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Pabouas nporpamma obmieo6pazoBatenbHoi nuctuminasl O/1.05 T'eorpadus mo crnenuaabHOCTH
53.02.03 HMHCTpyMEHTAIIbHOE HCIOJHUTENLCTBO (IO BHUAY: ¢opTenuaHo) paspaboTaHa B
cooTBeTcTBUM ¢ DenepanbHbIM TOCYAApCTBEHHBIM OOPa30BaTEIbHBIM CTAHIAPTOM CPEIHEro
oOmero oOpa3oBaHus, yTBEPKAESHHOTO NpuKkazoM MunoOpHayku PO Ne 413 ot 17.05.2012 r. (B
pen. IlpukazoB Muno6paayku P® ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, o1 29.06.2017 N
613, Munnpocsemeauss P® or 24.09.2020 N 519, or 11.12.2020 N 712, ot 12.08.2022 N 732, ot
27.12.2023 N 1028), ¢ ®denepanbHbiM TOCYIapCTBCHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpemHero mpodeccruoHaabHOro obpaszoBanusi mo creruanbHocT 53.02.03 WHcTpymMeHTalbHOE
UCTIOJHUTENBCTBO (MO  BHIY: (OPTENHAHO), YTBEPKIEHHOTO TpUKa3oM MuHHCTEpCTBA
obpazoBanus U Hayku P® ot 27 okTsa0ps 2014 r. N 1390 (c u3MeHEHUSMU U TOTIOTHEHUSIMH OT:
17 mas 2021 r.

Pazpabotuuk: 'AIIOY HCO «HoBocubupckuii 0061acTHON KOJIEIK KYIbTYphl U HICKYCCTBY
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBI
OBIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

1.1. Mecto 0011€00pa30BaTeILHOTO MpeIMeTa B CTPYKTYpe OCHOBHOIi
npogeccnoHaIbLHOM 00pa30BaTEIbHOI MPOTPAMMBI

Yyebnast mporpamma obrmieodpaszoBarensHoil aucturumabsl OJ].13 buomorus
SBJISICTCSI YacCThI0 0011e00pa30BaTEIbHOTO ITMKIA OCHOBHOHM MPOQeCcCHOHATBHON
o0pa3oBaTenbHON MPOrpaMMbl (MPOTPAMMBI TTOATOTOBKH CITEIIUATTUCTOB CPEITHETO
3B€HA) M0 CIENHAIBHOCTH cpeaHero mpodeccroHanbHoro obpazoBanms 53.02.03
NHCcTpyMEHTAIBHOE HCTIOTHUTENBCTBO (MO BHUAY: Qoprenuano) (yriayOiaeHHas
MOJITOTOBKA).

Yyebnast mporpamma 001me00pa3oBaTeIbHON AUCIUIUIMHBL  «buosorusy»
obecrnieunBaet popmupoBanue npohecCuOHATHHBIX U OOUTUX KOMIIETSHIINH M0 BCEM
BujaaM aesarenbHocTd PI'OC mo cnenuanbHocTH 53.02.03 MHCTpyMEHTanIbHOE
UCIIOJIHUTENILCTBO (110 BUAY: (OPTEIHAHO).

Ocoboe 3HaueHue npenMer umeer npu Gopmupoanuu u pazputuu OK 1,
OK2,0K4,0K7,IIK 1.2.

1.2. Heab, 32124 4 IVIAHHUPYeMble Pe3yJabTaThl

Heab  oO0meoOpa3oBaTenbHOM  IUCHMIUIMHBL ~ buonoruu  coCTOMT B
GopMUpOBaHNN y CTYACHTOB IMPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpraHM3aIH >KUBBIX CHUCTEM PA3HOTO PaHra KaKk OCHOBBI NMPHUHSTHS PEIICHUN B
OTHOIIEHNUU O0BEKTOB KUBOUM MPUPOJIBI U B IPOU3BOACTBCHHBIX CUTYAIIHSIX.

3amauu u3ydeHus o01eo0pa3oBaTEIHLHOTO IPEAMETA!

1) chopMupoBaTh NMOHMMAHHE CTPOEHHUS, MHOTOOOpa3us M OCOOEHHOCTEH
KUBBIX CHCTEM pa3HOTO YPOBHS OpraHM3allM, 3aKOHOMEPHOCTEH NpPOTEKaHMs
OMOJIOTUYECKUX MPOIECCOB U SIBIICHUN B OKpPYKAIOIIEH cpesie, 1eJTOCTHON HaydHOU
KapTUHBI MUPA, B3aUMOCBSI3H U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs OIPEAENATh KUBbIE OOBEKTHI B MPHUPOJE; MPOBOIUTH
HaAOJIOJICHUS 32 DKOCHCTEMaMH ISl BBISBIICHUSI €CTECTBEHHBIX M aHTPOIOTCHHBIX
M3MEHEHUH, UHTEPIPETUPOBATh PE3YIbTaThl HAOIIOJCHUM,

3) cdopmupoBaTh HaBBIKM  IPOBEACHUS MNPOCTEUINX OUOJOTUUECKUX
AKCIIEPUMEHTAJIBHBIX ~HMCCIEOBAaHUNA C COOJIIOJIGHHEM TpaBuil  0OE€301acHOro
oOpatieHus ¢ 00beKTaMUu U 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS KCIOIb30BaTh UH(MOPMAIMIO OMOJOTUYECKOTO XapaKTepa
U3 PA3IMYHBIX HICTOYHHUKOB,

5) chopmupoBaTh  yMEHHUS ~ NPOTHO3MPOBATH  TOCJIEACTBUS  CBOCH
JESITeIbHOCTH 0 OTHOIIEHHUIO K OKpYXKaollel cpene, COOCTBEHHOMY 3/I0pOBBIO;
000CHOBBIBATh M COOIOAATH MEPHI TPODHIAKTHKY 3a00I€BaHUM;

6) chopmupoBaTh NOHMMaHHE 3HAUYUMOCTHU JIOCTHXKEHUH OHOJOTrHUECKON
HAyKd M TEXHOJOTMH B NPAKTHYECKOM JEATEIbHOCTH YEJIOBEKa, pa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHil.



IlepedyeHnb MJIAHUPYEMBIX Pe3yJbTATOB
B xozne ocBoenus pabodyeit mporpaMMbl 00111€00pa30BaTeIbHON JUCIUILIMHBI
00yJaIOIMMUCS OCBAMBAIOTCS CIASAYIOIIUE YMEHUS U 3HAHUS:

PesynpTaTh mo 001meo6pa3oBaTebHON TUCIIUTLIAHEI

Kox OK u IIK (mpeaMeTHBIE pe3yIbTaThl)
YmMeHnust 3HaHud
OK 01.Br16upats B yactu Tpyn0BOro BOCIMTaHUS: c(OPMHUPOBAHHOCTh 3HAHHH O MECTe H

crocoOBI penIeHuUs
3amad
po¢eCCHOHATBHOM
JesATEIEHOCTH
NPUMCHUTENBHO K
Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTH K  TpPyHdy, OCO3HaHHE
LEHHOCTH MacTepCTBa, TPYHOII00He;
- TOTOBHOCTH K aKTUBHOW JAEATEIHHOCTH

TEXHOJOTUYECKOM u COIMaJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHUIIMUPOBATb, IUITAHUPOBATh u
CaMOCTOSITSIILHO BBITIOJTHSTH TaKyo
IeSITCIILHOCTD;

-  WHTepeC K  pa3IM4HBEIM  cdepam

poeCCHOHATIBHOM e TeIbHOCTH,
OBnajieHHe YHUBEPCAIBHBIMH  YUeOHBIMU
II03HaBAaTCJIbHBIMHU I[eﬁCTBH)IMHZ

a) 6a30BbIC JIOTHICCKHE NCHCTBHUSL:

- CaMOCTOSITEJIbHO  (OPMYJIHPOBaTh |
aKTyaln3HpoBaTh MpoOIIeMy, paccMaTpUBATh
€e BCECTOPOHHE;

- YCTaHaBIMBATh CYIICCTBCHHBIA NpPU3HAK
HIIN OCHOBaHUsA AJIA CpaBHCHU,
kiaccuUKaIuy U 0000IICHUS;

- OTpeNIeNsITh I ICSATSIHHOCTH,

3a7aBaTb HmapaMCeTpbl U  KPUTCPpUU  HUX
JOCTHIXCHUA,
- BBIABJIATH 3aKOHOMEPHOCTH n

MNPpOTUBOPCUHA B PACCMATPUBACMBbBIX
SIBJICHUAX,

- BHOCHUTH KOPPCKTUBLI B
JACATCIBHOCTD, OLICHUBATH
COOTBETCTBUEC PE3YJIBTATOB 0esaMm,

OIICHUBATh PUCKH
MOCTIECTBUMN JeITeIHFHOCTH;
- pa3BUBaTh KPEATUBHOE MBIILICHHE
TIPU PEUICHUH KU3HEHHBIX TIpo0iIeM
0) 0a30BEIE HCCIIEIOBATEIBCKIE
JIEUCTBUSI:
- BJIAJIETH HaBBIKAMU
HCCIIENOBATEILCKOM 31
NESITENLHOCTH,  HaBBIKAMH
npo0iem;
- BBISIBIIITH TPHUYMHHO-CJICICTBCHHBIC
CBSI3U u aKTyaJM3MpOBaTh 3amady,
BBIIBUTaTh THUIIOTE3Y €€ PEIICHHUS, HaXOIUTh
apryMEHTBI Ul JOKa3aTejbCTBA CBOHUX
YTBEP)KICHHUN, 3aJaBaTh mapaMeTpbl U
KPUTEPHH PEUICHHUS;
- aHAITM3UPOBATH MOJIyYCHHEIC B XOJIE
pelIeHus 3aJa4l Pe3yNbTaThl, KPUTUICCKU

y4eOHo-
MPOEKTHOU
paspemeHus

OLICHUBATH ux JIOCTOBEPHOCT,
MPOTHO3UPOBaTh M3MEHEHHWE B  HOBBIX
YCIIOBUSX;

-yMETb MIEPEHOCUTH 3HAHUSA B

MTO3HABATENBHYIO U MPAKTHYECKYI0 00JIacTH

ponu OWONOTHH B CHCTEME HAYIHOTO
3HaHUS; (QYHKIMOHAIBHOW T'PaMOTHOCTH
YermoBeKa IS PEUmICHHS KU3HEHHBIX
mpobneM; cHOPMHUPOBAHHOCTE  yMEHUS
pacKphIBaTh coliepKaHne
OCHOBOTIOJIATAIOIINX OmOIOTHYEeCKUX
TEPMUHOB W TIOHATHIL: JXU3Hb, KJICTKA,
TKaHb, OPTaH, OPraHu3M, BUJ, IOIYJISLUS,
JKOCHCTEMA, OHOIICHO3, ouocdepa;
MeTaboam3mM  (0OMEH  BEIIECTB |
OpeBpallicHUe  HEPruu),  TOMEOCTa3
(camoperynsanus), OuocuHTe3  Oelnka,
CTPYKTYpHas OpTraHMU3aUs JKUBBIX
CHCTEM, IUCKPETHOCTh, CaMOPETYIISIHS,
CaMOBOCTIPOM3BEICHUE  (PETPOIYKIHs),
HACIJICACTBEHHOCTb, W3MEHYHBOCTE,
SHEPro3aBUCHMOCTb, POCT W pPa3BHUTHE,
YpOBHEBasI OpTraHU3AIIHS,
c(OPMHUPOBAHHOCTh YMEHHS PACKpPHIBAThH
coJiep>KaHue OCHOBOIIOJIArAkOIIUX
OMOJIOTMYECKUX TEOpUH W  THUIOTE3:
KJIETOYHOM, XpOMOCOMHOW, MyTallUOHHOM,
IBOJIIOIUOHHOM, TPOUCXOKICHUS JKU3HUA U
YeIoBeKa;

c(OpMHUPOBAHHOCTh yYMEHHUS pPacKpHIBATh
OCHOBOITOJIAraIOMIHe OHOJOTHYECKIE 3aKOHBI
n 3akoHomepHoctd (I. Menpmens, T.
Moprana, H.W. Basunosa, 3. I'ekkens, ©.

Mromnepa, K. bopa), TpaHmIBpl ux
INPUMEHUMOCTH K  KHMBBIM  CHCTEMawm;
nproOpeTeHue OTIBITA MIPUMEHEHUS

OCHOBHBIX METOJIOB HAYYHOTO TIO3HaHUSI,
WCIIOJIb3YEMBIX B OMOJIOTWHU: HAOIIOACHUS U
ONKMCAaHUS JKHUBBIX CHCTEM, IPOIECCOB U
SIBJIGHUH; OpTaHM3allid W  TPOBEACHUS
OMOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIJIBHIKCHUS BBISIBJIICHHS
3aBUCHMOCTH MEXAY UCCIIETyeMbIMU
BEIMYMHAMH, OOBSCHEHUS  IOJYYCHHBIX
pe3yIbTaTOB U (POPMYIIUPOBAHUS BEIBOJOB C
HCIOJIb30BaHUEM Hay4HbIX IIOHATUMN, TEOpUN
1 3aKOHOB;

chOpMHPOBAaHHOCT, ~ YMEHHUS  BBLIEIATH
CYIIIECTBEHHBIC MPU3HAKH BHUPYCOB, KJIETOK
MPOKAPUOT W IYKAPHOT; OJTHOKJIETOYHBIX M
MHOTOKJICTOYHBIX ~ OPTaHWU3MOB,  BHJIOB,
OHOT€OLIEHO30B U JYKOCHCTEM; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHHS
SHEPTUU B KJICTKE, (dotocuHTe3A,
IUTACTHYECKOTO M DHEPTeTHYSCKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Melio3a,
OIUIOIOTBOPEHUS], PA3BUTHUS U PA3MHOKEHUS,

TUIIOTE3,




KHU3HEESTENbHOCTH;
- YMETb HWHTEIPUpOBaTh 3HAHUS U3
Pa3HbIX MPEIMETHBIX 00JIacTe;

- BBIJIBUTATh HOBBIC uew,
npeiaraTb OpUTHHANBHBIC MOAXOABI U
penieHus;

- CIIOCOOHOCTh HX HCIIOIB30BAaHHS B
I103HABATENbHON U COLMAJIBHOMN NPAKTUKE

WHIWBUAYAILHOTO  Pa3BUTHS  OpraHU3Ma
(oHTOTCHE3a), OOpHOBI 3a CYIIECTBOBAHUE,
€CTEeCTBEHHOro 0TOOpa, BHUI000pa3oBaHUs,
MPUCTIOCOOIEHHOCTH OPraHu3MOB K cCpefe

oOuraHwus, BIIMSTHUS KOMITOHEHTOB
9KOCHCTEM, AHTPOIIOTEHHBIX W3MEHCHUH B
IKOCHCTEMAX cBoei MECTHOCTH,
KpPYroBOpOTa BEIIECTB M  IPEBpallCHUE
sHepruu B Ouocdepe;

c(hopMHPOBAHHOCTD YMEHUS penraTsb
Ouonoruyeckue 3a71a4H, COCTaBJIATh

TFCHOTUIINYCCKUEC CXEMbl CKPCIIUBAHUA I
Ppa3HbIX TUIIOB HACJICAOBaHUS MPHU3HAKOB Y
OpraHmn3MoB, COCTaBJIATb CXEMblI IIEPEHOCA
BCHICCTB M DHCPTHU B IKOCUCTEMAX (uerm
IIUTaHWs, ITHIICBBIC CeTI/I)

OK 02.
Hcnone3oBath
COBPEMEHHBIC
CpelCTBa MOUCKA,
aHAI3a 1
HHTEPIPETALHH
nHpOpPMALIIN 1
nHpopMannoOHHbIE
TEXHOJIOTUH JIs
BBITIOJTHEHUS 33,14
poheCCHOHATBHOM
JeATEILHOCTH

B 00nactu ieHHOCTH HAyYHOTO TIO3HAHMS:
- chopMHPOBAHHOCTH MHPOBO33PEHMS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBCHHOW MPaKTHKH,
OCHOBAHHOTO Ha  Juanore KYJIBTYD,
CIOCOOCTBYIOIIETO  OCO3HAHHIO  CBOETO
MecCTa B MOJUKYJIbTYPHOM MHUPE;
SI3BIKOBOM u
KaK CpelcTBa
IOOPMH |

- COBEpILCHCTBOBaHHE
YHUTATEIBCKOH  KYJIBTYpBI
B3aHMOJICHCTBHS ~ MEXKIY
MIO3HAHUS MHPA;

- OCO3HAHHE LCHHOCTH Hay4HOH
JICATEIbHOCTH, TOTOBHOCTb OCYILIECTBIISITH
MIPOCKTHYIO u UCCIIeJOBATENBCKYIO
JeATeNIbHOCTh MHAWBUAYAJIBHO U B IPYIIIIE;
OBnajicHHe YHHUBEPCAIbHBIMH  y4eOHBIMU
N03HABATEIbHBIMHU JICHCTBHAMHU:

B) pabota c HHpOpMaLHEii:

- BIAJICTh HaBBIKaMH MOTyYCHUS
UH(OPMALIMK U3 HCTOUYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBISITH  TOMCK,
aHaJIM3, CUCTEMATH3aLMI0 U UHTEPIPETAIHIO
uH(OpMALMK Pa3IMYHBIX BHIOB U (GOpM
HPEJICTABIICHHS;
- co31aBaThb
(bopmarax c y4eToM
UHQOpPMAIIMH H  [EJICBOM
BBIOMpast OIITHMAJIbHYIO
HPE/ICTABICHUS U BU3YallM3allnH;

TEKCTBI B Pa3IMYHBIX
Ha3HAYCHUS
ayJIUTOpUH,
topmy
- OILICHHBATh JIOCTOBEPHOCTH,
JIETUTAMHOCTB HHpOpPMAINH, ee
COOTBETCTBHE TIPABOBHIM H  MOPAJBHO-
STHYECKUM HOpMaM;
- HCIIOJIB30BaTh CpencTBa
HHPOPMAIMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJOTHH B PEIICHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M  OpPraHM3alHOHHBIX
3aMa4 ¢ coOmrojieHneM — TpeOOBaHWU
SPrOHOMHKH,  TEXHHKH  O€30IacHOCTH,
THTHCHEI, PEeCypcoCcOepekeHHs, MPABOBBIX U
STHYECKUX HOPM, HOPM HH(OPMAIIMOHHOMN
0€e30MacHOCTH;
- BJAJCTh HaBBIKAMH pPACIIO3HABAHUS H
3aIIUTHl HH(OPMAIINH,
“H(OPMAIMOHHON O€30MMaCHOCTH JTUIHOCTH

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH
OIICHUBaTh HMH(OPMAINIO OHOIIOTHIECKOTO
COJIeprKaHusl, BKIFOUYAOIIYIO TICEBIOHAYYHbIC
3HAHHWS M3  Pa3UYHBIX  HCTOYHUKOB
(cpenctBa MaccoBoil mH(poOpMaNUKU, Hay4HO-
MOMYJISIPHbIC MaTepuarbl);
MHTEPIPETHPOBATh  ITHYECKUE  ACHEKTHI
COBPEMCHHBIX HCCJICIOBAaHUN B OHOJIOTHUH,
MCIOUIUHC, 6I/IOTeXHOHOFI/II/I; paCCManI/IBaTI)
rIO0AJILHBIC  JKOJIOTUYCCKUE  MPOOJIEMBI
COBPEMEHHOCTH, (dbopMupoBath o
OTHOIIICHHIO K HUM COOCTBCHHYIO MO3HUIIHIO;
c(hOpMHPOBAHHOCTh, ~ YMEHHMI  CO3IIaBaTh
COOCTBCHHBIE  MHUCHMEHHBIE W  YCTHBIC
COOOILEHN HAa OCHOBE OHOJOIMYECKOMN
uH(pOpMALMK U3 HECKOJBKUX HCTOYHUKOB,
rpamMOTHO HCIIONIB30BAaTh MIOHATHNHBIN
anmnapaT OGHOJIOrHH

OK 04. D¢ pexTnBHO

- TOTOBHOCTbHb K CaMOpPa3BUTHIO,

nproOpeTeHne OIbITa [IPUMEHEHHUS




B3aMMOJICHCTBOBATH CaMOCTOSITENIbHOCTH U CaMOOIPEIEIECHUIO; OCHOBHBIX METOJOB HAaYy4YHOIO T[O3HAHUS,
1 paboTath B -OBJIJICHUC HaBbIKAMHU y4eOHO- | UCIMOJIb3YEMBIX B OMOJOTHMHU: HAOIIOICHUS H
KOJIJICKTHBE HCCIICIOBATEIBCKOM, MIPOEKTHON U | OMUCAHMUA >KUBBIX CHCTEM, IPOLIECCOB U
KOMaHjie COIMAIbHOM JIeSITEJIbHOCTH; SIBJIGHUH; OpraHu3allid W  MPOBEACHUS

OBnajsieHue YHHUBEPCAJIbHBIMU | OHOJIOTHYECCKOTO JKCIIEPUMEHTA,

KOMMYHHUKAaTUBHBIMU JEHCTBUAMMU: BBIIBIDKCHHS THUIIOTE3, BBISIBJICHHS

0) coBMeCTHas ACSITCILHOCTD: 3aBHCUMOCTH MEXAY HCCIIEyEMbIMU

- TIOHUMATh u HUCIIOJIL30BaTh | BECJIMYHHAMU, 00BSICHEHNS TIOJTYYC€HHBIX

MPEUMYIIECTBA KOMAaHIHOU U | pe3ynpTaToB U (OPMYIHPOBAHUS BEIBOJOB C

WHIUBHUYaIbHON paboTh; UCTIONB30BaHUEM HAay4YHBIX IOHATHH, TEOPHH

- TIPUHUMATH nenu coBMecTHOI | U 3aKOHOB

JIeSITCIILHOCTH, OpraHU30BBIBATH u

KOOpJIUHUPOBATh JeNCTBUS 1o ee

JIOCTHKCHUIO: COCTaBJISATh IUIaH JIEUCTBUM,

pacupenensaTb poiad € Y4EeTOM MHEHMH

Y4aCTHHUKOB 00cyx)naTh pE3yJIbTaThI

COBMECTHOI paboThI;

- KOOPIMHHPOBATH W BBHIMIOJHITH PabOTy B

YCIIOBUSIX  PEANbHOTO, BHPTYaJbHOTO U

KOMOWHHUPOBAHHOTO B3aHMOJICHCTBHS;

- OCYULIECTBJISATh MMO3UTHBHOE

CTpaTernyeckoe TMOBEJACHUE B PA3IUYHBIX

CUTyallusiX, TMpPOSBIATh TBOPYECTBO U

BOOOpaxkeHUE, OBITh MHUI[HATHBHBIM

OsnaneHue YHHUBEPCAIbHBIMU

PEeTYISTUBHBIMU JACHCTBUSIMHU:

I) NOpHHATHE ce0s U APYTHX JIIOJCH:

- [PUHUMATh MOTHBBI U apTyYMEHTHI APYTUX

b1 {001 (971 pu aHaIn3e pe3yJIbTaTOB

IeSITCILHOCTH,

- MpU3HaBaTh CBOE MPaBO U MPaBO

JPYTHUX JIOJIEH Ha OLTHOKMY;

- pa3BuBaTh CIOCOOHOCTh TMOHUMATH

MU C MO3UIUH PYTOr0o YeIOBEKa
OK 07. B o6macty 5K0JI0THYE€CKOT0 BOCIIUTAHHS: c(OPMUPOBAHHOCTh ~ YMEHHUSl  NPUMEHSThH
CopelicTBOBaTh - c(hOpPMHUPOBAHHOCTH 9KOJIOTHYECKON | MOMyuyeHHbIE 3HAHUS a1 OOBSCHEHUS
COXpaHEHHIO KyJbTYpPbl, TOHUMAaHHUE BIUSHUS COIUATIHHO- | OMOJOTHYECKUX TMPOIECCOB W SIBICHUH, IS
OKpYXKarouleil cpepl, | PKOHOMUYECKUX TPOLECCOB Ha COCTOSHUE | NIPUHATUS  NPAKTHUYECKUX  PEIIEHUH B
pecypcocOepekeHHIO, | TPUPOTHON u COLMAIbHOMI Cpelpl, | TTOBCEIHEBHON XHU3HHU C IEIbI0 00CCIICUeHHUS
NIPUMEHSTH 3HAHUS OCO3HaHHE ria00aabLHOTO xapakTepa | 0€30IIacHOCTH CBOETO 3I0POBBSA H 3TOPOBBS
00 U3MEHEHUH 9KOJIOTHYECKUX TIPOOIIEM; OKpYXKaroLIIX JTIOJCH, COOIIO e HUS
KiInMarta, NpUuHIUIIbL - INIAaHHPOBaHHE u OCYIIIECTBJICHHUE 310PpOBOTO 06pa3a JKU3HH, HOPM I'PaMOTHOI'O
OepeIKITUBOTO JENCTBUN B OKPYKAlOUIEH cpese Ha OcHOBe | TIOBEACHHS B OKpyXarouiei MNpupoaHOU
TIIpOU3BOJICTBA, 3HaHUA  LeJIen yCTOﬁHHBOFO pa3Butusa | Cpene; TMOHUMAaHUE HEOOXOANMOCTH
3¢ GeKTHBHO YeJI0BEYECTRa; WCTIONIb30BaHUsl JIOCTHXKEHU COBPEMEHHON
JIENCTBOBATEL B aKTUBHOE HETIpUATHE I[Cf[CTBHﬁ, OHOJIOrnuu u OMOTEXHOJIOTHI Tt
YpE3BbIYaUHBIX NPUHOCSIIUX Bpea 0pr>l<a101uef/'1 cpene; pauoOHAJIBHOTO IPHUPOAOIIOJIH30BAHUA
CHTyaluiax - yMeHHe IPOTHO3UPOBATh

HeOJIaronpusiTHHIE 9KOJIOTHYECKHE

TOCJEACTBUSL TIPEANPUHUMAEMBIX JIEUCTBUM,

MPeI0TBPAIATh UX;

- pacmipeHue  OmbITa  JIEATETBHOCTH

9KOJIOTMUYECKOHN HaNpaBIeHHOCTH;

- OBJIQJICHUE HaBBIKAMU y4eOHo-

HCCJICIOBATEILCKOM, MPOEKTHOM "

COIIMAIbHOM JESITEILHOCTH.
IL.K. 1.2. | - oBmamenue Meromamu ompereneHus | CHopMUPOBAHHOCTH YMEHUSI IPUMEHSITH
OcymmecTBIATh NoKazarenei YMCTBEHHOH | TOy4eHHBIE 3HAHUSA IS OOBSICHEHUS
HUCTIOIHUTEIBCKYIO paborocniocobHOCTH; 37I0pOBbE M €ro  COCTaBISAIOMINX, IS
JIeATEIIbHOCTh U | - OOBSICHEHHE TOJNyYEHHBIX PE3yJbTAaTOB W | MPUHATHS  NPAKTHYECKUX  PEIIeHUHd U
PENEeTULIMOHHYIO (hopMyIHpPOBAaHUE BEIBOJIOB; (GopMyIHpOBaHUE BBIBOJIOB, BBISIBJICHHS




paboTy B YCIOBHSX - U3YyYeHHME  MEXaHH3MOB  QJalTalud | MEXaHHU3MOB aJianTanuu opraHusma

KOHLEPTHOM opranusma YeloBeKa K (dakTopaMm | yemoBeka K HH3KMM W BBICOKUM

OpraHu3aIuH, B | OKpY’Kalollleh Cpe/bl; TeMIeparypaM, IIyMy H©  OOBACHCHHUE

OPKECTPOBBIX u MOJTY4YEHHBIX pe3yIbTaToOB u

aHCaMOJICBBIX (dbopMynHpOBaHUE BBHIBOJOB (TIHMCHMEHHO) C

KOJIJICKTHBAX. HCTIONB30BaHUEM HAYYHBIX MOHSATHI, TEOPHit
1 3aKOHOB.

[lepeueHs TUYHOCTHBIX PE3YJIBTATOB PEAM3AUUA MTPOTPAMMBbI BOCIIUTAHUS C
ocobennocteit  cmeuuanbHoctd  93.02.03  HHCTpymeHTanmpHOE
UCIIOTHUTEILCTBO (110 BUY: (hOPTEIHUAHO).

Y4ETOM

HaumeHoBaHME THUYHOCTHBIX PE3YJIbTATOB Coornece
Kon JIP nue ¢ OK,
0 CHEIUATBHOCTH
[1K

JIP 4 [IposiBrsromnii ¥ JAEMOHCTPUPYIOLIMH YyBakeHHEe K JoasMm Tpynaa, | OK 01,
OCO3HAIIIMKA IEHHOCTh coOcTBeHHOro Tpynaa. Crpemsmuiica K OK 02,
(GbOpMHpPOBaHHUIO B CETEBOM cpeie JMYHOCTHO U mpodeccuonanmsuoro | OK 04
KOHCTPYKTHUBHOTO «IIU(POBOTO ClIea.

JIP9 CoOmonaromuii W TponaraHaupyrommii  npasmwia 3g0opoBoro  u | OK 04,
Oe3omacHOro o0pasza JKHU3HHM, CIOPTa; Npeaynpexaarmmil a1udo OK 07
MIPEOJI0JICBAIOIIMI 3aBUCUMOCTH OT aJIKOroJisg, Tabaka, nmcuxoakTuBHbeIX | [IK 1.2.
BEIIECTB, a3apTHbIX Urp U T.1. COXpaHAIIIUNA TMCUXOIOTUYECKYIO
YCTOMUYMBOCTh B CHTYaTUBHO CJIOKHBIX WJIM CTPEMHUTEILHO MEHSIOIIUXCS
CUTYaIUsIX

JIP 10 | 3aboTsmmiics 0 3amUTe OKpYKAroUeh cpeibl, COOCTBEHHON MU UYKOU OK 07
0e30MacHOCTH, B TOM 4YucIie U(POBOH.




2. CTPYKTYPA U COJEPKXAHUE OBIIEOBPA3OBATEJIbHOHN JUCIUAILIMHBI

2.1. O0beM 001eo0pa3oBaTeIbHOM IMCUMIIIMHBI M BUABI Y4eOHO# padoThl

Bup yuyeOHol fesATeIbHOCTH Oonem
4acoB
O0beM paboueil mporpaMmbl 00111€00pa30BaATEILHOM M CHUIITTHHBI 108
Oo6s13aTesibHAsI ayUTOPHAs ydeOHAasi HArpy3Ka (Bcero) 72
B TOM 4HcClIe B (hOpMe IPAKTUIECKON TOJITOTOBKHU:
B TOM YHCIIE:
TeOpeTHUeCcKoe 00yueHue (JICKIUU, YPOKH) 42
IIPAKTUYECKHE 3aHSTHS, JTJa0OPATOPHBIE 3aHATHS 18
KOHTPOJIbHBIC PaOOThI 6
npodeccHoHabHO-OPHUEHTUPOBAHHOE 4
CamocrosiTesibHas paboTa o0yuyaruierocs (Bcero) 36
B TOM YHCIIE:
U3y4CHHE Yy4eOHOIr0/TeOpeTHYEeCKOro Marepuana (10 KOHCIEKTaM
JIEKIIMI), U3y4eHHe OCHOBHOM U JIOTIOJTHUTEILHON JIUTEPATyPhl
MOJIFOTOBKA K MPAKTUYECKUM U TaOOPATOPHBIM 3aHSATUSIM
BBIINIOJIHEHHE 3a/1aHui IpernoiaBarens (JoMalHel paboThl)
MOJITOTOBKA K MPOMEXYTOYHOM aTTecTaluu
IIpomexyTouHas arrecranus MIPOBOIUTCS B dbopme 2

nuddepeHIMpPOBaHHOTO 3a4eTa

(B x0me
MIOCTIEHEr0
3aHATHS)
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2.2. Copep:kanue o0meoOpasoBarenabHoil nucuuminabl O/1.13 buoaorus

HaumenoBanue Copnepxanue yueOHOro mareprasia (0CHOBHOE H NPO(dhecCHOHAILHO OPHEHTHPOBAHHOE), O0bem
pa3aeioB U TEM ﬂaﬁopaTopHHe H MPAKTUICCKUE 3aHATUA, npmcnamloﬁ MOAYJb (l'[pl/l HaJI]/I‘lI/IH) qacoB
1 2 3
1 cemecTp 32
Pa3L[e.11 1. Bbuosorus Kak HayKa. KuBble cuCTEMbI M UX Opraums3anus 2
Tema 1.1. Conepxanue y4eOHOrO MaTepuaia 2
Buonorus buonorust — Hayka o >xuBoi mpupopae. CBsi3u OHMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKHMMH M APYTMMH €CTECTBEHHBIMU
B cucTeMe Hayk. O0mas | Haykamu, ¢punocodueid, penuruei, STHKOH, SCTETUKON U npaBoM. Ponb Ouosoruu B GOpMHUpPOBaHUU COBPEMEHHOW Hay4YHOU
XapaKTePUCTUKA KU3HU | KapTUHBI MUpa. CucTeMa OGHONOTHYECKUX HayK.
Mertoap! HO3HAHMS KUBOW MPUPOABI (HAOIIOAEHHUE, SKCIIEPUMEHT, OIIMCaHNe, 3MEPEHHE, KIacCHu(hUKays, MOACINPOBAHHUE,
cratucTHdeckas 00paboTKa JaHHBIX).
JKuBble cucTemsl (OMOCHCTEMBI) KaK NpeaMeT H3ydeHus Oronorun. OTIndYre KUBBIX CUCTEM OT HEOPTaHHYECKOI MPUPOIHI.
CgoticTBa OnocucTeM 1 UX pasHOOOpasue.
YPpOoBHM OpraHu3auy OHOCHCTEM: MOJEKYJSPHO-TEHETHYECKHH, KJICTOYHBIH, OpPraHW3MCHHBIH, MOMYJISALIHOHHO-BHIOBOH,
9KOCHCTEMHBIH (01O - TeOlIeHOTHYECKUH), OrocdepHbIit
Pazges 2 XuMHnuyecKHuii cOCTaB U CTPOEHHE KJIETKH 9
Tema 2.1. Copneprxanue yaeOHOr0 MaTepuaia 2
Xumuyeckuii cocran XUMHYECKHIl COCTaB KJIETKH. XMMUYECKHE 3JIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIeMeHTH. Boia 1 MUHEpanbHbIC BEIIECTBA.
kiaerkd. Boxa @OyHKIMKM BOJIBI 1 MHHEPAIBHBIX BEIecTB B KieTke. [lonnepxanue ocMoTHdeckoro b6anaHca
U MMHepaJIbHbIe
BelllecTBa
[TpakTHyeckoe 3aHsTHE 1
Ne 1 «buonormdeckas poib MHHEPAJIBHBIX BEIIECTB B 00ECHEUEHHM >KU3HEAEATEIBHOCTH OPraHMU3MOB, MPOSBICHUSI
nucbalaHca MUHEPAJIBHBIX JJIEMEHTOBY
Tema 2.2. Coneprxanue yaeOHOr0 MaTepuaia 2
buonoruyeckn Baxnbie | Benku. CocraB u cTpoeHHe OEIKOB. AMHHOKHCIOTHI — MOHOMepHI OenkoB. He3aMeHHMBbIE M 3aMEHUMBbIC aMHHOKHCIIOTBL
XUMHYECKHE COeTUHEHUSI | AMUHOKHCIIOTHBII COCTaB. YPOBHHU CTPYKTYpPhI O€IKOBOI MOJEKYNbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTYpa). XUMHU4ecKne cBoicTBa 6enKkoB. bromorndeckne ¢pyaxkunn 6emkoB. @epMeHTH — OHOTOTHYECKUE KaTaTu3aTOPHI.
Crpoenne (epMeHTa: akKTUBHBINA IEHTp, cyOcTpaTHas cnenuduaaocTs. Kodepmentsl. Buramunsl. OTiamunst pepMeHTOB OT
HEOPTaHMUYECKUX KaTaIN3aTOPOB.
YrneBoapl: MOHOcaxapuiabl (TJIIOK03a, pubo3a M Je30Kkcupubo3a), aucaxapuabl (caxaposa, JIaKTo3a) W TOJUcaxapHbl
(kpaxMaj, TJIHMKOTEH, IeJUIoyio3a). buomornuyeckwe ¢yHKIM yriaeBogoB. Jlumuasl: TpuUrIMOepuabl, (GochOITUIHIBI,
crepounsl. ['mapodmibHO-rHIpodoOHBIE cBOlcTBA. bronornueckue ¢yHkunu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB M
JUNHUJ0B KaK HCTOYHMKOB 3Hepruu. Hyknennossie kucnotsl: JJTHK 1 PHK. HykneoTuasl — MOHOMEPB! HYKIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkinu JJHK. Crpoenne u pynkuun PHK. AT®: ctpoenne u pyHKIMH
JlaboparopHsle 3aHsTHs (Ha BBIOOP MperojaBaTes) 1

Ne 1 «Onpenenenne Buramuna C B IPOAYKTaX MUTaHUSD)
nnu «OmpeaeneHne Haln4us Kpaxmaiaa B IPOAYKTaxX MUTaHUS
i « 'unpoduiabHO-rHApohOoOHbBIE CBOMCTBA JIMITUI0BY
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nimn «I/I?)yLICHI/Ie KaTaJIMTUYECKON aKTUBHOCTH (bepMeHTOB (Ha npuMepe aMujiasbl UIU KaTaJ’Ia?;I)I)»

Tema 2.3.
CTpyKTYypHO-
(¢yHKUIOHATBHAS
OpraHM3anys KJIeTOK

Coneprxanue y4eOHOTO MaTepuaia

[uTonorus — Hayka o kietke. KietouHasi TeOpusi — mpuMep B3auMOJICHCTBUA Ui U (aKTOB B HAYYHOM MO3HAHUU. MeTO b
HU3YYECHHUSI KIETKH.

KrneTka kak 1enoctHas xuBas cuctema. OOIIue MpU3HAKK KJIETOK: 3aMKHyTas HapykHas MemOpana, monekynbsl JJHK kak
TCHETUYCCKUI ammapar, CUCTeMa CHHTe3a Oelika.

Tunel KIETOK: dyKapUOTUYECKas W MpokapuoTHueckas. OCOOCHHOCTH CTPOCHUS MpPOKApUOTHYECKOM KieTku. Kietounas
cTeHka Oaktepuil. CTpoeHHE SYKapHOTHUCCKOM KIeTKH. OCHOBHBIC OTIMYHS PACTUTCIBHOMN, )KUBOTHOW U TPHOHOMN KJIETKU.
[ToBepXHOCTHBIE CTPYKTYPHI KICTOK— KJIETOYHAas CTeHKa, TJIHMKOKaJIuKc, mx (yHkmmu. [lmasmarmueckas memOpana, ee
CBOMCTBA M (DYHKIIHH.

Hutorutazma u ee opraHouasl. OpHomeMOpanHble opraHownsl kietkd: OIIC, ammapar [ombmKH, JTH30COMEL
[lonyaBTOHOMHBIE OpraHOMBl KIETKU: MHUTOXOHApPUH, IutacTuibl. [IpoHcxokaeHre MUTOXOHAPUHA M IulacTuA. Bumisl
mwractua. HemeMOpaHHBIE OpTaHOWIBI KICTKH: PHOOCOMBI, KJICTOUHBIA LEHTP, NECHTPHOIN, PECHUYKH, XI'yTHKH. DyHKIIHN
OpraHouJ0B KJIETKH. BxitoueHusl.

Snpo — perymsatopHeii neHTp kietku. CTpoeHHe sijpa: sAepHas 000JI0YKa, KapHOIUIa3Ma, XPOMATHH, SAPBIIIKO.
XpomocoMsl. TpaHCTIOPT BELECTB B KIETKE

JlaboparopHsle 3aHsTHsI (Ha BBIOOP MperogaBaTes)

Ne 2 «Ctpoenne KIeTKH (pacTeHHs, )KUBOTHbIE, TPHOBI) U KJICTOYHBIE BKJIIOUCHMS (Kpaxmall, KapOTHHOUMIBI, XJIOPOILIACTEI,
XPOMOILIACTHI)»

i «/3ydeHne cTpoeHUsl KIIETOK PaCTeHHH, )KUBOTHBIX M OaKTEpH MO MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax u ux
OTIHCaHUE»

unn «IIpoHuIiaeMmoctTh MeMOpaHsbI (TIa3MOJTU3, AETIIIA3MOJIH3 )

Paszgen 3. dKusneaessTeILHOCTH KIETKH

Tema 3.1.
OOMeH BellecTB
U NpeBpallenne JHePruu
B KJIeTKe

Copepxanne yaeOHOTO MaTepuaia

OOMeH BeuecTB, WM METa0oIn3M. ACCUMUIAIMS (TUIACTUYECKH 0OMEH) M IMCCUMMIISILIUS (SHEpreTHYeCKuii 0OMeH) — 1iBe
CTOPOHBI €MHOTO Iporecca Merabonn3Ma. Ponb 3aKOHOB COXpaHEHMs BEIIECTBA M SHEPTUH B NOHMMAaHHMH METabOJIM3Ma.
Tumner o6MeHa BemecTs: aBTOTPO(dHBIN U reTepoTpodHEId. Posb (hepMEeHTOB B 0OMEHe BEIECTB M IPEBPAILICHUH SHEPTHHU B
kierke. DorocunTe3. CBeToBas W TeMHOBas (a3pl GorocuHTe3a. Peakumu dorocunTe3a. DPPeKTHBHOCTE (HOTOCHHTE3A.
3naveHue (oTocHHTE3a s KU3HU Ha 3emue. BiusHue ycioBuid cpelbl Ha (DOTOCHHTE3 M CIIOCOOBI IMOBBILICHUS €ro
MIPOJYKTUBHOCTH y KyJBTYpPHBIX PAacTeHUH. XeMOCHHTe3. XEMOCHHTE3UpYyIollue OakTepuH. 3HaueHHE XEMOCHHTEe3a JUIsl
KWI3HM Ha 3emIe.

OHepreTndecknii oOMeH B KJIeTKe. PaciierieHre BemIecTB, BBIIEICHHE M aKKyMYJIHPOBAHHE JHEPTUU B KIIETKE. OTaIlbl
JHEpreTHueckoro obmeHa. ['mmkonu3. Bbpoxenwme u ero Bumbl. KuciaopogHoe OKHCIEHHE, WM KJICTOYHOE JIbIXaHHE.
OxucnutensHoe GochoprmupoBanne. G HEKTUBHOCTH YJHEPTETUIECKOTO OOMEHA

Tema 3.2.
buocunTes 0eaka

Copepxanre yaeOHOTO MaTepuaa

Peakiun marpuuHoro cumare3a. I'enernueckas mHpopMmarms u JIHK. Peanmsanns reHetmueckoil WHGOpMAanWU B KIIETKE.
I'eneTrmueckuii Ko u ero coicrea. Tpanckpumius — MaTpuanslid cuaTe3 PHK. Tpancmsamus — 6mocunTe3 Oenka. DTamsl
tpancisinyu. KonrpoBanue aMuHOKUCIOT. Posib pubocom B OuocuHTe3e Oeika

HpaKTqucxoe 3aHATUC

Ne 2 «Pemenue 3aJa4 Ha ONpCACJICHUC MOCJICAOBATCIIBHOCTU HYKJICOTUAOB»

Tema 3.3.

Copepxanrie yaeOHOTO MaTepuaa
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Bupycsl

Hexnetounsle ¢Gopmbl xu3HH — BUpYCHL. McTtopust otkpbitust BupycoB ([l. 1. MBaHOBCkMit). OCOOEHHOCTH CTPOEHHS U
KM3HEHHOTO LIMKIJIAa BUpycoB. bakrepnodaru. bonesnu pacreHunii, >KUBOTHBIX M 4YeJIOBEKa, BBI3bIBaEMble BUpycamu. Bupyc
nmmyHoeunuta gesnoseka (BUY) — Bozdoymurens CITMa. [IpodunakTuka pacnpocTpaHeHUs] BAPYCHBIX 3a00JICBaHUH

Pasznen 4. Pa3MHOKeHHE H UHIUBUAYAJIBHOEC PA3BUTHE OPraHU3MOB

Tema 4.1.
JKH3HEeHHBIH UK
KJIEeTKH

Conepxanue y4eOHOrO MaTepuaia

KieTo4HbIi UK, WK J)KU3HEHHBIN LUK KieTku. VHTepdasa u muros. [Ipouecchl, npoTtekaromue B uHTEpdase. Perumkanms
— peakuuss MarpuyHoro cuHreza JIHK. Crpoenue xpomocoM. XpoMOCOMHBI Habop — KapuoTum. JMIUIOWAHBIH W
TaluIONJHBIH XpPOMOCOMHBIE Habopbl. XpomaTuasl. L{uTonornueckie OCHOBBI Pa3MHOXKEHUSI U UHIUBUIAYaJIbHOTO Pa3BUTHSA
opranm3MoB. J[lenenne knetknm — muro3. Cragmm muTosa. IIporeccsl, MPOMCXOAAIIME Ha pasHbIX CTaIMAX MHUTO3a.
Bronornueckuii cMpica Muto3a. IIporpaMMupyemas THOENb KIETKH - aronTo3

Tema 4.2.
DopMBbI pAa3MHOKEHUS
OpPraHu3MoB

Copneprxkanne yaeOHOr0 MaTepuania

DopMBI pa3sMHOKEHHUS OPTaHU3MOB: OecIioyioe U moyioBoe. Buasl 6ecnonoro pa3MHOXKEHHUS: JIeIeHUEe HA/IBOS W TIOYKOBaHHUE
OJTHO W MHOTOKJICTOYHBIX, CIIOPOOOpa3oBaHME, BETETATUBHOE Pa3MHOXKEHHE. MICKyCCTBEHHOE KIOHHPOBAaHHE OPTaHHU3MOB,
€ro 3Ha4YeHHUE IS CEJIEKIIHH.

[TomoBoe pa3mMHOXEHHE, ero ommumsi oT Oecmonoro. Meito3. Cramum Mmeiiosa. IIporecchl, MPOUCXOIAIINE HA CTaIHIX
meio3a. IloBenenune xpomocoM B Meiose. Kpoccunrosep. buonormueckuil cmpicn v 3HaueHHe Meinos3a. ['amertorenes —
IpoIecc 00pa30BaHUs MOJIOBBIX KJICTOK Y KUBOTHBIX. [10JI0BBIC JKeIe3bl: CEMECHHUKH M SUYHUKUA. OOpa30BaHUEC U Pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CIepMaTo30u, SUIeKIeTKa) — criepMarorenes u ooreHe3. OCOOCHHOCTH CTPOEHUS SIMIIEKIETOK U
criepmaro3ouioB. OmnogorBopenue. [lapreHoreHes

Tema 4.3.
NupnBuayansHoe
pa3BUTHE OPraHU3MOB

Copepxanrie yaeOHOTO MaTepuaia

WupuBuayaneHOE pa3BuTHE (OHTOTCHE3). DMOpHOHANBHOE pa3BHTHE (IMOpHOTEHE3). DTambl SMOPHOHAIBHOTO PAa3BUTHA Y
MO3BOHOYHBIX  JKMBOTHBIX:  JpoOJIeHWe, racTpyisiums, opraHoreHes. IlocTamOpuoHanbHOE  pa3BuThe.  THIIBI
MOCTAMOPHOHANIBHOTO Pa3BUTHSL: MPAMOE, HEeNmpsMoe (JMYMHOYHOE). BiusHHe cpenbl Ha pa3BHTHE OPraHH3MOB; (DaKTOpHI,
CHOCOOHBIE BBI3BIBATH BPOXKICHHBIE YpojacTBa. PocT W pasBuTHe pacTeHuil. OHTOreHe3 IIBETKOBOTO pAaCTeHHUs: ABOIHOE
OILJIO/IOTBOPEHUE, CTPOSHHE CEMEHH, CTaJIMU Pa3BUTHSI

IIpakTHueckue 3aHATUS

Ne 3 «IHdexunoHHbIe 3200JIEBaHUS U STTUIEMHU B HCTOPUH YEJIOBEUECTBAY.
Ne 4 «BakupHamus Kak nmpogmiakTika HHOEKINOHHBIX 3a00JIeBaHII»

Paspnen 5. HaciieACTBEHHOCTh M M3MEHYMBOCTh OPraHU3MOB

10

Tema 5.1.
3aKOHOMEpPHOCTH
HaCJe10BaHUS

Copepxanre yaeOHOTO MaTepuaa

[Ipenmer u 3axaun TeHETUKHU. PONTb IUTOIOTHH ¥ SMOPHOJIOTHH B CTAHOBJIICHHH TeHETHKH. BKitan poccuiickux 1 3apyOeKHBIX
YYEHBIX B pa3BUTHE T€HETHUKH. MeTOIbI TeHETHKH (THOPHIONOTHYECKUH, IUTOTCHETHIECKUH, MOJIEKYIISIPHO -TeHETHIECKH).
OCHOBHBIE TeHETHYECKHE TOHATHS. | eHeTHueckass CHMBOJIMKA, HCIOJIb3yeMas B CXeMaxX CKPEIINBaHHH.

3aKOHOMEPHOCTH HAacJe0BaHHS NPU3HAKOB, ycTaHOBIeHHble [. MenneneM. MoHOrHOpUAHOE CKpEIIMBAaHUE. 3aKOH
enMHo00pa3us THOpHUAOB MNEpBOro IMOKoJIeHHs. [IpaBuio NOMHHMpOBaHMSA. 3aKOH pacIIeIIeHWs NpH3HAKOB. [ Hmoresa
qucTOTHl Tamer. [lonHoe M HemosHOe AOMMHHMpOBaHME. JMrnOpHuaHOE CKpeuuBaHue. 3aKOH HE3aBUCHMOTO HacieOBaHMUs
npu3HakoB. lluroreHeTnyeckne OCHOBBI JAWTHOPHIHOTO CKpEIIMBAaHU. AHanu3upyoliee ckpeunBaHue. Vcmonb3oBaHue
QHAIM3UPYIOLIET0 CKPEIMBAHUS JUIsl OIPEJICJICHHs] TEHOTHIIAa 0CO0U

HpaKTqucxoe 3aHATUC

Ne 5 Pemenwne 3aJa4 Ha OonpeAcJICHUC BCPOIATHOCTH BO3HUKHOBCHHUA HACJICACTBCHHBLIX IIPU3HAKOB IIpU MOHO-, OU-,
HOJ'II/II‘I/I6pI/IL[HOM 1 aHAJIM3UPYIOIEM CKPCIIMBAHUUN, COCTABJICHUC N'CHOTUIIMYCCKUX CXCM CKPCIIWMBAHUS
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Tema 5.2. Coneprxanue y4eOHOTO MaTepuaia
CuenJieHHoe CuerieHHoe Hacie0BaHKe pu3HakoB. Padora T. Moprana 1o cuenyieHHOMy HacjeJoBaHHIO TeHoB. Hapynienue cuerieHus
HacJIel0BaHHue T'CHOB B PE3yJIbTaTe KPOCCUHIOBEpa. XpOMOCOMHAs TEOPUsl HACJIEACTBEHHOCTU. [ eHeTUUeCKHEe KapThl.
NPHU3HAKOB I'enetnxa nmosa. XpoMOCOMHOE OIpeJiesieHHe Mojda. AYTOCOMBI U TOJIOBBIE XPOMOCOMEBI. I'OoMOraMeTHble U reTeporaMeTHbIe
opranusmbl. HacneoBanue NpU3HAKoB, CLEILUIEHHBIX C I10JIOM
IIpakTuueckoe 3aHsATUE
Ne 6 Pemenue 3amau Ha OIpeJesieHHE BEPOATHOCTH BO3HUKHOBEHHUS HACJIEACTBEHHBIX IIPU3HAKOB MU CIEMICHHOM
HACJIeI0BaHUM, COCTABJICHUE T€HOTUIIMYECKUX CXEM CKPELUBaHUs
Tema 5.3. Coneprxanue y4eOHOTO MaTepuaia
3aKoHOMEpPHOCTH M3meHunBoCTh. BuIbl H3MEHUMBOCTHU: HEHACIEICTBEHHAass M HacleICTBeHHas. Poib cpeapl B HEHACHEACTBEHHOM
H3MEHYUBOCTH W3MEHYMBOCTH. XapaKTepUCTUKa MOAM(DUKAIIMOHHON N3MEHYMBOCTH. BapualMoHHbIi psiji v BapuauoHHast kpusas. Hopma
peakuuu npu3Haka. KoinuecTBEeHHbIE W KaueCTBEHHBIE NPU3HAKM M MX HOpMa peakuuu. CBoiicTBa MOAM(PHUKALMOHHOMN
HU3MEHYUBOCTH.
Hacnencreennas, nim TeHOTHIHMYECKas H3MEHYMBOCTh. KOMOWHAaTHMBHAs M3MEHYMBOCTh. MeHo3 M TOJIOBOH mporecc —
OCHOBa KOMOWHATUBHOM M3MEHYMBOCTH. MyTaIllOHHAs M3MEHYMBOCTh. Kitaccudukarust MyTanuii: reHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrora M mpH4IMHBI MyTanuil. MyTareHHbIE (AKTOPBI. 3aKOH TOMOJIOTMYECKHX pSAIOB B HACICACTBECHHOU
HM3MEHYHUBOCTU
H. 1. BaBunosa
[IpakTrdeckoe 3aHATHE
Ne 7 Pemienne 3a1a4 Ha ONpPEAEICHUE BEPOATHOCTH BO3HUKHOBEHUS HACIEACTBEHHBIX MPHU3HAKOB IPU Pa3IMYHBIX THIAX
B3aMMOJICHCTBHS T€HOB, COCTABJICHUE TEHOTUIINYECKHX CXEM CKPELIMBAHUS
Tema 5.4. Copneprxanne yaeOHOr0 MaTepuaia

I'eneruka 4yejioBeKa

lenetnka wemoBeka. Kapuwortmm wenmoBeka. OCHOBHBIE METONIBI TCHETHKH YEIIOBEKAa: T'€HEANOTHUYCCKUH, ONU3HEIOBBIN,
IUTOTCHETHUYCCKUH, ONOXUMHUYECKHHA, MOJIEKYIIpHO-TeHeTHdeckuil. COBpeMeHHOe OTpeeliCHHe TeHOTHIIA: TIOJTHOTEHOMHOE
CEKBEeHHpOBaHHE, T€HOTUIIMPOBaHKE, B TOM uucie ¢ nomoulpto [MI[P-ananm3a. HacnenacTBeHHble 3a00neBaHUS YeOBEKa:
reHHble 0oJe3HH, OOJIe3HW C HACJEJCTBEHHOW MPEApPacHoOKEHHOCThI0, XPOMOCOMHBEIE Oone3Hu. Comaruyeckue u
reHepatuBHble MyTauuu. CTBOJIOBBIE KJIETKH. IIpHHIMIBI 310poBOro 00pa3a >KU3HHM, AMATHOCTHKH, NMPOMUIAKTUKA H
JICUCHUSI TEHETHYECKHX Ooyie3Hel. MeAMKO-TeHeTHYSCKOe KOHCYJIbTHPOBAHKUE. 3HAYCHHEC MEIUIIMHCKOM TeHETHKUA B
MIPEJOTBPALICHUN | JICUCHUH TeHETHYECKUX 3a00JIeBaHIH YeI0BEKa

[IpakTuueckoe 3aHsaTue

Ne 8 «CocTaBiieHUE U aHAIIN3 POAOCIIOBHBIX YCJIOBEKA»

Paszgen 6. DBoronmoHHass OMOJIOTHS

Tema 6.1.
IBOJIONHOHHAS TEOPHH
H ee MeCTo
B OHOJIOTHH

Copneprxanue yaeOHOTO MaTepuaia

[IpennoceUIKM BO3HHKHOBEHHS SBOJIOIMOHHONW TEOPHH. JBONIOMUOHHAS Teopus W e€ mecto B Owonormu. BrwmsiHue
9BOIIIOIMOHHON TEOPHH Ha pPAa3BUTHC OHONOTMM W Jpyrux HayK. CBHUAETENBCTBA HBOJIONMH. [laleoHTONIOTHYECKUE:
MOCTICIOBATEIEHOCTh TIOSBIICHUS. BHJIOB B IAJICOHTOJIOTHYECKOW JICTONHUCH, mepexonHble (opmbl. Buoreorpaduueckue:
CXOJICTBO U paznmuue hayH U GIop MaTepuKOB U OCTPOBOB. DMOPHOJIOTHIECKHE: CXOACTBA M PA3THUYUS SMOPHOHOB pa3HBIX
BUJIOB T03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTUYHbIE, PYAUMECHTAPHbBIC OPraHbl, aTaBU3MBbI.
MortekysipHO-OHOXUMHYECKHE: CXOJCTBO MEXaHH3MOB HACICICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX IyTeH y Bcex
JKHMBBIX OPraHH3MOB.
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2 cemecTp

40

OBomronnonHas Teopust Y. JapsuHa. [Ipenamochliki BOSHUKHOBEHUS AApBUHU3MA. JBIKYIIHE CHIIBI 3BOJIIOIMN BHUAOB IO
HapBuHy (W30bITOYHOE pPa3sMHOKEHHE ITIPH OTPAaHHMYCHHOCTH PECYpPCOB, HEOIpeneléHHAas HM3MEHYMBOCTH, Ooppba 3a
CYILIECTBOBAHUE, €CTECTBEHHBINA 0TOOD)

Tema 6.2.
MuxkposBoaouus

Copneprkanne yaeOHOTO MaTepHalia

Cuntetnueckas Teopus 3omonnu (CTD) u e€ ocHOBHBIE MONOKeHUS. MukposBoronws. [lomy s kak eAUHUIA BUAA U
9BOJTIOLH.

HBmxymue cwibl ((akTOpsl)IBOIIONMN BHIOB B Ipupojae. MyTanMOHHBIN NpoIecC W KOMOWHATHBHAS H3MEHYHUBOCTB.
[MonynsunoHHble BOJMHBI M Apel¢ reHoB. M3onsums u murpanus. EctecTBeHHbII oTOOp — Hampasisitomuii ¢akrop
sBomouun. PopMbl  ecrecTBeHHOro otOOpa. IIpucrnocoOneHHOCT, OpPraHU3MOB KakK pe3ysbTaT HBOJIOLMH. [IpuMmepsr
npucrnocoOieHui y opraHu3MoB. Apomopho3bl U uauoananrtaiuu. Bun u Bugoodpasosanue. Kpurepun Buga. OCHOBHbIE
(b opMBbI BU1000pa30BaHus: reorpaduaeckoe, SKOJIOTHUECKOES

Tema 6.3.
Maxkpo3BoJirouus

Cozepxanue yueGHOTO MaTepuana

MakposBomonust. DopMmbl 3BOMIOIMU: (UIETUUECKAs, JUBEPreHTHAs, KOHBEPreHTHas, NapaienbHas. HeoOparumoctsb
9BOJIIOLMH

IpakTryeckoe 3aHsTre (Ha BHIOOD MPEoIaBaTeIs)

Ne 9 «CpaBHeHme BUIOB IO MOP(HOJIOTHIECKOMY KPUTEPHIO»
nnu «OnucaHye NPUCTIOCOOICHHOCTH OPTaHN3Ma U €€ OTHOCUTEIBHOIO XapakTepay

Pa3nen 7. Bo3dHHKHOBEHHE

H Pa3sBUTHEC )KU3HU HA 3emJie

Tema 7.1.
3apo:kaeHue
U pa3BUTHE KU3HU

Copepxanne yaeOHOTO MaTepuaa

JloHay4HBIE TIPEJICTaBIICHHS O 3apOXJIEHHM XHU3HH. HaydyHple TMIOTE3bl BOZHMKHOBEHHS XM3HM Ha 3emie: aOHOreHe3 U
maHcrnepMus.  XHUMHYecKas dBOJIONMA. AOHOTeHHBIM CHHTE3 OPTraHMYECKHMX  BEIIECTB M3  HEOPTaHMYECKHUX.
OKcIepUMeHTaIbHOEe MOATBEPXKICHNE XMMUYecKoil sBomronnu. HauaneHele 3Tamsl Guonormdeckoil spomonuu. I'mnoresa
PHK- mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp W BO3HHKHOBEHHE NPOTOKIETKH. [IepBbIe KIETKM M WX 3BOJIOLMSL.
®opmHIpOBaHKE OCHOBHBIX I'PYIII )KHUBBIX OPIaHU3MOB.

PasBuThe xu3HM Ha 3emiie 1o spaMm U nepuonaM. Karapxei. Apxelickas u nportepo3oickas 3pel. [laneo3oiickas spa u eé
MIEPUOJIBI: KEeMOPHHUCKUH, OpPIOBUKCKHMA, CHUTYPUHCKHUHA, TEBOHCKUH, KAMEHHOYTOJBHBIN, IEpMCKUiL. Me3o3oiickas spa u eé
MIEpUOJIbl: TPUACOBBIN, I0pckuii, MenoBoil. KaliHo30iickas 3pa 1 €€ neprobl: NaneoreHOBbI, HEOr€HOBBII, AaHTPONOT€HOBBII.

Tema 7.2.
CucreMa oprann4ecKoro
mupa. IIpoucxoxnenue
Yyea0BeKa —
aHTponoreHe3

Copneprxanue y4eOHOTO MaTepuaia

Cucrema OpraHMYecKOro Mupa Kak oOTpakeHue OdBOMIONUU. OCHOBHbIE CHUCTEMATHUYECKUE TIPYNNbl OPraHU3MOB.
XapakTepucTUKa KJIUMara U reoJIoTHYecKux mnporeccoB. OCHOBHBIE ATambl IBOJIOLHMU PACTUTENILHOTO U KUBOTHOTO MUpA.
ApomMop¢o3bl y pacTeHUH U KUBOTHBIX. [[0sBIeHUE, pacBET U BEIMUPAHUE TPYIII XKUBBIX OPTraHU3MOB.

DBOJIIOIUS YelIoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue mpeacTaBiIeHU O MPOUCXOXKICHUN YelloBeKa. MEeTO bl H3yUeHUs
anTponioreHe3a. CXoJCTBa M pa3IM4usl YeJIOBeKa M KUBOTHBIX. CHCTEMATHYECKOE TIOJOKEHUE YeoBeKa. J[BIKyIre CHITbI
(dakroper) aHTpomoreHe3a. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0oTOOp. OOIIeCTBEeHHBI 00pa3 KU3HU,
WU3TOTOBIICHUE OPYIHH TPY/a, MBIIIUICHUE, PEYh

Tema 7.3.
OCHOBHEIE CTAAUH
IBOJIOLHMH YeJI0BEeKAa

Copepxanrie yaeOHOTO MaTepuaa

OCHOBHBIE CTAaJIM W BETBU JBOJIIOIIMH YEJIOBEKA: aBCTpajonuTeku, YemoBek ymenbiid, UemoBek mpsMoxomsmuii, YemoBek
HeaHJIepTalnbCKuii, YeaoBeKk pa3yMHBbII COBpEMEHHOro THma. HaxoIKH HCKOMaeMbIX OCTAHKOB, BPEMs CYIIECTBOBAHUS,
00J1aCTh pactpocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 )KU3HH, OPYIHSL.

Yenoseyeckne packl. OcHOBHBIC OONbIIME pachkl: eBporeoujaHas (eBpasuiickas), HErpo-aBCTpaIoWaHAsl (IKBATOpHAIbHAs),
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MOHI'OJIOMJHAas (a3I/IaTCKO'aMepI/IKaHCKaﬂ). l‘ICpTI:I HpI/ICHOCOGHeHHOCTI/I HpeﬂCTaBHTeﬂeﬁ YCJIO0BCYECKUX paC K YCJIOBUAM
CYIIECTBOBAHMA. EauHCTBO UenoBeueckux pac. KpI/ITI/IKa pacusma

[MpakTryeckoe 3aHsiThe (Ha BBIOOP MperoaBaTes)

Ne 10 «Bpems u myTu pacceneHus 4eaoBeKa Mo IIaHEeTe»
wi «IIpucrocoOneHHOCTs YesioBeKa K pasHBIM YCIIOBHSIM cpelbl. BiusHue reorpaduueckoil cpeasl Ha MOPQOJIOTHIO U
(DU3HOJIOTHIO YETOBEKa»

Pasnen 8. Opranu3mbl 1 OKpy:Kawuias cpeaa

Tema 8.1. Copneprxanue yueOHOro Marepuaia
IkoJiorus Okonorusd Kak Hayka. 3aJauyd M pasjelnbl 3KOJIOTHH. MeToapl 3KOJIOTHYECKHX HCCIEJOBaHUH. ODKOJOrMYecKoe
Kak Hayka. Cpenbl MHUPOBO33pEHHE COBPEMEHHOro 4YesjoBeka. Cpeabl OOMTaHMS OPraHU3MOB: BOJHAs, Ha3eMHO-BO3ZYIIHAs, [OYBEHHA,
“KU3HM. BHYTpPHOPraHU3MeHHas. DKonorudeckue Gpaxkropsl. Knaccuduxarms sxonornueckux $pakTopoB: aOHOTHUECKHE, OMOTHYECKHE
IKoJoru4ecKue W aHTpONOTeHHbIe. [leCTBHE 3KOJIOrMYecKuX (PakTOpoB Ha OpraHu3MblL.AOHOTHYECKHE (aKTOpPBI: CBET, TEMIEparypa,
(daxTopbI BiakHoCTh. PoTonepuonusM. IIpucrnocobaenus opranu3MoB K AeHCTBHIO a0UOTHYECKHUX (pakTopoB. buonorudeckue puTMBlL.
buotnueckue akropsl. Bunsl OMOTHUECKUX B3aUMOJCHCTBUM: KOHKYPEHIMs, XMIIHUYECTBO. IlapasuTusM, MyTyallusM,
KOMMEHCaNu3M (KBapTUPaHCTBO, HaXJIEOHMYECTBO), aMEHCalu3M, HeWTpanu3M. 3HaueHue OMOTUYECKUX B3aHUMOJICHCTBHH
JJIsL CYILIECTBOBAHYS OPIraHU3MOB B IIPUPOJHBIX COOOIECTBAX
Tema 8.2. Copepxanne yaeOHOTO MaTepuaia
IKO0JIOTHYECKHE DKOJIOTMYECKHE XapaKTePUCTHKH MOy siiun. OCHOBHBIE MTOKA3aTeNH MOMYJIIUN: YUCIEHHOCTh, INIOTHOCTB, POXKIAEMOCTb,
XapaKTepUCTUKU CMEPTHOCTb, IPUPOCT, MUrpalys. JIMHaMHKa YUCICHHOCTH HNOMYJISAUU U €€ perynsius
nomyJasuuu IIpakTnyeckoe 3aHsATHE

Ne 11 «Toacy€T MIOTHOCTH MOMYJISIUUHI pa3HbIX BUJIOB PaCTEHUI

Paznen 9. CooO1iecTBa M YKOJIOTHYECKHE CHCTEMbI

Tema 9.1. Coneprxanue yueOHOro Marepuaia
Coodmecra CooOrmiecTBo OopraHu3MoB — OuoneHo3. CTpyKTypbl OHMOLEHO3a: BHIOBas, NPOCTPAHCTBEHHas, Tpoduyeckas (MHIIEBas).
OpPraHu3MoB, Bugsr-gomunantel. CB3u B OHOIIEHO3E.
IKOCHCTEMBI Dkoslornyeckue cucrteMsl (9kocucrembl). [lonarue o0 skocucteme M OuoreornieHoze. MDyHKIMOHATbHBIE KOMIOHEHTHI
9KOCHCTEMBI: IIPOAYIICHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BemecTB U MOTOK SHEPTHH B dKocucTeme. Tpodudeckne
(nnmeBbie) ypoBHH dKocucTeMbl. ITumeBsie menmu n cetd. OCHOBHBIE TOKAa3aTeNNM 3KOCHCTEMBI: OMoMacca, MpOTyKIIHS.
OKOIOTHYeCKHe MUPAMUABL: MPOAYKINH, YUCICHHOCTH, OHoMacchl. CBOMCTBA 9KOCHCTEM: yCTOWYMBOCTH, CAMOPETYIISIIHS,
pazButne. Cykmeccust
Tema 9.2. Copepxanre yaeOHOTO MaTepuaa

l'[pnpozmble IKOCHCTEMbI

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI PEK U 03€p. DKOCHCTEMa XBOWHOTO MIIM IIMPOKOIMCTBEHHOTO Jieca. AHTPOIIOT€HHBIE
9KOCHCTEMBI. ATpPO3KOCHCTEMBI. YPOOIKOCHCTEMbI. BHONIOTHYEeCKOe | XO3SMCTBEHHOE 3HAYECHHE arpo3KOCHUCTEM U
ypboakocucteM. bruopasnoobpasue kak GakTop ycTounBocTH 3KocucTeM. CoxpaHeHHe OHOJIOTHIECKOTO pa3HOOOpa3us Ha
3emie

Tema 9.3.
Buocdepa —

Copneprxanue ydeOHOrO MaTepuaia

Yyenne B. U. BepHanckoro o 6mochepe. I'panniiel, coctaB u cTpykrypa o6mochepsl. JKuBoe BemecTBO U €ro (yHKIIHH.
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rja00aJbHas
JKOCHCTEeMAa 3eMuIHn

OcobenHocti Ouochepsl Kak riobdambHOM 3KOCHCTeMBI. JIMHaMH4Yeckoe paBHOBecHe W oOpaTHas CBs3b B Ouocdepe.
KpyroBopoTsl BemecTB ¥ OMOr€OXMMHYECKHE LUKIBI JIEMEHTOB (yriiepoja, a3ora). 30HaIBHOCTH Ouochepsl. OCHOBHbIE
OMOMBI CyIIN

Tema 9.4.
Bausinmne
AHTPONMOTeHHBIX
(paxTopoB Ha Ouocdepy

IIpodeccuonalbLHO OPHEHTHPOBAHHOE CO/iep:KaHMe (CodepKaAHUEe PUKJIATHOTO MOTYJIs)

YenoBeuecTBo B Onocdepe 3emin. AHTpONOreHHbIE M3MEHeHus B Ouocdepe. ['nobanbHBIE 3KONOTHYECKHE IPOOIEMBI.
CocymiecTBoBaHKE IPUPOALI U yenoBeuecTBa. CoxpaHeHne OMopa3HO0Opas3us Kak OCHOBa ycrodunBocTH 6nocdepsl. OcHoBa
palMOHAILHOTO YIPaBJIEHHs NPUPOIHBIMU PECYpCaMt M UX MCHONb30BaHUE. JJoCTIKEeHUS] OMOJIOTHU M OXpaHa IPHPOIBI

[MpakTryeckoe 3aHsiThe (Ha BBIOOP MperogaBaTes)

Ne 12 «OTx01BI IPOU3BOACTBAY

WIn «DKOJOTMYECKUE acTIeKThl MPOPECCUOHATBHON e TEIBHOCTI
wn «I[IpodunakTrka mpodeccHoHATBHBIX 3a00ICBaHII

win «BimsiHEe TPOM3BOACTBEHHBIX (PaKTOPOB Ha OPTAHHU3M UEJIOBEKA)

Tema 9.5.
Bansinue conuajbHO-
IKOJTOTHYECKHX
(akTopoB Ha 310poBbe
YeJ10BeKa

IIpodeccuoHaILHO OPHEHTHPOBAHHOE COiepKaHue (CoAepKAHUEe NPUKJIATHOT0 MOAYJIA)

310poBBE U ero cocrapisronire. PakTopsl, MOJIOKUTEIHHO U OTPHLIATEIHHO BIMSIONINE Ha OpraHu3M denoBeka. [Ipobmema
TEXHOTEHHBIX BO3JCHCTBHH Ha 3I0pPOBhE HYEIOBEKa (IIEKTPOMATHUTHBIC IIOJS, OBITOBAas XWUMHSA, HM30BITOUHBIC LIYMBI,
pamuanmust W T.L). AjanTanys OpraHu3Ma dYeloBeka K (hakTopaM OKpykaromeid cpenpl. [IpuHImms! (opMupoBaHUS
310poBbecOeperaromero noseaeHns. Puzndeckas aKTUBHOCTh M 3[0pPOBbE. BHOXMMHYECKHE acCHEKTHI PaIOHAIBHOTO
U TAHHSA

JlabopaTopHsbIe 3aHATHA

Ne 3 «YmMcTBeHHast paboOTOCIIOCOOHOCTEY

i «BrusHue abuotnueckux (HaKTOpPOB Ha UeIOBeKa» (B KAueCTBE TPUITEPOB, CHIKAIOIIMX PabOTOCTIOCOOHOCTD,
HCIOJIb30BaTh YCIOBUSI OCYIIECTBICHHS MPO(ECCHOHANBLHON NEeSITENbHOCTH: IIyM, TEMIIEpaTypa, Gpu3nveckas Harpyska u
T.J.)

Pa3gen 10. Cenexuusi opra

HHU3MOB, OCHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Ceneknus
KaK HAayKa H mpouecc

Copepxanne yaeOHOTO MaTepuaa

Cenexiusi Kak Hayka M TpOLECC. 3apoXkKIEeHUE CcelNeKIud W JaoMmecTukanusa. Yuenue H. V. BaBuioBa o ueHTpax
MHOT000pa3us U MPOUCXOXKACHUS KYIbTYPHBIX pacTeHuil. L{eHTpBI MPpOMCXO0XKASHUS TOMAIIHUX XUBOTHRIX. CopT, mopoAa,
IITaMM. CoBpeMeHHbIE METO/IbI CEJICKIIUH. MaccoBbIit
1 WHAMBHUIYAJIbHBIA OTOOPHI B CEJEKINH PAaCTeHUH M KUBOTHBIX. OmeHKa 3KcTepbepa. Bim3kopoacTBEHHOE CKpenIuBaHue —
nHOpuauHT. Ynctas nuans. CKkpelmBaHne YUCTHIX JIUHUHA. ['eTeposnc, mmu rubpuanas cuna. HepoacTBeHHOE CKpenIiBaHNe
— ayrOpuamar. OtpanéHHas tuOpuamzanust u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 W MOJyYeHHE MOJMIUIOHUIOB.
JlOCTIKEHHS CeNIeKIIUN PACTEHHI, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI OMOTEXHOJIOTHHA

BuoTexHoNOTHs KaK OTpaciib MPOU3BOJACTBA. | eHHAs MHKeHepus. Dtanbl co3nanus pekomoOuHantHoi JJHK u TpaHCreHHBIX
opranu3MoB. Knetounas umxeHepus. Kierounbsie KynbTypbl. MUKpPOKIIOHAJILHOE pa3MHOXKeHUE pacTeHuid. KiioHupoBaHue
BBICOKOIIPOIYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHE U dTHUecKue pobieMbl. MO — reHeTnyecku
MOJTU(HUIIMPOBAHHBIC OPTaHU3MBI

Tema 10.3.
buorexHoJioruu
B KH3HU U npodeccuu

IIpodeccuoHaLHO OPHEHTHPOBAHHOE CO/iep:KaHMe (coAepKaAHUEe NPUKJIATHOT0 MOIYJINA)

OCHOBHbBIC HAIMPABICHHUS COBPEMCHHOW OWOTEXHOJIOTHM B NPOPECCHOHANBHON JCSITENBHOCTH 4YelOoBeKa. MeToabl
OHMOTEXHOJIOTHH. OOBEKTHI OHMOTEXHOJIOTHH. DTHkKa OMOTEXHOJIOTHYECKHX
" FEHETUYECKHUX 9KCIICPUMCHTORB. IIpaBuia [oMcKa u aHauM3a OGHO3KO0JIOrHYECKOI nHpOopMaIHU

W3 Pa3IMYHBIX UCTOYHMKOB (Hay4dHas W y4eOHO-Hay4dHas JUTEpaTypa, CpelCcTBa MaccoBoil mHpopmarmu, cets VHTEepHET 1
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ApyTHe)
IIpakTuyeckoe 3aHATHE 1
Ne 13 Keiicel Ha aHanu3 MHGOPMAIMUM O HAYYHBIX JOCTHIKEHHAX B OOJIACTH T€HETHYECKUX TEXHOJIOTHH, KIETOYHOH
WH)KEHEPHH, MUIIEBbIX OMOTEXHOJIOTHH.
Ne 14 3amura keiica: mpeacTaBIeHUE pe3yIbTaTOB PEIlIeHHUs KeHCOB (BBICTYIIIICHUE C MIPe3eHTalueil)
Paznen 11. PenieHue KeiicoB B 00.1acTH OHOTeXHOJIOT Hii 10
Tema 11.1.1. IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/iep:KaHMe (ColepKaHNe NPUKJIATHOT0 MOAYJIsI) -
buorexnosioruu Pa3zBuTne NPOMBINIICHHONH OMOTEXHONOTHMH M €€ NMPUMEHCHHWE B XXHM3HM YEIOBEKa, MOWUCK M aHamu3 HHOOPMALUH W3
B IPOMBINLICHHOCTH Pa3IMYHBIX HCTOYHWKOB (Hay4yHas M y4eOHO-HaydHas JIMTEpATypa, CPEICTBa MaccoBoil mH(poOpManuu, ceTh MHTepHET n
JApyTHe)
IIpakTrueckue 3aHATUSA -
Ne 15 Keticsl Ha aHamN3 HHPOPMAIIUH O Pa3BUTHH IPOMBIIIICHHOW OHOTEXHOIOTHH (110 MUHHU-TPYIIIIaM).
Ne 16 3amura keiica: mpeacTaBICHAE PE3yIbTATOB PEIICHHU KEHCOB (BBICTYIUICHUE C MIPE3CHTAIHEH)
Tema 11.1.2. IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/iep:KaHMe (Coiep:KaHNe NPUKJIATHOTO MOAYJIsI) 6
ConuanbHO-3THYECKHE | DTHYECKHUE  acleKThl  Pa3BUTHSA  OMOTEXHOJOTMH M NpPUMEHEHHMEe MX B JKM3HM  4YelOBeKa,  IOWCK
ACHeKTHI OMOTEXHOJIOTHA | y aHanu3 uHGopMalMK M3 Pa3IMYHBIX HCTOYHHMKOB (Hay4yHass W y4deOHO-HAayuyHas JIUTEpaTypa, CpPEACTBa MacCOBOU
nHdopmanum, cetb UHTEpHET U 1pyrHe)
[MpakTHyeckne 3aHATHS 4
Ne 15 Keticsl Ha aHanmn3 HHPOPMAIUH 00 ITHICCKHUX ACMIEKTaX pPa3BUTHSA OMOTEXHOIOTHH (110 MHHH-TPYIIIIAM).
Ne 16 3amura keiica: mpeJcTaBICHAE PE3yIbTATOB PEIICHHUs KEHCOB (BBICTYIUICHUE C MPe3eHTAIHEeH)
Tema 11.1.3. IIpodeccuoHaILHO OPUEHTHPOBAHHOE colepKaHue (coAepKaHue NPUKJIATHOI0 MOAYJIsI) -
BuorexHosioruu Pa3zBuTne OMOTEXHOJOTHII C NMPUMEHEHHWEM TEXHHYECKHX cHcTeM (OmowHkeHepus, OnmomH(pOpMaTHKa, OMOHHMKA) M HX
M TEXHUYECKHE CHCTEeMbl | TIPUMEHEHHE B JKM3HU YeJIOBEKa, OUCK M aHaJIH3 MHGOpPMAIMK W3 Pa3IMYHBIX MCTOYHHMKOB (HaydHas M y4eOHO-HaydHas
JIMTEpaTypa, CpeACTBa MaccoBoil HHGopmaluu, cetb VIHTEpHET U pyrue)
IIpakTuueckue 3aHATUSL -
Ne 15 Keiicel Ha aHanu3 MH(pOpMANUK O Pa3BUTHU OHOTEXHOJOTMH C NPUMEHEHHEeM TEeXHHYECKHX cHCTeM (110 MHHU-
rpymmam).
Ne 16 3ammura keiica: mpeCTaBICHNE PE3yIFTATOB PEMICHHUS KeHCOB (BBICTYIJICHHE C NTPE3eHTAIHeN)
CaMocCTOSATEeILHAS 1.IToaroroBka cooOLIEHHS 10 3aJaHHOM TEME; 36
paGoTa obyuaromerocsi | 2. COCTaBICHNE TE3NCOB OTBETOB;
3.AnamuTryeckast 00paboTKa TeKCTa (KOHCICKT — aHajIM3 ) 10 TeME;
4.CocTaBineHue TEMaTUIECKOT0 KPOCCBOP/A [0 TEME;
5. IloxroroBka KeHcoB Ha aHAJIM3 MHPOPMAIMU O HAYYHBIX JIOCTHKECHUSIX.
IIpome:xyTounas arrecranus (au¢hepeHINPOBAHHBIN 3a4€T) 2
OO0si3aTeIbHASL AYTUTOPHAN YUeOHAsl HArpy3Ka 72
Bcero: 108

OO0pa3oBareibHas OpraHU3alus BIIPABE CAMOCTOSITEIBHO OMPENCNIATh MOCICIOBATEIPHOCTh H3YUCHHUS Pa3IeioB U TEM, BXOISIIUX B HUX, a TAKKE IEPepaclpeesisiTh KOJINISCTBO
YacoB MJISI OCBOCHHS OOydYalOMMMHUCS YY4eOHOTO MaTepuana, C YYeTOM JIOTHKH (OPMHPOBAHUS IIPEIMETHBIX pPE3YylIbTaToB, OOMIMX M NPO(ECCHOHATIHHBIX KOMIICTCHIIHH,

MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCIUTUTMHAMHA 0011e00pa30BaTeIbHOT0 U 00IIenpodheCCHOHANTBHOTO ITUKIOB yaeOHoro miaHa OIT.
8 o
Yacel 1a00paTOpHBIX paboT U MPAKTUYECKUX 3aHATHI YUTEHBI B COACPIKAHUH y4eOHOro MaTepralia ¥ BXOJST B 00Iee KOJMYECTBO YaCOB I10 TEMe.
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‘0 OOpa3oBaTelibHasl OPraHU3aIUsl CaMOCTOSTEBHO OMPEISIIICT COJCpKaHUe pa3Jiesa, BEIOUpasl OHy U3 mpeaioxkeHHbx Tem 11.1.1 -11.1.3.
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3.YCJIOBHUS PEAJIU3AIINA TPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHDBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHne padoueil mporpaMmbl

Jns  peanuzanuu  IporpaMMbl  00Ie00pa30BaTENbHON AUCHUILIUHBL  [IPETyCMOTPEHBI
CJIEAYIOLIME CIelHalbHbIe TOMEIIECHU:

HanmenoBanue O0opynoBaH#e, TEXHUYECKUE CPECTBA 00yUeHUS,
y4e0HOT0 MM 00IIero MPOrpaMMHOE 00ECTICYECHUE U JIP.
TIOMEIICHUS
KaGuner Obuonoruu TexHuyeckue cpeacTBa 0OyICHHUS:

NEePCOHANBHBI ~ KOMIBIOTEp €  JONOJHUTEIBHBIM
obopymoBanueM  (CTEPEOKOJIOHKa, Wweb-kamepa ¢
MHUKPO(OHOM), KOMIBIOTEP C BHIXOJIOM B HHTECPHET.
Pabouee mecto mpemomaBarens (ctois, cryn), padoudne
MecTa oOyyaromuxcs (Y4eHHUECKHUe CTOJbI U CTYINb),
ydeOHas TOCKa JUIsl HAMUCAHUSI MapKepOM.

[Momeenue mis PaGoune Mecta oOydaromuxcsi (CTONBI, CTYJbs),
CaMOCTOSTEIIBHON OCHAII[CHHBIE KOMITBIOTEPHOU TEXHUKOU c
paboThl 00yUaromuXxCst BO3MOKHOCTBIO TOJKIIOUCHHUsI K cetu «HTepHEeT» M
(Menuazan) o0ecrnieueHneM nocryna K AIIEKTPOHHOMN

nH(}OpMalOHHO-00pa30BaTeNBLHOM cpejie

3.2. Ilomelenue, B KOTOpoM peanusyercs padouas nporpamma O/1.13 BUOJIOI' S

npeacTaBJisieT co00ii:

a) CrenuaTbHbIC MOMEUICHHUS MPEICTABISIOT co00i yueOHbIe ayTUTOPHHU, C JOCTYIIOM K
BUPTYaJIbHBIM JIAOOPAaTOpPHUSIM, OCHAIIEHHblE O0OpY/IOBaHHEM, TEXHHYECKHMMHU CpPEICTBAMHU
oOy4yeHHsT UIsI TIPOBEICHHS 3aHATUH BCEX BHUIOB, NPEAYCMOTPEHHBIX 00pa3oBaTEIHHOMN
OporpaMMOi, B TOM 4YHCII€ TPYNMNOBBIX M WHAMBHUIYaJIbHBIX KOHCYJbTAIMH, a Takxke Ui
IIPOBEICHUS TEKYIIEro KOHTPOJISI, TPOMEKYTOUHOW aTTECTAIMH, TIOMEIIEHUS ISl OpraHu3aluu
CaMOCTOSITENIbHON U BOCIIUTATEIbHOM paboThI;

0) Bce BHUABI Y4eOHOH JeATENbHOCTH OO0YyYaromMXCs, NPEAYyCMOTPEHHbIE YYEOHBIM
IUTAHOM, BKJIFOYasi IPOMEXKYTOUHYIO aTTeCTallli0, 00ecreueHbl pacX0AHBIMU MaTepHaiaMH;

B) TIOMENICHHUS Ui OpPTaHM3allMU CaMOCTOSITENIbHOW M BOCHHTATEILHOW pabOTHI
OCHAIIIEHbl KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHHS K HH(OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW cetn «UHTepHEeT» M o0ecredeHneM JOoCTyna B DIIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO cpely 00pa3oBaTeIbHON OpraHu3anuu (Mpu HATUYHH);

I') JOMyCKaeTcs 3aMeHa 000pyI0BaHMsI €T0 BUPTYaJIbHBIMU aHAJIOraMH;

o) oOpa3oBarenbHass  opraHum3anuss  oOecrieyeHa  HEOOXOIAMMBIM  KOMILJIEKTOM
JIMIIEH3MOHHOTO M CBOOOJHO PacIpOCTPaHSEMOTO MPOTPAMMHOTO OOECIICYCHHUs, B TOM YHCIIEe
OTEYECTBEHHOT'O MPOU3BOCTBA;

€) TpU WCIOJNB30BaHMM B 00pa30BaTeNbHOM TIPOIECCE TEYATHBIX  H3JIaHUM
O6ubnuoTeyHslii (POHA YKOMIUIEKTOBAaH NEYaTHBIMM HU3JaHUAMU M3 pacyera He MeHee 0,25
IK3EMIUTSIpa KKIOTO U3 M3JaHWH, YKa3aHHBIX B pa00OYHMX MporpaMMax JUCHIUIUIAH (MOIYJei),
OPaKTUK, Ha OJHOTO OOYydYalLerocs W3 4YHUCIa JIML, OJHOBPEMEHHO OCBaMBAIOIIMX
COOTBETCTBYIOIIYIO JUCIUTUTHHY (MOIYIb), IIPOXOISIINX COOTBETCTBYIOIIYIO TIPAKTHKY;

) B KauyecTBe OCHOBHOI nMTeparypsl oOpa3zoBaTeibHas OpraHU3alUsl HCIOJIb3yeT
yueOHUKH, yueOHble nocodus, npeaycMmorpenHsie [100IT;
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3) B KOJUJIEI)KE B HAIWYHHM DJIEKTPOHHAs HH(DOPMAIIMOHHO-00pa3oBaTeNbHAS Cpefa,
JIOTyCKaromasi 3aMeHy TmedaTHoro OuOnuoreyHoro ¢oHAa ¢ TPeJAOoCTaBlICHHEM IIpaBa
OJIHOBPEMEHHOTO JIOCTYIIa HE MEHee 25 MPOIEHTOB 00yJarommxcs K udpoBol (37EKTPOHHOI)
OuOJINOTEKE;

u) oOydarommmcs obecrieueH AOCTyN (yAaJeHHBI JOCTYyI), B TOM 4YHCJIE B Clydae
NPUMEHEHUS HJIEKTPOHHOTO OOy4YeHHS, IUCTAHIIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTUH, K
COBPEMEHHBIM TMpPO(ecCHOHANBLHBIM 0a3aM JaHHBIX ¥ WH()OPMAIMOHHBIM CIIPABOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX OMpefelisieTcss B padoyux MporpaMmax JUCIHUIUIMH (MOIyiei) u
MOJITIC)KUT OOHOBJICHUIO (TTPH HEOOXOIUMOCTH);

K) oOyuaroluecsi MHBAJIMWIbl W JIMLA C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbS
JOJKHBI OBITh OOECTICUeHBbI TMEYATHBIMU W (WJIHM) DJICKTPOHHBIMH YYCOHBIMH H3JaHUSIMHU,
aJaNnTUPOBAHHBIMU MPU HEOOXOIUMOCTH JIsl O0yUeHUS YKa3aHHBIX 00y4aronXcs;

) oOpaszoBarenbHas MporpamMma JOJKHA OOECIeUUBAThCA y4eOHO-METOIUYCCKOM
JOKyMEHTalueil 1o BceM Y4YeOHbIM AMCHMIUTUHAM (MOZYJSM), BHAAM MPAKTUKH, BHIaM
rOCyIapCTBEHHOW UTOTOBOM aTTECTallUU;

M) PEKOMEHJALUA MO0 WHOMY MAaTepUAIbHO-TEXHUYECKOMY M Y4€OHO-METOAUYECKOMY
o0ecrnevyeHnIo peanusaiuu 0opazoBaTenbHON mporpammbl onpeaesnstores [IOOIN.

OOpazoBaTenbHbIN TpolilecC 00ecreynBaeTCsl CIEAYIOIUMUA YYeOHBIMH W HMHBIMHU
MOMEIICHUSIMU U 000PYTOBAHUEM:

3.3. UndopmannonHoe odecrnevyeHne peaauzanuu padoyeii mporpaMmmsl
001meo0pa3oBaTeJIbHOM TUCIHUILIHHBI
OO6s3aTenbHbIC IEYaTHBIC U3/IAHUS
1. buonorus [Tekcr] : 11 kmacc: yueb. s o6mieoOpa3zoBaT. opraHu3anuid: 0a30BBIN
yposens / Pen. JI.K. benses, .M. [dpivmun. - uza. 4-e, ucnp. - Mocksa : [Ipocsemenue, 2018. -
224 ¢ : un. - (Kmaccuueckuit kypc). - ISBN 978-5-09-057332-0 (B mep.) : b. u. - Tekcr:
HEIIOCPEICTBEHHBIMN.
2. buonorus. 10 kmacc: yueOHHK Uisi oOIIeo0pa3oBaTeNbHBIX OpraHU3aIMii : 0a30BBIN
ypoBens / ox penakiueit /1. K. bensiea, I'. M. Jlpimmmmna. - 6-e u3n. - Mocksa: [IpocBemnienue,
2019. - 223 c. : uB. un. - (Knaccuueckuit kypc). - ISBN 978-5-09-071929-2 (B nep.): 597.00 p. -
Tekcr : HenmocpeACTBEHHBIM.
3. buonorus. 11 kmacc: yueOHHK [Uisi oOIieoOpa3oBaTeNbHBIX OpraHU3aIMi : 0a30BBIN
ypoBens / mon penakuueit [. K. bensera, I'. M. JIpimmunia. - 7-e uza. - Mocksa : [IpocBemienue,
2020. - 223 c. : uB. ui. - (Knaccuueckuit kypc). - ISBN 978-5-09-074191-0 (B nep.): 597.00 p. -
TekcT : HenmocpeACTBEHHBIM.
DNEeKTPOHHBIE U3TAHUS
1. Tynsxosa, O. B. buonorusa: yue6nuk : [16+] / O. B. Tynsakosa. — U3zn. 2-e, crep. —
Mocksa ; bepnun : Jupekr-Menua, 2019. — 450 c. : un., cxem., Tabn. — Pexxum moctyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576759 — Bubawuorp.: c. 431.
— ISBN 978-5-4499-0114-9. — DOI 10.23681/576759. — TekcT: 2MeKTPOHHBIH.
2. Bunnuk, B. K. buonorus: yuedno-meroanueckoe nocodue / B. K. Bunauk. — HuxHumii
Hosropon : HHI'Y um. H. U. JloGaueBckoro, 2021. — 189 c. — TekcT : anekTpoHHbIii // Jlansb :
3IIEKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/283136 — Pexum
JOCTyTA: JIJIsl aBTOPH3. MOJIh30BaTENEH.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHHKAITMOHHOM ceTh «HTepHET», BKITIOYas
npodeCCHOHANIbHBIC 0a3bl TAHHBIX

https://content.edsoo.ru/lab/subject/1/ - aTepakTHBHBIC BUPTYyabHBIE Ta00paTOPHBIE.

OBbC «YuuBepcuterckas oudauoreka online». https://biblioclub.ru/
3b «Jlanby. https://e.lanbook.com/



https://content.edsoo.ru/lab/subject/1/
https://biblioclub.ru/
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school-collection.edu - Enunas xomtekiust udpoBeIX 00pa3oBaTeIbHBIX pecypcoB. Komiekuus
BKJIFOYAET B ce0s pa3HOOOpa3HbIie MU POBBIE 00pa30BaTEIbHBIC PECYPCHI, METOIUICCKUE
MaTepHalbl, TeMaTHUYECKUE KOJUIEKLIUU, HHCTPYMEHTHI (IIPOrpaMMHBIE CPEICTBA) IS
NOJICP)KKH YUEOHOM e TeNFHOCTH U OPTaHU3aIiK y4eOHOTO Mpoliecca.

fcior.edu.ru -  depepanbHblii  HEHTP  HH(GOPMAIMOHHO-OOPA30BATEIBHBIX  PECYPCOB.
OO0ecnieunBaeT TOCTYIMHOCTD U 3P PEKTHBHOCTD NCIIOIB30BAHMUS DIICKTPOHHBIX 00pPa30BaTEIIbHBIX
pPECYpPCOB JUIsl BCEX yYpOBHEH M OOBEKTOB CUCTeMbl oOpa3oBaHus P®D. Peanm3yer KOHIEMIUIO
"enMHOrO OKHA" JUIS JOCTyHa K JFOOBIM JIEKTPOHHBIM OOpa30BaTEIbHBIM PEecypcaM CUCTEMBI
obpazoBanusi PO.

HNudopManuoHHO-CIPABOYHBIE CUCTEMBI:
— KoHcynbpTanT+  [DNeKTpoOHHBI  pecypc]:  uMH(pOpMaIMOHHO-
[IPaBOBOM mopTai: caiT. — Peskum pocryma: http://www.consultant.ru ceo6o b1
—  KOHIEKC (conpaBouHo-mipaBoBasi ~ cuUCTeMa)  [DJIEKTPOHHBII
pecypc]: caiit / Uadopm.-ipaBoBoii koncopuuym «KOJAEKC». —Pexxum nocryna:
http://www.kodeks.ru , cBoOOaHBIIA.


http://www.consultant.ru/
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
0/1.13 BUOJOI'Us1

O]_leHKa 3allVIAHUPOBAHHBIX PE3YJHbTAaTOB oﬁyqumI:

OK uIIK Paznen/ Tema Tum OLleHOYHBIX MEPOIIPUATHH

Kontponsuas padora
«MonekynspHbIi YPOBEHb
OpTaHM3AIHN )KUBOTO»

Paspen 1. Kinerka — cTpyKTYpHO-(pyHKIIMOHAJIbHAS
eTUHHIIA ]KHBOT'0

OK 02 Buonorus xak Hayka. O0mias XapakTepUCTHKA KU3HU 3amonHeHne TabIMIEl ¢ ONHCAHHEM
METOJI0OB MHUKPOCKONHPOBAHUS C HX

JIOCTOMHCTBAMH M HEIOCTAaTKaMH.
3aroaHeHne TaOJINLIBI «Bxmazn
YUYCHBIX B Pa3BUTUC OUOJIOTHI.
3anosHeHNE CPaBHUTENIBHOMN
TaOMUIBI  CXOJACTBA U Pa3IUYU
’KHBOIO M HE KUBOTO.

OK 01 CrpyKTypHO-(pyHKIIMOHANIbHASL OpPraHU3alus KIETOK OuennBaemast IMCKYCCHs 1O
OK 02 BOIIPOCAM JIEKIIUH.
OK 04 Pa3paboTka MEHTaJIBHOW KapThl 10

KJIaccu(UKAIIUH KICTOK U UX
CTPOCHUIO Ha MPO- U
JYKapHUOTHUCCKHUX U IO I1aPCTBaM B
MHHH rpymnax. BeimoaHenue u
3aIuTa JIabopaTopHBIX paboT:
«Ctpoenue KJIETKU (pactenus,
JKUBOTHBIE, TPHOBI) ¥ KJICTOYHBIC]
BKJIFOUEHHs (Kpaxmas, KapOTHHOWJIBL,
XJIOPOILIACTBI, XPOMOTILITACTHI ).
[paktrueckoe 3aHATHE.
[peacraBineHne YCTHBIX COOOIICHHIA C
Npe3eHTAlNeH, MOATOTOBICHHBIX 10
MEPEYHIO HCTOYHHUKOB,)
PEKOMEH/IOBAaHHBIX MPEIOIaBATEICM.

OK 01 CTpyKTypHO-()YHKIHOHATEHBIE daxropsr | PpOHTANBHEI ompoc. PaspaboTka
OK 02 TJIoccapus.

HaCJIEICTBEHHOCTHU

Pemienue 3a7a4 Ha onpesiesieHNe
MOCJIEJ0BATEIBHOCTH HYKJIEOTHIOB,
aMUHOKHCIIOT B HOPME U B Cllydae
HU3MEHEHHUS [10CIE0BATEIbHOCTU
Hykieotuaos JHK

OK 02 OOMeH BelecTB U MPEBpaIleHNe YJHEPTHH B KIETKE ®poHTaNbHBIH  ONPOC.  3aloIHCHNUC|
CpPaBHUTEIbHOM TaOIUIIB]

XapaKTCpUCTUK THIIOB oOMeHa
BCIICCTB

OK 02 JKu3HeHHbINH UK KJIIETKH. MuTO3. Metio3s. OOcyskeHHe 1O BOMPOCAM JIEKLHH.
OK 04 Pa3paboTka  JeHTHI BpEeMeEHN

JKU3HCHHOT'O ITUKJIA.
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Pa3gen 2. Ctpoenne u pyHKIMH OpraHu3Ma

KonTtponpHast pabora «CtpoeHue w|
(yHKIIMY OpraHu3Mar

OK 02
OK 04

CrpoeHue opranusma

OnennBaemast auckyccus. PazpaboTkal
MEHTAJIbHON KapThl TKAHEH, OPraHOB U
CHCTEM OpTaHoOB OPTaHU3MOB
(pacTeHus, JKWBOTHBIC, YENIOBEK) C
KpaTKon XapaKTepUCTUKOMN ux|
GbyHKIMN

OK 02

DopMBbI pa3MHOXKEHHS OPTaHU3MOB

OpoHTaNBHBIN OIIPOC. 3aN0IHEHNUE
TaONUIBI C KPATKOW XapaKTepPUCTHKOM
U npuMepaMu (GopM pa3MHOKEHUS
OpraHu3MOB.

OK 02
OK 04

OHTOreHe3 paCTeHHﬁ, JKNBOTHBIX H YCJIOBCKA

PazpaboTka JIeHTHI BpEeMEHH C
XapaKTepUCTUKOH 3TalloB OHTOreHe3a
OTIEbHOMN TPYNIOHN )KUBOTHBIX U
YeJI0BEKa [0 MUKPOTPYIIIIaM.
Tect/onpoc. CocraBieHne
KM3HEHHBIX [IUKJIOB PACTCHUH MO
otzaenaM (MOXOBHIHBIC,
XBOILEBHU/THBIE, TTATTIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, IOKPHITOCEMEHHBIE).

OK 01
OK 02

CrermieHHOE HACJICAOBAHHNC ITPU3HAKOB

Tect. Pa3paboTka rioccapus.
Pewienue 3agau Ha onpenesieHue
BCPOATHOCTU BOSHUKHOBCHUS
HaCJICACTBCHHBIX IPU3HAKOB IIPpU
CLICIUICHHOM HAaCJIeI0BaHUM,
COCTaBJICHHE T€HOTUITHYECKUX CXEM
CKpEIMBAHUSL.

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHUYHUBOCTH

Tect. Pemenne 3a1a4 Ha OIIPCACICHUC
THIIa MyTaluunu npu nepeaaydc
HACJICACTBCHHBIMXIIPU3HAKOB,
COCTABJICHHUEC TCHOTHUIIMYCCKHUX CXCM
CKpCHIMBAHMS.

Paznen 3. Teopus 3BoJIIONNH

KonrponbHas paboral
“Teopernueckue
aCIIEKTHI DBOIIOIINH KU3HU Ha 3emie”

OK 02
OK 04

HcTopus 3BOIFOLIMOHHOTO
yueHMsl. MUKPO3BOIOLMS

DpOHTANIBHBIN 0IIPOC

Pa3paboTka rioccapus TepMHHOB
Pa3paboTka J€HTH BpeMEHH pa3BUTHA
9BOJIFOLIMOHHOTO YYEHUSI

OK 02
OK 04

MakposBomonus. Bo3HUKHOBEHHE U pa3BUTHE
JKA3HU Ha 3eMiie

OrneHnBaeMast TUCKYCCHS:
UCIIOJIb30BaHKE apTyMEHTOB,
OUOJIOrMYECKOI TEPMUHOJIOTHH 1
CUMBOJIMKM  JUISl  JJOKAa3aTelbCTBA
poxacTea

OPraHU3MOB pa3HBIX
CHCTEMAaTHYECKUX

rpynn. Pa3zpaboTka NEHTBl BpeMEHH
BO3HUKHOBEHHS M Pa3BUTHS )KU3HHU HA
3emute

OK 02
OK 04

HpOI/ICXO)K}_IeHI/IC YCJIIOBCKA — AaHTPOIIOT'CHE3

DpoHTANIBHBIN 0IIPOC
Pa3paboTka neHTHI BpeMEHH
MPOUCXOXKICHHS YeJIOBEKa

Pa3nea 4. dkosorus

OK 01
OK 02
OK 07

Okonornueckue HakTopsl U CPebl JKU3HU

Tect mo »KOJOTHYECKUM (haKTOpaM |
cpelaM XHU3HH OPTaHU3MOB

OK 01
OK 02
OK 07

HOHYJ'UH_[I/IS{, COO6I].I€CTB8,, OKOCHCTCMBI

CocraBneHne cxeM  KpyroBopora
BELIECTB,  HCIOJIb3Ys  MaTepuabl
JIEKIWH. Pewenue TIPAKTUKOA|
OPHUEHTUPOBAHHBIX
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pacdeTHbIX 3aJaHUH 10 TIEPEHOCY|
BEIIECTBA M SHEPTHH B 3KOCHUCTEMAX C
COCTaBJIeHHE TPOPHUECKHX IMenei U
MpaMui OMOMacchl U SHEPTUH

OK 01 Buocdepa — rinodanbHas S5KOJIOrHYECKas CUCTEMA OuenuBaemast IUCKycCUst

OK 02 Tect

OK 07

OK 01 BiisiHue aHTPONIOreHHBIX (PAKTOPOB Ha Ouochepy Tecr

OK 02 [Ipaktnyeckass  pabora  “OTxo.bl

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 BiusiHye COMMaNbHO-9KOIOTHYECKHX (PAaKTOPOB Ha OnennBaemasi TUCKYCCHS

OK 04 3710pOBbE YeIIOBEKA Brmonaenne nmabopaTopHOil paboTh]

OK 07 Ha BBIOOD:

MK 3.1. "YMcTBeHHas paboTOCIIOCOOHOCTS",
"Brusane abuoTtHdeckux (aKTOpOB
Ha
YeJloBeKa (HU3KHE U BBICOKHE
Temneparyps)"

Pa3nen 5. buosorusi B ;KU3HH 3ammra  Keiica: NPECTaBICHUC

Pe3yJIbTaTOB PELICHUs KEHCOB
(BBICTYIUIGHHE C TIpe3eHTanueil)

OK 01 BuoTeXHo0J10ruy B ;JKU3HU KaXX10ro BrinonHeHue keiica Ha aHaNIU3

OK 02 uHbopmauu 0 Hay9IHbIX

OK 04 JOCTHIKEHHAX B

TIK 1.2. 00/1aCTH FeHETHYECKUX TEXHOJIOTHH,
KJIETOYHOM WHIKCHEPUH, TTHIIEBBIX
OMOTEeXHOIOTHH (IO TPYIIIIaM),
MPECTABICHUE PE3YIIbTATOB PEIICHHS
KelcoB

OK 01 CoLMaNnbHO-ITHYECKUE ACTIEKTHI OMOTEXHOJIOI MM BbimosnHenue ketica Ha aHaIM3

OK 02 uHpopManuK 00 STHYECKHUX acTIeKTax

OK 04 pa3BuTHA OHOTEeXHOTIOT MK (o
rpymmnam),

MpeACTaBJICHUE PE3YJIbTATOB PEILIEHUS
KencoB




