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PaGouass mporpamMma yueOHON AMCHUIUIMHBI «__buoJsiorus _» (Haumenosanue yuebHOU
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1. TACIIOPT IIPOT'PAMMbI YYEBHOM JTUCIUILIUHBI
BHOJIOI'UA

1.1. O6aacTh NpUMEHEHHs MPOrPAMMBI

[Iporpamma y4eOHON MUCHMIUIMHBI SIBISETCS YacThIO MPUMEPHON OCHOBHOHM 00pa3oBaTEeNbHOU
nporpammsl B cootBeTrcTBHH ¢ PI'OC CIIO st npodeccun 11.02.12 TloutoBast CBA3.

1.2. MecTo AMCHMILVIMHBI B CTPYKTYpe OCHOBHOW Npo(eccMOHAIBLHOI 00pa3oBaTe/bHOM
nporpamMmbl: o0mieoOpa3oBarenbHas qucUUIUIMHA «buonorus» u3ydaercs Ha 0a30BOM ypOBHE
B oOmeoOpa3oBarenbHOM [UKJIE y4eOHOTO  IJJaHa  OCHOBHOH  NpodecCHOHATBHOU
oOpa3oBaTenbHOW Tporpammel  mpodeccun  11.02.12 IToutoBass cBs3b. TpymoemkocTh
JUCUMIUIMHBL «buosiorus» Ha 0a30BOM ypOBHE COCTaBiseT 72 4aca, U3 KOTOpbIX 12 4yacoB
BKJIFOYAET npodeccnoHaIbHO-OPUEHTUPOBAHHOE coJiepKaHue, YCUJIMBAIOIIEe
po¢heCCHOHANBHYIO COCTABIIAIONIYI0O MO KOHKPETHOW mpodeccuu B 3aBucumoctu ot OPI'OC
CIIO

[IpodeccronanbHO-OPUEHTUPOBAHHOE COJIEPKAHUE pealIn3yeTcsl B IPUKIIATHOM MoAyJie (pa3zien
5 “buonoruss B KWU3HW) Uil BceX Mpodeccuit/CriennalbHOCTe Ha MaTepualie Kencos,
CBSI3aHHBIX C aHAJIM30M MH(OPMALIUK O PA3BUTHH U MPUMEHEHUH OMOTEXHOJOTHH M0 OTpacisiM
Oynymieir mpodeccuoHaIbHON AeaTenbHOCTH obOydarommxcs. Kpome toro, mpodeccruoHalbHO-
OPUEHTHPOBAHHOE COJAECP)KAHWE YUYUTHIBAETCA B pazaene 4 “OKojorus’ NpU BHITOJTHEHUU
7abopaToOpHBIX U MPaKTUYECKHX paboT, CBS3aHHBIX ¢ Oyxaymed npodeccuoHaIbHON
JESTETHHOCTHIO 00YJarOIITIXCS.

1.3. e 1 pe3yJIbTAThl 0OCBOEHH S 00111€00Pa30BATENLHOM U CITHTIIHHBI

1.3.1. Hean o01eo0pa3oBaTeIbHON TUCHUTINHBI

Heab: QopmupoBanue y CTYIEHTOB MPEACTaBICHUS O CTPYKTYPHO-(DYHKIIMOHAILHOM
OpraHM3aliy >KUBBIX CHCTEM PA3HOTO paHra Kak OCHOBBI MPUHATUS pEIICHWH B OTHOLIECHUU
00BEKTOB KMBOM MIPUPOJBI U B TPOU3BOJACTBEHHBIX CUTYAIUIX.

3apaum:

1) chopmupoBarh MOHMMAHUE CTPOEHHUS, MHOTOOOpa3us M OCOOCHHOCTEH J>KHUBBIX CHCTEM
pPa3HOTO YPOBHSI OpraHU3allii, 3aKOHOMEPHOCTEH MPOTEKaHHUS OHOJOTHYECKHX MPOIECCOB U
SBJICHUH B OKpYXKalolleil cpene, LEIOCTHOM HaydyHOW KapTUHBI MHUpPA, B3aUMOCBS3H U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS OIpENEisITh XUBbIE OOBEKThI B MPUPOJE; MPOBOAUTH HAOIIOJCHUS 3a
SKOCHUCTEeMaMHM  JJIsl  BBISBJICHHMS ~ €CTECTBEHHBIX M AHTPONOTE€HHBIX  HM3MEHEHMH,
MHTEPIPETUPOBATH PE3YJIbTAaThl HAOMIOICHUH,

3) cdopmupoBaTh HABBIKM MPOBEACHHS MPOCTEHIINX OMOJIOTMYECKUX HKCHEPUMEHTATbHBIX
UCCIIEIOBAaHUN C CcOOMIOJeHHEeM TMpaBui 0O€30MacHOro oOpaiieHuss ¢ OO0beKTaMH U
obopynoBaHuem;

4) pa3BUTh YMEHHUS HCIOJb30BaTh MH(OPMAIMIO OMOJOTHYECKOTO XapakTepa U3 Pa3iIHuHBIX
HCTOYHUKOB;

5) chopMupoBaTH YMEHUS MPOTHO3UPOBATH MOCIEACTBHSI CBOCH NEATEIHHOCTH M0 OTHOILIEHUIO K
OKpyXarlei cpene, COOCTBEHHOMY 3/J0pPOBbIO; OOOCHOBBIBAaTH M  COONIOAATH MEPHI
npo(UIaKTUKK 3a00J1€BaHUI.

6) chopmupoBaTh MOHUMAHUE 3HAYMMOCTH TOCTH)KEHUH OHOJIOTHYECKOI HayKU U TeXHOJIOTUH B
IIPAKTUYECKON NIEATENBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEJAMLMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOT M.

1.4. [Inanupyemble pe3yJibTaThl OCBOEHHS 00111e00pa30BaTeIbHOM JUCUUILIMHBI B
cootBercTBHH ¢ PI'OC CIIO Ha ocHoBe PT'OC COO

Kon u Ils1anupyemMbie pe3yJbTaThl 0CBOCHHUS AUCHMIIHHBI
HAWMEHOBaHMNE oo0mue AUCUMILIMHAPHBIE
(popmupyembIX

KOMITETEHIIM I

OK 01. Beibupatb
CrocoOBI penIeHus
3amaq

B yacTH TpPy10BOT0 BOCIIUTAHMSA:
- TOTOBHOCTb K TpPYAy, OCO3HaHHUE
IIEHHOCTH MacTepCTBa, TPYI0JI00uE;

c(OPMHUPOBAHHOCTb 3HAHUI O MECTe
U ponu OHOJOTHMM B  CHCTEME
HAYYHOTO 3HaHMSI;, PYHKIIMOHAIBHOM




npodeccuoHaIbHO N
JeSATEIIbHOCTH
MPUMCHUTCIIBHO K
Ppa3IUYHBIM
KOHTEKCTaM

- TOTOBHOCTB K aKTUBHOM
JIESITCILHOCTH TEXHOJIOTMYSCKOM |
COLMAIbHOU HaIIpaBJICHHOCTH,
CIOCcOoOHOCTh MHUIIUAPOBATD,

IUIAHUPOBAaTh W CaMOCTOSTEIHHO
BBITIOJIHSTH TAKYIO JICATCILHOCTD;

- WHTEpeC K pa3IM4HbIM chepam
podeCcCHOHAIBHON JIeATEITFHOCTH,

OBnanenue YHHUBEPCATbHBIMU
y4eOHBIMH MO3HABATEIbHBIMU
JNEUCTBUSMMU:

a) 0a30Bble JIOTHYECKHUE NelCTBUA:

- CaMOCTOSITENIbHO (HOPMYIUPOBaTh U
aKTyaJlu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBAaThb  CYIIECTBEHHBIN
NMpU3HAK WM  OCHOBAaHWUS IS
CpPaBHEHHI, KJ1acCU(pUKaIUU 51
0000111eHM;

- ONpeAeNATh IeJH JESTeIbHOCTH,
3aJ1aBaTh MMapaMeTPbl U KPUTEPHU HX
JTOCTHOKCHHS;

- BBISBIATH  3aKOHOMEPHOCTH U
MPOTUBOPEUYUS B PaccMaTPUBAEMBIX
SBIICHUSIX;

- BHOCUTh KOPPEKTUBbI B
NeSITeNIbHOCTD, OIICHUBATh
COOTBETCTBUE DE3YJIbTATOB  LEJSM,
OIICHUBAaThb  PUCKU  TOCJIEICTBUMN
NesITeNIbHOCTH;

- pa3BHBaThb KpPEAaTUBHOE MBIILICHUE
MIPH PEIICHUU KU3HEHHBIX MPoOIeM

0) ©0a3oBble HCCIeI0BATEIbCKHE
nelcTBHA:

- BJIaJeThb  HaBbIKaMU  y4eOHO-
HCCIIEIOBATENbCKOM UM MPOEKTHOM
NEeSITEeNLHOCTH, HaBbIKaMU
paspelieHus npooiem;

- BBISBISTH NMPUYUHHO-CIICACTBEHHbIE
CBA3M M aKTyaJIM3UpPOBaTh 3ajauy,
BBIIBUTATh THUIIOTE3y €€ pelIeHus,
HaXOJHUTh apTyMEHTHI TUIS
JI0Ka3aTeNbCTBA CBOUX YTBEPXKJICHUM,
3alaBaTh TapaMeTpsl U KPUTEPUU
peuieHus;

- QHAJIM3UPOBATH MOJTYYCHHBIE B XOJI€

peHICHUA 3agadu PE3YJIbTaThI,
KPpUTHYCCKU OLICHUBAThb Hux
JOCTOBCPHOCTD, IMPOTrHO3HUPOBATH

HU3MEHEHUE B HOBBIX YCIIOBHUSIX;

- yMETb IIEPEHOCUTH 3HAHWUA B
[I03HABATEIBHYI0 U  IPAKTUYECKYIO
00J1aCTH KU3HEAEATEIbHOCTH;

- YMETb WHTETPUPOBATh 3HAHUS U3
pa3HBIX MPEIMETHBIX 00IacTei;

rPaMOTHOCTH YeloBeKa TUTS
peIIeHUs KU3HEHHBIX MPOOIIeM;
c(hOpMHPOBAHHOCTH YMEHUS
pacKpeIBaTh COJIepIKaHue
OCHOBOTIOJIATAFOIIIHX
OMOJIOTUYECKUX TEPMHHOB u
MOHITHIA: KW3Hb, KIETKA, TKaHb,
OpraH, OpraHW3M, BHJ, TOTYJISIIHSI,
IKOCHCTEeMa, OWOIeHO3, Omochepa;
Merabosm3M (0OMEH BEIIECTB H
MpeBpalieHue dHEPTHH), TOMEOCTa3
(camoperynsius), OMOCHHTE3 OelKa,
CTPYKTypHasi OPTaHM3AIHS >KHBBIX

CUCTEM, JIUCKPETHOCTb,
CaMOpETyJILus,
CaMOBOCIIPOU3BEICHUE

(penpoayKiius), HACIEICTBEHHOCTD,
W3MEHYMBOCTh, YHEPTO3aBUCUMOCTH,
pOCT ®  pa3BUTHE, YpPOBHEBas
OopraHu3aIus;

c(hopMUPOBAaHHOCTH YMEHUS
pacKpeIBaTh coJiepKaHue
OCHOBOIIOJIATAFOIITNX
OMOJIOTUYECKUX TEOPUM W TUIOTE3:
KJICTOYHOM, XPOMOCOMHOM,
MYTallUOHHOM, SBOJIOIMOHHOM,
MIPOUCXOXKACHUS KU3HU U YEJIOBEKa;
c(hopMUPOBAaHHOCTH YMEHUS
packpbiBaTh  OCHOBOIIOJArarouue
OuoJoruvecKue 3aKOHBI U
3akoHomepHoctu (I. Mennens, T.
Moprana, H.M. Basuiona, DO.
I'exkkensa, ®. Mromiepa, K. bapa),
IpaHUIBI UX TPUMEHUMOCTH K
JKUBBIM CHCTEMaM;

NpUOOpETEHUE OIbITa MPUMEHEHUS
OCHOBHBIX ~ METOJIOB  HAy4YHOTO
MO3HAHUS, UCTIOJIB3YEMBIX B
OMoNOTUY: HAOMIOCHUS U OTTCAHMUS
JKUBBIX  CHCTE€M, THIPOIECCOB U

HBHGHHﬁ; OpraHu3anuun n
IMPOBCACHU OMOJIOTHYECKOTO
SKCIICpUMCHTA, BBIABHWKCHMU A
I'unoTe3, BBIABICHUA 3aBHCHMOCTH
MCIKAY HCCIICAYEMBbIMHA
BCINYHNHaAMU, 0OBsICHEHUS
MMOJIYYCHHBIX PE3yJIbTAaTOB n

dbopMynupoBaHUsS ~ BBIBOJIOB C
UCIIOJIb30BAHUEM HAayYHbIX IOHATHUH,
TEOPUN U 3aKOHOB;

c(OpMHUPOBAHHOCTD YMEHUS
BBIIEJIATh CYIIECTBEHHBIE MPU3HAKU
BUPYCOB, KIJIETOK NPOKapHUOT U
9YKapHOT; OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHU3MOB,




- BbIIBUT'aTh HOBBLIC HUJCHU, HpCI[JIaF aTb
OpI/IFI/IHaJIBHBIe IO AXO0 bl 1 pemeHI/m;

- CIIOCOOHOCTD MX MCIIOJIL30BAHUS B
MO3HABaTEIbHOM 1 COIMAILHOM
MPAKTUKE

BHU/IOB, OHOI'COIICHO30B u
HKOCUCTEM; OCOOCHHOCTHU MPOIIECCOB
0oOMEHa BEILIECTB U IIPEBPALICHUS
SHEPrUM B KIETKEe, (OTOCUHTE3A,
IUTACTHYECKOTO ¥ HHEPTeTHYECKOTO
oOMeHa, XEeMOCHHTE3a, MHTO3Q,
Mel03a, OIJIOJIOTBOPEHUS, PA3BUTHS
U Pa3sMHOXCHUSA, WHAUBHUIYAIBHOI'O
pa3BUTHsl opraHu3Ma (OHTOTEHE3a),

060pBHOBI 3a CYIIECTBOBaHHUE,
€CTECTBEHHOI'O otOopa,
BUJI000pa30BaHus,

IPUCTIOCOOJIEHHOCTH OPTraHUu3MOB K
cpene obuTaHus, BITUSTHUS
KOMIIOHEHTOB 9KOCHCTEM,
AHTPOIIOTCHHBIX N3MEHEHNH B
SKOCHCTEMaX CBOEM MECTHOCTH,
KPYroBOpoOTa BEIIECTB u

npeBpalieHue YHEpruu B 6uocdepe;
c(hopMUPOBAaHHOCTh YMEHUS periaTh
OMOJIOTUYECKHE 3aJIa9H, COCTABIISATH
TCHOTUIINYCCKUEC CXEMBI
CKpC€HIMBaHUs JId pa3HbIX THUIIOB
HACJICIOBAHUS TPU3HAKOB y
OPraHU3MOB, COCTaBJISITh CXEMBI
nepeHoca BEIIeCTB M SHEPTHUU B
9KOCHCTEMAaX (LM MUTAHHUS,
MTUATIEBHIE CETH)

OK 02. Hcnonb3oBaTh
COBPEMECHHBIC
Cpe/cTBa TOUCKa,
aHam3a u
WHTEPIpPETAIIHH
nHpopManuu u
UH(POPMAIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHCHUS 3a/1a4
npoheccCHOHATLHOU
JeATEIbHOCTH

B oOsactu 1EHHOCTHM HAY4YHOIO
NO3HAHUS:
- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHHUS,

COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO pa3BUTUA HayK{ u
00LIeCTBEHHOI MIPaKTHKH,

OCHOBAaHHOTO Ha JHAJIOTE KYIbTYP,
CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MecTa B MOJUKYIbTYPHOM MHUPE;

- COBEpIICHCTBOBAHHWE S3BIKOBOW U
YUTATEIbCKOM KyJIbTYPHI KaK CpeICcTBa
B3aMMOJICHCTBUS MEXIYy JIOABMH H
TTO3HAHUS MUDA;

- OCO3HAaHUE LIEHHOCTM HAay4YHOH
JIeATEIILHOCTH, TOTOBHOCTD
OCYILIECTBJIATH MIPOEKTHYIO H
HCCIIEI0BATENBCKYIO JIeSATEIIbHOCTD
WHIMBUIyaJIbHO U B TPYIIIIE;
OsBnagenne YHUBEPCAIbHBIMU
yu4eOHBIMU MO3HaBaTEILHBIMU
JIEMCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- BIAJETh HABBIKAMHU IOJY4YEHHUS
nHpOpMAlMK U3 MCTOUYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIHO
OCYILECTBIISATh TIOUCK, aHanu3,
CUCTCMATU3AlIMI0O U MHTCPIPCTAINIO

c(hopMUPOBAaHHOCTH YMEHHI
KPUTHYECKH OIICHUBATh
nHpopmMaIuio OMOJIOTHYECKOTO
COJICPKAHMS, BKITIOYAIOIITYIO
TNICEB/IOHAYYHBIC 3HaHUS u3

Pa3IMYHbIX HWCTOYHUKOB (CpeI[CTBa

MaccoBoil uHOpMaNuU, Hay4yHO-
MOMYJISIPHBIE MaTepuabl);
UHTEPIPETUPOBATH ITHYECKUE
ACTIEKTHI COBPEMEHHBIX
UCCIIeIOBaHUI B ouomnorum,
MEIUIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh r100anbHbIe
HKOJIOTUYECKHE poOIeMbI

COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOIIICHUIO K HHUM COOCTBEHHYIO
MTO3UIUIO;

c(OPMHUPOBAHHOCTh YMEHHIA
c03/1aBaTh COOCTBEHHEIE
MUCHMEHHBIC U YCTHBIC COOOIICHHS
Ha OCHOBE OMOJIOTHYECKOM
UH(POPMAIIUU U3 HECKOJIBKHUX
UCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh TIOHATHIHBIN amnmapar
OMOJIOrUH




UHpOpPMAIMK Pa3IMYHBIX BHUJIOB U
(dhop™m mpeicTaBICHNUS;

- co3/aBaTh TEKCThl B Pa3JIMYHBIX
dbopmarax C y4eToM Ha3HAYCHUS
WHpOpMAIMK M LEJICBOH ayIUTOpPUH,
BbIOMpas ~ oNTUMaIbHYI0  (opmy
MPE/CTABICHHUS U BU3YaJIH3allnHy;

- OLICHHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh  MHpOpPMAIMH, €
COOTBETCTBHUE TPABOBBIM M MOPAJIBHO-
ITUYECKUM HOpMaM;

- WCTIOJIh30BATh cpeacTsa
HMH(}OPMAaIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJOTHHA B
peteHnn KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpraHu3aIMOHHBIX 3amad C
COOIr0IEHNEM TpeboBaHUM
SPrOHOMHKH, TEXHHKH O€301acHOCTH,
TUTHEHBI, pecypcocOepexeHus,

IMPaBOBEIX W 3THYCCKHUX HOPM, HOPM
WH(POPMAITMOHHOM 0€30TacHOCTH;

- BJIaJ€Th HaBbIKaMHU PACIIO3HABAHUA U
3aImuThl HHOOPMAITHH,
WH(POPMAITMOHHOHN 6€30TIaCHOCTH
JHYHOCTH

OK 04. 3ddexTuBHO
B3aMOJEHCTBOBATh U
paboTtath B
KOJJIEKTUBE U
KOMaHje

- TOTOBHOCTh K CaMOPA3BUTHIO,
CaMOCTOSITEIIBHOCTH u
CaMOOIIPEIETICHHUIO;

-OBJIaJICHUE  HaBbIKAMU  y4yeOHO-
HCCIEA0BATEIbCKOM, MPOEKTHOW U
COLIMAJIBHOW NIEATEIILHOCTH;
Osaanenue YHHUBepCaJbHBIMHU
KOMMYHUKATHUBHBIMH JAeHCTBUAMM:
0) coBMecTHasl 1eITeJIbHOCTD!

- [OHMMaTb U HCHOJb30BaTh
IIPEUMYILECTBA KOMaHIHOU u
UHAUBUYalIbHOHN paboThI;

- TTpUHUMATh LEJIU  COBMECTHOM
JESATEIbHOCTH, OPraHu30BbIBaTh U
KOOPJIMHUPOBATh JEUCTBUSA 1O €€
JOCTHKEHHUIO:  COCTaBIATh  IUIAH
JNEUCTBUM, pACIpENeNiaTh pOJH €
y4eTOM MHEHUI Y4aCTHUKOB
o0CyX/1aTh pe3yabTaTbl COBMECTHOM
paboThI;

- KOOpOVHHUPOBaTb U  BBINOJHATH
paboTy B  YCIOBUSAX peajbHOTIO,
BUPTYaJIbHOTO M KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBIIATh MIO3UTUBHOE
CTpaTErnuecKoe MIOBE/ICHNE B
pPa3IUYHBIX CHUTyalUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, OBITh
MHULMATUBHBIM

pUOOpETEHUE OMbITa TPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMBIX B
OnoJioruy: HabJIOJICHUS U OITUCAHUS
JKUBBIX CUCTEM, ITPOLIECCOB U
ABJICHUI; OpraHu3alyu U
IPOBE/IEHUS] OMOJIOTUYECKOTO
DKCIIEPUMEHTA, BBIIBUKEHUS
TUIIOTE3, BBISIBICHUS 3aBUCUMOCTH
MEX1y UCCIIENYEMBIMU
BEJIMYMHAMHU, OOBICHEHUS
IIOJIy4YEHHBIX PE3YJIbTaTOB U
(bopMynHpOBaHHUs BBIBOJOB C
MCII0JIb30BAHUEM HAY4HBIX [TOHATHUH,
TEOPUH U 3aKOHOB




Osnanenue YHHUBeEpPCAJIbHBIMU
PeryasiTUBHBIMU J1€HCTBUSIMU:

') IPHHSATHE ce0s M APYTUX JHIeii:

- NPUHUMATh MOTHBBI M apTyMEHTBI
JIpyrux  JIIOAEH npu aHaIn3e
pe3yJIbTaTOB AEATEIbHOCTH;

- TNpU3HABaTh CBOE MPaBO U IPaBO
JIPYTUX JII0JIeH Ha OIINOKY;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATH
MUP C TIO3UIMHU JPYTrOro YeJOBeKa

OK 07.
CopeiicTBOBaThH
COXPAaHEHUIO
OKpYKarollen cpebl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUSI 00
W3MEHEHHUH KJIMMAaTa,
010)20500020013§
OEepeKITMBOTO
MIPOM3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUIX

B o0s1acT 3K0/10rMUECKOr0
BOCIIUTAHUS:

- ¢(OpPMHUPOBAHHOCTh HKOJIOTMYECKOMN
KYJIbTYPBhI, IIOHUMAaHUue BIIMAHUA
COLIMAJIbHO-3KOHOMHUYECKUX
MPOLIECCOB HA COCTOSHUE MPUPOIHOMN
U COUMAIIBHOW Cpeabl, OCO3HAHHUE
rJ106aIbHOTO XapakTepa
9KOJIOTMYECKUX MPooIIeM;

- IJJAaHUPOBAaHUE U OCYILECTBICHHE
JIEWCTBUIA B OKpYXKAIOIIeW cpene Ha
OCHOBE 3HAHHA LEIEH YCTONYMBOTO
Pa3BUTHSI YEJIOBEUECTBA;
aKTUBHOE  HEINPUATHE
NPUHOCAIIUX  BpEX
cpene;

- YMEHHE

IEeHCTBHM,
OKpYy)Karoleu

MIPOTHO3UPOBATH
HeOJIarompusTHBIC 9KOJIOTHYECKUE
MOCIEACTBUSA MPEANPUHUMACMBIX
JICUCTBUI, MPEeIOTBPAIATh UX;

- pacHIMpeHHe ONbITa JCITCIbHOCTH
9KOJIOTUYECKOW HaIPaBJICHHOCTH;

- OBJIaJICHHUE HAaBBIKAMU YYEOHO-
HCCIIEI0OBATENBCKOM, MPOEKTHOM 1
COLIMAJIEHOM JeATENBLHOCTH

c(OpMHUPOBAHHOCTh YMEHUS
MPUMEHSITH ITOJTYYCHHBIC 3HAHUS JIJTS
00BsICHEHHS OMOJIOTMUECKUX
MPOLECCOB U SIBIICHUM, TS
MPUHSITHSI TPAKTUICCKUX PEIICHUH B
IMOBCEAHEBHOM KU3HU C IICITHIO
oOecreucHHs 0€30IIaCHOCTU CBOETO
3JI0POBBS U 3JI0POBBS OKPYIKAIOITUX
JoJIeH, coOII0IEHUS 37I0POBOTO
o0pa3a ’KM3HU, HOPM I'PaMOTHOTO
MOBEJICHUS B OKPYXKaIOIIEH
MPUPOJIHON CpeJie; MOHUMAaHHE
HE0OXOINMOCTH HCIIOJIE30BaAHUS
JIOCTUKEHUI COBPEMEHHOM
OMOJIOrUY ¥ OMOTEXHOJIOTHH ISt
parroHaIbHOTO
MIPUPOJIOTIOHE30BAHUS

1.5. KosimyecTBO 4aCOB HA 0CBOEHHME NMPOrPAMMBI U CHUTLIHHBI
BCEro /2 4acoB, B TOM YHCIJIE:
BO B3aMMOJICHICTBUY C TIpeniojiaBarejieM /2 daca,

CaMOCTOSATEIIBHOM pa6OTBI

4acCoB.




2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI
2.1. O0beM yueOHOM AMCHMILIMHBI M BUAbI Y4eOHO0#l padoThI

Bun yueOHoii padoTbl O0bem yacoB
O0bem 001Ie00pa3oBaTeIbHON MPOrPAMMBbI AMCIUIIIHHBI 72
Teoperuueckoe o0yueHue 50
IIpakTHyeckue 3aHATHA 18
JlabopaTopHble 3aHATHUSA 4
IIpoMe:kyTouHasi aTTecTalusi NPOBOAUTCS B popme 5

T depeHInPOBaHHOTO 3a4eTa




2.2. TemaTnyeckuii 1jaH u COACPKAaHUEC TUCITUIIJINHBI «buoaorusy

HaunmenoBanme Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), Oo0bem | @opmupyembie
pa3iesioB U TeM J1adopaToOpHbIEe U NPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHH) 4YacoB | KOMIIETEHUHH
1 2 3 4

Pazjen 1. KieTka — cTpYKTYPHO-(D)YHKIIMOHAJILHAS €IMHULA JKUBOT'O 18
Tema 1.1. OcHOBHOE coJiep:KaHue 4 OK 2
buosorus kak Teoperuyeckoe o0yueHue: 4 JIP1
Hayka. O6mas CoBpeMeHHbIe 0Tpaciu OMOJIOTHYECKUX 3HAaHUHN. CBSI3b OMOJIOTHH C IPYTrUMU HayKaMu: OMOXUMHUS,
XapaKTEPUCTUK | Gyodu3uka, OMOHUKA, reHoreorpadus u np. Ponb 1 Mecto OMosoruu B pOpMUPOBAHUU COBPEMEHHOMN
4 KH3HH Hay4yHOU KapTHUHBI MUpa. Y POBHU OpraHU3aliy kuBoil Marepuu. OO0Iast XxapakTepuCcTHKa KU3HH, CBOIICTBA

JKUBBIX CUCTEM. XHUMHUYECKHI COCTaB KJIETOK
Tema 1.2. OcCHOBHOE CcO/Iep:KaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: 2 OK-2
¢ynkunonanbn | Knerounas teopus (T. IlIsann, M. IIneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KIICTOUHOM OK -4
asl OpraHu3alusa | Teopuu. THUIIBI KJIETOYHON OpraHU3alun: MPOKAPUOTHUECKUI U DYKapuOTHYECKUN. OTHOKIETOUHBIE U JIP-16
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTPOEHHUE MTPOKAPUOTUUECKON KIIeTKU. CTpOEHUE 3YKapUOTHUYECKON KIIETKHU. JIP-5

Hexnerounsie hopMmebl sxu3HU (BUPYCHI, OakTeprodarn)

JlabopaTopHoe 3ansiTueNel 2

JlaGopaTtopHnas pabota «CtpoeHue KiIeTku (pacTeHwusl, ’)KUBOTHBIE, TPUOBI) ¥ KJIETOYHBIE BKIIFOUCHHUSI

(Kpaxmaii, KapOTUHOHUIbI, XJIOPOILJIACTHI, XPOMOILIIACTHI )»

IIpakTHyeckoe 3ansaTue Nel 2

Bupychuble u 6akrepuansHbie 3a001eBanusi. O0IIKMe TPUHIIUITBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEIIECTB.

OcoOeHHOCTH TPUMEHEHHUsI aHTUOMOTHKOB. [IpeacTaBieHne yCTHbIX COOOLICHU ¢ TPpe3eHTalUEeH,

MOATOTOBJICHHBIX 0 MEPEYHIO HCTOYHHUKOB, PEKOMEHJOBAaHHBIX MPENOaBaTeIeM
Tema 1.3. OcHOBHOE CO/Iep:KaHue 4 OK-1
CTpykTypHO- Teoperuueckoe o0yueHue: 2 OK-2
¢ynknuonaabH | XpomocomHas reopusi T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN HA0OP KIIETOK, TOMOJIOTHYHBIE H JIP-16
ble (PAKTOPbI HErOMOJIOTMYHBIE XPOMOCOMBI, TaIlJIOUTHBINA U AUTUIonHbINA Habop. Hykneunnossie kucnotel: JJHK, PHK
HACJIEICTBEHHOC | HAXO0XJICHUE B KIIETKE, X CTpOeHHE U (PYHKIMH. MaTpUuHbIe MPOIIECCH B KJIETKE: PEIUIMKAINs, OMOCUHTE3
TH Oenka, pernapanus. [ eHeTHUeCKuit KOJ 1 ero CBOMCTBa

IIpakTnueckoe 3ansitne Ne2 2

Pemienue 3amaq Ha OMpCACIICHUC TTOCIICAOBATCIIBHOCTH HYKJICOTUA0B, aMUHOKHUCIIOT B HOPME U B CIIydac
HU3MCHCHUS TTOCJICAOBATCIIbHOCTU HYKJICOTUIOB I[HK




Tema 1.4. OcHoBHOe coepkaHue 2 OK-2
O0Omen Bemects | TeopeTnueckoe o0yueHne: 2 JIP-16
U npespamienue | [Tonstue MeTaboaM3M. ACCUMUIISINS U TUCCUMUIISILIAS — JIBE CTOPOHBI MeTabonm3Ma. Tursl oOMeHa
JHEepPruu B BEIIECTB: aBTOTPOHBIN U reTepoTpoHbIi, a3poOHBIN 1 aHa’poOHbIH. [InacTnueckuii oomMen. DoTocuHTeE3.
KJIeTKe XEeMOCHHTE3
Tema 1.5. OcHOBHOE coJiep:KaHue 2 OK -2
KusHeHHBbIN Teopernueckoe o0yueHue: 2 OK-4
HUKJ KIE€TKH. KieTounsrit MUKII, €ro epHOIbI. MuwuTo3, ero cragum u IIPOUCXOIAIINEC TTPOIICCCHI. buonornueckoe JIP-1
Muro3. Meiio3 3Ha4YeHHe MUTO3a. Melo3 u ero craauu. [loBenenne xpomocom B Meitose. Kpoccunrosep. bruonorndeckuit
CMBICII MeW03a
Paznen 2. Ctpoenue u GpyHKIMH Opranusma 20
Tema OcHOBHOE coJiep:KaHue 2 OK -2
2.1.Ctpoenne Teoperuyeckoe o0yueHue: 2 OK-4
oprasHusma MHOTOKJIETOYHbIE OPTaHNU3MbI. B3aMOCBS3b OPraHOB U CUCTEMBI OPraHOB B MHOTOKJIETOYHOM OpPraHu3Me. JIP-1
I'omeocTa3 opranusma u ero nojjiep>kaHue B MPOIECCe KUZHEEATEIIbHOCTH
Tema 2.2. OcHOBHOE coJiep:KaHue 2 OK-2
®opmbl Teopernuyeckoe 00y4eHue: 2 JIP-1
Pa3MHOKEeHU ®opMbl pa3MHOKEHHUs OpraHu3MoB. becnonoe 1 nonoBoe pazMHokeHHe. Bubl 6ecronoro pa3MHOKEHUS.
OPraHusMoB [TosoBoe pa3zmuoxkenue. ['amerorenes y uBoTHbIX. CiepmaTorenes u oorenes. CTpoeHre MoJIOBbIX
KJ1eToK. OII0O0TBOPEHUE
Tema 2.3. OCHOBHOE coJIep:KaHue 2 OK -2
Onrorenes Teopernyeckoe o0yueHue: 2 OK-4
pacTreHui, NnnuBuayanbHOoe pa3BUTHE OPraHU3MOB. OMOpuorenes u ero crajauu. [loctaMmOpuoHanbHbINA IEPUO. JIP-5
KUBOTHBIX U Craguu mocTAMOPHOHATIBHOTO Pa3BUTHUS Y KUBOTHBIX U 4enoBeka. [IpsaMoe u Henmpsimoe pa3BUTHE.
YeJI0BeKa buonoruueckoe crapenue u cMepTb. OHTOreHE3 pacTeHUI
Tema 2.4. OcHOBHOE CO/Iep:KaHue 6 OK-2
3akonomepHocT | Teopernueckoe o0yueHue: 4 OK-4
U HacJe0BaHUA | OCHOBHBIC MOHITHS FEHETHKU. 3AKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menens JIP-17
(MoHOTHOpPHTHOE ¥ TONUTHOPHIHOE CKpenrBaHue). B3anmoaeiicTBriie reHoB
IIpakTnuyeckoe 3ansaTHe Ne3 2
Pemenue 3a1au Ha onpeesieHne BEPOATHOCTH BOSHUKHOBEHHUS HACJIECTBEHHBIX IPU3HAKOB [P MOHO-,
JIM-, IOJIMTUOPUIHOM M aHATM3UPYIONIEM CKPEITUBAHUH, COCTABICHHUE TCHOTHITHUYECKUX CXEM CKPEIMBaHUS
Tema 2.5. OcHoBHOE coaepkaHue 4 OK-1
Cueniennoe Teopernyeckoe o0yueHue: 2 OK-2
HacjJeaI0oBaHue 3akous! T. MopraHa. CuerieHHO€E HacJIeJOBaHHUE TeHOB, HapylIeHuEe CLHCIIICHU. HacnenoBanue JIP-16




NPU3HAKOB IIPU3HAKOB, CLIETJIEHHBIX C [10JIOM
IIpakTnueckoe 3ansiTue Ned 2
Pemenue 3a1a4 Ha onpeesieHne BEPOATHOCTH BOZHUKHOBEHUS HACJIEACTBEHHBIX IPU3HAKOB IIPU
CLICTVIECHHOM HAaCJIeI0BaHUU, COCTAaBICHUE T€HOTUIIMUYECKUX CXEM CKPEIMBAHUS
Tema 2.6. OcHoBHOe conep:xanue (2 cemecTp) 4 OK-1
3axonomepHocT | Teoperuyeckoe 00yYeHHe: 2 OK -2
W H3MEHYHBOCTH | VI3MEHUNBOCTh PU3HAKOB. BH/Ibl N3MEHUMBOCTH: HACJIEICTBEHHAs! U HEHACIIECTBEHHAsI. 3aKOH OK -4
TOMOJIOTMUECKUX PAJOB B HacieAcTBeHHON usmeHunBocT (H.M. BaBuios). MyrannonHas Teopust JIP-17
W3MEHYMBOCTU. Buabl MyTannii 1 npuunHbl UX BO3HUKHOBeHUA. Kapuotun yenoseka. HacnenctBeHHbie
3a0o0seBaHus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YenoBeka. bosie3Hu ¢ HacneCTBEHHOH
MIPEIPacloOKEHHOCThI0. 3HAUEHUE MEIMIIMHCKON T'€HETUKH B MPEJOTBPAIICHNN U JICHEHUH F€HETUYECKUX
3a00JIeBaHM YesloBeKa
IIpakTHyeckoe 3ansaTHe NoS 2
Pemenue 3a1ay Ha onpeesieHre THIIA MyTallUK [IPH Tepeaaye HacleACTBEHHbBIX IPU3HAKOB, COCTABIICHUE
TeHOTUITNYECKUX CXEM CKPEIIMBAHUS
Pasznea 3. Teopusi 3BosIIOIMH 6
Tema 3.1. OcCHOBHOE CcO/Iep:KaHue 2 OK -2
HUctopus Teopernueckoe o0yueHue: 2 OK-4
IBOJIONMOHHOIO | [TepBbie sBomononHbie konuenuu (JK.b. Jlamapk, XK.JI. Broddon). DBomounonnas reopus Y. lapBuHa. JIP-1
y4eHHUsl. CuHTeTH4ecKast TEOpHsl SBOJIIOINH U €€ OCHOBHBIE MOJIOKEHUS.
MukposBosronu | Mukpossosmorust. [1omyisius KaK sieMeHTapHast eIMHAIA YBOJTIOIMHU. | €HETHUECKHE OCHOBBI SBOJTIOIHH.
| DnemeHTapHbIe (PAKTOPHI IBOIOIMU. EcTecTBeHHBIN 0TOOP — HANPaBISAIONINI (PAKTOP IBOIIOLUH.
BunooOpa3oBanue Kak pe3ysibTaT MUKPOIBOJIIOLUU
Tema 3.2. OCHOBHOE CO/Iep:KaHue 2 OK-2
MakposBosaonu | Teoperuueckoe o0ydyeHue: 2 OK -4
fl. Maxkpossosmtorusi. DopMbl 1 OCHOBHBIE HanpaBiieHus Makpolsoitonuu (A.H. Cesepros). [1ytu JIP-1
Bo3uukHOBeHHE | TOCTHXKEHUS OHOJIOTHYECKOTO mporpecca. CoxpaneHne OMopa3HO0Opasus Ha 3emie.
U pa3BHUTHE 'unoTe3b! ¥ TeOpUU BO3HUKHOBEHUS KM3HH Ha 3emiie. [losBIeHNe MepBhIX KJIETOK U UX IBOJIOIHSL.
KU3HHM Ha 3emite | [IpokapuOThl ¥ 9yKapuOThl. [IpOMCXOXKIEHHE MHOTOKIICTOYHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX
LIAPCTB 2YKapHOT
Tema 3.3. OcHOBHOE coJiep:kaHue 2 OK -2
IIpoucxoxnenune | Teopernyeckoe o0yueHue: 2 OK -4
YeJI0BeKa — AHTpOIIOJIOTHS — HayKa O yesoBeke. CHCTeMaTHUeCKOe NOJIOKEHUE yenoBeka. CXOACTBO U OTIIMYUS JIP-1
aHTPOIOIreHe3 YeJI0BEKA € )KMBOTHBIMHU. OCHOBHBIE CTa/INN AHTPOIIOT€HE3a. DBOJIIOLINS COBPEMEHHOI'O YEJIOBEKA.




YenoBeueckue pacsl U UX €AMHCTBO. Bpemst u myTu pacceneHus yenoBeka 1o rasere.lIpucnocobieHHoCTh
YeJIOBEKA K Pa3HbIM YCIOBUSIM CPEJIbI

Pa3nes 4. JxoJiorus 18
Tema 4.1. OcHOBHOE coJiep:KaHue 2 OK-1
Jxosornvyeckne | Teopernueckoe odoyueHue: 2 OK-2
¢dakTopbl 1 Cpenpl 0OMTaHHS OPraHU3MOB: BOJHAs, HA3EMHO-BO3/IyIIIHAs, IOYBEHHAs, BHYTPHOpPTaHu3MeHHast. OU3uKO- OK -7
cpeabl KU3HH XUMUYECKHE 0COOCHHOCTH cpell OOMTaHusl opraHnu3MoB. [IpucnocoOneHust OpraHu3MOB K KHU3HH B Pa3HBIX JIP-1

cpenax. [Tonstue sxonoruueckoro ¢akropa. Knaccuduxanus skonorudeckux ¢pakroposn. [Ipasuio

vmuanmyMma 0. JIubuxa. 3akon tonepantHoct B. llendopna
Tema 4.2. OcHOBHOE coJiep:KaHue 4 OK-1
Homyasinus, Teopernueckoe o0yueHue: 2 OK-2
coodmiecTBa, DKOJIOTUYUECKAs XaPAKTEPUCTHKA BUIA U TIOMYJIAUH. DKOJIOTHYECKas HHUIIA BUIA. DKOJIOTUUECKUE OK-7
IKOCHCTEMbI xapakrepucTuku nomyasuuu. CooOmiecTBa U skocucTeMbl. broneHos u ero ctpykrypa. CBA3u MEX Iy JIP-5

opranu3zMamu B OuorieHo3ze. CTpyKTypHbIE KOMIIOHEHThI SKOCHUCTEMBI: IIPOAYLIEHTbI, KOHCYMEHTHI,

peayneHTsl. KpyroBopoT BeniecTs v MOTOK SHEPTUH B 3KocucTeme. Tpoduueckue ypoBHH

IIpakTHyeckoe 3ansaTHE Ne6b 2

Tpoduueckue nenu u cetr. OCHOBHBIC MTOKA3aTENN SKOCUCTEMBI. bromacca 1 mpoIyKius. DKOJIOTHIECKHE

MUpaMUIbl yucell, OnoMaccel U sHeprun. [IpaBuio nupaMuisl SHEPrUH.

Pemenme npakTuKoO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUM IO MIEPEHOCY BEIIECTBA U YHEPTUU B

9KOCHCTEMAX C COCTaBJICHHE TPO(UUECKUX Leneil U nupamui 6MOMacChl U SHEPTUU
Tema 4.3. OcCHOBHOE CO/Iep:KaHue 4 OK-1
buocdepa - Teopernyeckoe o0yueHue: 4 OK -2
rjaodanbHas buocdepa — xxuBas o6omouka 3emin. PazButue npencraBienuii o onocdepe B Tpynax B.U. Bepnanckoro. OK -7
KoJIornyeckast | O6mactu 6uochepsl 1 ee KOMIOHEHTHI. JKrBoE BemecTBO 6nochepsl 1 ero GyHKIUH. JIP-17
cHcTeMa 3aKOHOMEPHOCTH CylecTBOBaHUs Orocdepbl. OcodeHHOCTH Orocdephl Kak riao0aabHON IKOCUCTEMBI.

Jlunamudeckoe paBHOBecue B buocdepe. KpyroBopoTsl BemiecT 1 OMOr€0XUMHUECKUE ITUKJIBL.

['mo6anpHbIe HKONIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH
Tema 4.4. OcHOBHOE CO/Iep:KaHue 4 OK-1
Bausinue Teoperuueckoe o0yueHue: 2 OK -2
AHTPONMOIeHHBIX | AHTPOIOTEHHBIE BO3/ICHCTBUS Ha Ouocdepy. 3arps3HeHus Kak BU aHTPOIIOTEHHOTO BO3ICHCTBUSI. OK-4
(pakTopos Ha AHTpomnoreHHsle Bo3ieicTBHsI Ha aTMocdepy. BosneiictBus Ha ruapocdepy. BozaeiictBus Ha murocdepy. OK-7
onochepy AHTpoONOTeHHbIE BO3/ICHCTBHSI HA OMOTHYECKHE cOooOIIecTBa. YTIIyOJIeHHO N3Yy4alOTCsl OTXO/Ibl, CBSI3aHHbIE IIK -1

C ompeielIeHHOH mpodeccueil/cnenantbHOCThIO [1K-2

IpakTHyeckoe 3ansaTue Ne7 2 [1K-3

JIP-17

HpaKTI/I‘-IeCKOC 3aHATUC ((OTXOI[BI MMPONU3BOACTBA»




Tema 4.5. OcHOBHOE coJiep:KaHue 4 OK -2
Bausinue Teopernyeckoe o0yyeHune: 2 OK -4
COIUAJILHO- 310poBbe U ero cocTapJstonue. GakTopsl, NOJOKUTETLHO U OTPUIIATEIHHO BIUSIONINE HA OPTaHU3M 2 OK-7
IKOJIOTHYECKHMX | yenoBeka. [Ipo0ieMa TeXHOTEHHBIX BO3JICHCTBUI Ha 3J0POBbE YEJIOBEKA (3JIEKTPOMArHUTHBIC TIOJIS, IIK -1
(¢axTopoB Ha OBITOBAsI XUMUSI, N30BITOYHBIC IITYMBI, PAJAHALINAS U T.I1.). AJanTamus Opranu3Ma 4ejioBeka K (hakropam IIK-2
310pOBbeE okpyxaroei cpeapl. [Ipuanumsr hopmupoBanus 370poBbecOeperaromnero nopeaenus. Ouznueckast IIK-3
yeJioBeKa AKTUBHOCTbH W 3/I0POBbE. BHOXUMUYECKHE aclIeKThl PallMOHAIILHOTO IMTUTAHUS JIP-17
JlabopaTopHoe 3aHsiTHeNe2 2
JlaboparopHas paboTa «YMCTBEeHHast paboTocrocoOHOCTHY (Mpo¢ecCHOHANTbHO-0OpUEHTUPOBAHHAS)
IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE cojlep:KaHue (coep:KaHue MPHKJIATHOT0 MOIYJIA)
Paznea S. buosorust B sku3Hu 8
Tema 5.1. OcHOBHOE cOoiep:KaHue 4 OK-1
buorexnosioruu | TeopeTnueckoe copepkaHue: 2 OK-2
B KH3HU broTexHoMOTHS Kak HayKa W MPOU3BOJICTBO. OCHOBHBIC HAIPABICHUS COBPEMEHHON OMOTEXHOJIOTHH. 2 OK-4
KaKIoro Mertonasl 6notexuHosiorud. OObEeKTHI OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTHUECKUX U T€HETHUECKUX IIK -1
sKcnepuMeHToB. [IpaBuia norcka u aHanu3za OMO3KOJIOTrHYEeCKOr HHPOPMAIIUU U3 Pa3INYHBIX HCTOUHUKOB IIK-2
(mayuyHas ¥ yueOHO-Hay4YHas JTUTEpaTypa, CPeACTBA MacCOBOM nHMOpMaIuu, ceTh MIHTEpHET U1 Ipyrue) I1K-3
IpakTuyeckoe 3ansitue Ne§ 2 JIP-17
Keiicbl Ha aHann3 nHGOPMAIMHN O HAYYHBIX JOCTHKEHHUSAX B 00JIACTH T€HETUYECKUX TEXHOJIOTHIA, 2
KJIETOYHOW MH)KEHEPHUH, TTUIICBBIX OMOTEXHOJIOTHI. 3aluTa Kelica: mpecTaBIeHUE PEe3yIbTaTOB PEIICHHS
KEHCOB (BBICTYIUICHHE C MPE3CHTAINEH)
Tema 5.2. OcCHOBHOE CO/Iep:KaHue 4 OK-1
Bbuorexnosorun | Teopernueckoe coaep:kaHue 2 OK -2
M TeXHH4YecKkHe | Pa3BuTre OMOTEXHOJIOTHI C MPUMEHEHHEM TEXHUYECKUX CUCTeM (OMOMHKEeHepHs, OMOMH(pOpMAaTHKa, 2 OK-4
CUCTEMBI OMOHHMKA) ¥ X MPUMEHEHHUE B )KU3HH YEJIOBEKa, MOUCK U aHaIN3 MHPOPMAIMH U3 PA3IUYHBIX HCTOYHUKOB IIK -1
(Hay4Has U yueOHO-Hay4yHas JIUTEepaTypa, CpeCTBa MacCOBOM HH(pOpMaIH, ceTh IHTepHeT u apyrue) IIK-2
I1K-3
IpakTH4eckoe 3ansaTHE Ne9 2 JIP-17
Keiicbl Ha aHanu3 nHGOPMAIIUHU O PA3BUTHH OMOTEXHOJIOTUH C MPUMEHEHHEM TEXHUYECKUX CUCTEM (T10
rpynmnam). [IpencraBnenue pe3yabTaToB pelieHns KeHcoB (BBICTYINICHUE C MIPE3EHTAIUECH )
IIpomexyTouna 2
s arrectamus no | /lupdepeHurpoBaHHbIN 3a4eT
AUCHHUILINHE
Bcero: 72










3. YCJIOBUSI PEAJIM3ALIMY YUEBHOM JUCLUAILIUHBI

3.1. TpedoBanuss K MUHUMAJbHOMY MATEPHAIbLHO-TEXHHYECKOMY 00ecneyeHn 0

Jis  peanw3anuyl  TPOTPaMMbl  AUCHUIUIMHBL JOJKHBI OBITH TPEAYCMOTPEHBI  CIICAYIOIIHE
cnienanbHble momernieHus: Kabuner «buonoruny, ocHaIEHHBI 000pyI0BaHUEM: MeOelb, JOCKa,
MeJI, HarjasiaHble O0COOus (KOMIUIEKTHI y4eOHBIX TaOJUII, TUIAKATOB), TEXHUYECKUMHU CPEICTBAMHU
oOydYeHUs: KOMITBIOTEp C YCTPOWCTBAMHU BOCIIPOW3BEICHHS 3BYKa, MPHUHTEP, MYJIbTHMEINA
MPOEKTOpP C OKpaHOM, YKa3Ka-pe3eHTep /s mnpe3eHtauumii. JlaGopartopus, ocHamleHHas
o0opymoBaHUEM JIJIsl TIPOBEJICHUS 3aHATHIA: MUKPOCKOIIBI, CEKYHJIOMEpP, TOHOMETp, JaboparopHast
nocyzaa (MpoOUpPKH, MOACTABKY TSI TPOOUPOK, TIHHIIETHI, TECOK, CTYITKU C TIECTUKAMH, ITPSIMETHBIC
¥ TIOKPOBHBIC CTEKJIA, CTEKISHHBIC MAJOYKH, MPEIMAPOBAIBHBIC WIJIBI, (HILTpOBajbHAs Oymara
(cangeTkn), cTakaHbl) TUIIEPTOHUYECKUN PacTBOp XJIOopuaa HaTtpusi, 3%-HbI pacTBOp MEPOKCHIA
BOJZOPO/Ia, PAacTBOp Hoga B HOMUCTOM KalHH, TIHUIEPUH, KIyOHH KapTodens, JUCT 3JI0Aeu
KaHaJICKOH, 1o psOuHBl OOBIKHOBEHHOH (psOMHBI MM TOMaTa), JYK pernyarblii, pa3BeJCHHbIC B
BOJIE JIPOAOKH);

3.2. YueOHo-MeTOoAMYecKOe U MHPOPMAIIMOHHOE o0ecriedeHne T CIUTTHHbI

PekoMeHIyemMbIe IeyaTHbIe U3JaHKS 110 PeaTu3allui 00IIe00pa3oBaTeIbHON TUCITUTUINHBL.

3.2.1. OcHOBHBIE NMeYaTHBIEC U3AHUSA

1 buonorus. 10-11 knacc (yrinyOnaeHHBIH YpOBEHb): YUeOHUK JUIsl CpeiHero oluiero oopazoBaHus /
B. H. Speruna [w gp.]; mox oOmew pemakmuweir B. H. Spermna. — 2-e u3n. — Mocksa:
N3narensctBo IOpaiit, 2022

2 O6yxos, /1. K. buosorus: kieTku u TkaHu: yaeOHOE mocodue st CpeHero MpodhecCHOHATFHOTO
obpazosanus / JI. K. Odyxos, B. H. KupunenkoBa. — 3-e usn., mepepab. u gom. — Mocksa:
N3 patensctBO FOpaiit, 2022 — 358 c.

3 Buosorus: y4eOHMK W TPaKTUKYM JUIsl cpeaHero mpodeccuoHanbHOro oOpaszoBanust / B. H.
Apeirun [u ap.]; nox penakmueit B. H. Speruna. — 2-e u3n. — Mocksa: U3natensctBo HOpaiir,
2022 — 378 c.

DJIeKTPOHHbIE U3IAHUS

1 buonorus. 10-11 knacc (yrinyOneHHBIH YpOBEHB): YUeOHUK I CPEIHEr0 00IIero oopa3oBaHus /

B. H. fpeirun [ gp.]; mox oOmed pemakimueit B. H. fApeiruna. — 2-e u3n. — Mocksa:
MznarensctBO FOpaiit, 2022 — 357 ¢. — (Hapomnoe npocsemenue).— ISBN 978-5-534-15630-
0.—DJIeKTpOHHBIN /l OO6pazoBarenpHas maTdopma IOpaiit [caiiT]. —

URL.:https://urait.ru/bcode/509241

2 O6yxos, /1. K. buosorus: kieTku U TKaHu: ydeOHOE 1mocodue sl CpeHero npodecCHOHaTBLHOTO
ob6pazosanus / J[. K. O6yxos, B. H. KupunenkoBa. — 3-e¢ u3na., nepepad. u gom. — MockBa:
WznatensctBo KOpaiit, 2022 — 358 ¢. — (IlpodeccuonansHoe obpazoanue). — ISBN 978-5-534-
07499-4. — Tekcr:

AIEKTPOHHBIN /l O6pazoBarenbHast mwiarhopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/494034

3 buonorus: y4eOHMK M MNPAKTUKYM AJsl CpeaHero mpodeccruoHanbHoro obpasosanus / B. H.

Speirun [u ap.]; non pemakiueit B. H. Speiruna. — 2-e u3g.—Mocksa: MznatensctBo FOpaiir,
2022 — 378 c.—(Ilpodeccuonanbroe obpazosanue). — ISBN 978-5-534-09603-3. — Texkcr:
IEKTPOHHBIN / Ob6pasoBarenbHas miatgopma IOpaiit [caiiT]. — URL:

https://urait.ru/bcode/489661

3.2.2. JlonoJIHUTEIbHbIE HCTOYHUKH:

1 Teitnop /. buonorus: 8 3 1. T. 1/ JI. Teitnop, H. I'pun, Y. Crayr; nox pen.P Comnepa ; mep. 3-ro
aHra. u3a. — 14-e uzg. —M. : JlaGoparopust 3HaHuii, 2022 — 454 c.

2 ITaBnoBa,E.M.Okonorus:yaeOHUK U MPAKTUKYM JUISL CPETHETO MPOPECCHOHAIBHOTO 00pa30BaHHUS
/ E. W. I1aBnosa, B. K. HoBukoB. — Mocksa: U3natensctBo KOpaiit, 2022 — 190 c.
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3 Epemuenko, O. 3. buomorus: ydeHue o Ouocdepe: ydeOHOE MOCOOME JUISI CPEIHETO
npogeccuonansHoro obpasosanus / O. 3. Epemuenko. — 3-e u3z., nepepad. u pomn. — Mocksa:
W3narensctBo HOpaiit, 2022 — 236 c.

4 bnunos, JI. H. Dxomnorus: yaebHOE TocoOue Uit CpeHEro MpoQecCHOHATBHOTO 00pa3oBaHus /
JI. H. baunos, B. B. TlonskoBa, A. B. Cemenua ; mox oOmeit pemakuueid JI. H. bamHoBa, —
Mocksa: U3narensctBo FOpaiit, 2022 — 208 c.

5 bproxanp, @. ©. [Ipombiennas skosorusi: yueonuk / @.®D. bproxans, M.B. I'padxuna, E.E.
Crhobusakosa. — Mocksa: POPYM: UHDPA-M, 2022 — 208c.

6 HecmenoBa, H. H. DOxkosorus uyenoBeka: y4eOHMK M HOPAKTHUKYM JUISL  CPEIHETO
npodeccronanbHoro obpazosanmsi/H.H.HecmenoBa.—Mocksa:U3natensctBo FOpaiir, 2022 —
157c.

7 buosorusa s mpodeccuil M CHEUAIBHOCTEH TEXHUYECKOIO0 M €CTECTBEHHO-HAyYHOIO
npoduieit: yueOHUK AJIs CTY. yupexaeHui cpen. npod.oOpasosanus / B. M. Koncrantunos, A. T
PezanoB, O. E. ®daneeBa; mox pen. B. M. KoncrantmHoBa. — M. : H3nmatenbCkuil LEHTP
«Axagemusn», 2016/ —336 c.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHUIIINHBI

KoHTposib M oOLEHKa pe3ylbTaTOB OCBOCHHUS OO0IIe00pa3oBaTeIbHON AUCIIUTLIIUHBI
PacKpBIBAIOTCS Yepe3 MUCLHUIUIMHAPHBIE Pe3yNbTaThl, HAIPaBICHHbIE HA (POPMHUPOBAHUE OOIIUX U
podecCHOHABHBIX KOMIIETCHIIHIA TI0 pa3JiellaM U TeMaM COJIep KaHus y4eOHOTo MaTepuara.

Oomas
KOMIIeTeHIUS

Pasznen/Tema

T OLeHOYHBIX MEPONIPUATHH

Pa3pea 1. Kierka —
CTPYKTYPHO-
(pyHKIMOHAIBLHAN eIUHULIA
sKHBOI0

KonTponbhas padora
«MonexynspHbIli ypOBEHb
OpraHu3aluH )KUBOT0»

OK 02

buonorus xak Hayka. OO0rmias
XapaKTePUCTHKA KU3HU

3anosgHeHne TaOIUIBI C OITMCAHUEM
METOJI0B MUKPOCKOTIMPOBAHUSI C UX
JIOCTOMHCTBAMH U HEIOCTaTKaMH.
3anoyiHeHue TaOuIbl «BKia yueHbIx
B pa3BUTHE OUOJIOTUM»

3anoJIHeHUE CPAaBHUTEITLHOMN TaOIUIIBI
CXOJICTBA Y PA3JIMYMI )KMBOTO U HE
JKHMBOT'O

OK 01
OK 02
OK 04

CtpykTypHO-()yHKIIMOHAIbHAS
OpraHu3aIus KJIETOK

OneHnBaemasi JUCKYCCHS IO BOIIpOCaM
JIEKIUH

Pa3paboTka MEHTAILHON KapThI 11O
KJIaCCU(PUKAIIUH KIETOK U UX CTPOEHUIO
Ha TPO- U SYKAPUOTHUECKUX U T10
[[apCcTBaM B MUHU TpyIIax
Brinonnenue u 3amuTa J1abopaTopHbIX
pabor:

«CtpoeHue KIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) M KJICTOUHBIE
BKJIIOUEHUS (Kpaxmall, KapOTUHOUIBI,
XJIOPOILIACThI, XPOMOILIACTHI)»
[TpakTuueckoe 3ausrtue. [Ipeacrapnenue
YCTHBIX COOOIIEHUH ¢ TIPEe3EeHTAlIUCH,
MO/ITOTOBJICHHBIX MO MEPEUHIO
MCTOYHUKOB, PEKOMEHOBAHHBIX
mpernoaBaTesieM

OK 01
OK 02

CtpykTypHO-(YHKIIMOHATEHBIE
(hakTOpbI HACIIEICTBEHHOCTH

DpoHTAIBHBIN OMPOC

Pa3paboTka rioccapus

Pemenue 3a1a4u Ha onpeieneHue
MOCJIE€I0BATENLHOCTH HYKJIEOTU/IOB,
aMUHOKHCIIOT B HOPME U B Clly4yae
W3MEHEHMS MOCIIeI0BATEILHOCTH
Hykneotuaos JJHK

OK 02

OOMEH BelIeCcTB U
NpeBpaleHIe YHEPTUN B KIICTKE

OpOHTAIBHBIN ONIPOC
3aroJiHeHHe CPAaBHUTENLHON TaOIHIIbI
XapaKTepUCTUK TUTIOB OOMeHa
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BCIICCTB

OK 02
OK 04

JKW3HEHHEBIN [TUKIT KIIETKU.
Muto3. Meiio3

OO6cyx1eHne o BOIIpocaM JIEKIUU
Pa3paboTka neHThl BpeMeHU
KU3HEHHOTO LIUKJIa

Pa3nen 2. Ctpoenue u
(pyskuuu opranuzma

Kontposbnas padota “CtpoeHue u
¢yHKIMM Opranuzma’

OK 02
OK 04

Crtpoenue opranuzma

OuenuBaemasi AUCKYCCHS

Pa3paboTka MeHTaIbHON KapThl
TKaHEW, OpraHOB U CUCTEM OpPraHOB
OpraHu3MoOB (PacTEeHHUs], KUBOTHBIE,
YeJIOBEK) C KpaTKOM XapaKTepUCTUKON
X QyHKIUH

OK 02

@OopMBI PA3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN ONPOC

3anoaHeHue TabauIbl ¢ KPaTKOM
XapaKTEpUCTUKON U puMepamMu popm
Pa3MHOXKCHUA OPTraHN3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, J)KUBOTHBIX
U YeloBeKa

Pa3paboTka JeHTbl BpEMEHHU C
XapaKTEPUCTUKOM 3TAaloB OHTOI'€He3a
OTAEJIBHOW T'PYNIOHN )KMBOTHBIX U
YeJIoBeKa 10 MUKPOTpyIaM
Tect/ompoc

CocraBicHME KU3HEHHBIX IIUKIOB
pacTeHui 1o otxesnaM (MOXOBHU/IHBIE,
XBOILEBHU/IHBIE, TATIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, IOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacjaeJOoBaHUs

Pa3zpaboTka riaoccapus
@poHTaJIBHBINA OMTPOC

Tect no Bompocam JeKIUU
Pemenue 3aia4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB MIPH
MOHO-, JIU-, IOJIUTUOPUIHOM U
AQHATM3UPYIOIIEM CKpPEIIMBaHUH,
COCTaBIIEHUE T€HOTUITUYECKUX CXEM
CKpEIMBAHUS

OK 01
OK 02

CHCHJ’IGHHOG HaCJICJOBaHUC
IIPU3HAKOB

Tect

Pa3paboTka riaoccapus

Pemienue 3aga4d Ha onpeeieHue
BEPOSITHOCTH BOSHUKHOBEHUSI
HACJICICTBEHHBIX IIPU3HAKOB IIPU
CIICTIJICHHOM HacJeJI0BaHUH,
COCTaBJICHHUE TeHOTHUIIMUYECKUX CXEM
CKpEILIMBAaHUSA

OK 01
OK 02
OK 04

3aKOHOMepHO CTH USMCHYUBOCTHU

Tecr.
Pemenue 3anau Ha onpeiesieHUE TUTIA
MYTalHUH TP IIEpeAayde
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HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJICHUE TCHOTUIINYECKHUX CXEM
CKpELIMBAHN

Pa3nen 3. Teopusi 3Bo1IOUNH

Konrponsnas padora “TeopeTnueckue
aCIEKTHI YBOJIIOLMH KU3HH Ha 3eMiie”

OK 02 Hcropust 3BOJIIOIIMOHHOTO OpoHTANBHBIN OMPOC

OK 04 y4eHHsI. MUKPO3BOJIIOLHS Pa3paboTka rioccapusi TepMHUHOB
Pa3paboTka eHThl BpeMEHU pa3BUTHS
HBOJIIOLIMOHHOTO YYEHUs

OK 02 Maxkpo3Bostonusi. OuenuBaemasi JUCKYCCHS:

OK 04 Bo3HuKHOBEHUE U pa3BUTHE HCIIOJIb30BAHNUE apTYMEHTOB,

YKU3HU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTHH U

CUMBOJIMKH JUISl I0Ka3aTeIbCTBA
POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII
Pa3paboTtka neHTHl BpeMeHU
BO3HUKHOBEHHUSI U PA3BUTHS )KU3HU Ha
3emuie

OK 02 [IpoucxoxaeHue yenoBeka — DpoHTaTBHBINA OMPOC

OK 04 AHTPOIIOT€HE3 Pa3paboTka 1eHTHI BpeMEHU
MIPOUCXOXKACHUS YeJIOBEKa

Pa3nen 4. dxojorus

OK 01 Dxoyiorudeckue GakTopsl U Tect 1o 3xosI0THYECKUM (aKTOpaM U

OK 02 Cpeabl )KU3HU cpeqam KU3HU OPraHu3MOB

OK 07

OK 01 [Tomynsmwms, cooOiiecTra, CocTaBlieHHE CXEM

OK 02 3KOCUCTEMBI KpYTrOBOPOTABEIECTB, UCIOJIb3YS

OK 07 MaTepHabl JICKIUU
Pemennie npakTuKO-OpUEHTUPOBAHHBIX
pacueTHBIX 33JaHUM [0 TIEpEeHOCY
BELIECTBA U SHEPTUH B IKOCHUCTEMAX C
cocTaBlieHHEe TPOPUUECKUX IIeTIel U
nupaMul OGMOMAacChl U IHEPTUU

OK 01 buocdepa - rimodanpHas OueHuBaemasi TMCKyCCus

OK 02 JKOJIOTMYECKas cucrema Tect

OK 07

OK 01 BnusiHre aHTpONIOreHHBIX Tect

OK 02 (akTopoB Ha 6uochepy [TpakTrueckas padota “OTX0/bI

OK 04 MPOU3BOACTBA”

OK 07

OK 02 BnusHue couunansHo- OueHuBaemasi JUCKYCCHUS

OK 04 9KOJIOTHYECKUX (PAaKTOPOB Ha Beinosinenue nabopaTopHoit paboTbl

OK 07 3/I0pOBBE YeNOBEKa "VMcTBEeHHas paboTOCnOCOOHOCTR",

Pa3nea 5. buoJsiorust B ;Ku3HHU

3aH_[I/ITa Kelica: OpCACTaBJICHUC
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pe3yIbTAaTOB peIIeHUs KeHCOB
(BBICTYIIJIEHUE C NTPE3EHTALUEH)

OK 01 buoTtexHonoruu B JKkM3HU BrinosiHeHre keiica Ha aHAIU3

OK 02 KaKJI0T0 UH(POPMALIUU O HAYYHBIX TOCTUKCHUAX

OK 04 B 00JIACTU I'€HETUYCCKHUX TEXHOJIOTHH,
KJICTOYHOW WHXCHEPUH, THIIEBBIX
OMOTEXHOJIO0T | (110 rpynmnam),
MIPEJICTABICHUE PE3YIHTATOB PEIICHHUS
KeHCoB

OK 01 buoTtexHonoruu u Texuudeckue |BplnmosHeHHE Keiica Ha aHAIU3

OK 02 CUCTEMBI uH(pOpPMaLUU O pa3BUTHUS

OK 04 OMOTEXHOJIOTHH ¢ TPUMEHEHUEM

TEXHUYECKUX CHUCTEM (TI0 TpyImam),
IpEJICTaBICHNUE PE3YIbTATOB PEIICHUS
KEHCOB
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