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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN ITPOI'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILJIAHBI «BUOJIOT UsT»

1.1. MecTo IMCUMIUIMHBI B  CTPYKTYpe oOpa3oBaTejbHOM
nporpammsl CIIO:
O61eo0pazoBaTenbHas AUCHUIUTMHA «Bruoorusy sBiseTcss 00513aTeIbHON YacThIO
00111e00pa30BaTeIbHOIO IUKIA 00pa30BaTEIbHON MPOrPaMMBI B COOTBETCTBUU C
®I'OC CIIO no cneunanbHoctd 23.02.08 CTpoUTENbCTBO KEJNE3HBIX JA0POT, MYTh

U IyTEBOE XO3AKUCTBO

1.2. Leau n miianupyemblie pe3yJabTaThl 0CBOCHHS U CHUILTUHBI:
1.2.1 Heab JUCHUTLTHHBI

ConeprkaHue nmporpaMmMbl 0011e00pa3oBaTeIbHON TUCIUIUIMHEI « BUOTOTHs»
HalpaBJICHO Ha JOCTH)KEHHE pEe3yJIbTATOB €€ H3YyYEHUS] B COOTBETCTBUH C
tpedoBanusimu ®I'OC COO c¢ yderoMm mnpodeccuoHaIbHON HAMPaBICHHOCTH
®I'OC CIIO. lenp n3ydenuss qucHUIUIMHbBL «bronorus» Ha 6a30BOM ypOBHE —
OBJaJicHUE  OOy4YaloIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJTILHOU
OpraHW3allud JKUBBIX CHUCTEM pa3HOTO0 paHra U NPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS IS TPAMOTHBIX JCHCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue ey u3yueHus AUCHUILUINHBI «buoiorus» Ha 6a30BOM ypOBHE
oOecrieuynBaeTcs pelIeHUeM CIIeIYIONINX 3a/1au:

- OCBOCHHE OOYYaIOUIUMUCS CHUCTEMbl 3HAHUM O OHUOJOTUYECKUX
TEOPUSIX, YUCHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MIPaBUiIaX, CIyKaIIuX
OCHOBOM 11 (hOPMUPOBAHUS TPEJICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE
MHpa, O METOJaX HayYHOTO MO3HAHMS, CTPOECHUU, MHOTO00pa3uu U 0COOEHHOCTSIX
JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIH, BBIJAIONIUXCSI OTKPBITUSX U
COBPEMEHHBIX UCCJIEAOBAHUAX B OUOJIOTUH;

- (dopmupoBanue y o0yJaronmxcs MMO3HABATEIbHBIX,

MHTEJJICKTYaJbHBIX U TBOPUECKHUX CIOCOOHOCTEH B IMpoliecce aHalIMu3a JAHHBIX O

4



MyTSIX Pa3BUTHSA B OMOJIOTMM HAYYHBIX B3TJISZIOB, UACH W MOAXOAOB K M3YUYCHHIO
YKUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allly;

- CTaHOBJICHHE y OOydJarommxcsi oOuel KyJabTypbl, (QYHKIIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OLIEHUBATDH SIBJICHUS OKPY>KAIOIIETO
MHpa KWUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbITA, MOJYYCHHBIX MpHU
U3Y4YeHUU OHOJIOTUY;

- dbopMupoBaHre y 00YUYAIOIMNUXCS YMEHUN WILTIOCTPUPOBATH 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJOBEKAa, PAa3BUTHHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

— BOCMHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU TO3HAHUSI UYEJIOBEKOM
JKHUBOU

- OpUPOABI, HEOOXOAMMOCTH OEpeHOTO OTHOLIEHUS K  HeEW,
COOJIIO/ICHUSI STUYECKUX HOPM TIPU NMPOBEJACHUU OMOJIOTUYECKUX MCCIIEIOBAHUN;

- OCO3HAHME IICHHOCTH OWOJIOTMYECKUX 3HAHUW ISl TOBBIMICHUS
YPOBHSI SKOJIOTUYECKOMN KYIbTYPbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

- NpUMEHEHUE MPUOOPETEHHBIX 3HAHMM W YMEHH B TOBCEIHEBHOMN
KU3HU
JUUIE OLICHKH TIOCJICACTBUM CBOEU NIESITEIbHOCTH MO OTHOIICHUIO K OKPYXAIOLIEH
cpene, COOCTBEHHOMY  3JI0POBBIO, OOOCHOBaHME |  COOJIIOJICHHE  Mep

npoUIaKTUKU 3a00JIeBaHUH.



1.2.2. Ilnanupyemblie pe3yJbTAaThl OCBOEHHUsI 00111e00pa30BaTeJbHOM AUCUUILIMHBI B cooTBeTcTBUU ¢ DPI'OC
CIHO u Ha ocHoBe ®I'OC COO

Kon u naumenoBanue
bopmMHpyeMbIX
KOMIIETEHIINH

HJ'IaHI/IpyeMBIe PE3YIBTATEI OCBOCHUSA JUCHUIIIMHBL

Oo6mue

JucuunnmHapHbie

OK 01. Beibupats
CIIOCOOBI peICHUs 3a1a4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

JInuHOCTHEIE PE3YIbTAaThl AOJKHBI OTpaXaTb B YacCTH:
TPYAOBOI'O BOCIIMTAHUSA:
- FOTOBHOCTBH K TpyAy, OCO3HAHUC IICHHOCTHU MAaCTCPCTBA,

Tpynonooue;

- TOTOBHOCTH K AKTUBHOMN JESITEIbHOCTH
TEXHOJIOTUYECKOM

U CONHMATbHOW  HAIMpPaBIICHHOCTH, CIIOCOOHOCTh
WHUIIMAPOBaTh,  IUIAHUPOBAaTh U CAMOCTOSTEIILHO

BBITIOJIHATH TaKyIO I€ATEIbHOCTB;
- HMHTEpeC K pa3M4HbIM cdepaM NpodeccHoHaTbHOMI
JESITeTHbHOCTH.

MeranpenmeTHbIe pe3yIbTaThl JODKHBI OTPAXKATh:
OBnanenue YHUBEPCATbHBIMU Y4eOHBIMH
MI03HABATEIbHBIMU JICHCTBUSIMU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOSTENIbHO (OPMYJIMPOBATH M aKTyaIU3UpPOBATh
pobIeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- yCTaHaBIWBaThb  CYIICCTBEHHBIH  MPH3HAK WU
OCHOBaHUSl Il  CpaBHEHMs, KJIacCUPUKALUUU U
0000IIECHMS;

- OTIPEIEIISTh IENIN ACATEIbHOCTH, 3a/1aBaTh MapaMeTPbI
Y KPUTEPUHU UX JIOCTHIKCHUS;

- BBIBJIATH 3aKOHOMCPHOCTHU U ITPOTHBOPCUHA

B PacCMaTpPUBACMBbIX SIBJICHUSX;

- BHOCUTH KOPPCKTHUBEI B JACATCIBHOCTH, OLCHUBATH
COOTBETCTBUE pE3YJIbTATOB IMEJISIM, OIICHUBATh PHUCKU
MOCJIEICTBUH IeSTEIbHOCTH,

0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

I[TP6 1. CdopmMupoBaHHOCTH 3HAHUH O MECTE U POJIHU
ouonoruu

B CHUCTEME HAYYHOTO 3HAaHUSA, (PYHKIIMOHAIBHON
IPaMOTHOCTH  YeJIOBEKa Ui  PEHICHHUS IKU3HEHHBIX
poOIIeM.

I[MP6 2. CdopMHupOBaHHOCT, YMEHHS  PACKpPHIBATh
coJepKaHue OCHOBOITOJIATAIOIIHX OMOJIOTHYECKHIX
TEPMUHOB M TIOHATUH: JKWU3Hb, KJIETKA, TKaHb, OpraH,
OpraHwW3M, BUJ, MOMYJISAIHUSA, 3KOCHCTEMa, OHOICHO3,

ounocdepa; merabonmm3M (0OMEH BEIIEeCTB

U TpeBpallleHue SHEpruu), roMeocras (camMoperyJisuus),
OuocuHTe3 Oeika, CTPYKTYpHas OpraHu3alusl >KUBBIX
CHCTEM, JIICKPETHOCTD, CaMOPETyJISIIIHA,
CaMOBOCIIPOU3BEJICHHE (penpoaykuus),
HACJIE/ICTBEHHOCTh, W3MEHYHMBOCTh, JHEPTrO3aBUCHMOCTb,
POCT U pa3BUTHE, YPOBHEBAsl OpraHU3allus.

I[MP6 3. CdopMHupOBaHHOCTE yYMEHMSI  PACKpPbIBATh
CoJIepKaHUEe OCHOBOIIOJIAralOINX OMOJIOTHUECKUX TeOpUi
W THUNOTE3: KJIETOYHOM, XPOMOCOMHOW, MYTalMOHHOM,
HBOJIIOIIMOHHOM, TPOUCXOXKICHUS KHU3HH U YEJIOBEKa.

I[IP6 4. CdopmMHupOBaHHOCTE yYMEHMSI  PACKpPbIBATh
OCHOBOIIOJIATAI0IIHe Ouosiornyeckue 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.U.
BasunoBa, J. I'ekkens, ®@. Mromiepa, K. bapa), rpanurst
WX TPUMEHNUMOCTH K KHBBIM CHCTEMaM.

ITP6 5. IlpmoOpereHue ombiTa MPUMEHEHHS OCHOBHBIX
METO/IOB HAyYHOTO MTO3HAHUS, UCTIONB3YEMBIX B OMOJIOTHH:
HaOI0ACHUS




- BJIQJICTh HaBBIKAMH Y4EOHO-HCCIIEI0BATENbCKOM

U IIPOCKTHOW JEATEIbHOCTH, HABBIKAMU DPa3pEIICHUS
npo0em;

- BBIBJIATH IIPUYUHHO-CIICACTBCHHBIC CBA3U

Y aKTYaJIM3UPOBATH 3a/1a4y, BBIJIBUTATh THIIOTE3Y

€C pCIICHHA, HAXOAUTh APTYMCHTBI I AOKAa3aTCJIbCTBA
CBOMX YTBEpXKJICHUH, 3a/laBaTh MapamMeTpbl U KPUTEPHUU
peleHuS;

- aHAIM3HMPOBATH TOJYYCHHBIC B XOJC PEIICHHS 3a]laud
PE3YyIbTAaThl, KPUTUYCCKN OLCHHUBATHL UX JOCTOBCPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
pa3pabareiBaTh IUIAH pEIICHHUS TPOOJIEMBI C Y4ETOM
aHaJIN3a UMEIOIINXCSI MAaTePHAIbHBIX M HEMaTepUaTbHBIX
peCypcoB;

- YMETh IIEPEHOCUTH 3HAHUS B IIO3HABATEIHHYIO

Y IPAKTHYECKYIO 00JIaCTH KU3HEACITCILHOCTH;

- YMETh MHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obJacrei;

- BBIIBUTATh HOBBIC HJICH, TNpeIjaraTh OPUTHHAIBHBIC
MMOJIXOJIBI U PEUICHUS

U OIIMCAaHUA XKHUBBIX CHUCTEM, IPOHECCOB U HBHGHHﬁ;

OpraHu3aluu U IIPOBEICHUS OMOJIOTUYECKOTO
HKCIEPUMEHTA,  BBIABM)KECHUS  TMIIOTE3,  BBIABJICHUSA
3aBUCUMOCTH  MEXJYy  HCCIEIyEeMbIMH  BEIMYMHAMH,
00BsICHEHUS HOJIY4YEHHBIX pe3yiIbTaToB

U (hopMyIHPOBaHUS BHIBOJIOB C MCIOJIB30BAHUEM HAYYHBIX
MOHSTUHI, TEOPHUIl U 3aKOHOB.

I[MP6 6. CdopmupoBaHHOCT,  yMEHHUS  BBIICTATH
CYLIECTBEHHbIE IPU3HAKU BHUPYCOB, KIJIETOK MPOKAPHOT U
9YKApHOT; OJTHOKJICTOYHBIX " MHOTOKJICTOYHBIX
OpPraHu3MOB, BHUJOB, OHOI€OIEHO30B U 3KOCHCTEM;
0COOEHHOCTH IPOLECCOB OOMEHA BEUIECTB U MIPEBPALICHUS
SHEPrUU B KJETKe, (POTOCUHTE3a, IIACTUYECKOIO U
HHEPTreTUIECKOro 00OMEeHa, XEMOCHHTE3a, MHUTO03a, Meio03a,
OIJIOJJOTBOPEHMS, Pa3BUTHS U pa3sMHOXKEHUS,
UHAUBUAYAJIIbHOTO pa3BUTUS OpraHu3Ma (OHTOTeHe3a),
O0opbOBl 32 CYyILECTBOBAaHUE, €CTECTBEHHOro OTOOpa,
BHUJ000pa30BaHus, IPUCIOCOOJEHHOCTH OPraHu3MOB K
cpeie OOWTaHUs, BIUAHUS KOMIIOHEHTOB 3KOCHCTEM,

AHTPOIIOTEHHBIX ~M3MEHEHWH B HJKOCHCTEMAax CBOEH
MECTHOCTH, KPYrOBOpOTa BEIIECTB U IpeBpalleHHe
SHEprum B Ouocdepe.

IIP6 7. CdopMHPOBAHHOCTh  yMEHHUS  NPUMEHSTH

MOJIyYEHHBbIE 3HAHUS 7 OOBSACHEHUS OHOJIOrMYECKUX
IIPOLIECCOB M SABJICHUM, JUISl TPUHATUS IPAKTHUECKUX
pelieHnii B MOBCEIHEBHON XU3HU C 1ETBI0 O0ecreyeHus
0€30MacCHOCTH CBOETO 370POBbSI U 3/I0POBbSl OKPYKAIOIIUX
Jaroed, CcoOMIOZeHUs 370pOBOTrO 00pa3a >KHU3HH, HOPM
TPaMOTHOTIO MTOBEJICHUS B OKPYKarOLIEH IPUPOJHON Cpeae;
MOHMMaHHE HEOOXOJUMOCTH HCIIOJIb30BAHMS JOCTHKEHUN

COBpPEMEHHOW  OWojoruu W OMOTEXHOJOTMH NSt
palMOHAIBHOTO MPUPOIONOJIB30BAHUS.
I1P6 8. ChopMupoBaHHOCTh ~ YMEHHUS  pellaTh




OMOJIOrMYecKre 3aJauyd, COCTaBJISATh TI'E€HOTUIINYECKUE
CXEMBI CKpEIIMBAHMS JJIs Pa3HBIX THUIIOB HACJICIOBAHUS
MPU3HAKOB y OPraHU3MOB, COCTaBIISITh CXEMBbI IEepeHoca
BEIICCTB U DJHEPrHMH B JKOcHCTeMax (I[eNmu IHUTaHus,
MTUIIEBHIE CETH).

I[MP6 9. CdopMupOBaHHOCTH YMECHHA  KPUTHYCCKU
OLICHMBaTh HMH(OpPMALMIO OHOJIOTHYECKOro COJAEpIKaHUs,
BKJIIOYAIOIYI0 TICEBJOHAYYHBIC 3HAHHUS U3 PA3IAIHBIX
HMCTOYHUKOB (CpelcTBa MaccoBOM HHQOpMAIMH, HAyYHO-
MOMYJISIPHBIE MAaTePHalibl); WHTEPIPETHPOBATH ITUUCCKUE
acreKThl COBPEMEHHBIX HCCIEIOBaHUNH B OHOJOTHUH,
MEAWIIMHE, OMOTEXHOJIOTHUH; PacCMaTpHUBaTh TI00aTbHBIC
HKOJIOTMYECKHE MPOOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOIIEHHUIO K HUM COOCTBCHHYIO MTO3HUITHIO.

I[MIP6 10. CdopMupoBaHHOCTH YMEHHIl  cO31aBaTh
COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIECHUS Ha
OCHOBe Ouonornueckoil wuHGOpPMAUU M3 HECKOJIbKUX
UCTOYHUKOB, TPAaMOTHO UCIOJb30BaTh  IMMOHATHIHHBIN
anmnapat OMOJIOTHH

OK 02. Ucnonb3oBath
COBPEMEHHBIE CPENICTBA
MOMCKa, aHaJIn3a u
UHTEpIpeTaluu
nHpopManuy u
MH(pOPMalMOHHbIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4

JIM4HOCTHBIE PE3yNabTaThl JIOJKHBI OTPa)kKaTh B YaCTH:
LIEHHOCTH HAay4YHOTO ITO3HAHUS:

-c(OpMHUPOBAHHOCTH MHUPOBO33PEHHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKM M OOIIECTBEHHON NPaKTUKH, OCHOBAHHOIO Ha
JMAore KyJlbTyp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B MOJIHUKYJIBTYPHOM MHpE.

MetanpeamMeTHbIe pe3ybTaThl JOJKHBI OTPaXaTh:

I[TIP6 1. CdopMupOBaHHOCTH 3HAHUK O MECT€ U POIH
OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS, (PYHKIIMOHAIBHON

IPaMOTHOCTH  4YeJlOBeKa JUIsl  PELICHUS  KU3HEHHBIX
npooeM.
I[MP6 7. CdopMUPOBAaHHOCT  yMEHHUSA  INPUMEHSTH

IMOJIYYCHHBIC 3HAHUA IS OOBSICHEHUSI OHOJIOTHYSCKUX
nmponeccoB M 5[BJ'I€HI/II\/JI, IJI1 IIPUHATUSA TPAKTUYCCKUX
peH_ICHI/Iﬁ B IIOBCEIHEBHOM XM3HHU C IIENBIO obecrnieueHUs

npodeccruoHanbHON Osnanenue YHUBEPCATbHBIMU y4eOHBIMH | 0€30TTaCHOCTH CBOETO 3JI0POBBSI U 370POBbSI OKPYKAIOIINX
JIeSITeIbHOCTH M03HABATEIbHBIMU JCUCTBUSIMHU: Jroied, COOMIOZeHUsT 30POBOTO 00pa3a >KHU3HHU, HOPM
B) paboTa ¢ uHpopmaIuei: rPaMOTHOTO MOBEACHUS B OKPYXKAIOLIEH NPUPOIHON Cpene;
- BJIaJeTh HaBBIKAMHM  TOJYy4YeHUS  HHGPOpPMAlMU | TOHUMaHHE HEOOXOJUMOCTH HCIIOJIb30BAHMS JOCTHKEHUN
u3 HNCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATEIIBHO COBpeMeHHOﬁ ouoJIornu nu OMOTEXHOJIOTHI I
OCYLIECTBISITh  TNOWCK, AHAJIW3, CHCTEMAaTU3ALMIO | PAlMOHAIBHOTO MPHPOJIONIOIB30BAHMS.




U HMHTEPIPETANI0 HHPOPMAIMU PA3IMYHBIX BHIOB H
(dhopM mpeIcTaBICHHUS,

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nHpOpMaINU, €€ COOTBETCTBUE MPABOBHIM M MOPAJIbHO-
TUYECKUM HOpMaM

I[TIP6 10. CdopmupoBaHHOCTP YMEHHMH  CO3/1aBaTh
CcOOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE OWONOrHYecKol WHPOPMAIMK W3 HECKOJIBKUX
HWCTOYHUKOB, TPAMOTHO  HCIIOJb30BaTh  IOHSITUHHbBIN
anmapar OMoJI0Tur

OK 04. D dexTrBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaH/Ie

JIM4HOCTHBIE PE3yNbTaThl JTOJDKHBI OTPaKaTh B YaCTH:
IIEHHOCTH HAy4YHOT'O TIO3HAHUS: OCO3HAHHE IIEHHOCTH
HAyYHOW JIEATEIHHOCTH, TOTOBHOCTh OCYIIECTBISTH
MPOCKTHYID M HCCIICOBATEIbCKYIO  JCATEIbHOCTh
WHIVBUAYAIBHO U B TPYIITIE.

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:
OBnameHne  yHUBEPCATBHBIMH  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) cOBMeCTHAs NeSTCIILHOCTD:

- IOHUMATh U UCIOJIL30BaTh IPEUMYILIECTBA KOMaHIHON
Y UHJIUMBUIYAJIbHOU PabOTHI;

- TNpPUHUMATh 1€  COBMECTHOH  JIEATEIILHOCTH,
OpPraHHU30BBIBATH U KOOPIAUHUPOBATH JCHCTBHS

0 €€ JOCTI)KEHHMIO: COCTaBJIATh IUIaH JeHCTBUH,
pacmlpeneNaTh POl C yYEeTOM MHEHHHA YYaCTHHUKOB
00CYXKJaTh pe3yNbTaThl COBMECTHON pabOThI

[TP6 5. IlpuoOpereHue OMNMbITA TPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOT'O MO3HAHMSI, UCIIOIb3YyEMbIX B OHOJIOTHU:
HAOJIOCHUST M ONHMCAHUS >KUBBIX CHCTEM, IPOLIECCOB U
SBJIGHUHN; OpraHU3alud U MPOBEICHUS OHOJIOTHYECKOI0
OKCIIEPUMEHTA,  BBIABW)KEHMSI  TMIIOTE3,  BBIABICHUS
3aBUCUMOCTH  MEXJy  HCCIEAYyEeMbIMH  BEJIMYMHAMHU,
00BsICHEHUS MOJTYYEHHBIX PE3yJIbTaTOB

U (popMyIHpOBaHUS BBHIBOJIOB C MCIOJIb30BAHUEM HAYUHBIX
IIOHATUM, TEOPUI U 3aKOHOB

OK 07. CogeiicTBOBaThH
COXpaHEHHIO
OKpY’KaroIen cpesl,
pecypcocOepeKeHHIo,
MIPUMEHSITh 3HAHUS 00
W3MCHCHHHU KIIUMaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA,
3¢ (eKTUBHO AECTBOBATH
B UPE3BBIYAITHBIX
CUTYaIUIX

JIM4HOCTHBIE PE3yNabTaThl JIOJKHBI OTPa)kKaTh B YaCTH:
HKOJIOTUYECKOT0 BOCHUTAHUA: - C(HOPMUPOBAHHOCTD
SKOJIOTMUECKOM  KyJAbTYpbl, = I[OHHUMaHHE  BIUSHUSA
COLIMAJIBHO-DKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE
NPUPOJHOM M COLMAIBHOM  Cpeabl,  OCO3HaHHUE
r7100aIbHOTO XapakTepa 3KOJIOrMUECKUX MpooIeM;

- IUIAHAPOBAaHMWE M  OCYIIECTBICHHE JIEHCTBUM B
OKpY)KalollleW cpefe Ha OCHOBE 3HAHUA  LeeH
YCTOMYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

- AKTUBHOE HENpPUSITHE JEHCTBUM, NPHUHOCALIMX BpEL
OKpY>Karolleu cpere;

- YMCHHC IIPOTHO3UPOBATH HC6HaTOHpI/I$ITHLIC

[IP6 5. [Ipuobperenue ombiTa TPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOTO TO3HAHMS, UCTIOIb3YEMbIX B OHOJIOTHU:
HaOJIFOJEHUS

W ONHUCaHUSl KUBBIX CHUCTEM, IIPOLIECCOB U SBIICHMII;

OpraHu3aluu U IIPOBEICHUS OMOJIOTNYECKOTO
HKCIEPUMEHTa,  BBIABM)KEHUS  TMIIOTE3,  BBISBICHUS
3aBUCUMOCTH  MEXJy  HCCIEIyeMbIMH  BEIUYMHAMH,

00BsICHEHUS TIOTYYCHHBIX PE3yIIbTaTOB

1 (GOPMYJIHMPOBAHUS BBHIBOJOB C MCTOIB30BAHMEM HAYIHBIX
MOHATUH, TEOPHUM U 3aKOHOB.

I[MP6 6. CdopMupOBaHHOCT,  yYMEHHUS  BBIICIATH
CYILIECTBEHHbIE MPHU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT U




9KOJIOTUYECKHE MOCJIEICTBHS
JIEHCTBUI, TPEJOTBPALIATh HX;
- paclIUpeHue OIbITa ACATEIBHOCTH 3KOJIOTHYECKOM

peapUHIMAEMbIX

HaIpPaBJIEHHOCTH.
MeranpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnazieHue  YHUBEPCATIBHBIMU  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIbHOCTD:

- IOHUMAaTh U KMCIOJb30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHJIUMBHUIyaJIbHOU pabOTHI;

- TpPUHUMATh 1€  COBMECTHOM  JICITEIIbHOCTH,
OpPTraHHU30BBIBATH u KOOPJIMHHUPOBATH JEHCTBUS
II0 €€ JOCTI)KEHHMIO: COCTaBJIATh INIaH JIE€HCTBUH,
pacmlpeneNaTh pojid C yY4EeTOM MHEHHHA YYaCTHHUKOB
00Cy>KIaTh pe3ybTaThl COBMECTHON pabOThI

JYKapHoT; OJHOKJIETOYHBIX H MHOTOKJIETOYHBIX
OpraHuW3MOB, BHUJOB, OHOIE€OLIEHO30B U 3KOCHUCTEM;
0COOEHHOCTH TMPOIIECCOB 0OMEHA BEIIECTB M IIPEBPAILICHHS
SHEPruM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U
AHEPreTUYECKOro 0OMeHa, XEMOCHMHTE3a, MUTO03a, Mei03a,
OIUIOJIOTBOPEHUS, pa3BUTHS u Pa3MHOXEHUS,
WHIUBHUIYAIbHOTO Pa3BUTHUsl oOpraHu3Ma (OHTOTeHe3a),
00pHOBI

3a CYIIIECTBOBAHHUE, €CTECTBEHHOT'O otbopa,
BUJI000pa30BaHUs, TPHUCTIOCOOIECHHOCTH OPraHu3MOB K
cpene OOWTaHMS, BIHMSHHS KOMIIOHEHTOB DKOCHCTEM,
AHTPOIIOT€HHBIX W3MCHCHUI
B DKOCHCTEMAaX CBOEH MECTHOCTH,
KpPYroBOpOTa BEIIECTB M IPEBpaIICHUE
ounocdepe.

I[MP6 7. CdopMHUPOBAHHOCT yMEHHS  MPUMEHSTH
MOJIyYEHHBIE 3HAHUS [Js OOBACHEHUS OHUOJOTMYECKUX
MPOLIECCOB M SIBJICHUM, IS TPUHATUS TPAKTHIECKUX
pelieHu B MMOBCEIHEBHOMU JKU3HU
C IEeIbI0 oOecreyeHus: OE30MacCHOCTH CBOETO 3/I0POBbSI U
3I0POBbSl OKPYXKAIOIIUX JIOJCH, COOMIOACHHS 310POBOTO

SHEpPruu B

oOpa3a KHW3HH, HOPM T'PAMOTHOTO TIOBEJACHHUS B
OKpYXKaromieu MPUPOIHOMN cpene; IIOHMMaHHE
HEOOXOIMMOCTH HCIIOJIBL30BaHUSA JOCTYKEHUI
COBpPEMEHHOH  Ouojmoruu U OUOTEXHOJNOTUH s
PaIMOHAIBLHOTO MTPUPOIONOIB30BAHUS

IIK 2.5 JIndHOCTHBIE pe3ynbTaThl NOJKHBI oTpaxkaTh B uactu: | [IP6 7. CdopmupoBaHHOCT,  yMEHHS  IPUMEHATH

Cobuoiate TpeboBaHUS
OXpaHbl OKpY’Karolen
Cpelbl, OXpaHbl Tpyaa u
IIPOMBIIUICHHOU
0€30MacHOCTH MPH
CTPOMTEIBCTBE U

9KOJIOTUYECKOIO BOCIIUTAHMUS:
- c(OpPMHUPOBAHHOCTb  IKOJIOTUYECKOH  KYJIBTYpHI,
IIOHUMaHUE BIIMSAHUA COIINAJIBHO-OKOHOMUYCCKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHONM M COLMAIBHON
Cpensl, OCO3HaHHE 1J100a1bHOTO Xapakrepa
HKOJIOTHYECKUX MPOoOIIeM;

MOJIyYCHHBIC 3HAHUS JJI1 OOBSACHEHHS OWOJOTHYECKUX
MPOLECCOB M SABJIECHUM, [ NPUHATUA NPAKTHUYECKUX
peleHnit B MMOBCETHEBHOM JKU3HU
C Lenbl0 obecriedeHns: OE30MaCHOCTH CBOETO 3JI0POBbs U
3/I0pOBbsl OKPYXKAIOIIUX JIOJEH, COOMI0AEHUS 310pOBOTO
oOpa3za KH3HU, HOPM TPAMOTHOTO TOBEIEHUS B
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IKCIUTyaTalluH JKEJIEe3HbBIX
JIOpOT.

NEUCTBUHA B
3HaHUA LieJel

- IUIAHAPOBAaHUWE M  OCYILECTBIICHHE
OKpY)Kalollleh cpeAae Ha OCHOBE
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

- AKTMBHOE HENpUATHE JACUCTBUM, NPUHOCALIUX Bpex
OKpY>Kalolleu cpee;

- yMeHue IIPOTHO3UPOBATh
3KOJIOTUYECKUE MIOCJIEJICTBHS
JIEWCTBUI, TPEJOTBPALIATh HX;

- paclIUpeHue OIbITa JCATEIBHOCTH 3KOJIOTHYECKON

HeOJIaronpusITHbIC
HpeAPUHIMAEMBIX

HaIpaBJIEHHOCTH.
MeTtanpeameTHble pe3yiabTaThl JOJKHBI OTPaXKaTh:
OBnazieHue  YHUBEPCATBHBIMU  KOMMYHHKATHBHBIMH
EUCTBUSIMU:

0) coBMeCTHAs IeSTCIILHOCTD:

- MIOHMMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHON
Y UHAMBU1yaJIbHOM paboThI;

- [pUHMMATh LEIM  COBMECTHOW  JeSATEIbHOCTH,
OpPraHU30BBIBATH M KOOPIWHHPOBATH  JEHCTBUS
[0 €€ JIOCTWXKEHHIO: COCTaBIATh IUIaH JACWUCTBUA,
pacrpeneniaTb poid C Y4eTOM MHEHUH YYaCTHHKOB
00CYX/J1aTh pe3yJbTaThl COBMECTHOU PabOTHI

OKpYXKaroleun MPUPOAHOMN cpene; MMOHUMAaHUE
HE00X0IMMOCTH WCIIO0JIb30BaHUS JTOCTHKEHHI
COBpEMEHHON  Ouojoruu U OHUOTEXHOJIOTUH  AJs

panrOHAJIBHOI'0 MPpHUPOAOII0JIb30BaAHNA
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2. CTPYKTYPA M COJEPXAHUE OBIIEOBPA3OBATEJLHOM

JAUCHUTIJINHBI
2.1. O0beM TUCHUIUIMHBI U BUAbI Y4eOHOH padoThI
Bup yueOHol paGoThI Oovem ¢
yacax

O06beM 00pa3oBaTe/ibHOI NPOrPaAMMBbI TUCITHIITIHHBI

OcHOBHOe coJiep:KaHue 62

B TOM YHCJIE:

TEOPETUUYECKOE 00yUCHHE 48
MIPAKTUYECKUE 3aHSITUS 14
IIpodeccrnoHaIbHO — OPHEHTHPOBAHHOE COAEPKAHNE 14

B TOM YHCJIE:

TEOPETUIECKOE O0yUEHUE 8
MPAKTUYECKUE 3aHATHS 6
JAu¢pepeHIMPOBAHHBIN 3a4eT 2
HTroro 78

HroroBas arrecranus B popme au¢epeHUMPOBAHHOIO 3a4eTa




2.2. TemaTu4eckuii IJIAH U cOlePKAHME TUCIUILINHBI

HaumenoBanue Copnepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHAIBHO-OPUEHTHPOBAHHOE), O0bem | Popmupyembie
pa3esioB U TeM Ja0opaTopHble U MPAKTUYECKUE 3aHATHS, MPUKJIATHOH MOAYJIb (MPH HAJIMYNH) 4acoB KOMIIEeTEeHIIUHU
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3nen 1. Buosorus kak Hayka. ’KuBble cCCTeMbI M HX OPTraHH3aIUs 2
Tema 1.1 buonoruss — Hayka o kuBOW mpupoae. CBsizu OHOJIOTMU ¢ OOIIECTBEHHBIMH, TEXHUYECKUMU 2 OK-2
buoJsorus JPYTUMHU €CTeCTBEHHBIMH HayKaMu, (husocoduelt, peauruen, STUKOM, 3cTeTUKOM 1 mpaBoM. Poib
B CHCTeMe HayK. O6uosioruu B (OPMHPOBAHUU COBPEMEHHOW Hay4yHOH KapTHHBI Mupa. Cucrema OMOJOTHYECKUX
Oo6masn HayK. MeTozbl MOo3HAHUS KUBOW MPUPOBI (HAOIOIEHNE, IKCIIEPUMEHT, OMHMCAaHKEe, U3MEpPEHuE,
XapaKTepUCTHKA Kinaccuukanus, MOJEIUPOBaHHE, CTaTUCTUYeckas o0paboTka naHHBIX). JKUBBIE CHCTEMBI
JKH3HH (OnocucTeMbl) Kak NMpeaMeT U3ydeHus: ouonoruu. OTIuune KUBBIX CUCTEM OT HEOPTaHWYECKOU
npupoabl. CBolicTBa OuoOCHCTeM M HUX pa3HOoOOpa3ue. YpPOBHU OpraHu3alud OHOCUCTEM:
MOJIEKYJIIPHO-T€HETUYECKHU, KJICTOYHBIH, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI,
AKOCHUCTEeMHBIHN (OHO - TeOIEeHOTHYEeCKUH ), OrnochepHbIit
Paznen 2 XumMmn4yecKknid COCTaB M CTPOEHHE KJIETKHU 6
Tema 2.1. XHWMHMYECKUH COCTAB KIETKH. XUMHUYECKHUE DJIEMEHTHI: MAKPOIEMEHTBI, MUKPOAJIEMEHTBI. 1 OK-1
Xumuveckuii cocraB | Bona u munepanbHbie BeecTBa. OyHKIIMHM BOJbI U MUHEPAIbHBIX BEIIECTB B KIIETKE. OK-2
KjaeTku. Boga u [Tognepxanue ocMoTHYECKOTro OajaHca OK-4
MHHepaJbHbIe IIpakTnyeckoe 3ausTue Ne 1 «buojorudeckas poib MHUHEPAIbHBIX BEIIECTB B 0OeCIIEUeHUU 1
BellecTBa KU3HEESITEIIbHOCTH OPraHM3MOB, MPOSIBICHUHN JKicOaTaHCca MUHEPAIBHBIX 3JIEMEHTOBY
benku. CoctaB u crpoeHue OeIKOB. AMHUHOKHUCIOTHI — MOHOMephl OenkoB. He3ameHumble u 2
3aMEHHUMbIE AMUHOKHCIIOThI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYpPBI OEIKOBON MOJIEKYJIbI
(mepBUYHAas, BTOPUYHAS, TPETUYHAS U YETBEPTUUHASI CTPYKTYypa). XUMUYECKHUE CBONCTBA OEIKOB.
buonoruueckue ¢ynkiun OenkoB. depmeHTHl — OuoNOrHueckue Katanuzatopbl. CTpoeHue
(dbepMeHTa: aKTUBHBIN 1IeHTp, cyOocTpaTHas creunduunocts. KopepmenTtsl. Butamunsl. Otanans
Tema 2.2. (epMEHTOB OT HEOPraHMYECKUX KaTaaM3aTOPOB. YTJIEBOIBI: MOHOCAXapuabl (IIH0K03a, pubo3a u
buoornyecku ne30Kkcupr003a), aucaxapujbl (caxapo3a, JlaKTO3a) M IOJHcaxapujbl (Kpaxmall, TJIHKOTEH,
BAKHBIC XUMMMYECKME | 1erono3a). bronornueckue (GpyHKIMH yriaeBofoB. JIumuasl: Tpurmunepuabl, (Gochonumumsl,
coeJUHEeHHUS

crepounibl. ['mapodmibHo-THIpodOOHBIE CcBOMcTBa. buonornyeckue GyHKIMU — JTUMHIIOB.
CpaBHeHHE YTIeBOJIOB, OCIKOB U JUMUAOB KaK MCTOYHUKOB 3Hepruu. HyKkiaenHOBBIE KHCIOTHI:
JIHK u PHK.

Hyxneotuasl — MoHoMmepbl HyKiIeHMHOBBIX KucioT. Ctpoenue u ¢ynkuuu [IHK. Crtpoenune u
¢ynkunn PHK. AT®: crpoenue u GyHKIUU
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Tema 2.3.
CtpykTypHO-
pyHkunonanbHan
OpraHu3anms KJIeToK

[utonorus — Hayka o kierke. Kierounas Teopusi — npuMep B3aMMOJACHCTBHS UICH U (HAaKTOB B
Hay4yHOM MO3HaHUM. MeTopl u3yuenus kietku. Kietka kak nenoctHas »uBas cucrema. OO0miue
MPU3HAKH KJIETOK: 3aMKHYyTasi Hapy»Hast MeMOpaHna, mosekynsl JJHK kak renernueckuii anmapar,
cuctemMa cuHTe3a Oenka. THIBI KIETOK: dyKapHoTH4eckas M mpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHUS MPOKapHOTHIeCcKol KiteTku. KieTounas crenka 6akrepuii. CTpoeHUE 3yKaprUOTUIECKOM
kJeTkd. OCHOBHBIE OTJIMYMSI PACTUTENBHOM, >KUBOTHOM M TpuOHOIN KieTku. IloBepxHOCTHBIE
CTPYKTYPBI KJIETOK— KJIETOUHAsl CTeHKA, MIMKOKAIMKC, UX ¢yHkuuu. [Tna3marudeckas memOpaHa,
ee coiictBa U ¢yHkiuu. Lluromnasma u ee opranouipl. OAHOMEMOpPaHHBIE OPTraHOU Bl KIETKU:
OIIC, anmapar I'onbaxu, nuzocoMbl. [lonyaBTOHOMHBIE OpraHOWbBl KIETKHA: MUTOXOHJIPHH,
wiactuapl.  [IporcxokaeHne MUTOXOHIpHM U Iuiactud. Buasl mnactua. HememOpanHble
OpraHoMW/Ibl KJETKU: pUOOCOMBI, KIETOYHBIM IIEHTP, LEHTPUOIH, PECHUYKH, IKIYTHUKH.
OYHKIMUOPTAaHOMJOB KJIETKU. BrimroueHus. Snpo — peryiaaropHbld LeHTp KieTku. CtpoeHue
sapa: siiepHas 000104Ka, KaproIUIa3Ma,XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI. TpaHCTIOPT BEIIECTB
B KJIETKE

Pazgea 3. ZKKu3HenearebHOCTh KJIETKH

Tema 3.1.
O0OMeH BelecTB H
npeBpalieHue
JHEPTUH B KJIETKe

OOmeH BemiecTB, WM MeTaboNMM3M. ACCHUMIIIALNUS (IDIACTHYECKUNA OOMEH) M JTUCCUMUIISIIHS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI €JMHOrO TMpolecca Mmerabonmu3ma. Poip 3akoHOB
COXpaHeHHMs BeIleCTBA W OHHEPrMd B [OHMMaHUM Merabomm3ma. Tumbl  oOMeHa
BEILIECTB:aBTOTPOQHBIA U reTepoTpodHbIid. Poib ¢epMeHTOB B 0OMEHE BEIECTB M NMPEBPAICHUN
sHeprun B Kietke. PorocuHTe3. CBeroBas W TemHOBas (aszbl ¢GorocuHTe3a. Peakium
¢orocunTe3a. DppeKTUBHOCTH (OTOCHHTE3a. 3HaueHHe (OTOCHHTE3a JUIs JKU3HHM Ha 3eMile.
Bnusiane ycnmoBuit cpenbl Ha (DOTOCHHTE3 W CIIOCOOBI TMOBBINICHHS €0 MPOAYKTHBHOCTH Yy
KYJIBTYPHBIX PAacTeHUH. XeMOCHHTe3. XEeMOCHUHTE3UpYIole OakTepuu. 3HaueHHEe XEMOCHHTE3a
IUTSL KU3HU Ha 3emiie. DHEepreTHUecKuii oOMeH B KJIeTKe. PaciiernsieHne BemecTB, BBIICICHUE H
aKKyMYJIMPOBaHUE SHEPTHH B KJIETKE. DTallbl SHEpreTuueckoro oomena. I'nmukonus. bpoxenue u
ero Buabl. KucimopogHoe — OKHCIEHHWE, WM  KIETOYHOe JjbixaHue. OKHCIHTEIbHOE
¢bochopunuposanue. DPPEeKTUBHOCTb IHEPTETUUECKOT0 OOMEHa

Tema 3.2.
Buocunrtes 0eika

Peakuun matpuuHoro cunresa. ['enernueckas nndopmanus u JHK. Peanuzauust renernueckoit
uHpopManuu B kieTke. ['eHeTH4YecKnit Ko U ero cBOMCTBa. TPpaHCKPHUILIUSA — MATPUUHBIA CUHTE3
PHK. Tpancmsmus — OuocunTes Oenka. Dtanbl TpaHcsiuu. KonupoBanue aMuHOKUCITOT. Pomb
pubocom B OmocuHTe3€e Oenka

IIpakTuyeckoe 3ansaTue Ne 2 «PemeHne 3agad Ha OMNPEIEICHUE TOCIEI0BATEILHOCTH
HYKJICOTHJIOB)

OK-1
OK-2
OK-4
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Tema 3.3. Hexnerounsle ¢opmbl xu3Hu — BUpychl. Mcropust otkpbeiTus BupycoB ([. M. MBanOoBckuit). 2
Bupycsoi Oco0OeHHOCTH CTpPOEHHUs W KU3HEHHOTo IMKiIa BUpycoB. bakrepmodaru. bone3snu pacrenui,
KUBOTHBIX W YEJIOBEKA, BBI3bIBAEMBbIC BUpycamu. Bupyc mmmyHnonedumnura denosexka (BUY) —
Bo3Oyautens CIINa. ITpodrnakTiuka pacnpocTpaHeHus BUPYCHBIX 3a001€BaHU
Pa3nen 4 PazMHoKeHHe M MHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB 8
Tema 4.1. Knerounslif 1uKII, WK )KU3HEHHBIA UK KIeTku. MaTepdasza u muto3. [Ipoueccsl, npoTekaromue 2 OK-1
Ku3HeHHBIH UK B uHTepdaze. Pemnukanus — peakuuss marpuunoro cunresa JHK. Crpoenue xpomocom. OK-2
KJIeTKH XpOMOCOMHBII Ha0Op — KapHOTHI. JIMIUIOMIHBIA M TalJIOWAHBIA XPOMOCOMHBIE HAaOOPBHI. OK-4
Xpomatuasl. LluTomornyeckue OCHOBBI Pa3MHOKEHHMS U HHIUBUAYAIBHOTO  Pa3BUTHS
opranusmoB. [lenenue knetku — muro3. Ctaguu Muto3a. Ilporeccsl, npoucxoasime Ha pa3HbIX
cTaauax MuTo3a. buonornueckuit cmpica mutosa. [lporpammupyemast rulenb KISTKH - allonTo3
Tema 4.2. DopMBI pa3MHOKEHHS OPTaHU3MOB: OECIIOJIOE | MOJIOBOE. BUBI 6€CTOIoro pa3sMHOKEHHS: JICTICHHE 2
@opMbI pa3sMHOKeHUsI | HA/IBOE U ITOYKOBAHHWE OJHO U MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHUE, BET€TaTUBHOE Pa3MHOKEHUE.
OpPraHu3MoB HckyccTBeHHOE KIIOHMPOBAaHME OPraHU3MOB, €ro 3HaueHue Juisl cenekuuu. [lonoBoe pasmHokeHueE,
ero otauuus ot 6ecriosoro. Meiio3. Craguu meiiosa. [Iporieccsl, mpoucxosiiue Ha CTaAusiX Meio3a.
[ToBenenne xpomocoM B Meno3ze. KpoccuHroBep. buonorumueckwii CMbICI W 3HAYEHHE MEHO3a.
["amerorenes — mporiecc 00pa3o0BaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0OBBIE JKene3bl: CeMEHHUKU
u smaHuKd. OOpa3oBaHWE M PA3BUTHE TIOJNIOBBIX KIIETOK — TrameT (CIIepMaTO30H/I, SUICKICTKA) —
cnepmatoreHe3 u  ooreHe3. (OCOOCHHOCTH  CTPOEHHS  SIMIIEKIETOK W CHEpMaTO30HJIOB.
OmnonorBopenue. [lapreHorenes
Tema 4.3. NunuBuayanbHoe pa3Butue (OHTOTE€HE3). DMOpHOHAIbHOE pa3BUTHE (dMOpHOTeHe3). OTallbl 2
NupuBuayanbHoe SMOpPUOHAILHOTO Pa3BUTHSI Y MMO3BOHOYHBIX UBOTHBIX: JPOOJIEHUE, TacTPyJIsLKs, OpraHOTEHES.
pa3Butne oprann3moB | [loctomMOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPUOHAIBHOIO pPa3BUTHSA: MpPsIMOE, HENpsMoe
(munHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOpPbI, CIIOCOOHBIE BBI3BIBATH
BpOKJEHHBIE ypoacTBa. PocT u pazButue pacteHuil. OHTOre€He3 IBETKOBOI'O PAaCcTEHUS: IBOMHOE
OILJIOJIOTBOPEHHE, CTPOEHUE CEMEHH, CTaJIUU PA3BUTHS
IIpakTnueckoe 3anaTHe Ne 3 «lHpekunoHHbIE 3a00J€BaHMS W SHUAEMHH B HCTOPUH 2
yesoBevecTBa. BakiuHanys kak npopuiIakTHKa HTHPEKINOHHBIX 3a00I€BaHUI»
Pa3nes S HaciiercTBEeHHOCTh M HK3MEHYHBOCTh OPraHM3MOB 14
Tema 5.1. [Ipeamer u 3agaun reHeTUKHU. POk IUTONIOTHH ¥ SMOPHOJIOTHH B CTAHOBJICHUH T€HETHUKH. 2 OK-1
3aKoHOMepHOCTH Bxkimag poccuiickux M 3apyOeKHBIX YYEHbIX B pa3BUTHE TI'E€HETUKU. METOAbl TEeHETHKH OK-2
HacJIel0BaHUA (rubpugonornyeckuii, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUUECKHI ). OcHOBHBIE OK-4

TEHETUYECKHUE MOHATUA. ['€HeTMYecKass CHUMBOJIMKA, MCIOJIb3yEMas B CXE€MaX CKpEIIWBAHUU.
3aKOHOMEPHOCTH HACIEOBaHUsI TMPU3HAKOB, ycTaHOBIeHHbIe . Mennmenem. MoHoruGpumaHoe
CKpelrBaHue. 3aKoH eAMHO00pa3us THOPHUIOB IEPBOTO MOKOJIEHUSI.

15




[IpaBmiio noMuHUpPOBaHUs. 3aKOH pacllelUIeHHs] MPpU3HaKoB. ' unore3a uncrorsl ramer. IlomHoe u
HETOJHOE JAOMUHHMpOBaHUE. J{MrHOpHUIHOE CKpelMBaHKe. 3aKOH HE3aBUCHMOIO HACIICIOBAHUS
Mpu3HAKoB. [lUTOreHeTHYECKUE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAaHUSA. AHAIH3UPYIOIICE
cKperuBanue. VCrosap30BaHNnEe aHAIM3HPYIOMIEr0 CKPEIIMBAHUS IS OMNpEAEICHHS TE€HOTHIIA
ocobu

HpaKTI/I‘IeCK()e 3ansaTue Ne 4 «PemecHue 3aaa4 Ha OoIpeACICHUC BCPOATHOCTU BO3HHUKHOBCHUA
HaACJICACTBCHHBLIX IIPU3HAKOB IIPpH MOHOFI/I6pI/II[HOM, ,Z[I/IFI/I6pI/I,I[HOM, l'IOJ'II/Il"I/I6pI/II[HOM n
AHAIM3UPYIOIICM CKpCIIMBAHWH, COCTABJIICHUC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHU A

Tema 5.2.
CuenjieHHoOe
HACJIeOBaHHUeE
NMPHU3HAKOB

CueruieHHoe HaciezoBaHue npusHakoB. Pabora T. Moprana mo cuemieHHOMY HAacieIOBAHUIO
reHoB. HapymieHue cuemieHus IeHOB B pe3ysibTaTeé KpPOCCHHIOBEpa. XPOMOCOMHAsl TEOpPHUs
HaclleICTBEHHOCTH. ['eHeTnyeckne KapThl. I'eHeTHnka mosia. XpOMOCOMHOE ONpEAETeHHE 0.
AyTOoCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble U TIeTepOoraMeTHbIE OpraHU3MBI.
HacnenoBanue npu3HAKOB, CLEIUIEHHBIX C IOJIOM

IIpakTnueckoe 3anstue Ne 5 «PemieHue 3ajau Ha ONpeNEICHUE BEPOSTHOCTH BO3HUKHOBEHHUS
HACJIe/ICTBEHHBIX IPU3HAKOB IPH CLEIUIEHHOM Hacle0BaHUM, COCTaBIECHUE T'€HOTUIHYECKUX
CXEM CKpEIIUBAHUSI»

Tema 5.3.
3aKkoHOMepHOCTH
U3MEHYHUBOCTH

W3meHunBOCTb. Buabl M3MEHUMBOCTH: HEHACIECACTBEHHAs M HacjleACTBeHHas. Posb cpenbl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOIN(DUKAITMOHHOW N3MEHUNBOCTH.
BapuanuonHsslil psng v BapuanuvoHHas kpuBas. Hopma peakunn npusHaka. KosnmdecTBeHHBIE U
KayeCTBEHHBIC MPU3HAKA M MX HOpMma peaknuu. CBoicTBa MOIU(PHUKAIIMOHHON W3MEHYHUBOCTH.
HacnenctBenHast, Wiy reHOTUNNYECKas N3MEeHYMBOCTh. KoMOnMHaTHBHAs N3MEHUMBOCTh. Meiio3 u
MOJIOBOM TMpollecCc — OCHOBa KOMOMHATHBHOW H3MEHUYMBOCTH. MyTalMOHHasT H3MEHYHMBOCTb.
Knaccudukanus mMyTranuid: reHHble, XpOMOCOMHbIE, T€HOMHbIE. YacToTa W MPUYUHBI MYyTalUi.
Myrtarenssle (akTopbl. 3aKOH FOMOJIOTHUECKUX DPSIIOB B HacieICcTBeHHON m3MmeHunBoctu H. U.
Basunosa

Tema 5.4.
I'eneTnka 4yesioBeKa

I'enetnka dyenoBeka. Kapumotun dyenmoBeka. OCHOBHBIE METOABI TEHETHKH  YeNIOBEKa:
TeHEANIOTUYEeCKUH,  ONM3HELOBBIH, LUTOICHETUYECKUH, OMOXMMUYECKHUH, MOJIEKYISPHO-
reHerndeckuii. CoBpeMEHHOE OmpeesieHHe TeHOTUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTUNIUpPOBaHUe, B ToM uuciae ¢ nomometo [II[P-ananuza. HacneactBenHsle 3a0oieBaHMs
9eloBeKa: TeHHble 00Je3HH, OOJEe3HH ¢  HACICICTBEHHOH IpenpacroiioKEHHOCTHIO,
XpoMocoMHbIe Oone3nn. Comarhdyeckue W TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIETKH.
[TpuHIUTIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHHSI TeHETHIECKIX
Oone3Hell. MeMKo-TeHeTHYECKOe KOHCYIbTUPOBaHNE. 3HAaUeHUE MEIUIIMHCKON FeHETUKU B
MPEOTBPAIICHUN U JICYCHUU TeHETHIECKUX 3a00JIeBaHII YellOBeKa
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IIpakTuyeckoe 3ansaTue Ne 6 «Penienue 3agau Ha ONpeseiCHUE BEPOSTHOCTH BO3HHUKHOBEHUS
HACJIC/ICTBEHHBIX [PHU3HAKOB IIPU PA3IUYHBIX TUIAX B3aUMOJICHCTBUSA TEHOB, COCTaBJICHUE
TF€HOTUIIMYECKUX CXEeM cKpermyBaHusi. COCTaBIEHUE U aHAJIU3 POIOCIOBHBIX YEJIOBEKA»

Pa3zneJ 6. DBOJIOIHOHH

ag omoJiorus

Tema 6.1.
IBOMIOIIMOHHAA
TEOpHsi M ee MeCTO B
OHoJI0ruu

[Ipeanochliku BO3HUKHOBEHMS HBOJIFOIMOHHON TEOpUHU. DBOJIIOIMOHHAS TEOpUS U €€ MECTO B
Ouosiornu. BrnusHHE SBONIOLMOHHOW TEOPUM HA pa3BUTHE OWOJIIOTMM W JPYTUX HayK.
CsugerenbcTBa 3BoonMH. [lameoHTONIOrMUECKHE: MOCIENOBATENIBHOCTD IOSBJICHUS BHJIOB B
MAJIEOHTOJIOTUYECKOM JieTonmucu, mnepexonansie (opMmel. buoreorpaduyeckue: CXOJICTBO U
paznuuue ¢ayH u GIOp MATEPUKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA U Pa3IUUMs
SMOPHOHOB pa3HBIX BHJOB MO3BOHOUYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: T'OMOJIOTHYHBIE,
aHAJIOTUYHbIC, PYAMMEHTapHbIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METaO0IMUECKUX ITYTEeH Y BCEX KUBBIX OPraHU3MOB.
OpomononHas teopust Y. [lapBuHa. [Ipeanochliku BO3HMKHOBEHHUS JapBUHM3MA. J[BHOKylue
CHJIBI 3BOJIIOLIMHU BUJOB 110 J[apBUHY (M30BITOYHOE PAa3MHOKEHUE MPU OIPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas I3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBINH 0TOOP)

Tema 6.2.
Mukpo3Boaonus
Maxkpo3Boaouust

Cunrernueckast teopus sBoimouuu (CTD) u €€ OCHOBHBIE NOJIOKEHUSA. MUKPOIBOJIIOLMSL.
[Momynsimus Kak equHUIA BUAA W 3BoNoUUU. [IBrkymiue cuibl ((haKTOphI)IBOIIOIUU BUIOB B
npupoje. MyTalMoHHBIH Mpolecc U KOMOMHATHBHAS W3MEHYHUBOCTD. [1OMyIsIIOHHBIE BOJIHBI U
nperip renoB. M3omsuus u wmurpamus. EctecTBeHHblii 0TOOp — HampaBisounmii - (axktop
sBomtorur. PopMBI ecTecTBEHHOTo 0TOOpa. [IpHCcrocoOIeHHOCTh OPraHM3MOB KakK pPe3yibTaT
sBomoruu. [Ipumepsl npucnocobnenuit y opranu3smMoB. ApomMopho3sl U uanoagantanun. Bug u
BunoobOpazoBanue. Kputepun Buma. OcHOBHBIE (GOpMBI BHUI000pa3oBaHMs: TeorpaduyecKkoe,
sKosioruueckoe. MakposBomtorus.  DopMbl  3BOMIOLMU:  (puieTHYecKas, JUBEpreHTHas,
KOHBEpIreHTHasl, apajuienbHas. HeobpaTtuMocTs 3BOTIOIHAN

IpakTuueckoe 3ausiTne Ne 7 «OnucaHne NpUCIIOCOOICHHOCTH OpraHM3Ma U €€ OTHOCHTEIILHOTO
XapakTepay

OK-1
OK-2
OK-4

Pa3nes 7 Bo3HMKHOBeHHME M PAa3BUTHE KU3HH Ha 3emuie

Tema 7.1.
3apoxneHue u
Pa3BUTHUE )KU3HU

JloHay4Hble TIPEACTABICHUS O 3apOKIACHUU KU3HU. HayuyHble rumnore3bl BOSHUKHOBEHHUS KU3HU
Ha 3emie: abuoreHe3 M TMaHCHEpMUA. XUMHUYECKass OBONIONUS. AOWOTEHHBIM CHUHTE3
OPraHMYECKHUX BEIIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE OATBEPKIACHUE XUMUUECKON
sBomonMK. HawanbHple dTambl  Omonormyeckoir  sBomtonmu. [wumoresa PHK-  wmwmpa.
dopMupoBaHre MEMOPaHHBIX CTPYKTYP U BOBHUKHOBEHHUE MPOTOKIETKH. [IepBhie KIETKH 1 UX
sBoMoLMs. DOPMUPOBAHNE OCHOBHBIX IPYII KUBBIX OPraHU3MOB. Pa3BuTue x13HU Ha 3emiie

OK-1
OK-2
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1o spam u nepuoaaM. Karapxei. Apxeiickas U nmporeposoiickas 3pbl. [laneo3olickas spa u eé
MEePUOMBI: KEMOPHMCKUN, OpPJOBUKCKHMA, CHIIYPHUMCKWN, JIEBOHCKHH, KaMEHHOYTOJbHBIMH,
nepMCcKHil. Me30301cKast 3pa U €€ epuoIbl: TPUACOBBIN, IOPCKUH, MenoBo. KaiiHo30lcKkas apa u
€€ epuo/Ibl: AJCOreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIN.

Tema 7.2.
Cucrema
OPraHuvYecKoro Mupa.
IIpoucxoxnenue
YyeJioBeKa-
aHTpoIoreHes

Cucrema OpraHM4ecKoOro Mupa Kak oTpakeHue 3BOoUnNd. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpraHu3MoB. XapakTEepUCTHKa KiIMMaTra M TeoJIOTHYECKUX MporeccoB. (OCHOBHBIE ATalbl
SBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOTO Mupa. ApomMopho3bl y pacTeHH M >KUBOTHBIX.
[losiBneHue, pacuBeT ¥ BBIMUPAHUE TPYI )KUBBIX OPraHU3MOB.

OBOJIIOLIMS YEJIOBEKA. AHTPOMNOJIOTHS Kak Hayka. Pa3BuTre NMpeacTaBIeHH O MPOUCXO0XKICHUU
yesnoBeka. Meroapl u3yuyeHusi aHTpororeHe3a. CXOJCTBA M pa3jIMuMs YEJIOBEKAa M KUBOTHBIX.
Cucrematuueckoe TOJOXKEHHE denoBeka. JIBwkymume cuibl ((HakTopbl) aHTPONOTEHEe3a.
HacnencrBeHHass M3MEHUMBOCTH M €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIH 00pa3 >KHU3HH,
W3rOTOBJIEHUE OPYAMM TPpyZAa, MBIIIJICHUE, PEUb

Tema 7.3.
OcHOBHbBIE CTaTHH
JIBOJIIOIINH YeJI0BEKA

OcCHOBHBIE CTaIUU W BETBH SBOJIOLMU YEJIOBEKA: aBCTpajonmuTeku, YenoBek ymensbiid, YenoBek
npsMoxo i, YenoBek HeaHAepTaabCKkuil, UenoBek pa3yMHbIN COBpeMeHHOro tuma. Haxonku
HCKOIIAEMBIX OCTaHKOB, BPEMsI CYIIECTBOBAHHS, OOJIACTh PACHPOCTPAHEHHUsS, 00BEM TOJIOBHOTO
Mo3ra, o0pa3 xu3Hu, opyaus. Yenoeueckue pacbl. OCHOBHBIE OOJBIINE PAChl: €BPONEOUIHAS
(eBpasuiickas), HErpoaBCcTpajiouiHasg  (PKBAaTOpHAJIbHAS), MOHTOJIOU/IHAasE  (a3uMaTCcKo-
amepukaHckas). UepTbl MpUCIOCOOIIEHHOCTH MPEICTaBUTENEH UYEIOBEYECKUX pac K YCIOBHUSAM
cymectsoBanus. ENMHCTBO yenoBedeckux pac. Kpuruka pacusma

IIpakTnuyeckoe 3anaTHe Ne 8 «IIpHucrnocoOIeHHOCTh YeTOBEKAa K Pa3HbIM YCJOBUSM CpEJBbI.
Bnusiaue reorpaduueckoii cpeibl Ha MOP(QOIOTHIO U (PU3UOTIOTHIO YEIIOBEKa)

OK-7

Pa3nes 8. Opranusmsl u

OKpY:Kalomas cpeia

Tema 8.1. OKojorus Kak HayKa. 3aJaud U pas3leibl 3KOJOTrMu. MeTolbl DKOJIOTMYECKUX HCCIIEJOBAHMM. OK-1
IKOJIOTHSI KAK HayKa. | DKOJOTMYeCKOe MHUPOBO33pEHUE COBpPEMEHHOro denoBeka. Cpenbl OOMTaHMS OPraHU3MOB: OK-2
Cpeabl KU3HH. BOJHAs, HA3€MHO-BO3]yIlIHAsl, MOYBEHHAsl, BHYTPU OpPraHU3MEHHAas. JKOJOrH4eckue (haKkTOpHI. OK-4
IKOJIOTHYECKHUE Knaccudukanus skomornuecknx (HakTopoB: aOMOTHUECKHE, OMOTHYECKHE M aHTPOIOTEHHEIE. OK-7
(pakTopsl JlelicTBUE HKOJOTHMYECKUX (AaKTOPOB Ha OpraHu3Mbl. AOHOTHUYECKHE (AKTOpBI:  CBET,
TeMreparypa, BiIaxHOCTh. @oronepuonusm. [IpucnocoOneHuss OpraHu3sMoB K JEHCTBUIO
abnotnyeckux (akropoB. buonornueckue putmbl. buotnueckue gaxTopsl. Buabl 6MoTHUECKHX
B3aMMOJICHCTBUI: KOHKYpEeHLMs, XWIIHHYecTBO. [lapasuTusm, MyTyanusM, KOMMEHCAJIU3M
(KBapTUPAHCTBO, HaXJIEOHMYECTBO), aMEHCAIM3M, HEHUTpanu3M. 3HaueHHEe OHOTHYECKUX
B3aMMOJICHCTBHII JIJIs CYIIECTBOBAHHUSI OPTraHU3MOB B PUPOJHBIX COOOIIECTBAX.
Tema 8.2. DKOJIOTHUECKUE XapPaKTEPUCTUKU NONy . OCHOBHBIE MTOKA3aTENH MONYJISLUNA: YUCICHHOCTD,
JKOJIOTHYECKHUE IUIOTHOCTb, POXJa€MOCTh, CMEpPTHOCTb, MPHUPOCT, MUrpanus. JlMHaMHKa YHCIEHHOCTH
XapaKTePUCTHKHU MONYJISILUU U €€ Perysiius
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MONnyJIA U IpakTuuyeckoe 3ansiTue Ne 9 «[Toacy€T MIOTHOCTH MOMYJISALUI pa3HBIX BUJIOB pACTEHUI» 1
Paszgen 9. Coo0iecTBa M IK0J0rHYECKHE CHCTEMbI 12
Tema 9.1. Coo01iecTBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOILIEHO3a: BUJO0Basi, MPOCTPAaHCTBEHHAs, 2 OK-1
CoobuecTBa Tpodpuueckas (muiueBasi). Bunbl-nomMuHantel. CBs3u B OMOIIEHO3€. DKOJIOTMYECKUE CUCTEMBI OK-2
OpPraHu3MoOB, (3xocuctemsr). [lonsitue 00 sKocucTteMe U OuoreorneHo3e. DYHKIMOHATBHBIE KOMITOHEHTBI OK-4
IKOCUCTEMBI 9KOCHUCTEMBI: MPOJYLIEHThl, KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelecTB U NOTOK 3HEPrUM B [K-2.5
skocucteme. Tpodudeckue (MUIIEBbIe) YpOBHH dKOcucTeMbl. [Tumiessie nenu u cetd. OCHOBHBIC
MOKa3aTeau 3KOCUCTEMBl: Ouomacca, MNPOAYKLHA. OKOJIOIMYECKHE MNUPAMUIbL: HPOAYKIHH,
YHCICHHOCTH, OuoMacchl. CBONCTBA 3KOCHCTEM: YCTOMYMBOCTH, CAMOPETYJISIHS, pa3BHUTHUE.
Cykueccust
Tema 9.2. [Ipuponubie »KOCHCTEMBI. OJKOCHCTEMBI peK H  03€p. OKOCHCTeMa XBOWHOTO  HIIU
IIpupoaubie HIMPOKOJIMCTBEHHOI'O Jieca. AHTPOIIOT€HHbIE SKOCHCTEMbI. ATPO3KOCUCTEMBI. Y POOIKOCUCTEMBI.
IKOCUCTEMbI buonornueckoe M XO3MHCTBEHHOE  3HAYEHHE  arpo’KOCHCTEM U YpPOOIKOCHCTEM. 2
buopasznoobpaszue kak (akrop yctoiuMBocTH sKocucteM. CoxpaHeHHe OHOIOTHYECKOro
pa3zHooOpa3us Ha 3emire
Tema 9.3. Yuenue B. U. Bepuaackoro o 6uocdepe. I'panuipl, coctaB U cTpykTypa Ouocdepsl. JXKusoe
Buocdepa — BemectBO u  ero  (Qynkmun. OcoOeHHOCTH Omocdepsl Kak TII00ATbHOH DIKOCHUCTEMBI.
rjodajabHas JluHamMuueckoe paBHOBecMe M oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTbl Bewiects Hu 2
kocucremMa 3emiim | OMOTE€OXMMHUYECKHE ITUKIBI JIeMEHTOB (yriepona, a3ora). 30HAIBHOCTh Ouocdeprl. OCHOBHBIC
OMOMBI CYIIN
Tema 9.4 IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE CO/IeP:KAHME
Bansinne YenoseuectBo B Ouocepe 3emun. AHTponoreHHole H3MeHeHUs B Ouocdepe. [nobanbHble
AHTPOMOTeHHBIX sKosornueckue mpobsemsl. CocyllecTBOBaHME TNpUpobl U dYenoBedecTBa. (CoxpaHeHHe 2
(¢akTOpOB Ha O6uopazHoO00pasnsi Kak OCHOBA YCTOHYMBOCTH Onocdepbl. OCHOBA PallMOHAIBHOTO YIPABJICHUS
ounocdepy MIPUPOJHBIMH pECypcamMH M UX UCNob30BaHue. JlocTukeHHs1 OMOJIOTHH U OXpaHa IPUPOIb
IIpojeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE 5
IpakTunyeckoe 3ansitue Ne 10 «OTX0/1bI TPOU3BOICTBAY
Tema 9.5. IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE
Bausinue conmuanbHo- | 3J0pOBbE M €ro cocTaBiisitomue. MakTopbl, MOJOXKUTEIBHO W OTPUUATEIBHO BIUSIONIAE HA
IKOJIOTHYECKHX opranuzM uyenoBeka. IIpoOremMa TEXHOTEHHBIX BO3JCHCTBHI Ha 3J0pOBbE UYEJIOBEKA
(¢paxTopoB Ha (37IEeKTpOMarHuTHbBIE MOJIs, OBITOBAasE XUMHUSI, U30BITOYHBIE LITYMBI, paguaus ¥ T.1.). Ajantanus 2
310pOBbE YeJIOBeKa | OpraHu3Ma yelioBeka K (pakropam okpykaromei cpeabl. [IpuHImnsI
dbopMupoBaHus 370poBbecOeperatoniero mnopeaeHus. dusnueckass aKTUBHOCTb M 3I0POBbBE.
broxumuueckue acnekThl palliOHAIBHOIO MUTAHUS
Paznen 10. Cesiekuysi OpraHn3MoB, OCHOBBI OHOTEXHOJIOTHH 8
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Tema 10.1.
Ceslekuusi Kak HayKa
U mpouecc

Cenexkuusi Kak Hayka W Ipolecc. 3apoXACHHME CEJEeKIMM U aomecTukanus. Yuenne H. W.
BaBuioBa o0 meHTpax MHOroo0paszus M HPOMCXOXKAEHUS KyJIbTYpHbIX pacTeHuil. LleHTpsl
IIPOUCXOXACHNUS JOMAalIHUX JKUBOTHBIX. Copr, mnopoga, mramMM. COBpPEMEHHBIE METO/bI
ceseKuu. MaccoBblil M MHIUMBUAYAIbHBIA OTOOPHI B CEJIEKLIUN pAacTeHUI U KUBOTHBIX. OlleHKa
JKcTephepa. bIM3KOpPOACTBEHHOE CKpermmBanue — WHOpuAWHT. Yuctas nuHus. CKpeliuBaHHUe
YUCTBIX JUHUHA. ['eTepo3uc, wiu rubpunnas cuia. HepoacTBeHHOe CKpeluBaHUe — ayTOpUIUHT.
Otnanénnas rubpuamsanuss u  e€ ycnexu. VICKYCCTBEHHBIM MyTareHe3 W TOJy4YeHHE
NOJIMIIONJO0B. JIOCTHMKEHMSI CEIEKIIMU PaCTEHUH, )KUBOTHBIX M MUKPOOPIaHU3MOB

Tema 10.2.
OcHoOBBI
OMOTEeXHOJOTNHU

buorexHomoruss Kak oOTpaciib MPOU3BOACTBA. ['€HHAas HMHXKEHepus. ITambl CO3JAHUS
pekomOuHnantHoi JIHK w TtpaHcrennbix opranm3moB. Kiterounas wumkenepus. Kierounsie
KYyJIbTypbl. MUKpPOKJIOHAJIBHOE pPa3MHOXeHUE pacTeHuil. KiIoHMpOoBaHME BBICOKOIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKWE M dSTudeckue mpodiembl. MO —
TeHETHYECKH MOAM(PHUIINPOBAHHBIE OPTaHU3MBI

Tema 10.3.
BbuorexHojgornu B
sKM3HU U nipodeccun

IIpodeccuoHaTbLHO-OPHEHTHPOBAHHOE CO/IEPKAHNE

OCHOBHBIC HAIIPaBJICHHUS COBPEMEHHOH OMOTEXHOJOTMM B MIPO(ECCHOHATBHOU AESITeIbHOCTH
yenaoBeka. Meroasl 0noTexHoorud. OObEKTHl OMOTEXHOJIOTUN. JTHKA OMOTEXHOJIOTHYECKUX U
TCHETHYCCKUX IKCIEPUMEHTOB. [IpaBuiia morcka U aHajau3a OMOIKOJIOIHUSCKON HHPOpMAIUU U3
pa3IMYHbIX HCTOYHUKOB (Hay4yHass M YydeOHO-HAaydHas JUTepaTypa, CpeICcTBa MacCOBOM
uHbopmalmu, ceth IHTEpHET u qpyrue)

IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/IeP:KAHME

IIpakTnuyeckoe 3ansiTue Ne 11 «Kelicel Ha aHanu3 WHGOpPMALMK O HAYYHBIX JOCTHKEHMSIX B
00J1acTh Tr€eHEeTUYECKUX TEXHOJIOTHH, KJIETOYHON MHKEHEPUH, MUIIEBbIX OMOTEXHOIOIHH. 3amura
Kelica: pesicTaBlIeHUe Pe3yIbTaTOB pelIeH!s KeMcOB (BBICTYIJICHHE C MPE3eHTALNEH )»

OK-1

OK-2

OK-4
OK-07
[1K-2.5

Pazgen 11. Peurenue KeiicoB B 00,1aCTH OHMOTEXHOJIOTHIA

Tema 11.1
BuorexHoaorumn "
TeXHHYeCKHe
CHCTEMbI

IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE

Pa3BuTne OMOTEXHOJOTMII ¢ TNpPUMEHEHHWEM TEXHUYECKUX cucreM (OMOMHXKEHepHs,
O6uonHpopmaTrka, OMOHNKA) U UX IPUMEHEHHE B XKU3HH YeJIOBEKa, MOMCK U aHAJIN3 MH(OpMaIu
U3 pa3IMYHBIX HCTOYHUKOB (HayyHas M y4yeOHO-Hay4yHas JuTepaTypa, CpeICTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue)

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlEPKAHUE

IIpakTuyeckoe 3ansTue Ne 12 «Kelicel Ha aHanu3 UHGOPMAIMU O PA3BUTUU OMOTEXHOJIOTUH C
MPUMEHEHUEM TEXHUYECKHX cHCTeM (10 MHHHU-TpynmaM). 3aimura Keica: MpeacTaBiIeHHe
PE3YJIBTATOB PELICHUs] KEWCOB (BBICTYINIEHUE C IPE3EHTALIUEN )»

OK-1

OK-2

OK-4
OK-07
I1K-2.5

JAu¢ppepeHunpoBaHHbIii 3a4yeT

UTOIro

78
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3. YCJIOBUA PEAJTU3ALIIAH ITPOT'PAMMbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1. TpeOoBaHusi K MHHUMAJIbHOMY  MATEPHAJIbHO-TEXHHYECKOMY
o0ecneyeHn 1o

Peanuzamus mporpaMMbl JAUCHUIUIMHBI TpeOyeT Halu4us ydeOHOro kabuHeTra
«buosorus.

ObOopynoBanmne y4eOHOro KaOuHera:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

- pabouee MecTo mperoaaBaTes;

- IOCKa KJIacCHasl

- KOMIUIEKT y4eOHO-HArsiAHBIX MocoOuil nmo aucumiuinae «buonorus» (CTeHAbI,
CXE€Mbl, TaOJUIbl, OINOpPHbIE KOHCHEKThI, Yy4yeOHbIE MOCOOHUs, CIPABOYHBIE
MaTepHuaibl, MOJICTH, MYJISKM M1 MUKPOTIpErapaThl OMOJIOrMYEeCKIX 0OBEKTOB)

- MUKPOCKOTIHI;

- Ha0Oop MoCy1bl, 000PYAOBAHMS U PEAKTUBOB JJI JEMOHCTPALIMOHHOTO
AKCIEPUMEHTA U JA0OPaTOPHBIX PadoT.

TexHuveckue cpeacTBa 00y4eHus::

- KOMITBIOTEP C YCTPOMCTBOM MPOU3BEICHHUS 3BYKA;

- IPUHTED;

- MyJIbTUMEUA-TIPOCKTOP;

- 9KpaH

3.2. UndopmaunoHHoe odecneyeHne peajsn3alui NporpaMmsl

OcHoBHas auTeparypa
1. Spwirun B.H. buonorus. Yue6nuk u npaktukym st CIIO, 2-e uzn. —
Mocksa 2026 Pexxum noctymna: https://urait.ru/viewer/biologiya-511618

JlonosHuTEILHAS JIUTEpPATYypa

1. buonoruss B Tabnuiax W cxeMax [DJIEKTpOHHBIA pecypc]: mis
IIKOJIbHUKOB ¥ aOUTYypUEHTOB / - DIJIEKTpOH. TeKcToBble naHHble. — CIIO.:
Bukropus tmmoc, 2026. -128c.-978-5-91673-024-1. — Pexum nocrtymna:
http://www.iprbookshop.ru

2. Jlanumnkass T.B. Tectel. Yuebnoe mocobue mns CIIO. Mocksa:
usnareiabctBo HOpaiir, 2026 — Pexxum goctyma https: urait.ru/viewer/biologiya-
testy-519715

3. XKecreposa H./I., beneBuesa A.H., MeToanueckue peKOMEHIAINH 10
BBIMIOJTHCHUIO MPAKTUYECKUX 3aHATUM 1Mo jaucuuiuimiHe «buonorus», TTXKT-

dbumman PI'VIIC, 2026 .

HNuTepHer-pecypcesl
1. www.ttgt.org (Caiitr Tuxoperkoro TexHukyma JKeae3HOIOPOKHOTO
TpancmopTa)
2. www.fcior.edu.ru (DenepanpHblii  HEeHTp  HMHGOPMAIMOHHO-
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https://urait.ru/viewer/biologiya-511618#page/2
http://www.iprbookshop.ru/
http://www.ttgt.org/
http://www.fcior.edu.ru/

oOpazoBarenbHbIX pecypcoB — OIIMOP).

3. http://www.window.edu.ru (EauHoe OKHO JocTyma K 00pa30BaTeIbHBIM
pecypcaM MHTEpHETa IO OUOJIOTHUH )

4. https://www.sbio.info (Bcst 6uonorus. CoBpeMeHHasi OMOJIOTHS, CTAaThH,
HOBOCTH)

5. https://oblakoz.ru (Tpenaxep «O01aK0 3HAHUI)

6. https://resh.edu.ru (Poccuiickas 31eKTpOHHas IIKOJIa)
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

Koutposib u omeHka pe3ylbTaToB OCBOECHHUS 0O0IIe00pa3oBaTeIbHON
JUCHUTUTMHBI PACKPBIBAETCS Yepe3 NUCHUILTMHAPHBIC PE3Y/IbTaThl, HAIIPaBICHHbBIC
Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN MO pasjenam U
TeMaM cojiep>KaHus yueOHOro Marepuaia

Oo0mas / Pa3nes / Tema Tun oneHOYHBIX MePONPUATHH
npodeccuoHaIbHas
KOMIIETEHIUS

OK-01 Tewmsr 2.1 -2.3, 3.1- 3.3, 4.1- 4.3, | ObcyxaeHue mo BOIpocam JISKIIHH.
5.1-54,6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paboTrka rioccapus. 3amojHEHUE
9.1-9.3, 9.4I1-0/c13, 9.5I1-o/c, CPaBHUTEIBHBIX  TAaOMMIl. Y CTHBIH
10.1, 10.2, 10.3IT-o/c, 11.111-0o/c | ompoc. TectupoBanme. BrimonHeHUE

3aJJaHUi TTPOMEKYTOUHOM ATTECTAIIHH.
WNupuBuyanbHas CaMOCTOSTEIbHAS
pabota. [IpencraBinenue pe3ynbTaToB
MPAKTUYECKHUX 3aHATHH.

OK-02 Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | Ob6cyxaeHue Mo BOIpocam JICKIIHH.
4.3,5.1-5.4,6.1-6.3,7.17.3, 8.1, [IpencraBineHue pe3yabTaTOB
8.2,9.1-9.3, 9.4I1-0/c, 9.5I1-0/c, | mpakTHYECKUX 3aHITHN.
10.1, 10.2, 10.3I1-0/c, 11.111-0/c | TlpeacraBineHue YCTHBIX COOOIIECHUH C

npe3eHTaluel, TMOArOTOBIEHHBIX IO
MIEPEYHIO HUCTOYHHUKOB,
PEKOMEHIOBAHHBIX TIPETIO/IaBaTeIIeM

OK-04 Temsr 2.1 -2.3, 3.1- 3.3, 4.14.3, | OGcyxeHue 1o BONpocam JEeKIHU
5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | [IpeacraBnenue pe3yIbTaToB
9.1-9.3, 9.4I1-0/c, 9.5I1-0/c, 10.1, | MpaKTUYECKUX 3AHITHIA.

10.2, 10.3IT-0/c, 11.111-0/c

OK-07 Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxeHuE 1O BOIIPOCAM JICKIIHH.
43, 5.1-5.4, 6.1-6.3, 7.17.3, 8.1, | PazpaboTka rioccapus. 3aroJHEHUE
8.2, 9.1-9.3, 9.4I1-o/c, 9.511-0/c, | cpaBHUTENBbHBIX  TaOMUI.  YCTHBIN
10.1, 10.2, 10.311-0/c, 11.1IT-0/c | onmpoc. TectupoBanue. BrimomHeHue

3a/laHuil TPOMEKYTOUYHOW aTTECTAIlHH.
NunuBuyanbHas CaMOCTOSTEIIbHAs
paborta. [IpeicraBienue pe3ynbTaToB
MIPAKTUYECKHUX 3aHATHH.

[1K-2.5 IT-o/c 9.4, IT-0/c 10.3, IT-o/c 11.1 | UnauBuayansHas CaMOCTOSITEIbHAS

pabora. [IpeacraBieHue pe3yabTaToB
MPAaKTUYECKUX 3aHATUM. 3amuTa
KENCOB
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PerieHszus

PaGoyass nporpamma  ofuieoOpaszoBaTtenbHOM  AMCUMIIMHBL  «BHONOrMs»
paspaborana Ha ocHoBe (denepanbHOr0 TroCyIapCTBEHHOr0 00pPAa30BATEILHOrO
cranaapra cpeiHero npodeccHoHanbHoro obpasosanus (OIOC  CIIO) s
CIeLHaIbHOCTEH TEXHOJIOTHYECKOro npoGuIs U NpUMEpHON paboUeil MporpamMMel.

B paboueit nporpamme ornpe/iesieHHbI LE/IH W 3a1a4d U3YYaeMOil AUCLMIIHHBL, a
TaK jJKe TUIaHHpYEeMble pe3y/ibTaThl OCBOEHHS! 0011e00pa30BaTeIbHON IHCIUIUIMHBI B
cootBercTBUM ¢ PI'OC CI1O u Ha ocHoBe PI'OC CIIO.

Pabouas nporpamma paccuurana Ha 78 uacoB. Paszjennl JensTcs Ha TeMbl, Ha
M3yYEeHHE Ka)</I0W TeMbl OTBOAUTCS ONpPeIe/EHHOE KOJIMYECTBO YacOB, B 3aBUCHMOCTH
OT B&KHOCTH H3Yy4aeMbIX BONPOCOB. B kaxaol Teme orpaxeHbl TpeboBaHHMs K
3HaHWAM M yMeHusM. B paboueidl mnporpamme obuieoGpa3zoBaTe/ibHON JIHCLUIIIMHBI
«buosiorus» 4YETKO M KOHKPETHO MOCTaBJICHbl BOIPOCHI H3y4aeMOro Mmarepuana,
HeoOXOAMMOro Uil BaJeHHs KOHKPETHBIMM 3HAHMAMH M0 JAHHOW JUCLMIUIMHE. B
paboueil mporpamMme HMeeTcss MPo(ecCHOHAIbHO OPHEHTHMPOBAHHOE  COAEpIKaHME,
HeoOxoaumoe Juis GopMUPOBaHUS y 00yUYarOMXCsl TPO(ECCHOHANIBHOW KOMIIETEHLIHH.
[IpodeccronanbHO - OpPUEHTHPOBAHHOE COJIep)KaHue [porpaMMbl  pa3BHBaeT
OMOJI0rHYecKoe U KOJIOrHYECKOe MBILILJIEHHE.

Crpyktypa mnporpammel joruyHa. CHauana pa3OupaioTcs TeopeTHHecKue
BONPOCBl TeM, a 3aTe€M [OJyYeHHble 3HAaHHMSA 3aKPeIUISIOTCS Ha  IPaKTHKE.
OOGpasoBaTenibHble  TEXHOJOMMH  OOYHYEHHsl  XApakTepU3yIOTCs  HEe  TONBKO
OOLIENPUHATEIMU (DOPMAMH JIEKIIMH, MPAKTHYECKOE 3aHATHE, HO U MHTEPAKTHBHBIMH
GopmaMu, TaKMMHK Kak CO3/IaHKHe K 3allUTa KEHCOB. |

B paboueii nporpamme jgaH nepeueHb JIMTEPATypbl, COOTBETCTBYIOLIUIA

tpeboBanusam @I'OC CI1O u copepxxanuio paboueit nporpamMmal.

.
o/
A —
PerlieHsenr ﬁk, Oo6nosnenckas JI.B., yuurenp Bbiciued kareropuu MBOVY
['mmuasun Ne 6 ropoma Tuxopeuka umenu asaxiabl ['epos Coerckoro Corosa
K.K.Pokoccosckoro



Peuensus

PaGoyas nporpamma  oOuieoOpa3oBaTenbHOM — AMCUMIUIMHBEL  «BHOIOrHsS»
paspaboraHa Ha ocHoBe (eepalbHOrO roOCYAapCTBEHHOrO 0GPa30BaTEIbHOIO
craHaapra cpeadero npogeccuoHansHoro obpasosanus (PI'OC  CIIO) aus
CMENHATbHOCTEH TEXHOJIOIHYECKOI0 NPO(HIIs U MPUMEpHOH paboyeii nporpamMmal.

B paboueii nporpamme onpeeneHHbl LeJd U 3a/laud H3y4aeMOH JUCLIMIIIUHBI, a
TaK K€ IJIAaHHPYEMBbI€ pe3yJbTaTbl OCBOEHHUs 00ule00pa3oBaTeIbHONW JIMCLMIUIMHBI B
coorBeTcTBUH ¢ PI'OC CIIO u na ocHoBe PI'OC CIIO. Crpykrypa mnporpammel
COOTBETCTBYET HAMUHMIO 0053aTeIbHBIX KOMITOHEHTOB.

Kypc usydenus obuieodpasoBaTeibHON AUCUMIIIMHBL «brosorus» paccuuran Ha
78 wacoB M BKIOYaeT B cels NpoecCHOHANbHO-OPUEHTUPOBAHHOE  COJEpIKaHue,
HeoOxoaumoe Ul GOpMUPOBaHHA Y 00ydatolnXcs Mpo(ecCHOHANIBHON KOMIIETEHLIMH.
[IpodeccnonanbHo  opueHTHpPOBaHHOE cozepKaHHe  MporpaMMmbl  pa3BUBaeT
OHMOJIOrHYECKOe U HKOJIOTMYECKOE MBILLLICHHE.

CrnucoK MCHonb3yeMoi JMTepaTypbl [JOCTaTOYHO IIOJIHBIH, COOTBETCTBYET
TpeOOBaHUAM droc CIIO 7 COZICPIKAHUIO pabouei [IPOrpaMMbl.
Tematuyeckoe MJIaHUPOBaHHE COOTBETCTBYET COJIepKaAHUIO pOrpaMMbl
obuleoOpasoBare/ibHON JUCUMIUIMHBL «buonorus». B remaTHueckoM ruiaHe ykasaHo
KOJMYECTBO Y4YeOHBIX 4YacoB, KOTOPbIE OTBEAECHbl HA HW3yyeHWe MaTepuana | .
MPAKTHYECKHE 3aHATHSI.

Crpyktypa nporpammMel JjoruyHa. CHawana pasOuparoTcsi TeopeTHYecKHe
BOMPOChI TE€M, @ 3aTéM [OJyYeHHbIE 3HAHMS 3aKPEIUIAIOTCS Ha  [PAKTHKE.
OOpasoBateiibHble  TEXHOJIOTHM  OOYYEHHS  XapaKTepHU3yIOTCs  He T(;HbKO

O6H16I'[pMHHTbIMH (bOpMaMH JICKLIHUH, TPAKTHYECKOE 3aHATHC, HO W HHTCPAaKTHBHBIMH

(hopMaMHi, TAKUMH KaK CO3/1aHUE U 3allHTa KeHCOoB.

.

PeueHseHT </V/ ﬁ H.W.bupkuna, npenoaasatens TTXKT- ¢punuana PI'VIIC
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