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

1.1. MecTo TUCHUILUINHBI B CTPYKType 00pa30BaTe/IbHO MPOrpaMMbl
CIIO:

O6mieobpa3oBaTenbHas TUCHUILUIMHA «buosorusy» sBiseTcs oOs3aTelbHON
4acThlo  001Ie00pa30BaTENLHOTO IMKJIA OOpa3oBaTeNbHOM MPOrpaMMbl B
coorBercTBH ¢ DPI'OC CIIO 1o cnemmansHoctH 23.02.04 Texnmueckas
AKCIUTyaTalusl MOJIbEMHO - TPAHCIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIUH U

o0opynoBaHus (110 OTPACIISAM).

1.2. Heau n iIanupyemMblie pe3yJjabTaThl 0CBOCHHS INUCHUILIHHbI:
1.2.1 Ieab AMCHUTIAHBI

Copep:xaHue nporpaMmMbl 00111e00pa30BaTeIbHON AUCUUILINHBI «bruonorus»
HaIpaBJI€HO Ha [OCTH)KEHHE PE3yJIbTaTOB €€ H3YyYeHUsS B COOTBETCTBUHU C
tpeboBanmsivu ®I'OC COO ¢ yderoM MpoQecCHOHATBHON HANMpPaBIECHHOCTH
®I'OC CIIO. Lenp n3ydyenuss AUCHUIUIMHBL «bronorus» Ha 0a30BOM ypOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(PYHKIIMOHAIbHOMN
OpraHM3allMd >KUBBIX CHUCTEM PAa3HOTO0 paHra M MNpPUOOpPETEeHHE YMEHHH
UCIIOJI30BaTh ATU 3HAHMS AJI TPAMOTHBIX JEHCTBUH B OTHOIIEHHH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOIIEM.

JlocTukeHue 1efii U3y4yeHus AUCHUILUINHBI «bruonorus» Ha 6a30BOM ypOBHE
oOecrieuynBaeTcs pelIeHUeM CIIeIYIONINX 3a/1au:

- OCBOEHHE OOYyYalOUIMMHCS CHUCTEMbl 3HAHUM O OHOJIOTUYECKUX
TEOPUSIX, YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MIpaBuiIax, CIyKallux
OCHOBOM i1 (hOPMHPOBAHUS TMPEACTABICHUM O €CTECTBEHHO-HAyYHOW KapTUHE
MHUpa,

O METoAaxX HAyYHOIro IO3HAaHUS, CTPOCHHHU, MHOTOO00pa3vM U OCOOEHHOCTSIX
JKUBBIX CHCTEM Pa3HOIO YPOBHS OpraHu3aliy, BBLAAIOUIMXCS OTKPBITUAX U

COBPCMCHHBIX HCCJIICTOBAHUAX B 6I/IOJIOFI/II/I;



- dopmupoBanue y o0yJaronmxcs MMO3HABATEIIbHBIX,
WHTEJUICKTYaJTbHBIX
U TBOPUYECKHX CIIOCOOHOCTEH B MpOIIECCE aHaM3a JIaHHBIX O MYyTSIX Pa3BUTHS
B OMOJIOTMM HAay4HBIX B3IJISIIOB, UACH M MOAXOAOB K M3YyUEHUIO JKUBBIX CHUCTEM
pa3HOro YpPOBHS OpraHU3aIuH;

- CTaHOBJICHHE y OOydJarommxcst oOuied KyJabTypbl, (QYHKIIMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OLIEHUBATDH SIBJIICHUS OKPY>KAIOIIETO
MHpa JKHBOW TPHUPOALI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
U3y4YeHUU OHOJIOTUY;

— dbopmupoBaHre y 0Oy4aromuxcs YMEHUN WILTIOCTPUPOBATh 3HAUCHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKON JCSITCIBHOCTH YeENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

- BOCITUTAaHNUE YOEKIEHHOCTH B BO3MOYKHOCTH IIO3HAHHUS YEJIOBEKOM
JKHUBOU

— IPUPOJIBI, HEOOXOIWMOCTH OCPEeKHOTO  OTHOIICHUS K  HEH,
COOJIIO/ICHUSI STUYECKUX HOPM TIPU MPOBEJACHUN OMOJIOTUYECKUX MCCIIECIOBAHUN;

— OCO3HaHWE IICHHOCTH OWOJOTWYSCKUX 3HAHWWU IS TTOBBIIICHHSI
YPOBHSI 3KOJIOTHYECKON KYIBTYPHI, 7151 GOPMHUPOBAHUS HAYIHOTO MHUPOBO33PCHUS,

- NpUMEHEHUE TNPUOOPETEHHBIX 3HAHUM W YMEHUW B TIOBCEIHEBHOM
KUZHH
JUISL OLIEHKH TIOCIIEACTBUM CBOEH JESATEIBHOCTH IO OTHOLIEHUIO K OKPYKAKOLIEH
cpene, COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHME W  COOJIOJeHHE  Mep

npodUIaKTUKU 3a00JIeBaHUM.



1.2.2. Ilnanupyemblie pe3yJbTAaThl OCBOEHHsI 0011e00pa30BaTeJbHOM JUCHMILUIMHBI B cO00TBeTCTBHH ¢ PI'OC
CIHO u Ha ocHoBe ®I'OC COO

Kon u naumenoBanue
bopmMHpyeMbIX
KOMIIETEHIINH

HJ'IaHI/IpyeMBIe PE3YIBTATEI OCBOCHUSA JUCHUIIIMHBL

Oo6mue

JucuunnuHapHbie

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

JIngHOCTHEIE PE3YIbTAaThl AOJKHBI OTpPaXaTb B YaCTH:
TPYAOBOI'O BOCIIMTAHUSA:
- FOTOBHOCTBH K TpyAy, OCO3HAHUC IICHHOCTHU MAaCTCPCTBA,

Tpynonooue;

- TOTOBHOCTH K AKTUBHOMN JESITEIbHOCTH
TEXHOJIOTUYECKOM W  COLMAIBHOW  HAlpaBJICHHOCTH,
CIIOCOOHOCTh WHUIIUHPOBATH, TUTAHUPOBATH u

CaMOCTOSITEJILHO BBIIIOJIHATD TaKYyIO 1€ATEIbHOCTD;
- HMHTEpeC K pas3iauyHbiM cdepaM MpodhecCHOHATEHON
JESATEIIBHOCTH.

MetanpeameTHble pe3yibTaThl 10JKHbBI OTPaXKaTh:
OBnanenune YHUBEPCAIbHBIMU y4eOHBIMU
[I03HABATEJIbHBIMU JIEHCTBUSMU:

a) 6a30BbIe JOIMUECKUE JICHCTBUS:

- CaMOCTOSITENIbHO (OPMYJIUPOBAaTh M aKTyaJIU3UPOBATH
pobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- }’CTaHaBJ'II/IBaTB CYHIGCTBGHHBIﬁ HpI/ISHaK NN
OCHOBaHUSl NI  CpaBHEHMs, KIacCUPUKALUU U
0000IIICHHS;

- OIPENENSTh LIETH IeATENbHOCTH, 33/1aBaTh apaMeTphl
nu KpI/ITepI/II/I UX OOCTHUKCHUA,

- BBISIBIISITh 3aKOHOMEPHOCTHU U TIPOTHUBOPEUHS

B paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh, OICHUBATh
COOTBECTCTBHUC pe?)y.]'H)TaTOB neiasaM, OILICHUBATh pI/ICKI/I
IOCJIEACTBUI IeITEILHOCTH,

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIBCKOM

I[IP6 1. CdopMupoBaHHOCTH 3HAHUH O MECT€ M POJH
OMOJIOTHH B CHCTEME HAYYHOTO 3HaHUS; (QYHKIMOHAIHHOM

IPaMOTHOCTH  YEJIOBEKa JJIsl  PEIICHUS  KU3HEHHBIX
poOJem.

I[IP6 2. CdopMHpPOBAHHOCTH yMEHHUS  PACKPHIBATh
cofiepKaHue OCHOBOTIOJIATAIOIINX OMOJIOrMYecKuX
TEPMUHOB W TIOHATHH: >XW3Hb, KJIETKA, TKaHb, OpTaH,
OpraHu3M, BHJ, TOMYJSALUS, 5KOCHCTEMa, OMOIICHO3,

ounocdepa; merabomu3mM (0OMEH BEIIESCTB

U TpEeBpallleHue SHEPruu), TOMeocTa3 (caMoperymsius),
OnocuHTe3 Oe€lika, CTPYKTYypHas OpraHu3alus >KUBBIX
CUCTEM, JUCKPETHOCTb, caMoOperyJisLus,
CaMOBOCIIPOU3BECHUE (penponykuusi),
HAaCJIEJACTBEHHOCTb, HM3MEHYMBOCTh, HSHEPrO3aBUCUMOCTb,
POCT U pa3BUTHE, YPOBHEBAsI OpTraHU3aIHS.

I[MIP6 3. CdopMUPOBAHHOCT, yMEHHUS  PACKPHIBATH
COJIEpKaHNUE OCHOBOIIOJIATAIONIUX OUOJIOTHYECKUX TEOPHUIl
YU THUIIOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM,
ABOJTFOIIMOHHOM, MPOUCXOKACHUS KU3HU U YETOBEKA.

ITIP6 4. CdopMHpPOBAaHHOCTE yMEHHUS  PacKpbIBaTh
OCHOBOIOJIararo1me Ouosornyeckue 3aKOHBI "
3akoHoMepHoctn (I Mengens, T. Moprana, H.U.

Basunosa, 3. I'ekkens, ®@. Mromnepa, K. bapa), rpanuist
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM.

I[IP6 5. IlpumoOpereHue ompiTa TPUMEHEHHUS OCHOBHBIX
METO/I0B HAyYHOT'O MO3HAHUS, UCTIOIb3YEMBIX B OMOJIOTHU:
HAOJIIO/IEHUsI U OIHCAHUS KUBBIX CHCTEM, IPOLECCOB U
SBJICHUH; OpPraHM3allMi M TPOBEICHUS OHOJIOTHYECKOTrO




U TIPOCKTHOW JCSATCIbHOCTH, HAaBBIKAMH pa3pericHUs
pooem;

- BBISABJISITH IPUYUHHO-CIICJICTBEHHBIC CBA3H

Y aKTyaJTu3UPOBATh 33/1a4y, BBIIBUTATh TUTIOTE3Y

€¢ peIICHUs, HaXOAWTh apryMEHTHI JUIS JI0OKA3aTeIbCTBa
CBOMIX YTBEPXKJICHHIA, 3a/1aBaTh MapaMeTPhl U KPUTCPUU
peIIeHNs;

- aHATU3HUPOBATH IMOJYYCHHBIC B XOJC PEIICHHS 3aJ1a4u
pe3yJIbTaThl, KPUTHYECKU OICHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;
pa3pabarbiBaTh IJIaH pEIICHUS TPOOJIEMBbI C Y4EeTOM
aHaJIN3a UMEIOIINXCS MAaTePUATBHBIX U HEMaTepUaTbHBIX
pecypcos;

- YMETh MIEPEHOCUTD 3HAHUS B ITO3HABATEIHHYIO

Y TIPAKTUYECKYIO 00JIaCTH KHU3HEIEATCILHOCTH,

- YMETh MHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obacrei;

- BBUIBHTaTh HOBBIC HJCH, MpeIjiaraTh OPUTHHAIBHBIC
MOJIXOJIbI M PEIICHUS

OKCIICPUMCHTA, BBIJIBUKCHU A TU1o0TE3, BBIABJICHU S
3aBUCHUMOCTH MCKOY HCCIICAYCMbIMU BCJIIMYMHaMU,
00BICHEHHUS IMOJIYYCHHBIX PE3YIBTATOB nu

(dbopMynHUpOBaHUSI BBHIBOJIOB C HCIOJIB30BAHWEM HAYYHBIX
MOHSTUHI, TEOPHUIl U 3aKOHOB.

I[MP6 6. CdopMHPOBAaHHOCTL  YMEHHUS  BBIJICISTH
CYILLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKApHOT; OJTHOKJIETOYHBIX " MHOTOKJICTOYHBIX
OpraHU3MOB, BHJIOB, OHOTEOLICHO30B M  SKOCHCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB U MPEBPAILCHUS
SHEPruM B KJIETKE, (OTOCHMHTE3a, TIIACTUYECKOTO H
HHEPreTUUECKOro oOMeHa, XeMOCHUHTE3a, MUTO3a, Meilo3a,
OTLIIOIOTBOPEHUS, pa3BUTHUSA u pPa3MHOKEHUS,
WHIUBUIYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOTeHEe3a),
OoprOBI 332 CyIIECTBOBAaHUE, ECTECTBEHHOIO OTOOpa,
BUI000pa30BaHus], TMPHUCIIOCOOICHHOCTH OPraHU3MOB K
cpene oOWTaHUs, BIUSHUS KOMIIOHEHTOB 3KOCHUCTEM,
AHTPOIOTEHHBIX WU3MEHEeHHI
B 9KOCHCTEMaX CBOEW MECTHOCTH, KPyrOBOPOTa BEIIECTB U
MpeBpalieHre YHepruu B onocdepe.

I[IP6 7. CdopMHPOBAaHHOCT YMEHHMS  INPUMEHATh
MOJIyYCHHBIE 3HAHHUA JUIS OOBSICHEHHS OWOJIIOTHYECKUX
NPOIECCOB U SIBIECHUM, AN TNPUHATHA NPAKTHUYECKUX
pelieHnii B TMOBCEIHEBHON >KH3HU C IENbI0 00ECTICUCHUSI
0€30IaCHOCTH CBOETO 3/10pOBbS U 370POBbSl OKPYKAFOIIUX
Jroei, coOnmoaeHusl 370poBOro o0Opasza KHU3HU, HOPM
IPAaMOTHOTO IOBEJIEHUS B OKpYXKArOUEd IPUPOJHOU
cpele; TOHMMaHME HEOOXOJUMOCTH  HCIIOJIb30BaHUS
JIOCTYDKCHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHI
JUIS PallMOHATIBHOTO MPUPOJIOTIONIE30BAHUS.

ImP6 8. ChopMHpOBaHHOCT, ~ yYMEHMSI  peuiaTh
OMOJIOTMYECKHE 3a]laud, COCTaBJIATh TI'C€HOTHUIIMYECKHUE
CXEMBI CKPETUBAHHS




JUIsL  pa3HbIX THUIOB  HACJIEIOBaHUS IMPU3HAKOB Yy
OpPraHW3MOB, COCTAaBJISITH CXEMbI TEPEHOCA BEIIECTB U
SHEPruM B 3KocHcTeMax (IL[enu MUTAHUS, TUILIEBbIE CETH).
I[MP6 9. CdopMupoBaHHOCTE yMEHHUNW  KPUTHYECCKH
olleHMBaTh HH(OpPMaLNIO OUOJIOTUYECKOTO COJEpKaHUS,
BKIIIOUAIOIYIO TICEBJJOHAYYHbIC 3HAHHUS U3 Pa3ITUIHBIX
HMCTOYHUKOB (CpelcTBa MaccoBOW MH(OpMAalUU, HAy4yHO-
MOMYJISIPHBIE MAaTEPHaJIbl); UHTEPIPETUPOBATh ITUYCCKUEC
acCreKThl COBPEMEHHBIX HCCJIEeOBaHUN B OHOJIOTHH,
MEAWIHE, OMOTEXHOJOTHH; PacCMaTPUBATh TIOOATBHBIC
HKOJIOTMYECKHE MPOOIEMbI COBPEMEHHOCTH, (hOPMHUPOBATH
10 OTHOIIEHHUIO K HUM COOCTBCHHYIO MTO3HUITHIO.

I[IP6 10. CdopmMupoBaHHOCTH YMEHHMH  CO37aBaTh
COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe Ouosiornueckoil uHGOpPMAlUU M3 HECKOJIbKUX
UCTOYHUKOB, TPAaMOTHO HCIOJb30BaTh  IMOHITHIHBIN
anmnapat OHOJIOTHH

OK 02. Ucnonb3oBatk
COBpPEMEHHBIE CPE/ICTBA
MIOWCKA, aHAJIHN3a U
WMHTEPIIPETAUN
nHpopManuy u
nH(OpMaIMOHHBIE
TEXHOJIOTUH TSI
BBHITIOJTHEHUS 3a/1a4
npodecCuOHAIbHON
JESITEIbHOCTH

JIM4HOCTHBIE PE3yJbTaThl JIOJKHBI OTPa)kKaTh B YaCTH:
LIEHHOCTH HAay4YHOTO ITO3HAHUS:

-c(OpMHUPOBAHHOCTH MHPOBO33PEHHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKM M OOIIECTBEHHON NpPaKTUKH, OCHOBAaHHOI'O Ha
JMANore KyJlbTyp, COCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHpE.

MetanpeamMeTHble pe3ynbTaThl TOJKHBI OTPaXKaTh:

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpopmaImei:

- BIaJeTh HaBBIKAMM  TOJY4YeHUs  HH(POpMalUU
u3 HCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATEIIBHO
OCYLIECTBIATh  TOHMCK,  aHalU3,  CHCTEMAaTU3ALHUIO

U UHTEpIpeTaluio MHPOpPMAIUN Pa3INYHbIX BHUIOB U
¢dbopM npencTaBieHus;

I[TP6 1. CdopmMupoBaHHOCTH 3HAHUK O MECT€ M POJH
OMOJIOTHH B CHCTEME HAYYHOTO 3HaHUS; (QYHKIIMOHAIBHON

IPaMOTHOCTH  4YeJOBEKa Il  pEIIeHUs > KU3HEHHBIX
npooeM.
I[MP6 7. CdopMupoBaHHOCTH yMEHHS  NPUMEHATH

NOJydeHHbIE 3HAHMUA Ul OOBSICHEHHs OHOIOTMYECKUX
MPOLECCOB U SBIEHUM, [UIsl TNPUHATHS NPAKTUYECKUX
peleHnii B TOBCEAHEBHOM KHU3HM C LIETbI0 OOeCTeYeHus
0€30MacCHOCTH CBOETO 3/10pPOBbS U 3710POBbsI OKPYKAIOIINX
Jarofed, CoOMIOAEeHUs 370pOBOrO o0pa3a JKU3HU, HOPM
IPAaMOTHOTO IOBEJIEHUS B OKpYXKAKOUIEH IPUPOJHOU
cpele; TOHMMaHME HEOOXOJUMOCTH  HMCIIOJIb30BaHUS
JIOCTVOKCHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHI
JUIsl paliMOHAJILHOTO MTPUPOIOIOIB30BaHNUS.

I[MP6 10. CdopMupoBaHHOCTH yMEHHWH  CO3/1aBaTh
COOCTBEHHbIE NHUCbMEHHBIE M YCTHbIE COOOLIEHMs Ha




- OLICHUBATb JOCTOBEPHOCTD, JETUTUMHOCTD
nHpOpMaINU, €€ COOTBETCTBUE MPABOBHIM M MOPAJIbHO-
9TUYECKUM HOpMaM

OCHOBE OHWOJIOTHYECKON WH(POPMAIIMK W3 HECKOJbKUX
HWCTOYHUKOB, TI'PaMOTHO  MCIIOJb30BaTh  IOHATHIHBIN
anmapat OMoJI0oTUr

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

JIM4HOCTHBIE PE3yNabTaThl JOJKHBI OTpa)KaTh B YACTH:
IICHHOCTH HAy4YHOT'O TIO3HAHUS: OCO3HAHHE IIEHHOCTH
HAyYHOW JIEATEIHHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYID M HCCIICIOBATEIbCKYIO  JCATEIBbHOCTh
WHIVBUAYAIBHO U B TPYIITIE.

MeranpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnaneHne  yHUBEPCATbHBIMH  KOMMYHUKATHBHBIMHU
IEUCTBUSIMU:

0) cOBMECTHAs NeSTCIILHOCTD:

- IOHUMATh U UCIOJIL30BaTh MPEUMYILIECTBA KOMaHIHON
Y UHJIUBUIYaJIbHOU PabOTHI;

- TNpPUHUMATh 1€  COBMECTHOH  JIEATEIILHOCTH,
OpPraHHU30BBIBATH U KOOPJAUHUPOBATH JCHCTBUS

0 €€ JOCTI)KEHHMIO: COCTaBJIATh IIIaH JIE€HCTBUH,
pacmlpenenaTh pojld C y4EeTOM MHEHHHA YYaCTHUKOB
00CYXKJaTh pPe3yNbTaThl COBMECTHON pabOThI

I[TP6 5. IIpmoOpereHue oOmbITa TPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOT'O MO3HAHMUSI, UCIIOJIb3yEeMbIX B OMOJIOTHH:
HAOJIOACHNST M ONHMCAHUS JKUBBIX CHCTEM, IPOIECCOB H
SBJICHUH; OpraHu3alud M MPOBEACHHS OHOJIOrMYECKOro
OKCIIEPUMEHTA,  BBIABM)KEHMSI  TWIIOTE€3,  BBIBJICHMUS
3aBUCUMOCTH  MEXIY  HCCIEAYEMbIMU  BEIMYHMHAMM,
00BSICHEHUS TIOTYYCHHBIX PE3yIbTaTOB

U (popMynHpoBaHUS BBIBOJIOB C HCIIOJIB30BAHHEM HAYUYHBIX
IIOHATUM, TEOPUI U 3aKOHOB

OK 07. CogeiicTBOBaThH
COXPAHCHHIO
OKpYIKaroIien cpejpl,
pecypcocOepeKeHHIo,
MPUMEHSTH 3HaHUS 00
W3MEHCHHUHU KJIMMaTa,
TIPUHIUITB OEPEXKITNBOTO
MIPOU3BOJICTBA,
3¢ (heKTUBHO AeCTBOBATH

JIn4HOCTHBIE pe3ynbTaThl JOJDKHBI OTpaXkaTb B YACTH:
HKOJIOTUYECKOT0 BOCHUTAHUA: - C(HOPMUPOBAHHOCTD
DKOJIOTUYECKOM  KYyJIbTYpbl,  IIOHUMaHHE  BIIMSHUSA
COLIMAJIBHO-DKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE
NPUPOJHOM M COLMAIBHOM  Cpeabl,  OCO3HaHHUE
r7100aIbHOTO XapakTepa 3KOJIOrMYECKUX IpooIeM;

- IUIAHAPOBAaHME M  OCYIIECTBICHHE JIEHCTBUM B
OKpY)Kalollleh CcpeAe Ha OCHOBE 3HAHUA  LEJel
YCTOMYMBOTO pa3BUTHUS YEIOBEYECTBA,

- AKTMBHOE HEINpUATHE NCUCTBUM, INPUHOCALIUX Bpex

I[IP6 5. IlpuoOpereHue ompITa TPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOTO MO3HAHMUSI, UCIIOJIb3yEeMbIX B OMOJOTHH:
HaOJI0IeHUs

W ONHMCAHUsl KUBBIX CHUCTEM, IIPOLIECCOB U SIBIICHHUIA;

OpraHu3aluu u MIPOBEICHUS OMOJIOrNYECKOr0
HKCIEPUMEHTA,  BBIABIDKEHUS  TUIOTE3,  BBISABICHHS
3aBUCHUMOCTH  MEXJy  HCCIEAYyEeMbIMH  BEJIMYMHAMH,

00BsICHEHUS TIOTYYCHHBIX PE3yJIbTaTOB
1 (pOpMYJIMPOBAaHUS BHIBOJOB C UCIOIB30BAHHEM HAYUHBIX
MOHATUH, TEOPUM U 3aKOHOB.

B UPE3BbIYAIHBIX OKpY’KarollleH Cpeae; I[MP6 6. CdopMHpPOBaHHOCT,  YMEHHUS  BBIIACTATH
CUTYaLUAX - YMEHHE IIPOrHO3UPOBATh HEeOJIaronpusTHBIE | CYIIECTBEHHBIE MPU3HAKH BHPYCOB, KJIETOK MPOKApUOT U
9KOJIOTHYECKUE MOCIIEAICTBUS MpEeINPUHUMAEMBIX | 3YKapHOT; OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX

JEICTBUI, IPENOTBPALLATh UX; OpPraHu3MOB, BHJOB, OHOIE€OIICHO30B U  JKOCHUCTEM;




- paCiup€HUC OmnbITa ACATCIBHOCTU JKOJIOTHYECKOH

HaIpPaBJIEHHOCTH.

MerarnpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnazieHue  YHUBEPCAIBHBIMU  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIbHOCTD:

- IOHUMAaTh U KMCIOJb30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHJIUMBHUIyaJIbHOU pabOTHI;

- TNpPUHUMATh TIEIM  COBMECTHOM  JIEATEIbHOCTH,
OpraHU30BBIBATH u KOOPJIUHHUPOBATH JIEUCTBUS
0 €€ JOCTI)KEHHMIO: COCTaBJIATh INIaH JIEHCTBUH,
pacmlpeneNaTh pojid C yYEeTOM MHEHHHA YYaCTHHUKOB
00CyKIaTh pe3ylbTaThl COBMECTHON pabOThI

0COOEHHOCTH TMPOIIECCOB 0OMEHA BEIIECTB U MPEBPAIICHHS
SHEPruM B KJIETKE, (OTOCHMHTE3a, TUIACTUYECKOTO M
HHEPreTUIECKOro 00OMEHa, XEMOCHUHTE3a, MHTO03a, Mei03a,
OIIJIOAOTBOPCHUA, Pa3BUTHA n PAa3SMHOKCHUA,
WH/IMBUyAIbHOTO Pa3BUTH OpraHu3ma (OHTOTCHEe3a),
OOprOBI 332 CYIIECTBOBAaHWE, ECTECTBEHHOI'O OTOOpa,
BU000pa30BaHusi, TMPUCIIOCOOIIEHHOCTH OPraHU3MOB K
cpeac 06I/ITaHI/ISI, BJIUAHHUA KOMIIOHCHTOB JKOCUCTECM,

AHTPOIIOTEHHBIX ~M3MEHEHUH B HKOCHCTEMAax  CBOEH
MECTHOCTH, KpYroBOpOTa BELIECTB U IPEBPALLECHUE
sHepruu B Ouocdepe.

I[MP6 7. CdopMHUPOBaHHOCT YMEHHS MNPUMEHSTH

MOJyYCHHBIC 3HAHHUS JUISS OOBSICHEHUS OHOJIOTMYECKUX
HpOHeCCOB nu $IBJ'ICHI/H>'I, JJIA HpI/IHﬂTI/Iﬂ HpaKTI/I‘-IGCKI/IX
peleHui B ITIOBCETHEBHOM JKA3HH
C 1enblo obecrieueHusi 0€30MacHOCTH CBOETO 37I0POBbS U
3JI0POBbSI OKPYIKAIOIIUX JIFOJICH, COOJIOJICHHS 3J0POBOTO

oOpa3a KHW3HU, HOPM TPaMOTHOTO TIIOBEACHHS B
OKpYKaromien HPUPOTHOMN cpene; [MOHUMaHue
HEOOXOIMMOCTH HCIIOJIBL30BaHUSA IOCTYKEHUI
COBpPEMEHHOI  OHONOTMM W OWOTEXHONOTHH IS

panrOHAJIBLHOI0 MPHUPOAOITI0JIb30BaAHNA
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2. CTPYKTYPA M COJEPXAHUE OBIIEOBPA3OBATEJLHOM

JAUCHUTIJINHBI
2.1. O0beM TUCHUIUIMHBI U BUAbI Y4eOHOH padoThI
Bup yue0Hoi padoThl 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 3aHATHUS 6
JAu¢pepeHIMPOBAHHBIN 3a4eT 2
HTroro 78

HroroBas arrecranus B popme au¢epeHUMPOBAHHOIO 3a4eTa




2.2. TemaTu4eckuii IJIAH U cOlePKAHME TUCIUILINHBI

HaumeHoBaHue Conep:xaHue y4eOHOro MaTepuasia (0CHOBHOE U NPOo(decCHOHAILHO-OPHEHTHPOBAHHOE), O0bem | @opmupyemble
pa3esioB U TeM Ja0opaTopHble U MPAKTUYECKNE 3aHATHS, MPUKJIATHOH MOAYJIb (MPU HAJIMYMH) 4acoB KOMIIEeTEeHIIUHU
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3nen 1. Buosorus kak Hayka. ’KuBble cCCTeMbI M HX OPTraHH3aIUs 2
Tema 1.1 Bbuonorus — Hayka o xuBOd mpuponae. Csizu OHOJIIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU H 2 OK-2
buoJsorus JPYTUMHU €CTeCTBEHHBIMH HayKaMu, (husocoduelt, peauruen, STUKOM, 3cTeTUKOM 1 mpaBoM. Poib
B CHCTeMe HayK. Oouosiornuu B (OPMHPOBAHUU COBPEMEHHOW Hay4yHOH KapTHHBI Mupa. Cucrema OMOJOTHYECKUX
Oo6masn HayK. MeTozpl MO3HaHUS KUBOW MPUPOBI (HAOII0IeHNE, IKCIIEPUMEHT, OMKMCAaHNe, U3MEpPEHHE,
XapaKTepUCTHKA Kinaccuukanus, MOJEIUPOBaHHE, CTaTUCTUYeckas o0paboTka naHHBIX). JKUBBIE CHCTEMBI
JKH3HH (ObmocucTeMbl) Kak mpeaAMeT u3ydeHust Ononoruu. OTINYHNE KUBBIX CHCTEM OT HEOPTaHUYECKOM
npupoabl. CBolicTBa OuoOCHCTeM M HUX pa3HOoOOpa3ue. YpPOBHU OpraHu3alud OHOCUCTEM:
MOJIEKYJIIPHO-TEHETUYECKHU, KJICTOYHBIH, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI,
AKOCHUCTEeMHBIHN (OHO - TeOIEeHOTHYEeCKUH ), OrnochepHbIit
Paznen 2 Xumuuyeckuii COCTaB M CTPOEHHME KJIETKH 6
Tema 2.1. XHWMHMYECKUH COCTAB KIETKA. XUMHUYECKHUE DJIEMEHTHI: MAaKPOJIEMEHTBI, MUKPOJIEMEHTBI. 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 IIpakTuyeckoe 3ansTue Ne 1 «buonorudeckas posib MUHEPAJIbHBIX BELIECTB B 00eCIeYeHHUH 1
BellecTBa KU3HENIESTEIILHOCTH OPTaHU3MOB, MPOSIBIICHUH AUCOaIaHCa MUHEPATLHBIX 3JIEMEHTOBY
benku. CoctaB u crpoeHue OeIKOB. AMHUHOKHUCIOTHI — MOHOMephl OenkoB. He3ameHumble u 2
3aMEHNMbIE AMUHOKHCIIOTEL. AMHHOKHCIIOTHBIM COCTaB. Y POBHU CTPYKTYPHI OEIKOBOI MOJIEKYIIBI
(mepBUYHAas, BTOPUYHAS, TPETUYHAS U YETBEPTUUHASI CTPYKTYypa). XUMUYECKHUE CBONCTBA OEIKOB.
buonoruueckue ¢ynkiun OenkoB. depmeHTH — OuoNOrHueckue Karanuzatopbl. CTpoeHue
(dbepMeHTa: aKTUBHBIN 1IEHTp, cyocTpaTHas crenupudHocts. KodpepmenTsl. Buramunbl. OTinnuus
Tema 2.2. (epMEHTOB OT HEOPraHMYECKUX KaTaaM3aTOPOB. YTJIEBOIBI: MOHOCAXapuabl (IIH0K03a, pubo3a u
buoornyecku ne30Kkcupr003a), aucaxapuibl (caxapo3a, JIaKT03a) M IOJHcaxapujbl (Kpaxmal, TJIHKOTEH,
BAKHBIC XMMMYECKME | 1enrono3a). Bronmornueckue (GyHKIMM yriaeBogoB. JIMmumsl: Tpuraunepuanbl, (Gocomumumsl,
coeIMHEeHHs

crepounibl. ['mapodmibHo-THIpodOOHBIE CcBOMcTBa. buonornyeckue GyHKIMU — JTUMHIIOB.
CpaBHeHHE yTIeBOJIOB, OEJIKOB M JUIMUIOB KaK HCTOUYHUKOB 3HEpruu. HykIIeMHOBBIE KUCIIOTHI:
JIHK u PHK.

Hyxneotuasl — MoHOMepbl HyKJIeHMHOBBIX KuciaoT. Ctpoenue u ¢yukiuu JIHK. Crtpoenue u
¢ynkunn PHK. AT®: crpoenue u GyHKIUU
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Tema 2.3.
CtpykTypHO-
pyHkunonanbHan
OpraHu3anms KJIeToK

[utonorus — Hayka o kierke. Kierounas teopusi — mpuMep B3aMMOJACHCTBHS UICH U (HAaKTOB B
Hay4yHOM MO3HaHUM. MeTopl u3yuenus kietku. Kietka kak nenoctHas xuBas cucrema. OO0miue
MPU3HAKH KJIETOK: 3aMKHYyTasi Hapy»Hast MeMOpaHna, mosekynsl JJHK kak renernueckuii anmapar,
cuctemMa cuHTe3a Oenka. THIBI KIETOK: dyKapHoTH4ecKkas M mpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHMS MPOKAPHUOTHIECKON KileTku. KieTouHas crenka Oakrepuii. CTpoeHHE SyKapHOTHIECKON
kJeTkd. OCHOBHBIE OTJIMYMSI PACTUTENBHOM, >KUBOTHOM M TpuOHOIN KieTku. IloBepxHOCTHBIE
CTPYKTYPBI KJIETOK— KJIETOUHAsl CTeHKA, MIMKOKAIKUKC, UX ¢yHkuuu. [Tnasmarudeckas memOpaHa,
ee coiictBa u ¢yHkiuu. Lluromnasma u ee opranoupl. OqHOMEMOpPaHHBIE OPTaHOU Bl KIETKU:
OIIC, anmapar I'onbaxu, nuzocoMbl. [lonyaBTOHOMHBIE OpraHOWbBl KIETKHA: MUTOXOHJIPHH,
wiactuapl.  [IporcxokaeHne MUTOXOHApWA u Tuiactul. Buasl mnmactun. HememOpanHuble
OpraHoMW/Ibl KJETKU: pUOOCOMBI, KIETOYHBIM IIEHTP, LEHTPUOIH, PECHUYKH, IKIYTHUKH.
QOYHKIUUOPTaHOUJOB KIETKU. BkimroueHus. Snpo — peryiasaropHbld LeHTp KieTku. CtpoeHue
sapa: siepHas 000JI04Ka, KapHOIUIa3Ma,XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI. TpaHCHOPT BEIIECTB
B KJIETKE

Pazgea 3. ZKKu3HenearebHOCTh KJIETKH

Tema 3.1.
O0OMeH BelecTB H
npeBpalieHue
JHEPTUM B KJIETKe

OOmeH BemiecTB, WM MeTaboNMM3M. ACCHUMIIIALNUS (IDIACTHYECKUNA OOMEH) M JTUCCUMUIISIIHS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI €JMHOrO TMpolecca Merabonu3ma. Ponb 3akoHOB
COXpaHeHHMs BeIleCTBA W OHHEPrMd B [OHMMaHUM Merabomm3ma. Tumbl  oOMeHa
BEILIECTB:aBTOTPOQHBIH U reTepoTpodHbIii. Poib ¢epMeHTOB B 0OMEHE BEIIECTB M MPEBPALICHUN
sHeprun B Kietke. PorocuHTe3. CBeroBas W TemHOBas (aszbl ¢GorocuHTe3a. Peakium
¢orocunTe3a. Dp¢peKkTUBHOCTh (OTOCHHTE3a. 3HaueHHe (POTOCHHTE3a Ul JKU3HM Ha 3emile.
Bnusiane ycnmoBuit cpensl Ha ()OTOCHHTE3 M CIMOCOOBI TOBBIMIEHUS €r0 TPOIYKTHUBHOCTU Y
KYJIBTYPHBIX PAacTeHUH. XeMOCHHTe3. XEeMOCHUHTE3UpYIole OakTepuu. 3HaueHHEe XEMOCHHTE3a
IUTSL KU3HU Ha 3emiie. DHEepPreTHUecKuii oOMeH B KJIeTKe. PaciiernsieHre BemiecTs, BhIICICHUE H
aKKyMYJIMPOBAaHUE SHEPTHM B KJIETKE. DTallbl SHEpreTuueckoro ooMena. I'nmukonus. bpoxenue u
ero Buabl. KucimopogHoe — OKHCIEHHWE, WM  KIETOYHOe JjbixaHue. OKHCIHTEIbHOE
dochopunuposanue. DPPEeKTUBHOCTb IHEPTETUUECKOr0 OOMEeHa

Tema 3.2.
Buocunrtes 0eika

Peakuuu matpuuHoro cunresa. ['enernueckas nHdopmanus u JJHK. Peanuzanusa renernueckoit
uHpopManuu B kieTke. ['eHeTH4YecKnit Ko U ero cBOMCTBa. TPpaHCKPHUILIUSA — MATPUUHBIA CUHTE3
PHK. Tpancnsmus — OuocunTes Oenka. Dtanbl TpaHcsiuu. KonupoBanue aMuHOKUCITOT. Porb
pubocom B OmocuHTe3€e Oenka

IIpakTuyeckoe 3ansaTHe Ne 2 «PemeHne 3amad Ha OMNpEEICHHUE TOCIEA0BATEILHOCTH
HYKJICOTHJIOB)

OK-1
OK-2
OK-4
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Tema 3.3. Hexnerounsie ¢opmbl xu3Hu — BUpyChl. Mcropust otkpbiTus BupycoB (/. WM. VBaHOBCKMIA). 2
Bupycsoi Oco0OeHHOCTH CTpPOEHHUs W KU3HEHHOTo IMKiIa BUpycoB. bakrepmodaru. bone3snu pacrenui,
KUBOTHBIX W YEJIOBEKA, BBI3bIBaEMbIC BUpycamu. Bupyc mmmyHnonedunura denoseka (BUY) —
Bo3Oyautens CITNa. IIpodriakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHU I
Pa3nen 4 PazMHoKeHHe M MHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB 8
Tema 4.1. Knerounslif 1uKI, WK )KU3HEHHBIA UK KIeTku. MHTepdasza u mutos. [Ipoueccs, npoTekaromue 2 OK-1
Ku3HeHHBIH UK B uHTepdaze. Pemnukanus — peakuuss marpuunoro cunresa JIHK. Crpoenue xpomocom. OK-2
KJIeTKH XpOMOCOMHBII Ha0Op — KapHOTHI. JIMIUIOMIHBIA M TalJIOWAHBIA XPOMOCOMHBIE HAaOOPBHI. OK-4
Xpomatuasl. LluTomoruyeckue OCHOBBI Pa3MHOXKEHHUS UM WHIAUBUAYAJIBHOTO  Pa3BUTHS
opranusmoB. [lenenue knetku — muro3. Ctaguu Muto3a. Ilporeccsl, npoucxoasime Ha pa3HbIX
cTaauax Muto3a. buonornueckuii cmpicn mutosa. [Iporpammupyemast rubesb 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, CIIOPOOOPA30BaHUE, BEr€TaTUBHOE Pa3MHOKEHUE.
OpPraHu3MoB HckyccTBeHHOE KIIOHMPOBAaHME OPraHU3MOB, €ro 3HaueHue Juisl cenekuuu. [lonoBoe pasmMHokeHueE,
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. [107I0OBBIE JKene3bl: CeMEHHUKHI
u smaHuKd. OOpa3oBaHWE M PA3BUTHE TIOJNIOBBIX KIIETOK — TrameT (CIIepMaTO30H/I, SUICKICTKA) —
cnepmatoreHe3 u  ooreHe’. (OCOOEHHOCTH  CTPOEHHsI  SIMIIEKIETOK W CIEpMaTo30UIOB.
OmnonorBopenue. [lapreHorenes
Tema 4.3. NunuBuayanbHoe pa3Butue (OHTOTE€HE3). DMOpHOHAIbHOE pa3BUTHE (dMOpHOTeHe3). OTallbl 2
NupuBuayanbHoe SMOpPUOHAILHOTO Pa3BUTHSI Y MO3BOHOYHBIX UBOTHBIX: JPOOJIEHUE, TaCTPYIISILMS, OpraHOTEHES.
pa3Butne oprann3moB | [loctomMOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPUOHAIBHOIO pPa3BUTHSA: MpPsIMOE, HENpsMoe
(munHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPbI, CIIOCOOHBIE BBI3BIBATH
BpOKJEHHBIE ypoacTBa. PocT u pazButue pacteHuil. OHTOre€He3 IBETKOBOI'O PAaCTEHUS: IBOWHOE
OILJIOJIOTBOPEHHE, CTPOEHUE CEMEHH, CTaJIUU PA3BUTHS
IIpakTnueckoe 3anaTHe Ne 3 «lHpekunoHHbIE 3a00J€BaHMA M SHHIEMHM B HCTOPHH 2
yesoBevecTBa. BakiuHanys kak npopuiIakTHKa HTHPEKINOHHBIX 3a00I€BaHUI»
Pa3nes S HaciieACTBEHHOCTh M H3MEHYHBOCTh OPraHH3MOB 14
Tema 5.1. [Ipeamer u 3agaun reHeTUKHU. PoJib TUTONIOTHH ¥ SMOPUOJIOTHH 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

TCHETUYECKUE MOHATUA. ['eHeTHYecKkas CHMBOJIMKA, MCIOIb3yeMas B CXEMaX CKPEIIMBaHUM.
3aKOHOMEPHOCTH Hacle[0BaHUs IMPHU3HAKOB, ycraHoBieHHble [. Mennenem. MonoruOpuanoe
CKpelIrBaHue. 3aKOH eJMHO00pa3us TMOPUIOB MEPBOTO MOKOJIEHHS.
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[IpaBmiio noMuHUpPOBaHUs. 3aKOH pacllelUIeHHs] MPpU3HaKoB. ' unore3a uncrorsl ramer. IlomHoe u
HETOJHOE JAOMUHHMpOBaHUE. J{MrHOpHUIHOE CKpelMBaHKe. 3aKOH HE3aBUCHMOIO HACIICAOBAHUS
Mpu3HAKoB. [lUTOreHeTHYECKUE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAaHUSA. AHAIH3UPYIOIICE
CKperuBanue. VCroap30BaHHEe aHAIM3HPYIOMIEr0 CKPEIIMBAHMSA IS OMNpEAEICHHUS T€HOTHIIA
ocobu

HpaKTI/I‘IeCK()e 3ansaTue Ne 4 «PemcHue 3ala4 Ha OIpPCACIICHUC BCPOATHOCTHU BO3HHKHOBCHHA
HaACJICACTBCHHBLIX IIPU3HAKOB IIPpH MOHOFI/I6pI/II[HOM, ,Z[I/IFI/I6pI/I,I[HOM, l'IOJ'II/Il"I/I6pI/II[HOM n
AHAIM3UPYIOIICM CKPCIIMBAHUH, COCTABJICHUC I'CHOTHUIINYCCKUX CXCM CKPCIIHUBAHUA»

Tema 5.2.
CuenjieHHoOe
HACJIeOBaHHUeE
NMPHU3HAKOB

CueruieHHoe HaciieioBaHue npu3HakoB. Pabora T. MopraHa mo cuemI€eHHOMY HAacie€IOBAHUIO
reHoB. HapyiieHue cuermieHus IeHOB B pe3ysibTaTeé KPOCCUHIOBEpa. XPOMOCOMHAsl TEOPHS
HaclleICTBEHHOCTH. ['eHeTnyeckne KapThl. I'eHeTHnka mosia. XpOMOCOMHOE ONpEAETeHHE 0.
AyTOoCOMBI M IIOJIOBBIE XPOMOCOMBL. ['OMOraMeTHble U TIeTepOraMeTHbIE OpraHU3MBI.
HacnenoBanue npu3HAKOB, CLEIUIEHHBIX C IOJIOM

IIpakTnueckoe 3ansitue Ne 5 «PemieHue 3aau Ha OINpeseICHUE BEPOSATHOCTH BO3HUKHOBEHHS
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(DUKAITMOHHONW N3MEHUNBOCTH.
BapuanuonHsslil psg u BapuanuvoHHas kpusas. Hopma peakuuum npusHaka. KoandecTBeHHBIE U
KayeCTBEHHBIC MPU3HAKA M MX HOpMma peaknuu. CBoicTBa MOIU(PHUKAIIMOHHON W3MEHYHUBOCTH.
HacnencrBenHast, wiiy reHOTUNHYecKast U3MEHYMBOCTh. KoMOnHaTHBHAs M3MEHUNBOCTh. Meiio3 u
MOJIOBOM TMpollecCc — OCHOBa KOMOMHATHMBHOW H3MEHUYMBOCTH. MyTallMOHHAsT H3MEHYHMBOCTb.
Knaccudukanus mMyTranuid: reHHble, XpOMOCOMHbIE, T€HOMHbIE. YacToTa W MPUYUHBI MYyTalUi.
Myrtarenssie (akTopbl. 3aKOH FOMOJIOTHYECKHUX PsIIOB B HacjiencTBeHHON m3MmeHunBoctu H. U.
Basunosa

Tema 5.4.
I'eneTnka 4yesioBeKa

I'enetnika dvenoBeka. Kapumotun dyenoBeka. OCHOBHBIE METOAbI TEHETHKH YeJIOBEKa:
TeHEANIOTUYEeCKUH,  ONM3HELOBBIH, LUTOICHETUYECKUH, OMOXMMUYECKHUH, MOJIEKYISPHO-
reHetndeckuii. COBpEeMEHHOE OIpe/elieHue TEHOTUIA: TIOJHOI€HOMHOE CEKBEHHPOBaHUE,
TeHOTUNIUpPOBaHUe, B ToM uuciae ¢ nomometo [II[P-ananuza. HacnenctBenHsle 3a0oneBaHMS
9eloBeKa: TeHHble 00Je3HH, OOJEe3HH ¢  HACICICTBEHHOH IpenpacroiioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTudeckue M TeHepaTuBHble MyTaluud. CTBOJOBBIE KIIETKH.
[TpuHIUTIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTHKA U JICUCHHSI TeHETUYECKIX
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 MPHU3HAKOB IIPU PA3IMUYHBIX TUIAX B3aUMOJCHCTBUS TI'€HOB, COCTABIICHHE
TF€HOTUIIMYECKUX CXEeM cKpermyBaHusi. COCTaBIEHUE U aHAJIU3 POIOCIOBHBIX YEJIOBEKA»

Pa3zneJ 6. DBOJIIOIHOHH

ag omoJiorus

Tema 6.1.
IBOMIOIIMOHHAA
TEOpHsi M ee MeCTO B
OHoJI0ruu

[Ipeanochliky BO3HUKHOBEHHMS HBOJIFOMOHHOW TEOPUHU. DBOJIOLMOHHAS TEOPUS U €€ MECTO B
Ouosiornu. BrnusHHE SBONIOLMOHHOW TEOPUM HA pa3BUTHE OWOJIIOTMM W JPYTUX HayK.
CBugerenbcTBa 3BoMOLMU. [lasieoHTONIOrMYECKHE: TOCIEA0BATENBHOCTD IOSBICHUS BHUJIOB B
MAJICOHTOJIOTUYECKOM JIeTONHCH, mepexoaHbie (opMbl. buoreorpadguueckue: CXOJACTBO H
paznuuue ¢ayH u GIOp MATEPUKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA U Pa3IUUMs
SMOPHOHOB pa3HBIX BHJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: T'OMOJIOTHYHBIE,
aHAJIOTUYHbIC, PYAMMEHTapHbIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METaO0IMUECKUX ITYTEeH Y BCEX KUBBIX OPraHU3MOB.
OpomononHas Tteopust Y. [lapBuna. [Ipeanochliku BO3ZHMKHOBEHHUsS JAApBHHHU3MA. J[BHOKylue
CHJIBI 3BOJIIOLIMHU BUJOB 110 J[apBUHY (M30BITOYHOE PAa3MHOKEHUE MPU OIPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN 0TOOP)

Tema 6.2.
Mukpo3Boaonus
Maxkpo3Boaouust

Cunrernueckast teopus sBomouuu (CTD) u €€ OCHOBHBIE NOJOXKEHUSA. MMKPOIBOJIOLHUS.
[Momynsmus Kak eauHUIA BUAA W dBoMtonuu. [[Buxkymiue cuibl ((hakTopbl)IBOJIIONUN BUIOB B
npupoje. MyTalMoHHBIH Mpolecc U KOMOMHATHBHAS W3MEHYHUBOCTD. [1OMyIsIIOHHBIE BOJIHBI U
nperip renoB. M3omsuums u wmurpamus. EctecTBeHHblii oTOOp — HampaBmisitouuii - (axktop
sBomorr. PopMbl ectecTBeHHOro 0TOOopa. [IpHcrmocoOIeHHOCTh OPraHU3MOB KakK pe3ysbTar
sBomoruu. [Ipumepsl npucnocobnenuit y opranu3smMoB. ApomMopho3sl U uanoagantanun. Bug u
BunoobOpazoBanue. Kpurepun Buma. OcHoBHBIE (GOpMBI BHI000pa3oBaHus: reorpaduyueckoe,
sKosioruueckoe. MakposBomtorus.  DopMbl  3BOMIOLMU:  (puieTHYecKas, JUBEpreHTHas,
KOHBEpIreHTHasl, napauienbHas. HeobpaTtuMocTs 3BONIOIHAN

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 3apOKACHUN KU3HH. HaydHble rUMoTe3bl BOSHUKHOBEHHUS KU3HU
Ha 3emie: abuoreHe3 M TMaHCHEpMUA. XUMHUYECKass OBONIONUS. AOWOTEHHBIM CHUHTE3
OPraHNYeCKHUX BEIIECTB U3 HEOPTraHUYECKUX. DKCIEPUMEHTAIbHOE OATBEPKICHUE XUMUUECKON
sBomonMK. HawanbHple dTambl  Omonormyeckoil  sBoiroruu. lumoresa PHK-  wmwmpa.
dopMupoBaHre MEMOPaHHBIX CTPYKTYP U BOBHUKHOBEHHUE MPOTOKIETKH. [IepBhie KIETKH 1 UX
sBoMOLMs. DOPMUPOBAHNE OCHOBHBIX T'PYII XKUBBIX OPraHU3MOB. Pa3BuTue xu3Hu Ha 3emiie

OK-1
OK-2
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1o spam u nepuoaaM. Karapxei. Apxeiickas U nporepo3oiickas 3pbl. Ilaneo3oiickas spa u eé OK-7
MEePUOMBI: KEMOPHMCKUN, OpPJOBUKCKHMA, CHIIYPHUMCKWN, JIEBOHCKHH, KaMEHHOYTOJbHBIMH,
IepMCKHil. Me30301CKast 3pa U €€ epuoIbl: TPUACOBBIN, FOPCKUH, MenoBor. KaiiHo30McKas 3pa u
€€ epuo/Ibl: AJCOreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIN.
Tema 7.2. Cucrema opraHm4ecKoro Mupa Kak OTpaKeHUe 3BOIIOLMHA. OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI
Cucrema OpraHu3MoB. XapakTEepUCTHKa KiIMMaTra M TeoJIOTHYECKUX MporeccoB. (OCHOBHBIE ATalbl
OPraHHYeCKOro MUpA. | 3BOJIIOLIMU PACTUTEIBHOIO M JKUBOTHOTO MupAa. ApoMOpdo3bl y pacTeHHMH U >KUBOTHBIX.
IIpouncxoxnenne [losiBneHue, pacuBeT ¥ BBIMUPAHUE TPYI )KUBBIX OPraHU3MOB.
yeJioBeKa- OBomronus 4enoBeKa. AHTPOIIOJIOTHs KAaK HayKa. Pa3BUTHE NPENCTaBICHUN O MPOUCXOXKACHHUU
aHTpOIOreHe3 4esoBeka. MeTonbl M3ydeHHs: aHTponoreHesa. CXOACTBAa M pa3IMuus YEJIOBEKA U JKUBOTHBIX.
Cucrematuueckoe TOJOXKEHHE denoBeka. JIBwkymume cuibl ((HakTopbl) aHTPONOTEHEe3a.
HacnencrtBeHHass M3MEHUMBOCT W €CTECTBEHHbIH o0TOOp. OOuIecTBeHHBIH 00pa3 >KU3HW,
W3rOTOBJIEHUE OPYAMM TPpyZAa, MBIIIJICHUE, PEUb
Tema 7.3. OcHOBHbIE CTaAMM U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymensid, Yenosek
OcHoBHBIE cTAAUH npsMoxoamuii, Yenosek HeaHaepTanbCkuil, YenoBek pa3yMHBI COBpeMeHHOro tumna. Haxonku
IBOJIIOIMH YeJIOBEKa | MCKOMAEMBIX OCTAaHKOB, BPEMsl CYIIECTBOBAHUS, O0JIACTh PaCcIpOCTpPaHEHUs, 00BbEM TOJIOBHOTO
Mo3ra, o0pa3 >ku3HH, opyaus. Uenoseueckue pacbl. OCHOBHBIE OOJIBIIME PAChl: €BPOICOUIHAS
(eBpasuiickas), HErpoaBCcTpajiouiHasg  (PKBAaTOpHAJIbHAS), MOHTOJIOMHas  (a3uarcko-
amepHuKaHckas). UepTsl NPUCIIOCOOJIEHHOCTH HpEeACTaBUTENEH YeIOBEYECKUX pac K YCIOBUAM
cyliecTBoBanus. ENMHCTBO yenoBedeckux pac. Kpuruka pacusma
IIpakTnuyeckoe 3anaTHe Ne 8 «IIpHucrnocoOIeHHOCTh YeTOBEKAa K Pa3HbIM YCJOBUSM CpEJBbI.
Bnusinue reorpaguueckoii cpesibl Ha MOp(HOJIOTHIO U (PU3UOJIOTHIO YETOBEKa»
Pa3nea 8. Opranusmsbl u OKpysKamas cpeia
Tema 8.1. OKojorus Kak HayKa. 3aJaud U pas3leibl 3KOJOTrMu. MeTolbl DKOJIOTMYECKUX HCCIIEJOBAHMM. OK-1
IKOJIOTHSI KAK HayKa. | DKOJOTMYECKOE MHUPOBO33pEHUE COBpEMEHHOro denoBeka. Cpenpl OOUTaHHS OPraHU3MOB: OK-2
Cpenpl Ku3HH. BOJIHAsi, HA3€MHO-BO3/1yIlIHas,, TOYBCHHAs, BHYTPU OpraHM3MEHHas. DKOJIOrH4yeckue (akTOphl. OK-4
IKOJIOTHYECKHUE Knaccudukanus skomornuecknx (HakTopoB: aOMOTHUECKHE, OMOTHYECKHE M aHTPOIOTEHHEIE. OK-7
(paxTOpBI JlelicTBUE HKOJOTHMYECKUX (DaKTOPOB HA OpraHu3Mbl. AOHOTHUYECKHE (AKTOpBI:  CBET,
TeMmreparypa, BiIaxHocTh. @oronepuonusm. IlpucnocoOneHuss OpraHu3sMoB K JAEHCTBUIO
abnotnyeckux (akropoB. buonornueckue putmbl. buotnueckue gaxTopsl. Buabl 6MoTHUECKHX
B3aUMOJICHCTBUI: KOHKypeHLHMs, XuIIHu4ecTBO. [lapasuTusMm, MyTyanusMm, KOMMEHCAINU3M
(KBapTUPAHCTBO, HaXJIEOHMYECTBO), aMEHCAIM3M, HEHUTpanu3M. 3HaueHHEe OHOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.
Tema 8.2. OKOJIOrM4eCcKHe XapaKTePUCTUKH NMOMysAud. OCHOBHBIE [TOKA3aTEIH MOMYJISIIMHA: YHUCIEHHOCTb,
JKOJIOTHYECKHUE IUIOTHOCTh, POXKJA€MOCThb, CMEPTHOCTb, MPHUPOCT, MUTpanus. JlMHaMHKa YHCIEHHOCTH
XapaKTePUCTHKH MOMYJISIIMY U €€ Perysiius
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MONnyJIA U IIpakTuyeckoe 3ansitue Ne 9 «[Tofcu€T MIOTHOCTH MOMYJISALUUI pa3HBIX BUIOB PACTEHUI 1
Paszgen 9. Coo0iecTBa M IK0J0rHYECKHE CHCTEMbI 12
Tema 9.1. Coo01iecTBO OopraHu3mMoB — OuoneHo3. CTpyKTypbl OHOILIEHO3a: BUIO0Basi, IMPOCTPAaHCTBEHHAs, 2 OK-1
CoobuecTBa Tpoduueckas (nuiueBasi). Bunpbl-nomMuHanTel. CBs3M B OMOLIEHO3€. DKOJIOTMYECKHE CHCTEMbI OK-2
OpPraHu3MoOB, (3xocuctemsr). [lonsitue 00 sKocucTteMe U OuoreorneHo3e. DYHKIMOHATBHBIE KOMITOHEHTBI OK-4
IKOCUCTEMBI 9KOCHUCTEMBI: MPOJYLIEHThl, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BellecTB U IMOTOK 3HEPrUH B
skocucteme. Tpodudeckue (MUIIEBbIe) YpOBHH dKOcucTeMbl. [Tumiessie nenu u cetd. OCHOBHBIC
MOKa3aTeaN 3KOCUCTEMBl: OuomMacca, MPOAYKLHA. OKOJIOIMYECKHE MNUPAMUIbI: HPOAYKIHH,
YHCICHHOCTH, OuoMacchl. CBONCTBa 3KOCHUCTEM: YCTOWYMBOCTb, CAMOPETYIIALUS, pa3BUTHE.
Cykueccust
Tema 9.2. [Ipuponubie PKOCHUCTEMBI. JKOCHCTEMBI pEeK M 03&p. OKOCHCTeMa XBOWHOTO  WIIU
IIpupoaubie IIMPOKOJIMCTBEHHOI'O Jieca. AHTPOIIOT€HHbIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. Y POOIKOCHCTEMBI.
IKOCUCTEMbI buonornueckoe M XO3MHCTBEHHOE  3HAYEHHE  arpo’KOCHCTEM U YpPOOIKOCHCTEM. 2
buopa3znoobpaszue kak (akrop yctouuBocTH sKocucTeM. CoxpaHeHHe OHOJIOIHYEecKOro
pa3zHooOpa3us Ha 3emire
Tema 9.3. Yuenne B. U. Bepuaackoro o 6uocdepe. I'panuipl, coctaB U cTpykTypa Ouocdepsl. XKXusoe
Buocdepa — BemectBO u  ero  (Qynkmun. OcoOeHHOCTH Omocdepsl Kak TII00ATbHOH DIKOCHUCTEMBI.
rjodajabHas JluHamuueckoe paBHOBecue U oOpaTHass cBs3b B Ouocdepe. KpyroBopoTbl BemectB Hu 2
skocucremMa 3emyim | OMOTEOXMMUYECKHE ITUKIBI 3JeMEHTOB (yriepoaa, a3ora). 30HAIBHOCTh Ouocdeprl. OCHOBHBIC
OMOMBI CYIIN
Tema 9.4 IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE CO/IeP:KAHME
Bansinne YenoseuectBo B Ouochepe 3emun. AHTpororeHHble H3MEHEHUs: B Ouocdepe. [nobanbHble
AHTPOMOTeHHBIX sKosornueckue mpobsembl. CocyllecTBOBaHHME MNpUpoAsl U 4yenoBeuecTBa. CoxpaHeHMe 2
(¢akTOpOB Ha O6uopazHoO00pasnsi Kak OCHOBA YCTOHYMBOCTH Onocdepbl. OCHOBA PallMOHAIBHOTO YIPABJICHUS
ounocdepy MIPUPOJIHBIMH pECYpCaMH M UX MCIOJIb30BaHue. JlocTuKeHHsI OMOJIOTHH U OXpaHa IPUPOIb
IIpojeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE 5
IpakTunyeckoe 3ansiTue Ne 10 «OTX0/bI TPOU3BOICTBAY
Tema 9.5. IIpojeccnonaIbHO-OPHEHTHPOBAHHOE COJEPKAHHE
Bausinue conmuanbHo- | 3J0pOBbE M €ro cocTaBiisitomue. MakTopbl, MOJOXKUTEIBHO W OTPUUATEIBHO BIUSIONIAE HA
IKOJIOTHYECKHX opraHusM uyenoBeka. IIpoOnemMa TEXHOTEHHBIX BO3JEHCTBMI Ha 3/0pOBbE  4YeJOBEKa
(¢paxTopoB Ha (37IEeKTpOMarHuTHbBIE MOJIs, OBITOBAasE XUMHUSI, U30BITOYHBIE LITYMBI, paguaus ¥ T.1.). Ajantanus 2
310pOBbe YeJIOBeKa | OpraHu3Ma yesioBeka K (pakTopaM okpykatomien cpeabl. [IpuHImms!
dbopMupoBaHus 370poBbecOeperatoniero mnoseneHus. Pusnyeckass aKTUBHOCTb M 370POBBE.
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 0 LeHTpax MHOroo0pasus M HPOUCXOXKACHUS KyJIbTYpHbIX pacTeHuil. LleHTpsl
IIPOUCXOXACHNUS JOMAalIHUX JKUBOTHBIX. Copr, mnopoga, mramMM. COBpPEMEHHBIE METO/bI
ceneKuu. MaccoBblil M MHIMBUAYAIbHBIA OTOOPHI B CENEKLMN PACTEHUH U KUBOTHBIX. OIeHKa
JKcTephepa. bIM3KOPOACTBEHHOE CKpelmuBaHue — WHOpuAWHT. Yuctas nuHus. CKpeliuBaHHUe
YUCTBIX JUHUHA. ['eTepo3uc, wiu rubpunnas cuia. HepoacTBeHHOe CKpeluBaHUe — ayTOpUIUHT.
Otnanénnas rubpuamzanuss M e€ ycrnexu. VCKycCTBEHHBI MyTareHe3 M MOJy4YeHHE
NOJIMIIIONJOB. JIOCTHKEHHMSI CEJICKIIMU PaCTEHUH, )KUBOTHBIX 1 MUKPOOPIraHU3MOB

Tema 10.2.
OcHoOBBI
OMOTEeXHOJOTNHU

buorexHomoruss Kak oOTpaciib MPOU3BOACTBA. ['€HHAas HMHXKEHepus. ITambl CO3JAHUS
pekomOuHnantHoi JIHK w TtpaHcrennbix opranm3moB. Kiterounas wumkenepus. Kierounsie
KYyJIbTypbl. MUKpPOKJIOHAJILHOE Pa3MHOXKEHUE pacTeHuil. KioHMpoBaHUE BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKWE M dSTudeckue mpodiembl. MO —
TeHETHYECKH MOIM(PHIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
BbuorexHojgornu B
sKM3HU U nipodeccun

IIpodeccHnoHaTLHO-OPHMEHTHPOBAHHOE COIEPKAHNE

OCHOBHBIC HAIIPaBJICHHUS COBPEMEHHOH OMOTEXHOJOTMM B MIPO(ECCHOHATBHOU AESITeIbHOCTH
yenoBeka. Meroasl 0notexuonoruu. OObEKTHl OMOTEXHOJIOTHH. JTUKA OMOTEXHOJOIMYECKHX 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-0OpHEHTHPOBAHHOE CO/IeP:KaAHUE

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

OK-1

OK-2

OK-4
OK-07

Pazgen 11. Pemienue KeiicoB B 00,1aCTH OUMOTEXHOJIOTHIA

Tema 11.1
BuorexHoaorumn "
TeXHHYeCKHe
CHCTEMbI

IIpogeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE

Pa3BuTne OMOTEXHOJOTMII ¢ TNpPUMEHEHHWEM TEXHUYECKUX cucreM (OMOMHXKEHepHs,
O6uonHpopmaTrka, OMOHNKA) U UX IPUMEHEHHE B XKU3HU YEIOBEKa, OMCK M aHAINU3 UH(OpMaIK
U3 pAa3IMYHBIX HCTOYHUKOB (HayyHas M y4yeOHO-HayyHas JHUTepaTypa, CPEJICTBa MAacCOBOU
uHpopmanuu, cetb IHTEpHET U Jpyrue)

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlEPKAHUE

IIpakTuyeckoe 3ansiTue Ne 12 «Kelicel Ha aHanu3 UHGOPMAIMK O Pa3BUTUU OMOTEXHOJIOTUH C
MPUMEHEHUEM TEXHUYECKHX cHCTeM (10 MHUHHU-TpynmaM). 3aimura Keica: MpeacTaBiIeHHe
PE3YJIBTATOB PELICHUs] KEWCOB (BBICTYINIEHUE C IPE3EHTALIUEN )»

OK-1
OK-2
OK-4
OK-07

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-HArJsiAHBIX MocoOuil no nucuurinae «buonorus» (cTeHmabl,
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 peajn3alnu NporpaMmmbl

OcHoBHas auTEparypa
1. Speirun B.H. buonorus. Yueonuk u npakrukym mist CIIO, 2-e uza. —
Mocksa 2026 Pexxum noctymna: https://urait.ru/viewer/biologiya-511618

JlonosHuTEILHAS JIUTEPATYypa

1. buonoruss B Tabnuiax W cxeMax [DJIEKTpOHHBIA pecypc]: ms
IIKOJIbHUKOB U aOUTypUEHTOB / - DIJEKTpOH. TeKcToBble naHHble. — CIIO.:
Bukropus tmmoc, 2026. -128c.-978-5-91673-024-1. — Pexum nocrymna:
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 peKOMEHIAIMNH 10
BBIMIOJTHCHUIO MPAKTUYECKUX 3aHATUM 1o jaucuuruimHe «buomorusy, TTXT-
dbunuan PI'VIIC, 2026 r.

HNuTepHeT-pecypcehl
1. www.ttgt.org (Caiitr Tuxoperkoro TexHukyma JKeae3HOIOPOKHOTO
TpancmopTa)
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https://urait.ru/viewer/biologiya-511618#page/2
http://www.iprbookshop.ru/
http://www.ttgt.org/

2. www.fcior.edu.ru

oOpazoBarenbHbIX pecypcoB — OIOP).
3. http://www.window.edu.ru (EanHoe OKHO gocTyma K 00pa30BaTeIbHBIM
pecypcaM MHTEpHETa IO OUOJIOTUH)
4. https://www.sbio.info (Bcst 6uonorus. CoBpeMeHHasi OMOJIOTHS, CTaThy,

HOBOCTH)

(DenepanbHbIi

HEeHTp  MH(OPMALMOHHO-

5. https://oblakoz.ru (Tpenaxep «O01aKo 3HAHUI)
6. https://resh.edu.ru (Poccuiickas 3eKTpoHHas IIKOJIA)

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

KoHTpo/ib M OLeHKa pe3ylbTaToB OCBOCHHS 00IIe00pa30BaTEIbHOI
JTVCHUTUTMHBI PACKPBIBACTCS Yepe3 MTUCHUIUTMHAPHBIE PE3yabTaThl, HAIPaBJICHHBIC
Ha (QopMHpOBaHHE OOIMX U MPO(GECCHOHAIBHBIX KOMIIETCHIIMKA MO pa3jienaM U
TEMaM CoJIep>KaHMsI yueOHOTro MaTepuaia

Oo0mras / Paszngen / Tema Tun oueHOYHbIX MEPONIPUATH I
npodgeccuoHaNbHAsA
KOMIIETEHIU S

OK-01 Tewmsr 2.1 -2.3, 3.1- 3.3, 4.1- 4.3, | ObcyxaeHue mo BOIpocam JIEeKIIHH.
5.1-5.4,6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3zpaboTka rmiOCCapus. 3amoiiHEHUE
9.1-9.3, 9.4I1-0/c13, 9.5I1-o/c, CpPaBHHUTENBHBIX  TalOnui.  YCTHBIA
10.1, 10.2, 10.31T-0o/c, 11.111-0o/c | ompoc. TectupoBanue. BrimonHeHue

3aJaHUd MPOMEKYTOYHOM aTTECTALUU.
NnnuBuayanbHas CaMOCTOSTEIIbHAs
pabota. [IpencraBneHue pe3ynbpTaToB
MPAKTUYECKUX 3aHITUH.

OK-02 Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | ObcyxaeHue Mo BOIpocam JICKITHH.
4.3,5.1-5.4,6.1-6.3, 7.17.3, 8.1, [Ipencrasnenue pe3ynbTaToOB
8.2,9.1-9.3, 9.4I1-0/c, 9.5I1-0/c, | mpakTUYECKUX 3aHSITHH.
10.1, 10.2, 10.311-0/c, 11.1IT-0/c | IIpencraBiieHne YCTHBIX COOOIIEHUN C

MpEe3eHTAIMeH, MOJTOTOBJICHHBIX II0
MEPEYHIO HCTOYHUKOB,
PEKOMEHJIOBAaHHBIX TIPETIOIaBaTeIeM

OK-04 Temsr 2.1 -2.3, 3.1- 3.3, 4.14.3, | O0OcyxaeHuE 1O BOMPOCAM JICKITUN
5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | [IpeacraBnenue pe3yiabTaToB
9.1-9.3, 9.4I1-0/c, 9.5I1-0/c, 10.1, | MpaKTUYECKUX 3AHITHA.

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 1Mo BOIpocam JEeKIHH.

4.3, 5.1-5.4, 6.1-6.3, 7.17.3, 8.1,
8.2, 9.1-9.3, 9.4I1-o/c, 9.5I1-0/c,
10.1, 10.2, 10.311-0/c, 11.1IT-0/c

Pazpabotka rtioccapus. 3amonHEHHE
CPaBHHUTEIBHBIX  TaOMMII. Y cTHBRIN
onpoc. TectupoBanue. BrinosHeHue
3aJaHUd MPOMEKYTOYHON aTTECTALUU.
WnnuBuayanbHas CcaMOCTOSITEIbHAs
paborta. [IpeacraBneHue pe3ynbTaToB
MPAKTUYECKUX 3aAHSATUH.
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http://www.fcior.edu.ru/
http://www.window.edu.ru/
https://www.sbio.info/
https://oblakoz.ru/
https://resh.edu.ru/

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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