuueckas padbora “OTX0abI

MPOU3BOJICTBA”
OK 07 Bnusinue counanbHo- OuenuBaemas 1UCKyccus
IKOJIOTHYECKUX (PaKTOPOB HA Brimonnenue nadopatopHoii paboTsl
3JI0pPOBbE YETIOBEKA Ha BBIOOD:
"YMcTBeHHas paboTOCIOCOOHOCTH",
"Bnusiaue abnoTHueckux GakTopoB
Ha YesioBeKa (HU3KUE U BHICOKHE
TeMmneparypsl)”

Pasnea 5. buoJsorust B ;Ku3HH

OK 01 buorexnonoruu B )xu3Hu Brinonnenue keiica Ha aHaIu3

KaXKI0T0 uH(GOpPMaIIUU O HAYYHBIX
JOCTHKEHUSIX B 00JIaCTH
TeHETUYECKUX TEXHOJIOTHIA,
KJICTOYHOW WHKXCHEPUH, IMUAIIEBBIX
OMOTEXHOIOTHUH (110 rpymnmnam),
MPE/ICTABICHUE PE3YIbTATOB
pELIEHHS KEMCOB

OK 01 buoTtexHonoruy u TeXHUYECKUE BrinosiHeHue keiica Ha aHAIN3

CUCTCMBI

uH(GOPMAITUHU O PA3BUTHUS
OMOTEXHOJIOTHM ¢ TPUMEHEHUEM
TEXHUUYECKUX CHCTEM (10 TpyIIam),
MIpe/ICTaBIeHNE PE3YIbTAaTOB
pELIEHUs KEWCOB
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5. ®OHJbI OHEHOYHBLIX CPEJACTB

Bonpocs! 1iist HOATOTOBKH K 3a4ETy C OLEHKOM 0 JUCHUIUIMHE «bromorus

1. YpoBHU opranuzanuu xuBoit Marepun. O0IIas XxapaKTepUCTHKA )KU3HU, CBONCTBA
JKUBBIX CUCTEM. XHUMUYECKUN COCTAB KJIETOK.

2. CtpoeHue MpokapuoTHuyeckord KieTku. CTpoeHHe H3YKapUOTHYECKON KIIETKH.
Hexnerounsie popMbl Ku3HHU (BUPYCHI, OakTepuodaru).

3. Hyxneunoseie kucnotel: JIHK, PHK nHaxoxneHnue B KieTKe, UX CTPOCHHE U
bynkuuu. MaTpudHble MpoILEecChl B KIETKE: peIUIMKalus, OMOCHHTE3 Oelika,
penapanus. ['eHeTHYeCKui KO U €ro CBOMCTBA.

4. Tnactuueckuit oOMeH. doTocuHTe3. XEeMOCHUHTES.

o

MmuTo3, €ro cTaguu U NPOUCXOASIIME MPOLECChl. MEN03 U €ro CTaaumu.

6. B3aumocBsI3b OpPraHoB W CHUCTEMbl OPraHOB B MHOTOKJIETOYHOM OpraHU3ME.
['oMeocTa3 opranusma u ero noJAep>KaHue B IIPOLIECCE KU3HEAESITEIBHOCTH.

7. Bunel Oecnonoro pasmHoxeHus. IlonmoBoe pa3mHoxkeHue. [‘ameTtorenes y
YKUBOTHBIX.

8. DmMOpwuorene3 u ero craauu. [loctamOpuonanbuelil epuoA. [Ipsimoe u HenpsiMoe
pa3Butre. OHTOT€HE3 PaCTEHUIA.

9. 3akonomepHOCTH 00pazoBaHMs rameT. 3akoHBI . MeHmens (MOHOTHOpHIHOE U
NOJIMTUOPUJTHOE CKpelrBanue). BzanmoaencTere reHoB.

10.CuenyieHHOE HacleJOBaHME TEHOB, HapylleHue cuemaeHus. Hacnenoanue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

11.Bunbl U3MEHYMBOCTH: HACJICJICTBEHHAs] U HEHACJTEACTBEHHas. Buasl MyTanuii u
MIPUYUHBI ux BO3HMKHOBeHUs. bone3nu C HACJIeICTBEHHOU
MPEAPACIONIOKEHHOCTHIO.

12.9BomonmonHas Teopust Y. JlapBuna. CuHTeTHUECKass TEOpHUsS DIBOJIOLMU U €€
OCHOBHBIE TI0JIOKEHUS.] e HeTUYeCKEe OCHOBBI 3BOJIIOLIMH.

13.®@opMbl ¥ ocHOBHbIe HampaBieHus MakposBoitonuu (A.H. Cesepiios).
Coxpanenue 6uopazHooOpasust Ha 3emuie. ['UMOTE3bl U TEOPUH BO3HUKHOBEHMSI
YKU3HH Ha 3emie.

14.Cx0ACTBO U OTJIMYMS YEJIOBEKA C JKUBOTHBIMU. OCHOBHBIE CTA/IMK aHTPOIIOTeHE3a.
DBOJIIOLIMSI COBPEMEHHOT'O YEJIOBEKaA.

15. ®u3uKo-XxuMHUYECKUE OCOOCHHOCTH cpen obutaHus OpPTraHu3MOB.
[Tpucnoco6ieHust OpraHu3MoB K JKU3HHU B pa3HbIX Cpeliax.

16.0xonornueckas XapakTEepPUCTHKA BUAA U oy, CTpyKTypHbIE KOMITOHEHTHI
DKOCUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, peaylUeHThl. KpyroBopoTr BemiecTB u
IIOTOK 3HEPIUH B 3KOCUCTEME.

17.06mactu Ouochepsl U €€ KOMIOHEHTHl. KpyroBopoThl  BEIIECTB U

OMoreoXuMuueckue  IUKIbL.  [J1I00aJbHBIE  DKOJIOTHYECKHE  MPOOJIEMBbI

COBPEMEHHOCTH.
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18. AHTpoTIOreHHbIE BO37eHCTBUS Ha Ouocdepy. AHTPOIOreHHbIE BO3JECUCTBUS Ha
OroTHYecKHne cOOOIIECTBA.

19.3n0poBre M ero cocrtapistone. PakTopbl, MOJOXKHUTEIBHO U OTPULIATEIHHO
BIUSIONMINE  HA  OpraHm3M  dYenoBeka.  [lpuHnmummel  popmupoBaHms
3I0pPOBBECOEPEraroIIero MOBEACHHUS.

20.0OcHoBHBIE HaITpaBJICHUS COBPEMEHHOU OMOTEXHOJIOTHH. OTtHkKa
OMOTEXHOJIOTUYECKUX U TEHETUYECKUX IKCTIEPUMEHTOB.

Kputepuu onieHuBaHUS ;

90 + 100% (5 6amnoB) mpHcBaUBaeTCsA OOYYAIOIIEMYCS, €CIIM OH ITOJHOCTHIO
BBITIOJTHIII 33]JaHUE 3a9eTa C OIEHKOM,;

80 + 89% (4 Oamna)nmpucBamBaeTCs OOYYAIOMEMYCs, €CJU OH ITOJTHOCTHIO
BBITIOJTHAJI OJTHO 33JIaHUE 3a9€Ta C OIEHKOW M TOMYCTHJI CYIIECTBEHHBIC OITMOKHU TIPH
BEITIOJTHEHUH BTOPOTO 3aaHUS;

70 + 79% (3 Oanna) mpucBaMBaeTCs OOYYalOIIEMYCs, €CJId OH TMOJHOCTBHIO
BBITIOJIHUJI OJTHO 33JJaHUE 3a4€Ta C OLICHKOM;

menee 70% (2 Oamna)mpucBamBaeTcs OOyYaroIIeMyCs, €CIM OH HE CMOT
BBITIOJIHUTH HU OJTHOTO 3a/IaHMs 3a4€Ta C OIEHKOM.
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6. AJIATITAIIUSI PABOYENA TNPOTPAMMBI JUISI JIMI C
OTPAHUYEHHBIMH BO3MOKHOCTSIMM 3/I0POBbBSI (OB3)

AnanTupoBaHHas MporpamMMma pas3padaThIBacTCs NMPU HATUYHUH 3asBICHHUS CO
CTOPOHBI OOy4aromerocs: (poAUTENEH, 3aKOHHBIX MPEACTABUTENICH) U MEIUITUHCKUX
MoKa3aHu# (PEKOMEHIAIUSAMU TICUXO0JIOTO-MEINKO-TIeIarorHIeckoil komuccun). s
WHBAJIMIOB aJalTUpOBaHHAas oOpa3oBaTelbHAs TporpamMma pas3padaThiBaeTcsi B
COOTBETCTBUH C MHANBUAYATBHON TIPOTPaMMON peabnINTaIIHH.
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PeliTUHI-IIJIaH TUCHUILITIAHBI

C0OO0.01.11 buomorus

CrnermanpHocTh 11.02.17 Pa3paboTka 3eKTPOHHBIX YCTPOMCTB M CUCTEM

kypc 1, cemectp 1 2025/2026 yu. 1.

bamn 3a Yucno
KOHKpET | 3aJaHuil bauist
HOE 3a Munnma | Makcuma
Busl yaeOHON AeATEIFHOCTH CTYICHTOB 3aJlaHUE | CEMECTP JIbHBIN JIbHBII
Pa3ned 1. Kierka — cTpyKTYPHO-()YHKIIMOHAJIbHAS €IMHHUIIA }KMBOT'0
Texynuii KOHTPOJIb
BrlinonHenue npakTHYeCcKuX padoT 5 3 0 15
BruinosHenue 1oMalIHUX 3aJaHUMI
BolnosiHeHUE CaMOCTOATENBLHON paboThI 4 1 0 4
Bcero 19
Paszgea 2. Ctpoenne u GyHKIIMU OPraHu3Ma
Texkymmii KOHTPOJIb
BrinoaHeHne mpakTHYecKux padboT 5 2 0 10
BrinosiHeHune JOMAaNIHHUX 3aJaHU
BrinonHeHne caMocToATEeIbHON PabOThI 4 1 0 4
Bcero 14
Pasnea 3. Teopusi 3BoJ1I0O0NH
Texkynuii KOHTPOJIb
BrInonHeHne npakTHYECKUX padoT 5 2 0 10
BoinojiHeHHe JOMAIIHUX 32JaHU I
BolnosiHeHUE caMOCTOATENbHON paboThl 4 1 0 4
Bcero 14
Pasznea 4. Dxojiorns
Texkymmii KOHTPOJIb
BrinonHeHue npakTHyecKux padoT 5 2 0 10
BrinosiHeHune TOMAaNIHUX 3aJaHU
BrInonHeHue caMocTosITeIbHON paboThl 4 1 0 4
Bcero 14
Paspnen S. buoJiorusi B :KU3HH
Texkymmii KOHTPOJIb
BolnosiHeHue npakTuyecku padot 5 1 0 B
BrinosiHeHHe JOMALIHUX 3aJaHUM
BolnosiHeHHE caMOCTOATENbHON paboThI 4 1 0 4
Bceero 9
IHoompureabHbie 0aJJIbI
1. BeimosHeHe 3a1aHUl B CUCTEME IEKTPOHHOTO 00YUYEHHUSI 0 B
2. BeinosiHEeHNE MHIMBUYaJIbHBIX 33JaHUM 0 5
Bcero 10
ITocemaemMocTh (0271161 BBIYUTAKTCS U3 0011eli CyMMBbI HA0OpaHHBIX 0aJ1J1I0B)
1. IlpucyTcTBHE Ha JIEKITMOHHBIX 3aHITHSX 0 -6
2. IlpucyTcTBHE HAa MPAKTUYECKUX 3aHATUSAX 0 -10
HT0roBblii KOHTPOJIb — 324€T ¢ OLCHKOM
YcTHBII onpoc 0 30
HTroro 110
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