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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJIbHOM JUCHOUIIJIMHBI OY .13 BUOJIOT U

1.1. MecTO0 AMCHMIUIMHBI B CTPYKType 00pa3oBaTebHOH NPOrpaMMbl
CIIO:

O61eoOpazoBaTenbHas AUCHUIUIMHA «buonorus» sBiseTcs o0053aTeNbHON
4acThl0  00II€00pa3oBaTEbHOTO  IMKJIa  0Opa3oBaTeNbHOM  NpOrpamMmbl B
cootrBercTBUM ¢ PI'OC CIIO mo cnenuansHocTH 19.01.18 Anmaparuuk-oneparop
IPOU3BOJICTBA MPOAYKTOB MMUTAHUS U3 PACTUTEILHOTO ChIPbSI

1.2. IIe.]'lI/I H INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHTUIITUHBI:

1.2.1. Heanb AuCUMIIAHBI

Conep:xanue mporpaMmbl 0011e00pa3oBaTEILHON JUCHUILUIUHBL «Buosorus»
HaIpaBJICHO Ha JOCTHKEHUE LIEITH:

- OBJaJCHUE OOYYAIOUIMMHCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIHLHOMN
OpraHU3alliM KUBBIX CUCTEM Pa3HOr0 paHra, MpHOOPETEHWE YMEHUM HCIIOJIb30BaTh
9TH 3HAHUS JJISI TPAMOTHBIX JEHCTBUN B OTHOIICHUH OOBEKTOB JKMBOM MPUPOJIBI U B
MpaKTUYECKONH MpodeCCHOHAIBHON AesATeabHOCTH Mo cneruaibHoctd 19.01.18
AmnmapaTdyuk-ornepaTop IMPOU3BOJACTBA MPOAYKTOB IHUTAHUS W3 PACTUTEIHLHOIO

CBIpbSA

1.2.2. Tlnanupyemsbie pe3yJabTaThl

O0CBOCHHUA 001Ie00pa30BaTeIbHOM

aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AUCIHUIUIMHA UMeeT npu (popmupoBanuu u pa3sutuu OK u

I1K.

Koa u HaumeHoBaHue
(opMupyeMbIX KOMIIETEH U

H.]'Ial-ll/lpyEMl)le Pe3yJbTaThbl OCBOCHUA TUCHUIIJINHBI

Oomue

HCUHUILUIHHAPHBIE
p
(npeameTHbIE)?

OK O01. BsiOupath crocoOsr
pelieHus 3a/1a4y
npo¢ecCuOHAIBHON
JeSTeIbHOCTH TPUMEHUTENBHO
K pa3JIMYHBIM KOHTEKCTaM

B wactu Tpynosoro
BOCIIUTaHMS:

- TOTOBHOCTH K TPYy#y,
0CO3HaHME LIEHHOCTH
MacTepcTBa, TpyAoJtooue;

- TOTOBHOCTb K aKTUBHOM
JeSITeTTHHOCTH
TEXHOJIOTUYECKOH 1
COIIMAIbHOW HAIPABIIEHHOCTH,
CHOCOOHOCTh MHUIIUHPOBATH,
TUTAHUPOBATh U
CaMOCTOSITENIHO BBIMOIHATh
TaKYyIO ACATCIIBHOCTD,

- HHTEPEC K pa3InYHbIM
cthepam podeccunoHaATbHOU

- cOpMHUPOBAHHOCTH 3HAHHH O
MecTe M poji OHMOJIOTHH B
CHCTEeME HayJyHOTO 3HAHUS;
(GyHKIIMOHATBHON
IPaMOTHOCTH YEJIOBEKA JIJIS
peleHNs KU3HEHHBIX
npobiem;
c(OPMHPOBAHHOCTh YMEHUS
pacKphIBaTh COJEpKaHNE
OCHOBOIIOJIAraloIINX
OHOJOrMYECKUX TEPMUHOB U
MOHATHUH: JKU3HB, KJIETKA,
TKaHb, OpPTaH, OPraHu3M, BH]I,
MOTYJISALUS, SKOCHCTEMA,
o6uoreHos, ouocdepa;

2 Hucnunmunapaeie (IpeIMETHBIE) pe3ybTaThl YKa3bIBAIOTCSA B COOTBETCTBHU C HMX IOJHBIM
nepeurneM Bo ®I'OC COO ot 17.05.2012r. Ne 413 (B mocneaneit penakuuu ot 12.08.2022)
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JESITEIIbHOCTH,
ORtajieHre yHUBEPCATbHBIMH
y4eOHBIMU MTO3HABATEIIBHBIMU
NEUCTBUSIMU:

a) 0a30BBIC JTOTHYECKHUE
NEUCTBUA:

- CaMOCTOSITEIHHO
bopMynHupoBaTh 1
aKTyaJIu3UpOBaTh MPoodIEMY,
paccmaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBATh
CYILLIECTBEHHBIN IIPU3HAK WU
OCHOBAHUS JJIsl CDAaBHCHHS,
KJIaCCU(UKAUU U 000OIICHNUS;
- OTIPENICISATh LN
JIeSITCIIBHOCTH, 32/1aBaTh
napaMeTpsl ¥ KPUTEPUHU HX
JIOCTH)KCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
POTHBOPEYUS B
paccMaTpUBaeMbIX SBICHUSX;
- BHOCUTh KOPPEKTHBHI B
JIESITEIIbHOCTD, OI[CHUBATh
COOTBETCTBUE PE3YJIbTATOB
EJISIM, OIICHUBATH PUCKU
MOCJICICTBHI JESITEILHOCTH,

- pa3BHUBATh KPEATHBHOE
MBIIUICHUE TP PEIICHUN
JKU3HEHHBIX TTPOOJIEM

0) 6azoBbIC
HCCIICIOBATEIILCKUC ICHCTBHS:
- BIIQJIeTh HaBBIKAMU y4eOHO-
HICCJIEN0BATEILCKON U
MIPOEKTHOMH J1eATeIbHOCTH,
HABBIKAMU pa3peIIcHHS
npobiewm;

- BBISIBJISITH TIPUYUHHO-
CJIE/ICTBEHHBIE CBS3H U
aKTyaJIn3UpPOBaTh 3a1a4y,
BBIIBUTATh TUIIOTE3Y €€
peIleHu s, HaXOAUTh
apryMeHTHI JUIs
JIOKA3aTeIbCTBA CBOUX
YTBEPXKACHUIA, 3a]1aBaTh
napaMeTpsl U KPUTSPUH
peleHus;

- aHAJTM3UPOBATH TOJTyYCHHBIC
B XOJI€ peIIeHHs 33191
Pe3yIIbTaThI, KPUTHICCKH
OIICHUBATh UX JIOCTOBEPHOCTb,
IPOTHO3MPOBATh H3MCHCHHE B

MeTabo0yn3M (0OMEH BEILECTB H
MpeBpaIcHUE YHEPTUN),
roMeocTa3 (caMoperyJsinus),
OmocHuHTE3 OeJIKa, CTPYKTYpHAs
OpTaHM3aIHs )KUBBIX CUCTEM,
JTUCKPETHOCTD,
CaMOpPETYJISIIHS,
CaMOBOCITPOU3BE/ICHNE
(penmpoxykums),
HACJIEJICTBEHHOCTb,
W3MEHUYUBOCTb,
9HEPro3aBUCUMOCTD, POCT U
pa3BHUTHE, YPOBHEBAS
OpraHu3alus;
c(hOPMHUPOBAHHOCTH YMEHUS
pacKpbIBaTh COJIEPKaHUE
OCHOBOIIOJIATAIOIINX
OHMOJIOrMYECKUX TEOPUM U
TUIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MyTaIllAOHHOM,
JBOJIIOIIMOHHOM,
MIPOUCXOXKICHUS KU3HU U
YeNoBeKa;
c(OPMUPOBAHHOCTH YMEHUS
pacKpbIBaTh
OCHOBOIIOJIararome
OHMOJIOTUYECKHE 3aKOHBI 1
3akoHoMepHocTH (I'. Menaens,
T. Moprana, H.A. BaBunosa,
3. I'ekxenst, @. Mronnepa, K.
Bbapa), rpanuiisr ux
MPUMEHUMOCTH K JKHBBIM
CUCTEMaM;

MpUOOpPETEHNE OTbITA
MPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOT'O TTO3HAHUS,
UCTIONB3YEMbBIX B OMOJIOTHUH:
HaOII0JICHUS U OTTUCAHUS
KUBBIX CUCTEM, ITPOLIECCOB U
SIBJICHUH; OpTraHU3alMH U
MIPOBEICHUS] OMOTOTHUECKOTO
9KCIIEPUMEHTA, BBIIBIKCHUS
TUMOTE3, BBISIBICHUS
3aBUCHMOCTH MEXTY
HCCIIeTyeMbIMU BETHUNHAMH,
00BSICHEHUS TOTYYEHHBIX
pE3yIbTATOB H
(hopMyITHpOBaHHMSI BBIBOJIOB C
HCIIOJIb30BAaHUEM HAyYHBIX
MOHSTUH, TEOPUI U 3aKOHOB;
c(hOpPMHUPOBAHHOCTH YMEHUS
BBLJICIISITH CYIIICCTBEHHBIC




HOBBIX YCJIOBUSIX;
- YMETb NePEHOCUTH 3HAHUSI B
MO3HABATEIIbHYIO U
MPaKTUYECKYIO0 00JIaCTH
JKH3HEICATCILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS
U3 pa3HBIX IPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIE UIIEH,
npeayiaraTh OpUruHaIbHBIC
MOJIXOJTBI U PEIICHHUS;

- CITOCOOHOCTB HX
HCIIOJIb30BaHKS B
IMO3HABaTEILHOM 1 COIHAILHOMN
MIPAKTUKE

MPU3HAKH BUPYCOB, KJICTOK
MPOKAPHOT U DYKAPHUOT;
OJTHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB,
BHIOB, OMOT€O0IIEHO30B U
IKOCHCTEM; OCOOCHHOCTH
MIPOIIECCOB OOMEHA BEIIECTB U
NPEBpAICHHS SHEPTHH B
KJIIeTKe, (hOTOCHHTE3a,
TUTACTHYECKOTO U
SHEPreTHYeCKOro 0OMeHa,
XEMOCHHTE3a, MHTO03a, MEi03a,
OIJIOJIOTBOPEHHUSI, PA3BUTHUS U
pPa3MHOXKCHHS,
WHIMBUYAIbHOTO Pa3BUTHSI
opraHu3ma (OHTOTEHEe3a),
00pbOBI 32 CYILIIECTBOBAHMUE,
€CTECTBEHHOT'O 0TOOpa,
BU1000pa30BaHUs,
PUCTIOCOOIEHHOCTH
OpPraHu3MOB K cpeJie OOuTaHus,
BJIMSIHUSI KOMITOHEHTOB
9KOCHCTEM, aHTPOIIOTEHHBIX
M3MEHEHUH B AKOCUCTEMAX
CBOGH MECTHOCTH,
KPYTOBOpPOTa BEIIECTB H
NpeBpalIeHHe YHEPTUU B
ouocdepe;
c(hOpMUPOBAHHOCTh YMEHUS
peraTh OMOJOTUYECKHE
3aJ1auu, COCTaBJISITh
TCHOTUITUICCKUE CXEMBI
CKPEUIMBAHUS ISl PA3HBIX
THUIIOB HACJICIOBAHUS
NPU3HAKOB Y OPraHU3MOB,
COCTaBIISAATH CXEMBI IIepeHoca
BEIIECTB U YHEPTUU B
9KOCUCTEeMaXx (LIeTH MUTaHMUs,
MUIIEBHIE CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MOWCKA, aHaJIN3a U
WHTEpIpeTauu nHHOpMaun
1 “HGOPMaAIMOHHbIE
TEXHOJIOTUU JIJISl BBITIOJTHEHUS
3a1a4 mpodeccuoHaTbHON
JeSATeIbHOCTH

B o0nacTu IeHHOCTH Hay4YHOTO
NIO3HAHMS:

- chopMUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U
00I11eCTBEHHOM MPaKTHKH,
OCHOBaHHOT'O Ha TUAJIOTe
KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MeCTa B
NOJHKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE

c(hOpMUPOBAHHOCTh YMEHUM
KPUTHUYECKH OIICHUBATh
nH(popManno OMOJIOTUYECKOTO
COJIepKaHus1, BKITIOYAIOIIYIO
IICCBAOHAYYHBIC 3HAHWA U3
Pa3IMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoi
nH(pOpMauY, HAYIHO-
MOMYJISIPHbIE MaTE€pPHAIbl);
MHTEPIPETUPOBATH ITUYECKHE
ACIICKTbI COBPECMEHHBIX
UCCIIeIOBAaHM B OHOI0THHY,
MeIUIHE, OMOTEXHOIOTHH,
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SA3bIKOBOM M UYMTATEIBCKOU
KYJIBTYpPBI KaK Cpe/iCTBa
B3aUMOJICUCTBUS MEXKIY
JIIOJIbMU U TTO3HAHUSI MUPA;

- OCO3HaHHE LIEHHOCTHU
HAyYHOU JeSATENIbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh
MPOEKTHYIO U
HCCJIEI0BATEIIbCKYIO
JESTEIIbHOCTh UH/IUBUTYyaJIbHO
U B IPYIIIIE;

OBnazieHre yHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIHHBIMU
NEUCTBUSIMU:

B) pabota ¢ uHpopmaIuei:

- BIIaJICTh HaBBIKAMU
MOJTy4eHUsI THPOPMAITUH U3
HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIEHO
OCYIIECTBIISATH MMOUCK, aHATU3,
CUCTEMAaTHU3AIHIO U
HWHTEPIIPETAINIO HHPOPMAIIHH
pa3IMYHBIX BUIOB U (hopM
MIPE/ICTABJICHHUS;

- CO371aBaTh TEKCTHI B
pa3ianuHbIX (popMaTax ¢
y4eTOM Ha3HaueHUs
nH(popMaIuU 1 1eIeBOM
ayJUTOPHUH, BBIOUpas
ONTUMAJIIBHYIO (popMy
MIPEACTABICHUS U
BU3yaJIM3aIUH;

- OLIEHUBATh JI0OCTOBEPHOCTb,
JETUTUMHOCTh HH(POPMAIIHUH,
€€ COOTBETCTBHUE MPABOBBIM U
MOPAJIbHO-ITUYECKUM HOpMaM;
- UCTIOJIb30BaTh CPEJCTBA
MH(OPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B pEIICHNUN
KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aIlMOHHBIX 33/1a4 C
cobioieHreM TpedoBaHUH
SPrOHOMHUKHU, TEXHUKU
0€30ITaCHOCTH, TUTHCHBI,
pecypcocOepexeHus,
MPaBOBBIX U ATUIECKUX HOPM,
HOPM UH(POPMAITUOHHON
0€e30I1acHOCTH;

- BIIJICTh HaBBIKAMU
pacro3HaBaHMs U 3aITUTHI

paccMmarpuBath Ti100aIbHbIC
9KOJIOTUYECKHE MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOILIEHHUIO K HUM
COOCTBEHHYIO MMO3HUIIUIO;
c(OPMHPOBAHHOCTH YMEHHH
C03/1aBaTh COOCTBEHHBIE
NMCbMEHHBIC M YCTHBIC
COOOIICHUSI HA OCHOBE
OuosornuecKoi HHpopMaIuu
W3 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh
MIOHATUMHBIN anmnapar
OuoI0rNH




uHpopManuu,
nH(}pOpMaAITMOHHOM
0€301aCHOCTH JINYHOCTH

OK 04. DddexTuBHO
B3aHMMOJCHCTBOBATh U
paboTaTh B KOJUICKTHUBE U
KOMaHJIe

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOIMPEICICHHIO;
-OBJIa/ICHUE HAaBBIKAMH yY4eOHO-
HCCJIEIOBATENLCKOM,
IIPOEKTHOM U COLUATILHON
JESITEIIbHOCTH;

OBnazneHne yHUBEpPCAIbHBIMU
KOMMYHUKaTUBHBIMU
JICUCTBUSIMU:

0) coBMecTHas JesITeIbHOCTb:

- MOHUMATh U UCTIOJIb30BaTh
MpEeUMyIIecTBa KOMaHAHON U
WHIUBUIyaJIbHON PabOThI;

- IPUHUMATD LIETTH COBMECTHOM
NeSITeTbHOCTH,
OpraHU30BBIBATDH U
KOOPJAWHUPOBATH JEHCTBUS 110
ee IOCTHXKEHUIO: COCTABIISATh
IIJIaH IEUCTBUH, paclpeaciaTh
POJIU C yY€TOM MHEHUU
YYaCTHHUKOB 00CYKIaTh
pe3yNbTaThl COBMECTHOM
paboThI;

- KOOPJIUHUPOBATH U
BBITIOJTHATE PaOOTy B YCIOBUSIX
peabHOTO, BUPTYAILHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICICTBHS;

- OCYUIECTBJIATh TO3UTHUBHOE
CTpaTEeruuecKoe MoBeICHHUE B
pa3IMYHBIX CUTYaIUsX,
MIPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITh
WHUITUATHBHBIM

OBnazseHre yHUBEPCAIbHBIMU
PETYJIATUBHBIMU JICHCTBUSMU:
T) IPUHATHE ce0s U IPYTUX
JIIOJIEN:

- IPUHUMATh MOTHBBI U
apryMeHTHI IPYTHX JIOACH MPU
aHaJIM3e Pe3ylIbTaToOB
NeSITeTTHHOCTH,

- IPU3HABaTh CBOE MPABO U
IIPaBO JPYTHX JKOJEH Ha
OIINOKH,

- pa3BUBATH CIIOCOOHOCTH
MOHUMATh MUP C TTO3UIUH
JIPYTOro 4yejoBeKa

- chopmupoBaTh YMEHUs
C03/1aBaTh COOCTBEHHBIE
MUCHbMEHHbBIE U YCTHBIC
COOOIIEHHsI HA OCHOBE
Ouosornueckoi nHpopMauu
Y3 HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh
MIOHATUMHBIN anmnapar
OHOJIOT Y,

- YMETh BBIJIBUTATh TUTIOTE3HI,
IPOBEPSTH UX
IKCIIEPUMECHTAIbHBIMH
cpeacTBamu, GopMyIupys
IeJTb UCCIICIOBAHUS,
aHAIM3UPOBATH MOJTYYCHHbBIE
PE3YJIBTATHI U JCNIaTh BHIBOIBI,
- IPUHUMATh Y4acTue B
Hay4YHO-HMCCJIEA0BATEIBCKOM
paboTe 1o OMOJIOTHH, YKOJIOTHU
¥ MEJIUIIMHE, IIPOBOIUMOM Ha
0a3e MIKOJIbHBIX HAYYHBIX
oOuiecTB U MyOJIM4YHO
MPEJCTABISATH [MOJTY4YCHHBIC
pe3yJIbTaThl HA YYEHUIECKUX
KOH(EPEHIIUIX Pa3HOTO
YPOBHS
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OK 07. CopnelicTBOBaTh
COXPAHEHUIO OKPYKAIOLIEH
Cpelibl, pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MCHCHHUU KJIMMATa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BOJICTBA, 3((HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYAILUSIX

B oGmnactu skonornyeckoro
BOCIIUTAHMUS:

- ¢hOpMHPOBAHHOCTH
HKOJIOTMYECKOM KYIbTYPHI,
MMOHUMAaHUE BIIUSHUS
COLIMATILHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE
MPUPOAHON U COLIMATBHOMN
CpeJibl, OCO3HAHUE
r7100aJIpHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

- IJJTAHUPOBAHUE U
OCYILIECTBJICHUE JICVCTBUI B
OKpYXKarollel cpesie Ha OCHOBE
3HaHMA LEJNeW YCTOMYMBOro
pa3BUTHUSA YEIIOBEUECTBA;
AKTUBHOE HETIPUATHE
JIEUCTBUIA, PUHOCSIINX BPE
OKpYXKaroliei cpene;

- YMEHHE [IPOTHO3UPOBATH
HeOIaronpusITHbIC
HKOJIOTMYECKUE TIOCTIEICTBUS
peIPUHUMAEMBIX JCHCTBHIHA,
MpeaoTBpaliaTh ux;

- pacuIMpeHue ombITa
JeSITEIBHOCTH 3KOJIOTMUECKON
HAIPaBIEHHOCTH;

- OBJIaJIEHUE HaBBIKAMU
yueOHO-HCCIeI0BATENbCKOH,
IIPOEKTHOM ¥ COLMAIIbHON
JIeATETbHOCTH

- BJIQJIETh CUCTEMOM 3HAHUN 00
OCHOBHBIX METOJIaX Hay4YHOTO
MO3HAHUS, UCIIOJIb3yEMbIX B
OHOJOTUYECKIX
WCCIICIOBAaHUSX KUBBIX
00BEKTOB M 3KOCUCTEM
(omucanue, U3MEpEHUeE,
MPOBEICHHE HAOIOICHUI );
crioco0aMu BBISIBIICHUS H
OLICHKH aHTPOIIOT€HHBIX
W3MEHEHUN B IPUPOJE;

- YMETh BBIABIATH
OTIUYHUTEIHHBIC TPU3HAKU
KHUBBIX CUCTEM, B TOM YHCIIE
rpubOB, paCTEeHUM, KUBOTHBIX
U 4eJIOBEKa,
IPUCTIOCOOTIEHHOCTh BUIOB K
cpene oouTaHusl,
a0MOTUYECKNX U OMOTHYECKHUX
KOMIIOHCHTOB 3KOCHCTEM,
B3aMMOCBS3€i OPraHu3MoB B
CO0011IeCTBAX, AaHTPOIIOT€HHBIX
U3MEHEHUH B SKOCHCTEMaX
CBOEI MECTHOCTH,

- YMETh BBIJCISTh
CYIIECTBECHHBIC IPU3HAKU
OHMOJOTMYECKHUX MPOIECCOB:
oOMeHa BeIleCTB
(Metabosn3m), HH(OpMAIUK U
MIPEBPAIICHUS SHEPTHH,
OporKeHHs, aBTOTPOPHOTO U
reTepoTpOPHOro TUIIOB
nuTaHus, poTocuHTe3a U
XEeMOCHHTE3a, MUTO3a, Mel03a,
raMeToreHesa, sMOpHoreHesa,
MOCTAMOPHOHAIBHOTO
pa3BUTHS, PA3MHOXKEHHS,
WHIUBUIYAITBHOTO PA3BUTHS
opranu3ma (OHTOTeHe3a),
B3aHUMOJICHCTBUS I'SHOB,
rereposuca; AeMCTBUI
HCKYCCTBEHHOT'O 0TOODA,
CTaOUIN3UPYIOIIETO,
JBUKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOT'0 0TOOPA;
AIIONATPUIECKOTO U
CUMIATPUYIECKOTO
BH1000pa30BaHMS; BIUSHUS
JBUKYIIIX CHJT SBOJTIOIINH Ha
reHO(OH/T IO YJISAIIHH;
MIPUCTIOCOOTICHHOCTH
OpPraHM3MOB K cpefie 0OUTaHuUs,




YepelOBaHUsl HAIPABIICHUN
JBOJIIOLIMH; KPYTOBOPOTA
BEILECTB U ITI0TOKA YHEPTUHU B
9KOCUCTEMAX

IIK 1.1. ITpoBepsts
HCIIPAaBHOCTh
TEXHOJIOTHYECKOTO
00opynoBaHusl, CUCTEM
0€30MacHOCTH U
CUTHAJIM3ALUU,
KOHTPOJIbBHO HU3MEPUTEIbHBIX
puOOpPOB U aBTOMATUKU Ha
aBTOMATU3HPOBAHHBIX
TEXHOJIOTHYECKUX JIMHUSIX
MIPOU3BOJICTBA MTPOIYKTOB
MUTAHUS U3 PACTUTEIILHOTO
CBIPbSI B COOTBETCTBHH C
JKCILTyaTalMOHHOU
JOKYMEHTalUeu

CdopmMupoBaHHOCTH
HKOJIOTMYECKOTO  MBIIUICHUS,
MOHVUMAHHUS BITUSTHUS
COLIMATILHO-3KOHOMHYECKUX
IIPOLECCOB ~ HA  COCTOSIHUE
NPUPOAHOM W COLMAIBHOMN
cpenbl; MPUOOPETEHHE OIlbITa
HKOJIOTO-HANpPaBICHHON
JIeATEIbHOCTH

310poBbE u ero
COCTABJISIOIIHE. dakTopsl,
ITIOJIOKUTCIIBHO nu

OTPULATENIFHO BIUSIOIIUE Ha
OpraHu3M u4esoBeKa. Bpennsle
OPUBBIYKU:  TIOCIEACTBUS U
npoUIaKTHKA. [Ipobnema
TEXHOTE€HHBIX BO3JICMCTBUIM Ha
3J10pOBbE YeJIoBeKa
(2NeKTpOMarHuTHHIE oI,
ObITOBast XWMHUS, H30BITOYHEIC
OIYMBI, paguamus ¥ T.OL).
Anmanranus OpraHu3Ma
YeloBeKa K dakTopam
OKpY>Karoleu Cpenpl.
3amuTHbIC MEXaHHU3MBI
opraHusma YeJI0BeKa.
310poBBE u
pabortocnocobHocTh  [IpaBuiia
0€30MacHOT0  UCMOJIb30BaHUS
OBITOBBIX prubOpoB u
TEXHUUYECKUX YCTPONCTB

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

T CTUTIIAHBI

2.1. O0bem JUCUMILVIMHBI U BUABI y4e0HO padoThI
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Bun yueO6Hoii padoThI

O01LeM B yacax

O0bem 00pa3oBaTeIbHON NPOrPaMMbl M CHHUILIMHBI 144
1. OcHoBHoOe coJep:kaHue 110

B T. 4.

TEOpPETUIECKOe 00yUeHHE 66

1a0b0paTOPHBIE/TTPAKTUIECKUAC 3aHATHS 44
2. IlpodeccnoHaIbHO OPUEHTUPOBAHHOE COIeP:KAHUE 24

BT. 4.

TEOpETHUECKOEe 00yUueHue 8

J1a00paTOpPHBIE/TIPAKTUYECKUE 3aHITHS 16

3. Konrpoabnas padora

IIpomexyTrounas arrecranus 1u@ppepeHUPOBAHHBIN 3a4yeT
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2.2 TEMATUYECKWH IVIAH Y COJEP)KAHUE JJUCHUTLTAHBI

Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), Oo0bem
HaumenoBanue N dopmMupyemblie
R JIadopaTopHbIe U MPaKTHYeCKHe 3aHATHS, IPUKJIATHON B Yacax KOMITETCHIIHH
MOYJIb (IPU HAJTHYMH)
Pazpea 1. Kierka — cTpykTypHO-pYHKIMOHAIbHAS JUHULIA KUBOT0 36 OK 01; OK.02; OK
04
Tema 1.1. Copep:kaHue y4eOHOTr0 MaTepuaJia 2 OK 02
buoJsiorus kak 1 | buosorusi Kak HayKa.
HayKa CBs13b OMOJIOTHH C APYTHMH HayKaMu: Onoxumusi, onodusuka, OnoHuKa, reHoreorpadus u zip.
Pousib 1 Mecto Guosnoruu B GopMUpOBAaHHH COBPEMEHHOW HAYyYHOUH KapTHHBI MUpa. 3HAYCHHE
Ounonoruveckux 3HaHui. Mcropust Ononoruu. 3Ha4yeHHe UTOJIOTUH JIJIsl pa3BUTHS OMOJIOTUU U
MO3HAHUS TPUPOABI. MeTOoABl IUTOJIOTUU: MHKPOCKOIHUS, Xpomarorpadus, snekrpodopes,
METO]I MEUEHBIX aTOMOB, AuddepeHnanbHoe eHTpUyrupoBaHue, KyIbTypa KIETOK
IIpakTHyeckoe 3aHsATHE 0
Tema 1.2. Coaep:xanue yueOHOro MaTepuaJia 2 OK 02
Oomasn
XapaKTepHCTHKA 1. | Pa3nooOpa3ue Ouocucrem.
- OpraHmauHﬂv OMOJOTHUYECKUX CHCTEM. ypOBHI/I OpraHM3aLuH ouocucrem: MOIIEKYIAPHO-
TEeHETUYECKU, OPTraHOUAHO-KJIETOYHBIN, OPTraHU3MEHHBIH, MOMYISIIIMOHHO-BUI0BO,
HKOCHUCTEMHBIH (OnoreoneHoTn4eckuit), 6nocdepuslii. Hayku, nzydaromiye GMoI0ruuecKue
00BEKTHI Ha Pa3HBIX YPOBHSX OpraHu3aluu ku3Hu. OO1as XxapakTepucTuKa *KU3HU, CBOWCTBA
XKUBBIX cucTeM. Ilpoueccsl, mpoucxozsume B 6MocucreMax
IIpakTHyeckoe 3aHsATHE 0
Tema 1.3 Coaep:xanue yueOHOro MaTepuasa 6 OK 01; OK.02; OK
Buonornyecku 04
Ba’KHbIE 1 | Xumnueckuii cocTaB KJIETKH.
XUMHYecKHne Heopranuueckue BemiecTBa KJIETKH, UX OMOJIOTHYecKas poJib.
COeHMHEHUS Opranuyeckue BemiecTBa KiaeTku. buonornyeckue noiaumepsl. benku. Ctpykrypa u G yHKINN
0enkoBOI MoJIeKybl. DEPMEHTHI, IPUHIIKI UX TEHCTBUS. YTIeBObl. buonorunueckue
(GYHKIIUH YTIIEBOIOB.
Jlunuasl. O6muit man crpoenus. 'mapodunbHo-TuapodoOHbIe cBoiicTBa. Kitaccudukarys
mununoB. buonornyeckue pynkuuu aunuaoB. AT®. Crpoenue monekynsl ATO.
buonornueckue pynkuuu ATD
IIpakTnyeckue 3ansaTus 1,2 4
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Copepxxanue ydyeOHOro Mmarepnasia (0CHOBHOe U NpogeccCHOHAIBbHO-0PHEHTHPOBAHHOE),

O0nLeMm

HaumenoBanmue . dopmMupyembie
pa3IEI0B 1 TeM JIa0OpaTOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON B Yacax KOMITETeRIIH
MOAYJIb (IPY HAJTUYHMH)
1 | CpaBHeHuEe OHMOIOTUYECKOM POIM OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH B
OpraHM3Me YeIOBEKa.
2 | Onpenenenne ButamuHa C B IPOAYKTaxX MUTAHUS
Tema 1.4. Conep:kanue y4eOHOTro MaTepuaa 6 OK 01;0K 02;0K
CrpykrypHo- 04
¢pynkunonanbHass | 1 | Kiuerounas teopus (T. LlIBann, M. lllneiinen, P. Bupxon).
opraHu3anus OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOW TEOPUH. TUIBI KIETOK: 3yKapuOTHYECKas U
KJIETOK npokapuoTuyeckas. CpaBHMTENbHas XapaKTePUCTUKA KJIETOK 3SyKapuoT (pacTUTENIbHOM,
KUBOTHOM, TIpuOHOI). CTpoeHue NnpoKapuoTHYeCKOr KiIeTku. OCOOEHHOCTH CTPOEHUs
reTepoTpopHOi M aBTOTPO(HOM HpPOKAPUOTHUYECKHX KiIeTOK. CTpoeHue Maa3sMaTudecKoi
MeMOpaHbl. TpaHCHIOPT BeUecTB Yepe3 IIa3MaTHIECKyI0 MeMOpaHy: MMacCUBHBINA M aKTHBHBIH.
OHIOUUTO3: MHMHOLMTO3, ¢arouuro3. OIk3ouuTo3. OO0O0JIOYKAa WIM KJIETOYHAs CTEHKA.
Crpykrypa ¥ QyHKIMU KIETOYHON CTEHKU pacTeHul, rpuOoB
2 | CtpoeHue U (pyHKIUH OPTAHOUAOB KJIETKH
Huronmnazma.  [{uto3onb.  Llurockenmer.  OmHOMeMOpaHHBIE ~ OPraHOMIBI  KIIETKH:
sppomazMatiueckas cetb (OI1C), anmapar ['onbaku, JTH30COMBI, MEPOKCHCOMBI, BaKyoJId
pacTUTENbHBIX KiIeTOK. CTpoeHHe M (QYHKIMH OJHOMEMOpPAHHBIX OPraHOMJIOB KIIETKH.
Knerounslii cok. Typrop.
[ToryaBTOHOMHBIE =~ OpraHOWJbBl  KJIETKM: MHMTOXOHIpPUH, IUIACTUIBL:  XJIOPOILIACTHI,
XPOMOIUIACTHI, JJEUKOIUIACTHI, UX CTPOEHUE U (PYHKIMH. SIaepHBIi annmapaT KJIETKH, CTPOESHHUE
U QyHKIUH.
HememOpaHHble OpraHoubl KJIETKH: PHOOCOMBI, MHUKPOTPYOOUKH, KIJIETOYHBIH IEHTP.
OpraHousipl JBUKEHUS: PECHUYKUM U KIyTuku. CTpoeHne U (QYHKIMM HEMEeMOpaHHBIX
OpPraHOUJOB KJIETKH
IpakTuyeckoe 3ausitue 3 2
1 | CpaBHeHue CTpOeHUS KJIETOK pacTeHH, TpuO0B 1 OaKTepHii
Tema 1.5. Coaeprxanue yueOHOro MaTepuaa 4 OK 01;0K 02
CTpyKTypHO-
(pyHKIHOHAIBLHBI
e paxTopsl
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HaunmenoBanue
pa3esioB U TeM

Copepxxanue ydyeOHOro Mmarepnasia (0CHOBHOe U NpogeccCHOHAIBbHO-0PHEHTHPOBAHHOE),
Ja0opaTopHble U MPAKTUYECKHUE 3AaHATHS, IPUKJIATHOM
MOAYJIb (IPY HAJTUYHMH)

O0nLeMm
B yacax

dopmHpyeMble
KOMIIeTCHIIUH

HaCJIeACTBCHHOCT
u

Crtpoenue xpomocoM. HykjienHOBbIE KHCJIOTHI

XPpOMOCOMHEII HA0OP KIIETOK, TOMOJIOTHYHBIC ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlIOW THBIN
u guruion eI Habop. Hyknennoseie kucnotel. JIHK u PHK. CtpoeHune HyKI€MHOBBIX
kucinoT. Hykneoruasl. Kommuiemenrapusie a3otucteie ocHoBanus. [lpasuno Yapradda.
Crpykrypa JIHK — nBoiinas criupans. Mectonaxoxaenue u ouonorundeckue ¢pyakuun JJHK.
JAHK-skcnepruza. Buasl PHK. @ynkuuu PHK B knetke

IIpakTuyeckoe 3ansTue 4

1

‘ Pemenne 3amaq Ha OonpeaACICHUEC NOCJICA0OBATCIbHOCTH HYKJIICOTHI0B

Tema 1.6.
IMpoueccsl
MATPUYHOTO
CHHTE3a

Conep:xanue yueOHOro MaTepuasia

OK 01;0K 02

1

Marpuunsblii cunre3 IHK — penyimkaums.

[Tpuniune! perrkanuu JJHK. Mexanusm perukanuu JIHK. Penapanus JIHK
(moperuiekaTUBHAs, MOCTpeIUIeKaTUBHAA). Peakiiuu maTpuunoro cunresa. [puaimn
KOMILUIEMEHTApHOCTH B peakiusix matpuuHoro cunresa. JJHK u rensl. I'enernueckuii koa, ero
cBoiicTBa. Tpanckpunuus — matpuusblii cuaTe3 PHK. Tpancnsuus u e€ stanbl. YcinoBus
o6uocunte3a 6enka. Ctpoenue T-PHK u konupoBanue amuHokucnot. Ponb pubocom B
OmocuHTe3e Oenka

IIpakTH4eckoe 3aHATHE S

Pemenne 3a7la4 Ha OonpeaACIICHHUEC MMOCIICA0BATCIbHOCTH aMUHOKHCIIOT B MOJICKYJIC Oenka.

Tema 1.7.
Hexnerounsie
(opmbI KH3HU

Conep:xaHue y4eOHOro MaTepuaJia

OK 01;0K 02

Bupycsl — HekJ1eTOUHbIe GOPMBI :KH3HU U 00JIMTaTHBIC Mapa3suThl. CTPOCHHE ITPOCTHIX U
CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaros. XKuznennsiit ki JJHK-comepxamnimx
BupycoB, PHK-coneprxamux Bupycos, 6aktepuodaros. BUY, renatut uenosexa.

bakrepuu. O0uias xapaktepuctuka. [Tonsitue mramMMm. Bupychl u 6akrepun: cxoJicTBa U
pasnuyus

IIpakTHyeckoe 3aHsATHE 6

1

AHanu3 BUPYCHBIX U OaKTepHaJIbHBIX 3200JI€BaHUH.

Tema 1.8.
OOMeH BelecTB "
npeBpalieHue

Conep:xxanue yueOHOro MaTepuaJia

OK 02

1

AcCHMMIISIIUS U IUCCUMUISIIUS — IB€ CTOPOHBI MeTa00/1u3Ma.
Tunbl oOMeHa BelecTB: aBTOTPOMHBINA U reTepoTpodHBIN, a9pOOHbIM U aHAIPOOHBIH.
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Copepxxanue ydyeOHOro Mmarepnasia (0CHOBHOe U NpogeccCHOHAIBbHO-0PHEHTHPOBAHHOE),

O0nLeMm

HaumenoBanmue . dopmMupyembie
pA3IEIOB 1 TeM JIa00paToOpHbIe M NPAKTHYECKHe 3aHATHS, TPUKJIATHOM B Yacax KOMITETeRIIH
MOAYJIb (IPY HAJTUYHMH)
JHEPrUH B KJIEeTKe OHepreruyeckoe odecriedenne kinetku: npespamieHne AT® B 0OMEHHBIX poLEeccax.
PepMeHTaTUBHBINM XapaKTep peakMi KJIETOUHOr0 METa00IM3Ma
2 | IlepBuuHbIii CHHTE3 OPraHMYeCKUX BelIECTB B KJIETKe.
[Tnactrueckuit oomeH. @orocunTe3. XeMOCHHTE3. AHA’pOOHBIN YHEPreTHUECKUI OOMEH.
AnaspoOHble opranusmsl. bpokeHue, aBTOTpOQHBIN U reTepoTPOPHBII TUI TUTAHUSL.
AHa’po0HBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOJIOTUHU. DTaIlbl YHEPTETHIECKOTO
oOMmeHa. I'nukonu3. buonornyeckoe OKUCIEHUE, WM KJIETOYHOE JbIXaHUE
IIpakTHYecKoe 3aHsATHE 0
Tema 1.9. Cojaeprxanue yueOHOIro MaTepuaJa 2 OK 02;0K 04
Ku3HeHHBbIH 1 | Knero4yHsblii UK, €r0 NEPUOIbI U Peryasiuus.
LHMKJI KJIeTKH. [Tepuonsr maTEpda3bl nx ocodeHHoct. JuddepeHnmanus KIeTKA U apecT KIETOYHOTO
Muro3. Meiio3 ukia. Jlenenue kietku — Muto3. CTaaiuu MUTO3a U IpoHcxosiue npoueccsl. Kapuokunes n
IUTOKHHE3. buonornyeckoe 3HaueHne MuTO3a. Meio3 — peyKIIMOHHOE JIEJIEHUE KIIETKU.
Craauu meiio3a. Meiio3 — ocHOBa 10J10BOro pasmMHoxeHus. [loBeaenne xpomocom B Meiiose.
Kpoccunrosep. buonorndecknii cmpIci Meiio3a. D ekt Meiioza. Melio3 B )KU3HEHHOM
IIMKJIE OPIraHU3MOB
KonTtpouabHnas paéora 2
MoJeKyJIsIpHBIM YPOBEHb OPTaHU3ALMH JKUBOTO
Paznea 2. Crpoenne M QYHKIMM OPraHU3Ma 44 OK 02;0K 04
Tema 2.1. Coaepxkanue y4eOHOro MaTepuaa 6 OK 02;0K 04
Crpoenue 1. | OnHoxknerouHble opranu3Mbl. KomoHuanbHble opraHu3Mbl. MHOTOKJIETOUHbBIE OPTaHU3MBI.
OpraHm3ma B3anmocBsA3b yacTell MHOIOKJIETOUHOTO Oprann3Ma. @yHkuus. Opranbl U CUCTEMBI OPTaHOB.
Amnmnapatsl opraHoB. ['omeocTa3 opranusma U ero nojiepkaHue B rpoiiecce
KU3HEJCSATEIBHOCTH.
2 | Qynkyuonanvuas cucmema opeanos. Tkanu pacmenuti. Opeanvl pacmenuil.. 3HaueHue onopul,
0BUDICEHUSL, NUMAHUS, ObIXAHUS, MPAHCNOPMA 8eUjecms, 8bl0eNeHUs, 3aujumol. SHauYeHue
NposGNIeHUs. PA30PAACUMOCIIU U PeSYNAYUU
IpakTuyeckoe 3ausitue 7 2
1. | Ananu3 Teopuu KJIOHAJIBHO-CeIeKTUBHOrO0 nMMyHuTeta I1. Dpnuxa, .M. Meunukosa.
Wndekuronnsle 3a00y1eBaHus U dnueMusi. Baxxnelnine snuieMiu B HICTOPUH
Tema 2.2. Cojaepixanue yueOHOr0o MaTepuaJa 2 OK 02;0K 04
Dopmbl | dopmbl pasmHOKeHHs oprann3MoB. becronoe i monoBoe pasMHoXKeHHe. Brbl Gecronoro
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Copepxxanue ydyeOHOro Mmarepnasia (0CHOBHOe U NpogeccCHOHAIBbHO-0PHEHTHPOBAHHOE),

O0nLeMm

HaumenoBanmue . dopmMupyembie
Ja0opaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON B yacax
pa3aesioB U TeM KOMIIeTCHIIM U
MOAYJIb (IPY HAJTUYHMH)
Pa3MHOKEHHUA Pa3MHOKEHHUS: POCTOE JIEJICHUE HAJABOE, IOYKOBAHUE, PA3MHOXKEHUE CIIOPAMHU, BET€TaTUBHOE
OPraHu3MOB pasMHOXKEHHUe, pparmMeHTanus, KioHuposanue. [looBoe pa3MHOKEHHE.
IIpakTHYecKoe 3aHsATHE 0
Tema 2.3. Copep:kaHue y4e0HOTr0 MaTepuaa 4 OK 02;0K 04
OnTorenes 1 | I'amerorenes y xuBoTHbIX. Criepmarorenes u ooreHe3. CTpOeHHUE MOIOBBIX KIETOK.
’KMBOTHBIX H OmogoTBOpeHue u aMOpHOHAIBHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha
YeJl0BeKa npumMepe JanietTnuka). Ctaauu sMOpuoreHesa
2 | Poct u pa3ButHe *uBOTHBIX. [locTamMOproHanbHblil nepuo. [lpsmoe 1 HenpsiMoe pa3BUTHE.
Pa3zButHe ¢ MeTamop030M y 6€CIIO3BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX. CTaauun
MOCTAMOPHUOHAILHOTO Pa3BUTHs Y )KUBOTHBIX U yesoBeka. [leproasl oHTOreHe3a yenoBeka.
buonoruueckoe crapeHue u cMepTh. I 'epoHTONI0THS
IIpakTHYecKoe 3aHsATHE 0
Tema 2.4. Coaep:xaHue yueOHOro MaTepuaJia 2
Omnrorenes 1 | 'amerodut u ciopodut. PasmHokeHue U pa3BuTre Bogopocieid. PazMHOKeHHE U pa3BUTHE
pacTeHui CIIOPOBBIX pacTeHU. Pa3MHOKEHNE U pa3BUTHE CEMEHHBIX pacTeHul. Poct. [lepuonasl
OHTOI'€HE3a pacTEHUM
IIpakTHYecKkoe 3aHsATHE 0
Tema 2.5. Conep:xaHue yueOHOro MaTepuaJia 2 OK 02
OcHoBHBIC I'eneTnka kak HayKa O HACJIEICTBEHHOCTU U U3BMEHUYUBOCTH OPraHu3MOB. OCHOBHBIE T€HETUYECKUE
MOHATUA NoHATUA U cUMBOJIBL. ['eH. ['enotun. denortur. AsuienbHbIe TeHbI. AJIbTEPHATUBHBIC IPU3HAKH.
TeHeTHKHU JIOMUHaHTHBIN U PELIECCUBHBIN MpU3HaKu. [ 'oMo3uroTa u rerepo3urota. Yncras auaus. [ uOpuab.
OCHOBHBIE METO/IbI TEHETUKHU: THOPUIOJIOTHUECKHH, IIUTOTOTUYECKHUE, MOJICKYJISIPHO-
T€HETUYECKHUE
IIpakTHYecKkoe 3aHATHE 0
Tema 2.6. Coaepxkanue y4eOHOro MaTepuajia 4 OK 02;0K 04
3aKoHOMEPHOCTH | 3aKOHOMEPHOCTH 00pazoBaHMs rameT. 3akoHbl . Mennens: MoHOTHOpHIHOE CKpEIBaHHE.
HACJIeJ0OBAHUA [IpaBmiio noMuHUpPOBaHUs. 3aKOH €AMHOOOpa3us MEPBOTrO MOKOJIEHUS. 3aKOH paCIICTICHUS
MpU3HAKOB. [[uToMOrnuecke 0CHOBBI MOHOTHOPHIHOTO CKPEIIMBaHMS. | HTIOTe3a YUCTOTHI TaMeT.
AHanuzupytolee ckpenuBanue. JJuruOpunnoe ckpeuBanie. 3aKk0H HE3aBUCHMOTO
HacyenoBaHusl npu3HakoB. [lonurnOpuaHoe Hacae10BaHUE U €r0 3aKOHOMEPHOCTH
IpakTuyeckoe 3austue 8 2

1 ‘ Pewenue cenemuueckux 3adau na onpe()eﬂeHue 6eEPOAMHOCMU HACAeOCMBEeHHbIX NPU3HAKO6
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Copepxxanue ydyeOHOro Mmarepnasia (0CHOBHOe U NpogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem
HaumenoBanmue . dopmMupyembie
pa3IEI0B 1 TeM JIa0OpaTOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON B Yacax KOMITETeRIIH
MOAYJIb (IPY HAJTUYHMH)
| npU MOHO-, OU-, NOTUSUOPUOHOM U AHATUSUPYIOUEM CKPEWUBAHUU Y PACTeHUl
Tema 2.7. Coaeprxanue yueOHOro MaTepuasa 4 OK 01;0K 02
B3aunmopeiicreue = =
CCHOB 1 | 'enoTun kak LenocTHas cucrema. MHOXecTBEHHOE JieicTBHE I'eHoB. [lneioTponusi.
MHoxeCTBEHHBIN ajuenu3M. BzanmoencTBre ajienbHbIX TeHOB. KooMuHMpOBaHUE.
B3aumopeiicTBue HeawieapHbIX reHoB. KoMiiemenTapHocTh. Dnuctas. [lonmumepus
IIpakTnyeckoe 3ansiTHe 9 2
1 | Pewenue cenemuueckux 3a0ay Ha onpeoenenue 6epoamnocmu 03HUKHOBEHUS.
HACIe0CMEEHHbIX NPUSHAKOS NPU PA3IUYHbIX MUNAX 83AUMOOEUCMBUSL 2EHO8 ) PACHEHUl
Tema 2.8. Coaep:xxanue yueOHOIro MaTepHuaJia 4 OK 01;0K 02
CuenJieHHoe 1 | 3akonsl T. Moprana. CueryieHHOE HaclieIoBaHWE T€HOB, HAPYIICHHUE CLICTICHHUS.
HaCJIe/I0BaHHe XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTnYecKoe KapTUPOBAHUE XPOMOCOM.
NPU3HAKOB Hcnosp30BaHrE KPOCCUHIOBEPA JUIsl COCTaBJICHUSI TEHETUUECKUX KapT XpOMOCOM
IIpakTnyeckoe 3ansaTue 10 2
1 | Pewenue cenemuueckux 3a0ay Ha onpeoenenue 8epoamnHocmu 03HUKHOBEHUS.
HACNIe0CMEEHHbIX NPUSHAKOB NPU CYENIeHHOM HACIe008aHUU Y PACTEeHUl
Tema 2.9. Coaepxkanue y4eOHOIro MaTepuaa 4 OK 01;0K 02
I'enernka moJsia 1 | XpomMocoMHBIN MEXaHU3M OIPEIEIEeHUS 110J1a. AYTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
I'omorameTHBIi ¥ TeTeporaMeTHbIN noJ. ['eHeTnueckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBaHnue npu3HaKkoB, CIEIIEHHBIX C MOJIOM
IIpakTnyeckoe 3ansaTne 11 2
1 | Pemenue 3a1a4 Ha ornpeiesieHUe BEPOSITHOCTY BOSHUKHOBEHUS HACIIEACTBEHHBIX IPU3HAKOB,
CLEIUICHHBIX C I0JIOM, COCTaBJICHHE FEHOTUIIMYECKUX CXEM CKpELIMBaHMs
Tema 2.10. Cojaepixkanue yueOHOro MaTepuajia 4 OK 01;0K 02
I'enernka 1 | Kapuotun d4enoBeka. Meroapl HM3yuyeHUS] TEHETUKM  4YEJIOBEKAa: TeHealloTHYeCcKuH,
yeJioBeKa OJMU3HEIOBbIM, LUTOrCHETUYECKUH, OMOXMMMYECKHH,  MOMyJIALHOHHO-CTaTUCTUYECKUH.
HacnenctBennsie 3a0oiieBaHus 4elloBeKa. ['€HHbIE M XPOMOCOMHBIE OOJIE3HM UeJIOBEKa.
bonesnu ¢ HaciaencTBEHHON NpPenpacloNokKEHHOCThI0. 3HAYEHUE MEIUIIMHCKOM T'€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKUX 3a00JIeBaHUH YeIoBeKa
IIpakTnyeckoe 3ansaTHe 12 2

[EY

Pemrenne 3a1a4 Ha OompeACICHUEC BEPOATHOCTH BO3HUKHOBCHUSA HACJICACTBCHHBLIX IMPU3HAKOB,
HCIIOJIB3YS MCTOABI TCHCTUKH YCJIOBCKA, COCTABJIICHUC I'CHOTHITMYCCKUX CXEM CKPCIIMBAHUA.
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Copepxxanue ydyeOHOro Mmarepnasia (0CHOBHOe U NpogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem
HaumenoBanmue . dopmMupyembie
pa3IEI0B 1 TeM JIa0OpaTOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON B Yacax KOMITETeRIIH
MOAYJIb (IPY HAJTUYHMH)
Tema 2.11. Conep:kanue y4e0OHOIro MaTepuaa 4 OK 01;0K
3aKOHOMEPHOCTH 02,0K04
H3MEHYHBOCTH 1 | BzaumopelicTBue TeHOTHNAa M cpelasl npu  (opmupoBaHuu ¢eHoTuna. M3mMeHUunBOCTH
npusHakoB. KadecTBeHHbIE W KOJMYECTBEHHbIE IPU3HAKUM. BHIObl W3MEHUYMBOCTH:
HACJIEICTBEHHAsI U HEHACJIEICTBEHHAS!.
3aKOH rOMOJIOTHYECKHX PAZOB B HaciecTBeHHOH u3menunBoct (H.M. BaBunos).
MoudukaronHas, WM GEeHOTHITNYECKass U3MEHUYNBOCTh. PoJb cpensl B MOAM(PHUKAIIMOHHOM
n3MeHuuBoCcTH. HopMa peakiuuu npusHaka. BapuanuoHHBIN psAl M BapHallMOHHAs KPHUBasd.
XapakTepucTuka MOIH(PUKAITMOHHON H3MEHUYNBOCTH
HacnencrBenHas, wiin reHOTUIIMYECKast M3MEHUMBOCTh. KOMOMHAaTHBHAS U3MEHYUBOCTbD.
MyTranuonHass '3MEHYUBOCTb. BHUIbI MyTannii: r€éHHbIE, XPOMOCOMHBIE, T€HOMHBIE. [IprdnHbI
BO3HUKHOBEHUS MyTaluil
IIpakTnyeckoe 3ansTue 13 2
1 | Pemenue 3a1a4 Ha ornpeie/IeHUE TUIIA MyTALlMU [IPH NIepejaue HacaeICTBEHHbBIX IPU3HAKOB,
COCTaBJICHHE T€HOTUIIHYECKUX CXEM CKPELMBaHUS
Tema 2.12. Coaep:xkanue y4eOHOro MaTepuaia 2 OK 01;0K 02
Cenexnus 1 | Cenexuus kak Hayka. MeToibl ceeKIIMOHHON paboThl. ['eTepo3uc u ero NpuUrHEI.
OpPraHu3MoB HckyccTBeHHBIH 0TOOP: MacCOBBIN M MHAMBUIYaTbHbIN. DTanbl KOMOMHALIMOHHOM CeNeKInH.
Coprt, nopoaa, mramm
ANTOpPUTMBI pElICHHE 3a/1a4 Ha ONPEACIICHNE BO3MOKHOIO BO3SHUKHOBEHMSI HACIEACTBEHHBIX
IIPU3HAKOB 10 CEJIEKIMH, COCTABJICHNE T€HOTUIINYECKUX CXEM CKpELIMBaHUs
IpakTHYecKoe 3aHsATHE 0
KonTpoJsbHas padora: Ctpoenune M GyHKIIMM OPraHu3Ma 2
Pa3nen 3 Teopusi 3BosIIONNH 16 OK 02, OK 04
Tema 3.1. Coaep:xanue yueOHOro MaTepuaa 2 OK 02, OK 04
Hcropus 1. | IlepBbie 3BOMIOIIMOHHBIE KOHLIENIUH. [ pagyanucTruueckas sBoonoHHas KoHenuus XK. b.
IBOJIOUMOHHOTO Jlamapka. [IBmxymmue cuisl sBomonun. Kpearonusm u tpanchopmusm. Cucremaruxa K.
yaeHus Jlunaues u €€ 3HaUeHue I GOPMHUPOBAHUS UICH IBOIIOIUN

[TpeanockIku BOSHUKHOBEHUS JapBUHU3MA. DBOIOLKS BUI0OB B pupoe. bopnoa 3a
cymecTtBoBaHue. EctrecTBenHbI oTO0p. /luBeprenius Npru3HakoB U BUJ000pa30BaHuUeE.
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HaunmenoBanue
pa3esioB U TeM

Copepxxanue ydyeOHOro Mmarepnasia (0CHOBHOe U NpogeccCHOHAIBbHO-0PHEHTHPOBAHHOE),
Ja0opaTopHble U MPAKTUYECKHUE 3AaHATHS, IPUKJIATHOM
MOAYJIb (IPY HAJTUYHMH)

O0nLeMm
B yacax

dopmHpyeMble
KOMIIeTCHIIUH

OCHOBHBIE TIOJIOKEHHSI CHHTETHYECKOM Teopuu dBororuu (CTD). Pons aBosoMoHHON
TeOpuHu B (HOPMUPOBAHUN HAYYHOU KAPTUHBI MUPA

IIpakTHyeckoe 3aHATHE

Tema 3.2.
Mukpo3Boroumst

Conep:kaHue y4eOHOT0 MaTepuaia

OK 02

MI/IKpOBBOJ'IIOI_[I/IH U MaKpPO3BOJIIOLMA KaK 3Tallbl SBOJOIUOHHOIO IIpOoLecca. I'enetnueckue

OCHOBBI 3BOJIIOIINH. MyTaI_II/II/I n KOM6I/IHaLII/II/I KakK BHCMGHTapHBIﬁ 3BOHIOLII/IOHH131ﬁ MaTcpHrall.

[TonynAuus Kak 31eMeHTapHasi AMHULA YBOJIFOLUH.
JBmxymie cuitbl ((haKTOphI) BOMIONNUN. MyTallMOHHBINA POIIECC B KOMOMHATHBHAS
M3MEHYUBOCTh. Murparnus. M3omnsus nonynsuuid: reorpaduyeckas (IpocTpaHCTBEHHAS ),

Onosorndeckast (pernpolyKTHBHAS).

EctectBenHnsblit 0TOOp — HanpaBisomuii hakTop 3Boonud. bopb0a 3a cyliecTBOBaHUE Kak
MEXaHU3M JICHCTBHS €CTECTBEHHOTO 0TOOpa B MOy ISUAX. By u ero kputepun (pru3HaKn).
Bunioo6pa3oBaHue Kak pe3yinbTaT MUKPO3BOIIOLUU

HpaKTI/I‘{eCKOC 3aHsATHE

Tema 3.3.
Maxkpo3Boaouust

Coaep:xanue yueOHOro MaTepuaa

OK 02

Maxkpoasomtonusi. @opMbl 1 OCHOBHBIE HanpaBieHust MakposBostouuu (A.H. Cesepuios). [1ytu
JOCTHKEHUs] OMOJIOrMUYEeCcKOoro mporpecca: apoMopdos, uauoaganrtaius, oOmas AereHepanus.

Mertoapl U3ydeHHUs MaKpOIBOTIOIMU. 3aKOH 3apoibinieBoro cxoicTsa (3akoH K. bapa).
buorenernueckuii 3akoH (3. I'ekkens, @. Miosuiep). O61mne 3akOHOMEPHOCTH (IIpaBUIa)
HBOJIIOIIH

IIpakTHYecKOe 3aHATHE

o

Tema 3.4.
Bo3HukHOBeHUE U
pa3BUTHE KU3HU
Ha 3emire

ConepxaHue y4eGHOro MaTepuaJjia

OK 02, OK 04

1 | T'unoTe3sl M TEOPUH BOZHUKHOBEHUS )KU3HU Ha 3eMJie: KPeallMOHU3M, CaMOIIPOU3BOJIbHOE
(crioHTaHHOE) 3apOXKIE€HUE, CTAllMOHAPHOE COCTOsIHNE, MaHcnepMus, Ouonos3. Havamno
opranudeckoii sBosonuu. [losiBeHre nepBhIX KIETOK. DBOIOIMS MeTaboIn3Ma. DBOJIOLHS
nepBbIX KiIeToK. [IpokapnoTtsl u sykapuoTsl. [IponcxokaeHne MHOTOKIIETOYHBIX OPraHU3MOB.
Bo3HukHOBEHHE OCHOBHBIX IIAPCTB 3YKApHOT.

OcHOBHEBIE YCPTHI 5BOJIOIHUHU PACTUTECIIBHOT'O MHPA. OcHOBHEBIE YCPTHI 5BOJIIONUHA ) KUBOTHOI'O
MHpa

IIpakTnueckoe 3anaTHe 14

1 AHan3 OCHOBHBIX ATAIlOB OBOJJIIOIUHN JKUBOTHOI'O M PACTUTCIIBHOI'O MUPA.
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Copepxxanue ydyeOHOro Mmarepnasia (0CHOBHOe U NpogeccCHOHAIBbHO-0PHEHTHPOBAHHOE),

O0nLeMm

HaumenoBanmue . dopmMupyembie
pa3IEI0B 1 TeM JIa0OpaTOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON B Yacax KOMITETeRIIH
MOAYJIb (IPY HAJTUYHMH)
Tema 3.5. Copep:kaHue y4eOHOT0 MaTepuaia 4 OK 02, OK 04
Ipoucxoxaenne |1 | AaTpomonorus — Hayka o yenoBeke. CucTeMaTudeckoe mojioskeHune yeaoseka. CXoacTBoO
YyeJI0BeKa — YeJ0BeKa € )KUBOTHBIMU. OTINYMS YeJIOBEKA OT KUBOTHBIX. [IpAMOX0XKAEHNE U KOMIUIEKC
aHTPOIOreHe3 CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPO CUTHAJIbHOM CUCTEMBI.
CooTHoleHne ONOJIOrMYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOr€HE3E
OCHOBHBIE CTAJIH aHTPOIIOTeHe3a. [[pronuTeKn — MPeKU YeIoBeKa 1 YeI0BEeKOOOpa3HbIX
00e3bsH. [IpoToanTpon — npeanecTBEHHUK Yel0BeKa. APXaHTPOIl — IPEBHEHIINI YeT0BEK.
[Taneoantpon — apeBHUN YesnoBek. HeoaHTpomn — 4yenoBeK COBPEMEHHOTO THIA. DBOIIOIUS
COBPEMEHHOI0 YEJIOBEKaA.
UYenoeueckue pacbl. OCHOBHBIE OOJIBIIINE PACKI: €BPOIICOUHAs (€Bpa3uiickas), HETpo-
aBCTpaJIoNIHas (IKBaTOpHaIbHAasI), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKasi). Bpems u mecro
BO3HUKHOBEHUS 4eJIOBEUECKHX pac. ENMHCTBO uenoBeuecKux pac
IIpakTnyeckoe 3ansaTHe 15 2
1 | Ananus u oneHKa pasIMYHBIX TUIOTE3 O IPOMCXOKICHUHU YENOBEKA.
KoutpoJabHas padora TeopeTuuyeckne acneKThl 3BOJIIOLUHM KU3HU HA 3emJe 2
Paznen 4 IKoJi0THsA 24 OK.04; OK.05
Tema 4.1. Conep:xanue yueOHOro MaTepuaJa 2 OK.04; OK.05
IKoI0rHYECKHE 1. | Cpenpl 0OuTaHMUs OPraHU3MOB: BOJHAS, HA3€MHO-BO3/1yIlIHAsI, TOYBEHHAS,
¢akTopr! u cpean BHyTpUOpranuzMeHHas. Pu3NKo-XUMHUUECKHE OCOOEHHOCTHU Cpell OOMTaHUSI OPTaHU3MOB.
KH3HH [TpucnocoOeHns OpraHu3MOB K KU3HU B pa3HbIX cpefax. [IoHsATHE HKOIOrH4ecKoro
¢dakropa. Knaccuduxanus sxonornyeckux (axropos. [Ipasmio munumyma FO. JIubuxa.
3akoH TonepantHocTH B. lllendopna
TpakTHYecKoe 3aHsITHE 0
Tema 4.2. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01;0K
Homyasius, 02,0K07
coo01ecTBa, DKoJoru4eckasi XapakTepruCTUKa BUJA U MOMYJISIMI. DKOJIOTHYecKas: HUILA BUAa. DKOJIOTHYECKUE
IKOCUCTEMbI XapakTepucTuku nomysinuu. CoolriecTBa U sKocucTeMbl. buorienos u ero crpykrypa (B.H.

CyxkaueB). CBsi3u Mex 1y opranu3mMamu B OuorieHose. CTpyKTypHbIE KOMIIOHEHTBI IKOCHCTEMBI:
MPOAYLIEHTHI, KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BELIeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue ypoBHU.

AHTpPONOTreHHBIE YKOCUCTEMBI. ArposkocrcTeMbl. OTIMYUS arpoO’KOCUCTEM OT OMOTEOIIEHO30B.

20




Copepxxanue ydyeOHOro Mmarepnasia (0CHOBHOe U NpogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem
HaumenoBanmue . dopmMupyembie
pA3IEIOB 1 TeM JIa00paToOpHbIe M NPAKTHYECKHe 3aHATHS, TPUKJIATHOM B Yacax KOMITETCH I
MOAYJIb (IPY HAJTUYHMH)
Ypb6oskocucrembl. OCHOBHbIE KOMIOHEHTHI YPOOIKOCHCTEM
IIpakTHyeckoe 3ansaTue 16 2
1| CocraBnenue cxeM nepesadu BEIECTB U SHEPTUHU T10 LIETAM IUTaHUs B IPUPOIHON IKOCUCTEME
U B arpoleH03€e
Tema 4.3. Coaepixanue yueOHOIro MaTepuasa 4 OK 01;0K
Buocdepa - 02,0K07
ri100aabHast 1| buocdepa — xuBast odosouka 3emin. PazBurue npencrasnenuii o 6uochepe B Tpynax B.U.
JIKOJIOTHYECKas Bepnaackoro. O6nactu 6uocdeps! u e€ cocraB. JKupoe BemecTBo Ouocdepsl u ero GyHKIUN
cucremMa 3aKOHOMEPHOCTH CymiecTBOBaHMs Onochepbl. OcoOeHHOCTH OHOC(ephl Kak rII00aTbHOIM
sKocucTeMbl. [luHaMuyeckoe paBHOBecue B Ouocepe. PUTMUYHOCTD siBIIeHUI B buocdepe.
KpyroBopoTs! BemiecTB 1 OMOre0XMMHYECKHE HUKIIBL. [ T100a1bHbIE 3KOIOTHYECKUE TPOOIIEMBI
COBPEMEHHOCTH M ITyTU UX PELICHUs
IIpakTnyeckoe 3ansaTue 17 2
1| Pewenue npakmuxko-opueHmupo8aHHvlx paciemnuvlx 3a0ai Ha onpedeneHue niouaou
HAcax)coeHuil O CHUMCEHUs KOHYEeHMPAayuu Y2ieKucio2o 2a3a 6 ammocgepe c0e2o pecuoHa
NPOACUBAHUSA
Tema 4.4. Coaepixanue y4eOHOro MaTepuasa 4 OK 01;0K
Biaunsinue 02,0K07
AHTPONOT€HHBIX 1| ArTponoreHHsle Bo3eiicTBUs Ha Grocdepy. 3arps3HeHns: Kak BUJ aHTPOIIOI€HHOTO
¢akTopoB Ha BO3JICUCTBUS (XUMHUECKOE, (PU3nyecKoe, OMOJIOTHYECKOE, OTXO/IbI TPOU3BOJICTBA U
ounochepy notpeOieHus). AHTponoreHHsle Bo3ieiicTBus Ha atMocepy. BozneiicTBus Ha ruapochepy
(3arpsi3HEHUSI U UX UCTOYHUKHU, UCTOLIEHUS Boa). BoznelicTBus Ha nmutocdepy (aerpananus
MIOYBBI, BO3/IEHCTBHE Ha TOPHBIE TOPO/Ia, HEPA). AHTPOIOI€HHbIE BO3/IEHCTBHS Ha
OuoTuyecKkue cooluIecTBa (Jieca U pacTUTENbHbIE COOOLIECTBA, dKUBOTHBINH MHP)
Ipakruyeckoe 3ausitue 18 2
1 | Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUH 110 COXPAHEHUIO IPUPOIHBIX
PECYPCOB CBOETO PErMOHA NIPOKUBAHUS
Tema 4.5. Conep:kanue y4eOHOIro MaTepuaa 8 OK 01;0K
Buausinue 02,0K07 I1.K1.1
COLMAJIBHO- 1 | 3nopoBsbe u ero cocrapiustonue. akTopsl, MNOTOKUTENBHO U OTPULIATENHHO BIHSAIOIINE HA
IKOJIOTHYECKHX OpraHu3M 4esoBeKa. BpeaHble MpuBBIYKY: ocaeAcTBUS U podunakTuka. [Ipodiema

(¢paxTopoB Ha

TCXHOI'CHHBIX BOS)IeI\/'ICTBI/II\/'I Ha 3T0POBLC YCTIOBCKA (BJ'IGKTpOMaFHHTHI)Ie I10JI4, ObITOBAas XUMMUA,
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HanMenoBanme Copaepxxanue yuyeOHOro Mmarepuasia (0OCHOBHOE U l'lpO(l)eCCI/IOHa.J'ILHO-OpreHTI/IPOBaHI-Ioe), O0bem dopvupyembie
JabopaTopHbIe U MPAKTHYeCKHE 3aHATHS, IPUKJIATHOMN B Yacax
pa3/iesioB U TeM MOY.Tb (TIpH HAIHUHH) KOMIIeTeHIIHH
310pOBbE U30BITOYHBIE IIYMBI, paualys U T.11.). AJanTanys opraHiu3Ma ueiaoBeka K ¢pakropam
YeJl0BeKa OKpY>KaloIllel cpefibl. 3alllMTHbIE MEXaHU3Mbl OpraHru3Ma 4YelloBeKa. 30POBbE U
paborocniocooHOCTh [IpaBuia 6€30macHOr0 UCOIB30BaHMS OBITOBBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB
IpakTuyeckue 3ansarus 19;20;21 6
1 | Onpexenienre CyTOYHOTO panMoHa NUTaHUs
2 | Co3zmanue UHIUBUIYATbHON MAaMSATKU MO OPraHU3alluy paluoOHATBHON QU3nUecKon
AKTUBHOCTH
3 | U3yuenue mexanusmos adanmayuy OpeaHusMa Yelo8eKa K HUSKUM U bICOKUM MeMnepamypam
Kourpoabnas padora TeopeTruueckue acneKTbl IK0JI0THH 2
Paszgea S. buoJiorusi B :KU3HU 8
Tema 5.1. Conep:xanue yueOHOro MaTepuaJia 4 OK 01;0K
buorexHogorum B 02,0K04
JKM3HH KaXKI0T0 1. | buorexHosnorus Kak Hayka v pou3BoAcTBO. OCHOBHBIEC HAIIPABIICHUS COBPEMEHHOM
onorexHooruu. MeTo el 0noTexHoIoruu. OOBEKTHI OMOTEXHOJIOTHH. DTHKA
OMOTEXHOJIOTHUYECKUX M TeHETHUECKUX dKcrepuMeHToB. [IpaBuiia morcka u aHaimn3a
OMO3KOIOrHYECKON HHPOPMALIMK U3 PAa3IUYHbIX HCTOYHUKOB (Hay4yHas U yyeOHO-Hay4dHas
JUTepaTypa, CpeicTBa MaccoBor nHbopMaluu, cetb IHTEpHET U Apyrue)
IIpakTHyeckoe 3ansTHE 22 2
1 | Ananu3 uHbOpMaIIUK O HAYYHBIX JOCTH)KEHUSX B 00JIACTH T€HETUYECKUX TEXHOJIOTHIA,
KJIETOYHOW MHKEHEPUH, MUILEBbIX OMOTEXHOJIOTHI
Tema 5.2. Coaepsxanue yueOHOro MaTepuasa 4 OK 01;0K
buorexHoJ0orum u 02,0K04
pacTreHus. IIpakTuueckue 3ansaTus 23, 24 4
1. | Keiicel na ananu3 ungpopmayuu o pazeumuy OUOMEXHOIO02UL C UCHONb308AHUEM PACMEHUl (NO
2pynnam)
2. | Bawuma ketica: Ilpedcmasnenue pe3yibmamos peueHus Kecos
Pasznen 6. buojkoJiornueckne uccjae10BaHUA 14 OK 01;0K
02,0K04;0K07
Tema 6.1. Coaeprxkanue yueOHOIro MaTepuaJia 4
OcHOBHBIE 1. \ Hayunsiii MeToa. MeTopl GM02KOJIOTHYECKUX HCCIICIOBAHUN: TTOJIEBBIE, Ta00OPAaTOPHEIE,
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Copepxxanue ydyeOHOro Mmarepnasia (0CHOBHOe U NpogeccCHOHAIBbHO-0PHEHTHPOBAHHOE),

O0nLeMm

HaumenoBanmue . dopmMupyembie
JabopaTopHbIe U MPAKTHYeCKHE 3aHATHS, IPUKJIATHOMN B Yacax
pa3/iesioB U TeM MOY.Tb (TIpH HAIHUHH) KOMIIeTeHIIHH
MeTOo/blI JKCIIEPUMEHTANIbHbIE. MOHUTOPUHT OKPYXKAIOIIEH cpe/ibl: JIOKaIbHbINA, pETHOHATBHBINA U
0M03KO0JIOTHYEeCKHU r7100aTbHBIH
X MccieI0BaHuil MeTo/1b1 TOKCKA, aHaTN3a U 00pabOTKN MHPOPMALIMHK O MMPOEKTE B PA3JIUUYHBIX HCTOYHUKAX
IIpakTHyeckoe 3ansiTue 25 2
1. | AHanu3 BIUSHUS YTICBOAOB Ha pocTa U (PU3NOJIOTHYECKYIO aKTUBHOCTD APOAOKEBBIX KIETOK
Tema 6.2. Coaeprxanue yueOHOro MaTepuasa OK 01;0K
Bbuodkoaornyecku 02,0K04;0K07
i IKCIIEpUMEHT IIpakTuyeckoe 3ansaTue 26;27;28;29;30 10
1 | Pa3paboTka Hay4HO-UCCIIEA0BATEIBCKOTO MPOSKTa 10
2 | Coop u ananu3 nHGOPMALIHMHU TI0 TEME HAYYHO-HCCIIE0BATEIILCKOTO MPOSKTa
3 | AHanu3 MONy4YEeHHBIX MEPBUYHBIX HKCIIEPUMEHTATbHBIX TAHHBIX, IPOBEICHUE
CTaTUCTHUYECKOW 00pabOTKM NOTYYCHHBIX JTaHHBIX
4 | BeisBieHHne 3aKOHOMEPHOCTEH, (hopMynHpoBaHKe BHIBOJAOB U IPOrHO30B, OLIEHKA KauecTBa
UCCIIETyeMOro 00BbEKTa MO pe3yabTaTaM OMO3KOJOTHYECKOr0 aHAIN3a
5 | 3ammra npoekra. [Ipencrasnenne pe3yabTaToOB BBIOJHEHUS Y4€OHO-UCCIEA0BATEIbCKUX
IIPOEKTOB
IIpome:xxyTouyHasi arrecTanus — 1u¢depeHIUpPOBaHHBIN 32a4eT 2
BCEI'O: 144
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3. YCJIOBMS PEAJIU3ALIMUA TPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
T CTUTLIAHBI

3.1 Tpe6oBanuss K MHHHMAJBLHOMY MAaTEPHAIBLHO-TEXHHUYECKOMY
odecre4eHnI0

Peanuzanus mporpamMmbl yuyeOHOTO TpeaMera TpeOyeT Haauuus y4eOHOro
kaOuHera «buonorusy.

O¢ddexTuBHOCTh TMpenojaBaHusl Kypca OHOJOTMH 3aBUCUT OT HaJIUYUs
COOTBETCTBYIOIIETO MATEpUATILHO-TEXHUYECKOTO OCHAIEHUS. IJTO OOBsCHSAETCS
OCOOEHHOCTSIMU  Kypca, B TIEpBYI0O OYe€pelb €ro MHOTONPOPWIbHOCTEIO U
MPAKTUYECKON HAINPaBICHHOCTHIO.

ObOopyaoBanmne y4eOHOro Ka0uHeTa:

— T0Ca0YHBIEC MECTA IO KOJUYECTBY O0YUAIOIINUXCS;
— pabouee MeCTO IpernoaBaTes;

— KOMIUICKT y4eOHO-HATISAHBIX TTOCOOUH;

— KOMIUIEKT JICKTPOHHBIX BUICOMATEPHUAIIOB;

— mnpodeccuoHaTIbHO OPUEHTUPOBAHHBIE 3a/JaHUS;

— Marepualibl 3K3aMeHa.

Texnnuyeckue cpeacTBa 00y4eHus :
— TEePCOHATBHBIA KOMITHIOTEP C JTUIIEH3HOHHBIM IIPOTPAMMHBIM 00CCTICUCHHUEM;
— TPOEKTOP C IKPAHOM.

3.2. UndopmanmnonHoe odecneyenue 00yueHust

Ilepedyens pekomenayemMbIX yueOHbIX M31anni, UHTEepHeT-pecypcos,
JAOTNOJIHUTEJIbHOM JIMTePaTyphbl

OcCHOBHBIE HCTOYHHUKH
JIns npenoaBarenei
1. . O6yxog, JI. K. buonorus: KJIeTKu U TKaHU: yueOHOe 1ocoOue sl CPEHETO
npodeccuonansHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e
u31., nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 c.
2. . buonorus: yueOHUK U TPAKTUKYM JUIsl CPEHETO MPOPECCHOHATILHOTO

obpazoBanus / B. H. fApeirun [u ap.]; mox pegakuueii B. H. Speiruna. — 2-e
u3a. — Mocksa: M3narensctBo FOpaiit, 2022. — 378 c.

Jns ctyneHTos
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1.

[EEN

1.

. buonorus. 10-11 kmace (yriayOaeHHBIN YPOBEHB): YICOHUK IS CPETHETO
obmero obpaszoBanwus / B. H. Apsirun [u np.]; mox o6mieit penaknueii B. H.
Speiruna. — 2-e u3a. — Mocksa: U3natensctBo FOpaiit, 2022.

O6yxos, /. K. bronorus: kKi1eTku 1 TKaHu: yueOHOe TTOCOOHE IJIsi CPETHETO
npodeccuonansHoro odpazosanus / [I. K. O6yxos, B. H. Kupunenkosa. — 3-¢
u3., mepepad. u pon. — Mocksa: M3narensctBo FOpaiit, 2022. — 358 c.

. buonorus: yueOHUK U MpaKTUKyM JJI CPpEAHET0 MPOodecCHOHaTBEHOTO
ob6pazoBanus / B. H. SIpeirun [u ap.]; nox penakuueit B. H. Speiruna. — 2-¢
u3n. — Mocksa: UznatensctBo FOpaiit, 2022. — 378 c.

JlonoJIHUTEIbHbIE HCTOUHHKH
Jlns mpenonaBarenei

Tetinop . buonorus: 8 3 1. T. 1/ 1. Teitnop, H. I'pun, Y. Crayt; nox pen.P.
Comnepa ; nep. 3-ro anri. uza. — 14-e uzn. —M. : Jlabopatopus 3Hanwmii, 2022
— 454 c.

. [1aBnoBa, E. U. Dxonorus: yueOHUK U MPAKTUKYM JIJISI CPETHETO
npodeccuonanbHoro oopazosanus / E. . I1aBnosa, B. K. HoBukoB. —
Mocksa: U3natensctBo FOpaitt, 2022. — 190 c. 45
. Epemuenko, O. 3. buonorus: yuenue o ouocdepe: yuedbHoe nocodue st
cpenHero npodeccruoHanbHOro odpazosanus / O. 3. Epemuenko. — 3-e uzn.,
nepepad. u non. — Mocksa: M3aarensctBo FOpaiit, 2022. — 236 c.

. biiunog, JI. H. Dkonorus: yueOHoe mocobue ajis CpeIHero
npodeccuoHanbHoro oopazosanus / JI. H. baunos, B. B. TTonsikosa, A. B.
Cemenua ; moa obmielt pegakuueit JI. H. binnoBa. — MockBa: M3narenbcTBo
FOpaiit, 2022. — 208 c.

.. bptoxans, ®. ®. [Ipombiniuiennast sxosorus: yueonuk / ©.d. bproxans, M.B.

I'padxuna, E.E. Cno6usakoBa. — MockBa: ®DOPYM: UH®PA-M, 2022. — 208
C.

. Hecmenona, H. H. Dxonorus yenoBeka: y4eOHUK U IPAKTUKYM TSI CPETHETO
npodeccuonanbHoro odpazopanus / H. H. HecmenoBa. — Mockaa:
N3narensctBo FOpaiit, 2022. — 157 c.

. buosorus qis mpodeccuii U crnenuaiIbHOCTENR TEXHUYECKOTO U

€CTEeCTBEHHO HAy4YHOTro NMpoduiieil: yueOHUK Il CTY/I. YUPEKICHUM CPE]I.
npod. obpazoranus / B. M. Koncrantunos, A. I'. Pe3anos, O. E. ®aneera; noj
pen. B. M. KorctantunoBa. — M. : 3narenbckuii neHTp «Akagemusi», 2016/
— 336 c.

HNuTepHeT-pecypcesl

. buonorus. 10-11 knacc (yriyOyieHHbIN ypOBEHb): YYEOHUK JJISl CPEHETO

obmero obpaszoBanwusi / B. H. Apsirun [u np.]; mox o6mieit penaknueii B. H.
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Speiruna. — 2-e u3a. — Mocksa: U3natensctBo FOpaiit, 2022. — 357 ¢. —
(Haponmnoe npoceemenue). — ISBN 978-5-534-15630-0. — Tekcr:
aneKTpoHHbIH // OOpa3oBaTenbHas miatdopma FOpaiT [caitt]. — URL:
https://urait.ru/bcode/509241

2. . O0yxoB, JI. K. buonorus: kjeTku U TKaHU: y4eOHOe ocoOue Isl CPETHETO
npodeccuonansHoro odpazosanus / [I. K. O6yxos, B. H. Kupunenkoa. — 3-¢
u31., iepepad. u pon. — Mocksa: M3narensctBo FOpaiit, 2022. — 358 ¢. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-07499-4. — Texkcr:
aNeKTpoHHbIH // OOpa3oBaTenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034

3. . buonorus: yueOHUK U MTPAKTUKYM JIJIS1 CPETHETO MPOPECCHOHATBHOTO
oOpazoBanust / B. H. Speirun [u ap.]; mox pegakuueit B. H. Sppiruna. — 2-¢
m3a. — Mocksa: U3parensctBo FOpaiit, 2022. — 378 ¢c. —
(ITpodeccuonansroe odpazosanne). — ISBN 978-5-534-09603-3. — Tekcr:
anekTpoHHbIl // O0pa3zoBatenbHas miatdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/489661

IIporpammHoe obecnieyeHue

1. Onepanmonnas cucrema Microsoft Windows 7 - 10

2. IMTaxet nmporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBob6omHOE mporpaMMHOE
obecrnieueHne, He OrPaHUYCHO, O€CCPOUHO);

4. Untepuet 6payszep Google Chrome (6ecrnnaTHoe mporpaMMHOE 00eCTICUeHHUE,
HE OIPaHUYEHO, O€CCPOUHO);

5. K-Lite Codec Pack — yHuBepcanbHBIIi Ha0Op KOJCKOB (KOIWPOBIIMKOB-
JEKOAUPOBIIMKOB) U YTHJIHUT JUIsl MPOCMOTpPa U 00pabOTKM ayuo - U BUACO]ailioB
(6ecrutaTHOE MpOrpaMMHOE OOecrieueHre, He OrPaHUYEeHO, 0€CCPOUHO);

6.WinDjView — nporpamma juis npocmotpa ¢aiioB B popmare DIV u DjVu
(cBOOOIHOE MpOrpaMMHOE oOecTieueHre, He OTPAHUUYEHO, OECCPOUHO);

7.Foxit Reader — mpukiagHoe mporpaMMHOE OOECICYeHHE I MPOCMOTpPA
ANIEKTPOHHBIX  JTOKyMeHTOB B cranmaptre PDF (OecrmatHoe mporpammHOe
obecrieueHue, He OTPaHUYCHO, OECCPOUHO).
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4. KOHTPO.JIb 1 OIEHKA PE3YJ/JIbTATOB OCBOEHHU
OBHIEOBPA3OBATEJBHOU JUCIIUIIJINHBI

KoHTposib M OLleHKa pacKpbIBAIOTCS Yepe3 AUCUUILUIMHAPHBIC PE3yJIbTaThl,
YCBOCHHBIE 3HAHMUS W NPUOOPETEHHbIE CTYACHTAMU YMEHHUS, HaIpaBJICHHbIE Ha
dbopmupoBaHre 001KX U MPOdeCcCUOHATBHBIX KOMITETEHIIUN

Oobmas/mpodeccnonaibHa Paznen/Tema Tun oeHoYHbIX
sl KOMIIeTeHI[Us MeponpuATHIA
OK.01 P 1, Tems: 1.3,-1.6 ®poHTaNBHBIA OIIPOC
P2, Temwr 2.7-2.12 ITonroroBka yCTHBIX
P 4, Tems1 4.1-4.4 COOOILEHH C
P 5 Temsi 5.1; 5.2 TpE3CHTAIHCH
P 6 Temsr 6.1; 6.2 Pazpabotka rioccapus

Pemenue 3amau
Brinonnenue keiica Ha
aHajau3 UHGOpPMAITUHU O
HAaYYHBIX JOCTHKCHUSX B
00J1aCTH TEHETHYECKHUX
TEXHOJOTMH, KJICTOUHOM
WH)KEHEPUH, MUIIIEBBIX
OMOTEXHOJIOTH (110
rpynmnam),
MIPEICTABIICHUE
pPEe3yJIbTAaTOB PEIICHUS
KEeMCcoB

Brimonnenue
nabopaTopHbIX paboT Ha
BBIOOP B MUHU- TpyHIax

OK 02 Beenenue Pa3paboTtka rioccapus
P1, Temsr 1.1-1.7 Pemienue 3amau
P2, Tema 2.1-2.12 PazpaboTka rimoccapus
P 3, Tema 3.1-3.5 Pemenne 3aaq
P4, Tema 4.2-4.5 OuennBaemas TUCKyCCHs
P 5, Temst 5.1,5.2, Brmonnenns

MPAKTUYECKUX 3aJaHUN

P 6, Temn! 6.1, 6.2,
Brinonnenue yueoHo-

HCCIIEI0BATEIIBCKOTO
MIPOEKTa Ha BHIOOD
OK04 P1, Temnr 1.3,1.4 OueHnBaeMasi IUCKYCCHUS
1.7,1.9 Brimonnenus
P2, Tema 2.1,2.3,2.4, | IPaKTUYECKUX 3aIaHUH
2.6,2.11 Belnonuenue kemnca Ha
P3,Tema3.13.4,35 | aHamus uupopmauuu 00
P4, Tema 4445 THYECKUX aCIeKTax
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P 5, Temnr 5.1,5.2,
P 6, Temn! 6.1, 6.2,

pa3BUTHS
OroTexHOJIOTHH (110
rpynmnam),
MpE/ICTaBIICHUE
PE3YNbTATOB PEIICHUS
KEHCOB

Brinonnenue
71a00paTOPHBIX pabOT Ha
BBIOOP B MUHU- TpynHnax

OK 07

P4, Tema 4.1-4.5

Tect

CocraBieHue cxem
KpYyroBOpOTa BEILIECTB
OueHnBaemasi TUCKYCCHS
Brimonnenust
MPAKTUYECKUX 3aJaHUN

IIK

P1,Temal.2,1.3
P 3, Tema 3.1

YcTHBIN onpoc
@pOoHTAIIbHBIN KOHTPOJIb
NnnuBuayanbHbINd
KOHTPOJIb

Ananus MyOJIMYHOTO
BBICTYIUJICHUS
[TpakTHyeckue padoThI
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