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1. HIOACHUTEJIBHAA 3AIIMCKA

1.1. MecTo IMCUMIUIMHBI B CTPYKType OCHOBHOI mNpo@deccuoHaIbHOI
00pa3oBaTeJIbHOM NMPOTrPAMMBbI

OOmieoOpazoBatenbHas  yueOHas — aucuuiuinHa — «buonorust»  siBisieTcs
00s13aTeNIbHON YacThI0 00IIe00pa30BaTEIHLHOTO IUKIIA 00pa30BaTEIIbHOM MPOrPaMMBbl
B cootBeTcTBUU ¢ ®I'OC CIIO no cneunansHoct 36.02.01 Berepunapusi. YueOnas
nucuuiiiHa «buonorus» BXOAUT B MpeAMETHYIO 00yacTh «ECTECTBEHHO-HAYUYHBIE
peIMEThI» U U3y4yaeTcsi Ha 6a30BOM YpOBHE.

Cornacno yueonomy miany [IICC3 no cneuuansroct 36.02.01 Berepunapust
yueOHass Harpyska OV].13 «buomorus» cocraBiaser 132 waca, BKiIHOYas
npakTHUeckue u jaboparopHbie 3aHsATus 60 yacoB. IlpomexyrouHas aTTecTalus
nmpoBoauTCS B 1 M BO 2 cemecTpax B popme IK3amMeHa.

1.2. Lleab ocBoeHust Y4eOHOM AUCHHUILINHBI

Ilenv: ¢opmMupoBaHHE y CTYAEHTOB NPEICTaBICHUS O CTPYKTYpHO-
(GYHKUIHMOHAIBHOM OpraHU3alMK )KUBBIX CUCTEM PA3HOI'0 PAHra KaK OCHOBBI IPUHATHUS
pEelIeHHI B OTHOUIEHUWU OOBEKTOB >KMBOW MPUPOABI UM B IPOU3BOJACTBEHHBIX
CUTyalUsIX.

3aoauu:

1) chopMupoBaTh MIOHUMAHKUE CTPOCHHUS, MHOTOOOpa3us U OCOOCHHOCTEH KUBBIX
CUCTEM  pa3HOrO  YPOBHS  OpraHu3alu{, 3aKOHOMEPHOCTEM  MpOTEeKaHUs
OMOJIOrMYECKUX MPOIECCOB M SIBJICHUN B OKpPYXKAIOIIEH cpene, LEeT0CTHOM HaydHOH
KapTHHBI MUPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHUS OIPEAENATh KUBbIE OOBEKTHI B MPUPOAE; MNPOBOAUTH
HaAOJIOJIEHUST 3a SKOCUCTEMAaMM Ui BBISBJICHUS €CTECTBEHHBIX M aHTPOIIOTE€HHBIX
M3MEHEHUI, HHTePIPETUPOBATh PE3YJIbTAThl HAOIIOACHHH,

3) cdopmupoBaTh HABBIKM NPOBEACHHS MPOCTEUIINX  OMOIOTHYECKHX
HKCIIEPUMEHTAJIBHBIX MCCIEIOBAHUNA C  COOJIIOJIGHHMEM TMpaBuil  O€30MacHOro
oOpalieHus ¢ 00beKTaMu U 000PYI0BAHUEM;

4) pa3BUTbh YMEHUS UCIIOJIb30BATh MHPOPMAIMIO OMOJIOTHYECKOI0 XapaKkTepa U3
pPa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHUsI MPOTHO3UPOBATH MOCIEACTBUS CBOCH AESITENTbHOCTU
[0 OTHOIIEHUIO K OKPY’Kalolllel cpeie, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBATH U
COOTI01aTh MEPHI PO MITAKTUKH 3200IEBAHU.

6) chopmMupoBaTh NOHUMaHUE 3HAUUMOCTH JIOCTHXKEHUN OMOJIOTMYECKON HAYKU
U TEXHOJIOTMM B NPAKTUYECKON NEATETbHOCTH YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX
MEIMUITMHCKUX TEXHOJOTUN U arpOoOHMOTEXHOIOT .



2. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOT'PAMMBI

2.1. llnanupyemMble pe3yJbTaTbl 0OCBOCHHUA TUCHUILIUHBI B cooTBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHne TUCIMUILIMHA UMEET MPU (POPMUPOBAHUHU, PA3BUTUH OOLTUX KOMIIETEHIIMN U MTPOQPECCUOHATBHBIX

KOMIIETEHIIUH.
Konu IlnanupyeMble pe3yJibTaThl OCBOCHHS JU CHHILIHHbI
HANMEHOBAHHE
opmupyembIx O6mue JIMcuMIUIMHAPHbIE
KOMIIEeTEeHIHM I

OK 01. Beibupatb
CITOCOOBI pelIeHuUs
3a1aq
npodeccuoHaNbHOM
JeSTEbHOCTH
NPUMEHHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIIMTAHUSI:

- TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH MAacTepCTBa,
TPYAOIIO0uE;

- TOTOBHOCTh K QKTHBHOMW JESATEIBHOCTH TEXHOJOIMYECKOH U
COLIMAJIBHOM HAIPaBJICHHOCTH, CHOCOOHOCTh HHHUIIMHUPOBATD,

IUIAHUPOBATh M CAMOCTOSITENIbHO  BBIMOJHATH  TaKylo
JIeATEIIbHOCTB;
- UHTEepec K pa3iauuHbiM cdepam 1podecCHOHATBHOM
JIeATEeNbHOCTH,

OBnazieHue yHUBEPCATbHBIMH YYEOHBIMH ITO3HABATEIBHBIMU
JICUCTBHUSIMH:

a) 0a30BbIe JTJOTHYECKHE IeiliCTBHUS:

- CaMOCTOATENBHO (OPMYIHPOBATE U
mpo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBAThH CYNICCTBECHHBIA MPU3HAK WM OCHOBAHUS IS
CpaBHEHMsI, KITacCCU(UKAIIMN ¥ 0000IIEHNS;

- OmpeneNATh eI JACATCILHOCTH, 33JaBaTh MapamMeTphl H
KPUTEPUU UX JOCTHKEHUS;

- BBIBIATH  3aKOHOMEPHOCTH |
paccMaTpuBaeMbIX SIBICHUSX;

AKTYaJIMu3NpOBaTh

IPpOTUBOPCUUA B

- copMUPOBATH 3HAHUS O MECTE U POJIU OMOJIOTHUHU B CUCTEME
€CTECTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMECHHOM
€CTEeCTBEHHOHAYYHOW KApTUHBI MHpA, B MO3HAHWU 3aKOHOB
NPUPOJLI M PEIICHWH JKU3HEHHO BaXXHBIX COIHUAIBHO-
STHUYECKHX, DSKOHOMHYECKHX, OJKOJOTHYECKUX  MpoOIeM
YEJI0BEUECTBa, a TAKXKE B PEIICHUU BOIPOCOB PAIMOHAIBHOTO
MPUPOJIONIONB30BaHUs; B (OPMHUPOBAHUM  [IEHHOCTHOTO
OTHOUIIEHUSI K TMPHUPOJIe, OOIIECTBY, YEJIOBEKYy; O BKJIAJe
POCCHIACKMX M 3apyOeKHBIX YYCHBIX - OHOJIOTOB B Pa3BUTHE
Oouosorny; (PyHKIIMOHAILHOH TPAaMOTHOCTH 4YeJIOBEKa IS
pENIeHUS KU3HEHHBIX TPOOIIEM,

- YMETh BJAJETh CUCTEMON OMOJIOTHYECKUX 3HAHHM, KOTOpas
BKJIFOYACT:

OCHOBOIIOJIATAIONINE OWOJOTHUYECKHE TEPMHUHBI W TIOHSATHSA
(>ku3Hb, KJETKA, TKaHb, OPTaH, OPTaHWU3M, BUJ, TOIYJISIIUS,
IKOCHUCTeMa, OWoleHo3, Ouocdepa; MeTabomM3M, roMeocTas,
KJIIETOYHBI MMMYHHUTET, OHOCHHTE3 Oeika, OWOMOJIMMEpHI,
JTUCKPETHOCTh,  CAaMOpPETYJSLHUs,  CaMOBOCIPOU3BEACHHE,
HACJIC/ICTBEHHOCTh, N3MEHYMBOCTh, SJHEPTO3aBUCHUMOCTh, POCT
U pa3BUTHE);

Ouosnorudeckue Tteopuu: kierouHas Tteopus T. IlIBanHa,
M Illneiinena, P. BupxoBa; KIOHAIBHO-CEIEKTUBHOTO




- BHOCHUTb KOPPEKTHBBHI B
COOTBETCTBHE  PE3YJITATOB
MMOCJE/ICTBUI IEATEIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHNE MPU PEIICHUH KM3HEHHBIX
npodiuem

0) 0a30BbIe HcCIeI0BaTeIbCKHE IeCTBHS:

- BJIAJICTh HABBIKAMH Y4eOHO-HCCIIEA0BATEIBCKON 1 MPOSKTHON
NIeATeIIbHOCTH, HABBIKAMHU pa3perieHus Ipooiem;

- BBISIBJISITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTYaJIU3UPOBAThH
3a7a4y, BBIIBUTaTh THUIIOTE3y €€ pEIICHUs, HaXOIUTh
apryMeHThI JUIsl I0Ka3aTeNbCTBA CBOUX YTBEPXKIACHUH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHUS;

- QHAJIM3UPOBATh TMOJYYEHHBIE B XOJE€ peEUICHUs 3a7adu
pe3yabTaThl, KPUTUYECKU OICHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

- yMeThb TMEPEHOCUTh 3HAHUS B I[IO3HABATEIIBHYIO H
MPAKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;

- yYMEThb HHTETPUPOBATH 3HAHUS M3 pPa3HBIX IPEIMETHBIX
oOJiacreii;

- BBIJIBUTATh HOBBIE UJIEH, MTPEIaraTb OPUTrMHAIbHBIE TOX0/IbI
U PEIICHHUS;

- CHOCOOHOCThP HMX HCIOJL30BAHHSA B II03HABATEJIbHOH U
COLMAJIbHOW MTPAKTHUKE

ACATCIIbHOCTD, OLICHUBATh
OeJIsIM, OLICHUBATh PUCKHU

nmmynurera Il Opmux, W.M. MeunukoBa, XpOMOCOMHas
Teopus HaciaeacTBeHHOCTH T. MopraHa, 3aKOH 3apObIIIEBOTO
cxoactBa K. bopa, sBomonuonnas teopus Y. JlapBuHa,
CHUHTETUYECKAasl TEOPHUS SBOJIIOLNH, TEOPHs aHTpororenesa 4.
Hapsuna; tTeopust 6uoreonenosa B.H. Cykauépa; yuenus H.1.
BaBunoBa - o IlenTpax MHOro0oOpa3us W TPOUCXOXKICHUS
KynbTypHbIX pacteHuii, A.H. CesepuoBa - 0 nyrsIx H
HarnpasJieHusx sBosoruu, B.U. Bepuasackoro - o 6uocdepe;

3aKOHBI (€QUHOOOpa3us TOTOMKOB TII€PBOTO TOKOJICHHS,
paciieruieHusi TPU3HAKOB, HE3aBUCUMOIO  HAacjeJd0BaHUsA
npusHakoB ['.  MeHaensa, CUEIUIEHHOrO  HacJeHOBaHMS

MPU3HAKOB W HapylieHHsl cueruieHus reHoB T. Moprana;
TOMOJIOTUYECKUX PSIIOB B HACJEACTBEHHOM HW3MEHUYMBOCTH
H.M. BaBuioBa, renetudyeckoro paBHosecust [x. Xapau u B.
Baiinbepra; 3apOABILLIEBOTO CXOJCTBA K. bopa,
OouoreHernyeckoro 3akoHa 3. ['ekkens, @. Mroiepa);
MIPUHIIUAIIBI (YUCTOTHI TAMET, KOMIICMEHTAPHOCTH );

npaBwia (MmuaEMYyMa FO. JInbuxa, sKoIoruueckor mupaMuIbl
qrcell, 0MoMacchl U SHEPTUHN);

runote3bl  (koauepBatHod A.M. OmnapuHa, MNEPBUYHOTO
oymnpona Jxx. Xonneiina, mukpocgep C. Dokca, pudbosuma T.
Yek);

- chopmMupoBaTh  yMEHHUS  PACKpBIBaTh  COJCpKaHUE
OCHOBOTOJIATalOMINX OUOMOTHYECKUX TEOPHUH U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallHOHHOW, 3BOJIIOIIMOHHOM,
MPOUCXOXKACHUS J>KM3HM U YEJIOBEKa; BIAJEHUE CHUCTEMOI
3HAaHUH 00 OCHOBHBIX METOJIaX HAYYHOTO TIO3HAHUSA,
UCIIONIb3YEMBIX B OHOJOTHYECKUX UCCIEIOBAHUIX JKUBBIX
00BEKTOB M IKOCHUCTEM (OMHCAHUE, U3MEPECHHE, MPOBEIICHNE
HaOII0ICHU ); crocobamu BBIABIIEHUSI u OLICHKU
AHTPOIOTE€HHBIX U3MEHEHHH B IPUPOJIE;

- chopMuUpOBaTH YMEHHS PACKpPHIBATH OCHOBOIMOJATAIOIINE
Ouosornueckue 3akoHbl U 3akoHomepHoctH (I'. Mennperns, T.
Moprana, H.W. Basunoga, 3. I'ekkenst, @. Mromnepa, K. bapa),
I'PaHULBI UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;




- YMETh BBIJIENSATH CYIIECTBEHHBIC TPU3HAKHU:
CTPOCHHUS BHPYCOB, KJIETOK TPOKAPUOT W  DYKAPHOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, BHUJIOB,
OHMOreo1eH030B, SKOCUCTEM U Orochepsl;

CTPOEHHSI OPraHOB U CHCTEM OPraHOB PACTEHHH, KHUBOTHBIX,
YeJIoBEKa; MPOIECCOB KU3HENECSATEIbHOCTH, MPOTEKAIOIINX B
OpraHu3Max pacTeHHIA, )KUBOTHBIX M YEIOBEKa;
OMOJIOTHYECKUX TPOIIECCOB: 0OMEHa BeleCTB (METaboIn3M),
uHpOpMAlMM W TPEBpAIICHUS  DHEPruH,  OpOKeHUs,
aBTOTPOHOTO W  TreTepoTpodHOTO  THIOB  THUTAHUSA,
¢doTocHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a, raMeTOreHesa,
AMOpHUOTeHe3a, OCTAMOPUOHAIILHOTO pa3BUTHA,
pPa3MHOXXEHHS, WHIWBHIYaTbHOTO PAa3BUTUS  OpraHU3Ma
(oHTOTEHe3a), B3aMMOJACHCTBUS T€HOB, TeTEpPO3Uca; NeHCTBUI
HCKYCCTBEHHOTO OTOOpa, CTaOMIIM3UPYIOIIETO, IBUXKYILETO U
Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOpA; alIONaTPUIECKOro U
CUMMATPUIECKOTO BUI000PA30BAHNS; BIUSHUS IBIKYITUX CHIT
SBOJIIOIIMM Ha TEHO(OH] MOMYNALUU; MPUCTOCOOTICEHHOCTH
OpPTaHU3MOB K cpesie OOWTaHWsI, YepeOBaHUs HaIpaBICHUH
ABOJIIOIIMM; KPYroBOPOTa BEUIECTB M TIOTOKA DJHEPIHH B
HKOCHUCTEMAX;

- MpuOOpPEeCTH OMNBIT MPUMEHEHHs OCHOBHBIX METOJOB
HAyYHOTO NTO3HAHUS, UCTIOB3YEMBIX B OMOJIOTHU: HAOIIOICHHS
U ONHCAHMUA JKUBBIX CHCTEM, TIPOLECCOB H SIBICHUH;
OpTaHu3allui U MPOBEACHUS OMOJOTHYECKOTO IKCIEPUMEHTA,
BBIIBIDKEHUSI THUIOTE3, BBISBIATH 3aBUCUMOCTH  MEXKIY
UCCIICTyeMbIMH  BEJIMYMHAMH, OOBICHATH  TOJTyYCHHBIC
pe3ynbTaThl U (OPMYIHUPOBATH BBIBOJABI C HCIIOJIB30BAHUEM
HAayYHBIX IMOHSITUN, TEOPUH U 3aKOHOB;

- chopMHpOBATh YMEHHUSI BBIICIATH CYIIECTBEHHBIC PU3HAKU
BHUPYCOB, KJIETOK MPOKAPUOT U AYKAPUOT; OAHOKIETOUYHBIX U
MHOTOKJICTOYHBIX OpPraHM3MOB, BHUJOB, OHOTEOIICHO30B H
9KOCUCTEM; OCOOEHHOCTH IIPOLIECCOB OOMEHa BEIIECTB H
MpeBpallleHUs]  DHEPTMH B KIIETKE, ¢dorocunTesa,
IJIACTUYECKOTO W JHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a,




MUTO3a, M€i103a, OIIOJJOTBOPEHHUSI, pa3BUTHS U PA3MHOKECHHMS,
MHANBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), 00pbObI
3a CyIIeCTBOBAaHUE, €CTECTBEHHOT0 0TOOpa, BUA000pa30BaHus,
MPHUCTIOCOOJICHHOCTH OPTaHNU3MOB K Cpejie OOUTaHMUS, BIHSHUS
KOMIIOHEHTOB HSKOCHCTEM, AaHTPONOICHHbIX W3MEHEHUH B
HKOCHCTEMAaX CBOEH MECTHOCTH, KpPyroBOpPOTa BEUIECTB U
MpeBpaleHne YHepruu B ouocdepe;

- chopMupoOBaTh YMEHHS IPUMEHATh NOJIYUYECHHBIE 3HAHUSA AJIs
OOBSICHEHUS] OHMOJIOTMYECKUX TPOIIECCOB M SIBICHUH, IS
INPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEAHEBHOM KHU3HU C
nenplo  obecrieuyeHuss OE30MaCHOCTH CBOETO  3/I0pOBbSl U
3JI0pOBbsSl  OKPYXAIOIIUX JIHOAEH, COOMIOIEHUs 340pPOBOTO
o0pasa >KU3HH, HOPM TPaMOTHOTO MOBEJIEHUS B OKpY KaroIIen
IPUPOAHOI cpexe; IOHUMaHHe HE00X0IUMOCTH
WCTIOJIb30BAaHUSl JOCTHXKCHUH COBPEMEHHOW OHOJOTHH U
OMOTEXHOJIOTMH JUIsl PAlMOHAIBHOTO MPHUPOIONOIb30BaAHUS;
YMEHHE  HCIOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI,
OMOJIOTHYECKYI0 ~ TEPMHUHOJIOTHIO M CHUMBOJMKY  JUIS
JI0Ka3aTeIbCTBA pozacTBa OpraHu3MOB pa3HBIX
CHUCTEMaTHUYECKUX TIPYII; B3aMMOCBSI3U OPraHU3MOB U CpPEIbl
OOWTaHWS; EIWHCTBA YEJOBEYECKHX pac, HEO0OXOAMMOCTH
3JI0pOBOr0 00pasa *HU3HU, COXpAaHEHUs Pa3HOOOpa3us BUIOB U
HKOCHCTEM, KaK YCJIOBHS COCYHIECTBOBAHHS TPHPOIBI U
YeJI0BEUYECTBA;

- chopMHUpOBaTh yMEHHUS pelaTh OWOJOTHYECKHE 3aayH,
COCTaBJIATh FT€HOTHUIIUYECKHE CXEMbI CKPELIMBAHUS JIJIsl Pa3HbIX
TUTIOB HACJIEZIOBaHUS TPU3HAKOB Y OPraHU3MOB, COCTAaBIIATH
CXEMBI IepPeHOca BEIIECTB M SHEPruu B dKocHucTeMax (Lenu
IIUTAHUS, IUILIEBbIE CETH), BBIABIATh IPUIMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY HCCIIEAYeMBIMH OMOJIOIMYECKUMH OOBEKTaMHU,
IIPOLIECCaMU U SIBJIICHUSMM; J€J1aTh BBIBOJbI U IIPOTHO3bI Ha
OCHOBAHHUU MOJYYEHHBIX PE3YyJIbTATOB;

- chopMHpOBaTh  YMEHHUS  KPUTHYECKHM  OLICHMBATh
MHPOPMALIHMIO OHOJIOIMYECKOTO COJEpIKAHUS, BKIIIOYAIOIIYIO
TICEB/IOHAYYHbIE 3HAHUS U3 PA3JIUYHBIX HCTOUHHKOB (CpE/CTBA




MaccoBoil WH(pOpPMAINUK, HAYYHO-TIOMYISPHBIE MaTepHalb);
WHTEPIPETHPOBATh  ITHYECKHUE  ACTEKThl  COBPEMEHHBIX
UCCIEeIOBaHUI B OHWOJOTHHU, MEIUINHE, OHOTEXHOJIOTUU;
paccMaTpuBaTh  TIJI0OANbHBIE  3KOJOTHMYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHHIO K HUM
COOCTBEHHYIO TO3ULIMI0, YMEHHE OIICHUBaTh JTUYECKUE
aCIEeKThl ~ COBPEMEHHBIX  WCCIEAOBaHWH B 00JacTu
OMOTEXHOJIOTHH U TeHETHUECKUX TEXHOJIOTUHN (KJIOHHPOBAaHUE,
HCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAMPABICHHOE H3MEHEHHE
reHOMa U CO3/IaHHE TPAHCTEHHBIX OPraHU3MOB);

- copMHUpPOBATH YMEHHSI CO3/1aBaTh COOCTBEHHBIE TUCHMEHHBIE
U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOTrHUecKor HH(popMaIiu
W3 HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO HCIIOJH30BAThH
MTOHSATUHHBIN anmapat OHOJIOTHH;

- yMeTb  BBIABUTaTh  THUIOTE3bl,  MPOBEPATH  HX
SKCIIEPUMEHTAIBHBIMU ~ CpeACTBaMU, (GOpMyIupys  Ielb
HCCIIEIOBaHUS, aHAJIU3UPOBATh IOJYYCHHBIC PE3YNbTaThl U
JIeNaTh BBIBOJIBI,

- IPUHUMATh Y4acTHE B HAYYHO-HCCIIEI0BATEILCKON paboTe 1o
OMOJIOTUH, HKOJIOTMM W MEIUIMHE, MPOBOAMMON Ha 0asze
IIKOJIGHBIX HAYYHBIX OOIIECTB W IyOJMYHO TPEACTABIIATH
MOJTyUYEHHBIE PE3yabTaThl HA YUYEHWYECKUX KOH(DEpEeHIIHIX
pPa3HOTr0 YPOBHS,

OK 02. Mcnonp3oBath
COBpPEMEHHbIE
CpeICTBa MOUCKA,
aHam3a u
UHTEPIIPETAIIAN
UHPOpPMALIUHU U
nH(OpMAITMOHHBIC
TEXHOJIOTUH IS
BBITTOJTHEHHS 33144
npodeccuoHaIbHON
JeSTEITLHOCTH

B 00nacTy IeHHOCTH HAyYHOT'O MO3HAHUSA:

- c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HayKd U OOILIECTBEHHOU
MPaKTUKH, OCHOBaHHOT'O Ha Jiasnore KYJIbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHME SI3bIKOBOM U UATATEIbCKOM KYJIBTYPBI KaK
CpeZICTBA B3aUMOJECHCTBHS MEXKY JIFOJIBMU U IO3HAHUS MUPA;

- OCO3HAaHWE LEHHOCTU HAYYHOW JEATEIbHOCTH, T'OTOBHOCTh
OCYLIECTBIISATh IIPOEKTHYIO u MCCIIEI0BATEIbCKYIO
JIeATEIbHOCTh UHANBUYAIIBHO U B TPYIIIE;

- chopMHupoBaTh  yYMEHHS  KPUTHUYECKH  OIICHUBATH
uH(pOpMaIIUI0 OUOJIIOTMYECKOTO COJCPKAHUS, BKIFOYAIOIIYIO
ICCBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX UCTOYHHUKOB (Cpe,)ICTBa
MaccoBoil WH(pOpMAaIUK, HAYYHO-TIOMYNSPHBIE MaTepHalbl);
HHTCPIPETUPOBATH ITUYCCKUC ACIICKTHI COBPCMCHHBIX
HCCIIeIOBaHU B OMOJOTMH, MEIULIMHE, OMOTEXHOJIOTHH;

- HMHTEPIPETHPOBATh ATHYECKHE AaCIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHMH, MEIUIMHE, OHOTEXHOJIOIHH;
paccMaTpuBaTh  TJIOOQJIBHBIE  DKOJIOTHUECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOLICHUIO K HHUM
COOCTBEHHYIO TO3WIIMI0, YMEHHE OIICHWBAaTh OSTHYECKUE
ACIICKThI COBPCMCHHBIX I/ICCJICIIOBaHI/II\/JI B OGJIE[CTI/I




OBnazieHne yHUBEPCAJIbHBIMU YUEOHBIMH I103HABaTEIbHBIMU
IEUCTBUSIMU.

B) paboTa ¢ uHpOpManueii:

- BJIaJIETh HABBIKAMHU TIOTYYCHUST HH)OPMAIUN U3 UCTOYHHUKOB
pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH MOMCK, aHAIIN3,
CHUCTEMATH3alMI0 U MHTEPIpPETalMi0 UH(OPMALMK PA3INIHBIX
BUJIOB M (pOpM IpeICTaBICHHUS;

- CO3/1aBaTh TEKCThl B PpAa3IMYHbIX (¢opmaTax ¢ Yy4eToM
Ha3zHaueHus HMHQOpMAIMM W IIEJEBOM ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO (POpMY IPEJCTABICHUS U BU3yaIU3aluH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(POpPMALIUH, €€
COOTBETCTBHUE NPABOBBIM U MOPAJIBHO-3TUYECKHM HOpMaM;

- UCIIONIb30BATh cpeacTBa MH(POPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOIMH B PEIIEHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OPTraHU3aIIMOHHBIX 33/1a4 C COOTIOICHIEM
TpeOOBaHUN 3PrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, T'MTHEHBI,
pecypcocOepexeHns, MPaBOBBIX M ATHYECKUX HOPM, HOPM
nH(GOPMaIIMOHHON OE30MaCHOCTH;

- BJIaJIETh HAaBBIKAMH PACIIO3HABAHMS W 3alIUTHI WHPOPMAIINH,
MH(POPMALMOHHOM 6€30MacCHOCTH JIUYHOCTH

OMOTEXHOJIOIMH U TEHETUYECKUX TEXHOJIOTH (KIIOHHUpPOBAHUE,
HCKYCCTBEHHOE OIUIOIOTBOPEHHE, HANPABICHHOE M3MEHEHHE
reHoMa U CO3JIaHUE TPAHCTEHHBIX OPraHU3MOB);

- chopMupoBaTH YMEHHSI CO3/1aBaTh COOCTBEHHBIEC ITMCHMEHHBIE
Y YCTHBIE COOOIIEHHUS HA OCHOBE OMOI0rn4eckoit nHpopMaIuu
U3 HECKOJBbKMX MCTOYHHKOB, TPAaMOTHO HCIOJb30BATh
MOHSATUHMHBIN annapaT ON0JIOTHH

OK 04. D¢dextuBHO

B3aWMOJIEHICTBOBAaTh U

paboTtath B
KOJUIEKTUBE u
KOMaH/1e

- TOTOBHOCTh K CAaMOpPA3BUTHUIO, CAMOCTOATEIBHOCTH H
CaMOOIIPEEIICHHIO;

-OBJIaJICHUE HaBBbIKaMH y4eOHO-HCCIeJ0BATEIHCKOM,
MPOEKTHOM U COLIMATIbHOM NEATEIIbHOCTH;

OBiaseHne  yHMBepPCAJIbHBIMHU KOMMY HUKATHBHBIMHU
AeCTBUAMMU:

0) coBMecTHasl 1eATeILHOCTD !

- TIOHUMATh M HCIOJb30BATh IMPEHMYIIECTBA KOMAHIHOW M
WH/IUBUAYaJIbHONU PabOTHI;

- IPUHUMATh IIeJTH COBMECTHOM J1eSITEIbHOCTH, OPIaHU30BhIBATH
U KOOPJUHHMPOBATH JECUCTBHS 10 €€ JOCTHXKEHHUIO: COCTABIIAThH
IJIaH JEWCTBUHM, pacupenensaTb pPoJd C Yy4ETOM MHEHUM
YYaCTHHUKOB 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI;

- KOOPIMHUPOBATH M BBIIOJIHATH paOOTy B yCIOBHSIX PEATBHOTO,
BUPTYaJIbHOT'O M1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- chopMupoBaTh YMEHHSI CO31aBaTh COOCTBEHHbIE TUCbMEHHbIE
U YCTHbBIE COOOLIEHHS HA OCHOBE OMOJIOTrNYeCKON HH(pOpMaIK
U3 HECKOJBKMX HCTOYHUKOB, TIpPaMOTHO HCIIOJIb30BaTh
MOHSTUMHBIN annapaTt OUOJIOTUH;

- yMETb  BBIIABUraTb  TUIOTE3Bl,  IPOBEPATH  HX
SKCIIEPUMEHTAJIBHBIMU ~ CPEJCTBAMHU, (QOpMyIUpys  Lelb
UCCIIEI0OBaHMs, AHAJIU3UPOBATh IIOJYyYEHHBIE PE3YIbTaThl U
JIeN1aTh BBIBOJIbI;

- IPUHUMATh yYacTHE B HAYYHO-UCCIIEIOBATENBCKOM paboTe 1o
OMOJIOTHH, AKOJOTUHW W MEIUIMHE, TPOBOJAMMON Ha Oase
IIKOJBHBIX HAy4YHBIX OOLIECTB M MYOJIUYHO MPEACTaBIATH
IIOJy4eHHbIE PEe3yJIbTaThl Ha YYEHHYECKHX KOH(EpeHLUsIX
pPa3HOTO YPOBHS
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- OCYILECTBIISITh IMO3UTUBHOE CTPATETMUECKOE IIOBEJICHUE B
Pa3IMYHBIX CUTYALMSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHUE,
OBITh HHUIIUATUBHBIM

OBananenue YHHBEPCAJIbHBIMH
AeCTBUAMU:

I') NpUHATHE ce0sl U APYTHX JIOAeH:
- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX JIIOJIEH TPU aHAIIN3e
PE3YNbTATOB JIEATEIIBHOCTH;

- IPU3HABaTh CBOE MIPaBO U NPABO APYTHUX JIIOJEH HA OLINOKY;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH APYroro
4eJIoBEKa

PeryJsiTUBHbIMHU

OK 07.
ConelicTBOBATE
COXpaHEHUIO
OKpYXaroIieu cpeapl,
pecypcocOepeReHHIO,
MPUMEHSTh 3HAHUS 00
W3MCHCHUU KITUMaTa,
MIPUHLIUTIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIEICTBOBATH B
Ype3BbIYaHBIX
CUTYaIUsAX

B o0s1acTH 3K0/10rH4€CKOr0 BOCIIUTAHUS:

- c(pOpMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYpPbI, OHUMAaHUE
BIIMSIHUSL COLIMAIBHO-D)KOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE
HOPUPOAHON M COLMAIBHOM Cpenibl, OCO3HAHHE TJI00AIBLHOIO
XapakTepa 3KOJIOrHYECKUX IPoOIeM;

- IUIAHUPOBAHUE U OCYILIECTBJIICHHE EHUCTBUI B OKPYKAIOLIEH
cpeie Ha OCHOBE 3HAHUA LeJed YCTOMYHMBOIO pPa3BUTHS
4eJI0BEYECTBA;
AKTHBHOC HCTIPpUATUC
OKpYXarollen cpene;

- YMCHHC NPOIHO3UPOBATH H€6J'Ial"OHpI/I$ITHI)I€ OKOJIOTHYCCKUEC
MOCJIECTBYS NPEAIPUHUMAEMBIX JEHCTBUN, IPEIOTBpaLIaTh
Ux;

JICUCTBUMA,  MPUHOCAIIMX  BpEx

- paCciupCHUC OIIbITa ACATCIIbHOCTH 3KOJIOTHYECKOH
HAITpaBJICHHOCTH;
- OBJIaACHUC HaBBIKaMH yqe6HO-HCCHeHOBaTeHLCKOﬁ,

MPOEKTHOM M COLIMATIbHOM AEATEIIBHOCTH

- BJIAZICTh CUCTEMOM 3HaHUII 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, UCTIONb3YEeMbIX B OMOJIOTMYECKUX HCCIIEIOBAHUIX
KHUBBIX OOBEKTOB U SKOCHCTEM (OMHCaHUe, H3MEpEeHHeE,
MpoBeJieHUue HAOIIOACHHI); ClIocOOaMH BBISBICHUSI U OLIEHKH
AHTPOIIOTEHHBIX U3MEHEHUH B IPUPOJE;

- YMETh BBIABIISTh OTJIIMYNUTEIbHBIE IPU3HAKHU )KUBBIX CUCTEM, B
TOM 4YHClIe TpUOOB, pPACTEHHWH, >KMBOTHBIX W YEJIOBEKa;
MPHUCTIOCOOIEHHOCTh BUIOB K Cpejie 0OUTaHuUs, a0MOTUYECKUX
U OMOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOINECTBAX, aHTPOINOTCHHBIX M3MEHEHUU B
IKOCHCTEMaX CBOCH MECTHOCTH;

- YMETb BBIACIATH CYIIECTBEHHBIC MPU3HAKU OMOIOTUYECKUX
IpoLeccoB: oOMeHa BelecTB (MeTabosnu3M), HHPOpMALUU U
NpEBpaIlleHUs]  SHEPruH, OpOKeHUs, aBTOTPO(YHOro H
reTepoTpoHOr0  TUMOB  TUTaHUA,  (PoTrocuHTE3a |
XEMOCHHTE3a, MUTO03a, Mel03a, raMeToreHesa, SMOpUOreHesa,

MOCTAMOPHOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
UHAVBUAYAJIBHOTO  pPa3BUTHS  OpraHu3ma  (OHTOIE€HE3a),
B3aUMOJICHCTBHS TCHOB, reTepo3uca; JIercTBHI

HCKYCCTBEHHOTO 0TOOpa, CTaOMIIM3UPYIOIIETO, JBUXKYILETO U
Pa3phIBAIOIIEr0 €CTECTBEHHOTO 0TOOpPA; aIONaTpHYECKOro
CHUMIIaTPUYECKOT'0 BUI000PA30BAHNS; BIUSHUS ABHXKYIIMX CHIT
HBOJIONMH HA TEHO(MOHJ TMOIMYJSIHUU; HPUCTIOCOOICHHOCTH
OpPTraHu3MOB K cpejie oOMTaHMsl, YepeOBaHUsl HaNpaBICHHUN
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OBOJJIIOLIMH, KpYroBopoTa BCIICCTB U IIOTOKA OSHEPTHUU B
OKOCUCTEMAX

IIK 2.2. Breimonuenne
neueOHO-
IHUArHOCTHYECKUX
BETEPUHAPHBIX
MaHUTYJISIIUH.

IIK 2.3. BeimoaHnenue
JIe4eOHO-
JHArHOCTHYECCKUX
BETEPUHAPHBIX
MEpPOIPUATUH B
YCIOBHUAX
CIIELIUATTU3UPOBAHHBIX
JKMBOTHOBOJYECKHX
XO3SIUCTB

B o0macti meHHOCTH HayJIHOT'O TTO3HAHUS:

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd W OOIIECTBEHHOMH
MIPAKTHUKH, OCHOBaHHOTO Ha Jaiore KYJIBTYP,
CHIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPIIICHCTBOBAHHUE S3BIKOBOM M UNTATEIILCKOM KYJIBTYPBI KaK
CpEelICTBA B3aMMOJICHCTBHSI MEXKIY JIFOJIBMH U TTO3HAHUS MHPA;

- OCO3HaHWE IICHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh HPOEKTHYIO u UCCIIEI0OBATEIBCKYIO
JeSTEIILHOCTh MHANBHYAIBHO U B TPYIIIIE;

OBnaneHNe YHHUBEpPCATHHBIMU YUEOHBIMH ITO3HABATEIHLHBIMU
NEUCTBUSIMU.

B) paboTa ¢ uHpOpMaLueii:

- BJIaJICTh HABBIKAMHU TOJTYYCHHUST HH)OPMAIUN U3 UCTOYHUKOB
Pa3HBIX TUTIOB, CAMOCTOSATEIBHO OCYIIECTBIISATH IMOMCK, aHAIIN3,
CUCTEMATH3AIMI0O U UHTEPIPETAIMIO HH(OPMAIIMU Pa3TNIHBIX
BUJIOB B (DOPM TIPE/ICTABIICHUS;

- CO3/1aBaTh TEKCThl B PA3JIMYHBIX ¢opMarax ¢ y4eToM
Ha3HAYCHUS WHPOpPMAIMK W IEJICBOW ayIUTOPUU, BBHIOUpAs
ONTUMABHYIO (POPMY IIPEICTABICHHS U BU3YyaTH3aIUH;

- OLIEHUBAThH JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(POpPMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPAJIHbHO-ITHYECKHUM HOPMaM;

- UCTIOJIB30BaTh cpencTBa WH(POPMAITMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJOTUH B PEUICHHH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U OPTraHU3aIMOHHBIX 33]1a4 C COOJI0CHIEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKH O€30MACHOCTH, TUTHEHBI,
pecypcocOepeeHrs, TMPABOBBIX M ATHYECKUX HOPM, HOPM
MH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJICTh HAaBBIKAMH PACIIO3HABAHMS U 3AIUTH HH)OPMAITHH,
MH(POPMALMOHHOM 0€30MaCHOCTH JIMYHOCTHU

- chopmupoBaTh  yYMEHHS  KPUTHYECKH  OLIEHUBATh
MHPOPMAIIHMI0 OHOJIOIMYECKOTO COJEpIKAaHUS, BKIIIOYAIOIIYIO
TICEBJIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UICTOYHHUKOB (CpeacTBa
MaccoBOil MH(pOpMAIMK, HAYYHO-TIOMYJSPHBIE MaTepUalbl);
UHTEPIIPETUPOBATh ~ OTHYECKHE  ACIEKTBl  COBPEMEHHBIX
WCCIIeIOBAaHUI B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOT HH;

- HUHTEPIPETHPOBATb HTHYECKHE AaACHEKTBI COBPEMEHHBIX
UCCIIEZIOBAaHU B OHOJOTMM, MEIUIMHE, OHOTEXHOJOTHH;
paccMaTpuBaTh  TIJI00aJbHBIE  HKOJOTHYECKHE  MPOOIEeMbI
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOUICHHIO K HHUM
COOCTBEHHYIO MO3MIHI0, YMEHHE OLICHHBAaTh OSTHYECKUE
acCTeKThl ~ COBPEMEHHBIX  HWCCIIEIOBaHMA B o0iacTu
OMOTEXHOJIOIMH U TE€HETUYECKUX TEXHOJOIMH (KIIOHHMPOBAHUE,
UCKYCCTBCHHOE OIUIOJOTBOPCHME, HANPABICHHOE HM3MCHCHHE
reHoMa U CO3JIaHUE TPAHCT€HHBIX OPraHU3MOB);

- copMHUpPOBATH YMEHHUSI CO3/1aBaTh COOCTBEHHbBIE TUCHbMEHHbBIE
U YCTHBIE COOOIIEHHUS HA OCHOBE OMOI0rn4eckoit nHpopMaluu
U3 HECKOJIBKHX HWCTOYHHMKOB, TPAaMOTHO HCIIOJIb30BAThH
MOHSATHIHBIN anmapaT OUoJIOTHH
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2.2. IlnanupyemMble TUYHOCTHBIE Pe3YJbTATHI peaju3alu NPOorpaMMbl

BOCIIUTAHMA
Kon JInuHOCTHBIE pe3yIbTaThl IPOrPAMMBbI BOCIIUTAHUS
JIMYHOCTHBIX
pe3yJIbTaTOB
peaju3zanuu
NPOrpamMMblI
BOCIIUTAHMSA
IKOJOTrHYeCKOe BOCIIUTAHUE
JIEMOHCTPUPOBATh B HIOBEJICHUU c(OpMUPOBAHHOCTH
HKOJIOTUYECKON KyJIbTyphl HAa OCHOBE IOHMMAHHUSI BIUSHUS
JIP 33 COIMAJIbBHO-2KOHOMHMYECKUX IPOIECCOB Ha NPUPOAY, B TOM
YuClie Ha TJI00AJIbHOM YpOBHE, OTBETCTBEHHOCTbH 3a JCUCTBUS B
MIPUPOIHOM Cpelie
P 34 BBIpAXaTh JCATENbHOE HEMPUATHE JEHCTBUM, MPUHOCALIUX BPE/
pupojie
OPUMEHATh 3HAHUS ECTECTBEHHBIX M COIMAJIbHBIX HAayK IS
JIP 35 pa3yMHOro, OepeKIMBOI0 HPUPOJONOIb30BaHUS B  OBITY,
00IIIECTBEHHOM MPOCTPAHCTBE
UMETh W pa3BUBATh ONBIT SKOJIOTMYECKH HAMpaBICHHOH,
JIP 36 MPUPOJIOOXPAHHON,  pecypcocOeperaionieid  J1eITeIbHOCTH,
YUYACTBYIOIIHMHA B €r0 MPHOOPETEHUH APYTHUMH JIFOIbMHU
IleHHOCTH HAYYHOI0 IO3HAHUS
JeSITeNIbHO BbIpaXKaTh II03HABAaTENIbHbIE HHTEPEChl B Pa3HBIX
JIP 37 NpEeIMETHBIX  00JacTsIX ¢  y4éTOM CBOMX  MHTEPECOB,
CIIOCOOHOCTEMH, TOCTKEHUI
o0nazaTh MPEACTABICHHEM O COBPEMEHHON HAay4YHOW KapTHHE
TP 38 MHpa, NOCTIKCHWAX HAYKH M TEXHHKH, apryMEHTHPOBAHHO
BBIp@XaTh NMOHMMAHWE 3HAYCHHUS HAYKU B KU3HU POCCHUUCKOTO
obmiecTtBa, oOecrmeuyeHUH €ro 0e30MacHOCTH, T'yMaHHUTAPHOM,
COLIMAJIbHO-D)KOHOMUYECKOM pa3Butuu Poccun
JEMOHCTPUPOBaTh  HABBIKK  KPUTHYECKOIO  MBILUICHUS,
OIpeeNIeHHs] JTOCTOBEPHOM HayyHOW WHGOpMAIMK U KPUTUKH
JIP 39 AHTUHAYYHBIX NPEACTABICHUN
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3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHBI

3.1. O0beM TUCHMIUIMHBI U BUAbI y4eOHOH padoThl

Bun yyeOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrpaMMbl IMCUUIITHHbI 132
B T.4.

OcHoBHoOE coiep:KaHue 96
BT. U.:

TEOPETUYECKOe 00yUeHUE 66
MIPAKTUYECKUE 3aHATUSA 24
nabopaToOpHBIC 3aHATHS 6
IIpogeccuoHAIBLHO-OPHEHTHUPOBAHHOE COePKAHUE 24
(coxep:kaHue NMPUKJIATHOTO MOTYJIA)

TEOpEeTUYECKoe 00ydeHue 8
MMPAKTUYECKUE 3aHATUSA 14
1abopaTopHBIC 3aHSATHUS 2
IIpome:xxyTouHasi atTecTauus (AK3aMeH) 12
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3.2. TeMmaTu4eCcKUH IUIAH U COAEPKAHME TUCHUIIMHBI «XUMMA»

dopMupyemblie
HaumenoBanue Conep:xaHue yyeOHOro MmaTepuasa (0CHOBHOe H MPogecCHOHATIbHO-OPUEHTHPOBAHHOE), O0beM | KOMIeTEHIHH,
pa3aesioB U TeM J1abopaTopHbIe H NPAKTHYeCKHe 3aHATHS, MPUKJIATHOH MOLY b 4acoB JHYHOCTHBbIE
pe3yJabTaThl
Pa3zpnea 1. Kitetka — cTpyKTYpPHO-(PYHKIIHOHAJIBbHAS eIMHULIA )KMBOI'Q 34
Tema 1.1. OcHOBHOe colep:;KaHue 2
buonorus kak Teopernueckoe o0yuyeHue: 2
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUH ¢ JPYTUMH HayKaMH: OMOXuMusi, Onodusnka, 6MOHMKA, OK 02
reHoreorpadus u ap. Poip u MecTo Omosnoruu B GopMHUPOBAHUN COBPEMEHHON HayYHOI KapTHHBI JIP 37-JIP39
Mupa. 3HaueHue Ouojornyeckux 3Hanui. Mcropus Ononorun. 3HayeHUe IUTOJIIOTUH JUIsl pa3BUTHS
OMOJIOTHH ¥ IO3HAHUS MPUPOJIBL. METOABI IUTOIOTHH: MUKPOCKOIINS, XpoMaTorpadus, 31eKTpodopes,
METOJ MEYEHBIX aTOMOB, AU depeHnnansHoe NeHTPUPYTUpOBaHUE, KyJIbTypa KIETOK
Tema 1.2. O0mas | OCHOBHOE COep:KaAHHUE 2
xapakrepucTuka | TeopeTuueckoe o0yueHuHe: 2
KAHH PaznoobOpasue Ouocuctem. Opranusanus OUOJIOTHIECKUX CUCTEM. Y POBHU OpPraHU3aIMH OMOCUCTEM: OK 02
MOJIEKYJISIPHO-T€HETUYECKU I, OPraHOMIHO-KJIETOYHBIH, OPraHU3MEHHBIH, MTOIYISIIHOHHO-BUIOBOH, JIP 37-JIP39
HKOCHUCTEMHBIH (OHoreoneHoTndeckuii), Onochepusiii. Hayku, nsydaromnme Onoaorunueckue 00beKThl
Ha Pa3HbIX YPOBHSAX OpraHU3auy >Ku3HU. OO0IIas XxapaKTepUCTHKA KU3HH, CBOMCTBA KHUBBIX CHCTEM.
I[Tpoueccel, mpoucxoasaiue B OnocucTeMax
Tema 1.3. OcHOBHOe coiepKaHue 6
buonornyeckn Teopernueckoe odyueHue: 2
BAXHLIC XUMHUUECKUH cOCTaB KJIETKH. Heopranuueckue BemecTBa KJIETKH, UX OMOJIoruyecKast poib.
XHMHYECKHE Opranuveckue BemecTsa KieTku. brosjorndeckue monmumepsl. beaku. CTpykTypa U GyHKITUH
COCTHHEHM 0enKoBOM MOJIEKYIbl. DepMEHTBI, MPUHITUN UX JIeHCTBUA. YTieBoabl. buonornyeckue pyHKInu
YTJIEBOJIOB. OK 01
Jlumuaet. O6mmit mnad crpoeHus. ['uapodunsHO-THApoPoOHBIE cBOlicTBa. Kitaccupukarus TUmuaoB. OK 02
buonornueckue ¢pynkiuu munuaos. AT®. Crpoenue monekyiasl AT®. buonornueckue pynakuuu ATD HP%I7< %‘{)39

IMpakTHyeckue 3aHATHS:

Ponb OenkoB, yriieBoJ0B U JKUPOB B OpraHU3MeE 4esioBeKa. BUTaMuHbl 1 OMOJIOTHYECKH aKTUBHBIC
n00aBKH, UX 3HAYCHHE B )KM3HU OpPraHru3Ma 4elloBeKa. [ Umo- 1 aBUTaMUHO3BI UX MOCJIEICTBUS.
[IpencraBicHUe YCTHBIX COOOIICHUI C TIPE3CHTAIMEH, TTOITOTOBJICHHBIX TI0 TIEPEYHIO NCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEIoIaBaTeIeM
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JlabGopaTopHble 3aHATHSA:

JlaGoparopnas padota “Onpenencaue ButaMuaa C B IPOIyKTaX MATAHUS
HO,Z[FOTOBKa BApHUAHTOB OIIbITA, Ha6JIIO,Z[CHI/Ie 34 KAQYCCTBCHHBIMU PCAKIUAMU, 3aIIOJIHCHHUC pa60qel71
Ta0JIMLIbI, UHTEpIpETalHs HA0II0aeMbIX sIBJIEHUH, POpMYIHMpOBaHHE BHIBOJOB

JlaGoparopnas padota «I mapoduasHO-TUAPOPOOHBIE CBOMCTBA JTUITHIOBY
[TonroroBka BapuaHTOB OIBITa, HAOIOACHUE U3MEHECHHUS PACTBOPHUMOCTH JIUITHOB, 3aII0JTHCHHE
paboueli TabJIUIIbI, HHTEPIIPETAIUS HA0JII0IaEMbIX SIBJICHUN, OPMYJIMPOBAHKE BBIBOJIOB

Tema 1.4.
CrpykTypHO-
(pyHkuuoHanbHasA
opraHu3aums
KJIETOK

OcHOBHOe coIepKaHue

TeopeTnueckoe o0yueHue:

N

Knerounas teopus (T. [lIBann, M. Ineiinen, P. Bupxos). OcHOBHBIE MONOKEHHUS COBPEMEHHOU
KJIETOYHOU Teopuu. THUIIBI KJIIETOK: DYKapuOTHUYECKas U pokapuotuyeckas. CpaBHUTENbHAS
XapaKTepUCTHKA KIETOK SYKapHOT (PacTUTENbHOM, )KUBOTHOM, TprOHOIi). CTpoeHue
MIPOKAPUOTUYECKON KJIeTKH. OCOOCHHOCTH CTPOEHUS TeTePOTPOGHON 1 aBTOTPOPHOM
POKapUOTHYECKUX KIeTOK. CTpoeHue miazMaTHyeckoi MeMOpaHbl. TpaHCTIOPT BEIIECTB uepes
IUIa3MaTHYECKYI0 MEMOpaHy: TACCUBHBIA U aKTUBHBIM. DHAOIUTO3: MMHOLMTO3, (PAaroLUTO3.
Ok3o1uTo3. O00I0uKa WK KiIeTouHas cTeHKa. CTpyKTypa U (QyHKIIMH KJIETOYHOM CTEHKH pacTeHUH,
rpuOoB.

[Muronnaszma. Lluto3oms. Llutockener. OnHoMeMOpaHHbIE OPraHOMABI KJIETKU: SHAOIIa3MaThudecKas
cetb (OIIC), anmapat I'onbkH, IN30COMBI, HEPOKCHUCOMBI, BAKYOJIU PACTUTEIBHBIX KIETOK.
Ctpoenue ¥ pyHKIIMH OTHOMEMOpPAaHHBIX OpPraHOUI0B KiIeTku. Kietounsrii cok. Typrop.
ITosmyaBTOHOMHBIE OPraHOUBI KJIETKNA: MUTOXOHIPUH, IUTACTH/IBL: XJIOPOIUIACTBI, XPOMOILIACTHI,
JIEMKOIUIACTBI, X CTPOEHUE U (YHKUHUU. SIAepHbIi anmapat KIeTKH, CTPOCHUE U (DYyHKIUH.
HememOpaHHble OpraHou/Ibl KJIETKH: puOOCOMBI, MUKPOTPYOOUKH, KJIETOUHbIH HEeHTp. OpraHou/ibl
JBIDKEHUSI: PECHUYKH M KTYTUKU. CTpoeHure U PyHKIMH HeMeMOPAaHHBIX OPraHOWIOB KIETKU

JlabGopaTopHble 3aHATHSA:

Jlabopartopnas pabota «CTpoeHUE KIETKH (PaCTEHUS, ’KUBOTHBIC, TPUOBI) U KJIIETOYHBIC BKITFOYCHUS
(kpaxmaJ, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»

[Ipuobperenue omnpiTa MPUMEHEHNUS TEXHUKH MUKPOCKOITUPOBAHUS IIPH BBITIOJTHEHUH J1aOOPATOPHBIX
pabot. [loaroToBKa MEKpOMpEnapaToB, HAOIIOIEHUE C TIOMOIIBIO MUKPOCKOTIA, BEISIBIICHHE Pa3Indnii
MEXy U3y4aeMbIMU 00bEKTaMU, HHTEPIPETAIHS HAOIIOAaeMbIX SIBICHUH, (hOpMYITHpOBaHUE
BBIBOJIOB

JlaGoparopnas padota «[IpoHuIaeMocTh MEMOpPAHBI (IJIA3MOJIN3, JETUIA3MOIIHI3 ))

[MpuoOpereHue onbITa MPUMEHEHHSI TEXHUKA MUKPOCKOTIMPOBAHHSI TIPH BBITIOJIHEHUH J1a00paTOPHBIX
pabort. [ToaroTroBka MEKpoOIpernapaToB, HAOIIOICHUE C IIOMOIILI0 MUKPOCKOIIA, BBISIBIICHUE PA3THINI
MEX]y U3y4aeMbIMU 00bEKTaMH, HHTEPIPETAIHMS HAOIOAaeMBbIX SIBJICHUH, HopMyTupoBaHue
BBIBOJIOB

OK 01

OK 02

OK 04
JIP 37-JIP39
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Tema 1.5. OcHOBHOe coiep;KaHue 4
CTpyKTYypHO- TeopeTnyeckoe 00yueHue: 2
¢yHKuMoHaabHbI | CTpoeHHe XPOMOCOM. XPOMOCOMHBIH HA0OP KIIETOK, TOMOJIOTMYHBIE B HETOMOJIOTHYHBIC
e (haKTopBbI XPOMOCOMBI, TaIUTOMIHBINA U TutuionaHbi Habop. Hykiennosbie kuciotsl. JJHK u PHK. Ctpoenue OK 01
HaCJIeICTBEHHOCT | HYKJIEMHOBBIX KUCHO0T. Hykneoruabsl. KommnemeHntapHsie a30TucThie OCHOBaHM. [IpaBuio OK 02
u Yapradda. Crpykrypa JJHK — nBoiinas cmpaiie. MectoHaxoxaeHne U Ononorndeckue GpyHKIum JIP 37-JIP39
JIHK. JIHK-skcneptu3a. Buasl PHK. ®ynkuuun PHK B kieTke
IIpakTHYecKHe 3aHATHS: 2
Pemenue 3a1a4y Ha onpeesIeHUE OCIEN0BaTEIbBHOCTH HYKJIEOTHIOB
Tema 1.6. OCcHOBHOe coIep:KaHue 4
IIpoueccnl TeopeTuueckoe o0yueHue: 2
MATPHYHOI'0 Martpuunsii cunte3 JJHK — permukanuys. [Ipuanune! pernkanuu JITHK. Mexanusm permkanuu
CHHTe3a JIHK. Pemapanus JIHK (moperuiekaTuBHasI, MOCTpeTUIeKaTUBHAS ). Peakiium MaTpruaHOTO CHHTE3a.
[IpyHIMIT KOMIITIEMEHTAPHOCTH B peakuusax maTpuuHoro cunresa. [JHK u rensl. ['eneTnueckunii kof, OK 01
ero cpoictBa. Tpanckpumnius — matpuunbliii cuate3 PHK. Tpancnsamnus u e€ stanbl. Y CloBuUs OK 02
o6uocunresa 6enka. Crpoenue T-PHK u xogupoBanue amuHokucioT. Poss pubocom B OGuocunTese
JIP 37-JIP39
Oenka
IpakTHYeCKHe 3aHATH: 2
Pemienue 3a1a4 Ha onpeziesieHNe MocieI0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oenka.
Pemenue 3a1auy Ha onpeeneHne nocae10BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelka B cilyyae
M3MEHEHHUs MoclIeIoBaTenbHOCTH HyKIeoTunoB JTHK
Tema 1.7. OcHOBHOe coiep:KaHue 4
Hexknerounbie TeopeTnueckoe od0yueHue: 2
(hopMBbI KU3HA Bupychl — HekeTouHbIe (OPMBI )KU3HU U 00JIUTaTHbIE napa3uThl. CTpOEHUE MPOCTHIX U CIO0KHBIX 2
BUPYCOB, peTpOBUPYCOB, OakTeprodaros. XKuznennsiii nukn JJHK-cogepxanmx supycos, PHK-
coJiepKalniux BUpycoB, OakTepuodaros. BUY, rematut yenoseka. OK 02
bakrepun. O0mmas xapakrepuctuka. [Tonstie mramMM. Bupychl u 6akTepun: CX0ACTBA U pa3IHyus OK 04
IIpakTHYecKHe 3aHATHSA: 2 JIP 37-JIP39
Bupycuslie u 6akTepuanbabie 3a0601eBanus. OOIMe MPUHIMITEI UCTIOIB30BaHUS JIEKAPCTBEHHBIX 2
BemiecTB. OCOOEHHOCTH MPUMEHEHHS] AHTUOMOTHKOB.
[IpencraBieHne yCTHBIX COOOIIEHUN ¢ IPE3EHTALMEN, TOATOTOBJIEHHBIX 10 IEPEYHIO HCTOUYHUKOB,
PEKOMEHI0BaHHBIX MPENOAaBaATEIEM
Tema 1.8. OcHOBHOe cojlep:KaHue 2 OK 02
TeopeTnyeckoe o0yueHue: 2 JIP 37-JIP39
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O0MeH BelIecTB "
npeBpalleHue
JHEPrUuM B KJIETKe

AccUMMISIINAA U IUCCUMMIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Turel oOMeHa BEelecTB: aBTOTPOQHBII
U reTepoTpodHBIA, a3pOOHBIN 1 aHA3POOHBII. DHEpreTHuecKoe odecreyeHre KISTKH: IPeBpalleHue
AT® B 06MeHHbIX Mpolieccax. DepMEHTATUBHBIN XapaKTep peakifii KIETOYHOro MeTaboIn3Ma.
[lepBUYHBII CHHTE3 OpraHMYECKUX BellecTB B kieTke. [Inactuueckuit oOmeH. dorocunTes.
XeMocuHTe3. AHa’pOOHBIN IHEPreTUIECKU 0OMeH. AHa’pOOHBIE OpraHu3Mbl. bpokenue,
aBTOTPO(HBIN U reTepOTPOGHBINA TUM MUTAHUS. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK 0OBEKTHI
OMOTEXHOJIOIMU. DTalbl 3HEpreTudeckoro oomMena. I nukonus. buonornueckoe okucineHue, win
KJICTOYHOE JIbIXaHHE

Tema 1.9.
Ku3HeHHbI
IUKJ KJIEeTKH.
Muto3. Meiio3

OcHoBHOe coiep;kaHue

N

Teopeaneckoe oﬁyqeﬂne:

Knetounsrii iuki, ero nepuoas! u peryisiius. [lepuoasr maTEpdazsl BX 0COOCHHOCTH.
JuddepeHumanus KIeTKy 1 apecT KIeTOYHOro 1ukia. Jlenenue knetku — Muto3. CTauu MUTO3a U
npoucxoasuue npoueccel. Kapuokunes u nutoknHes. buosorndeckoe 3HayeHue Mmutosa. Meinos —
peayKUHOHHOE AesieHue KiueTku. Ctaaun meiio3a. Melo3 — 0CHOBa II0JIOBOTO Pa3MHOKEHUS.
[ToBenenue xpomocom B mMeiiose. Kpoccunrosep. buonornyeckuit cmbica meitosa. I dexTsl Meiiosa.
Mei103 B )KU3HEHHOM LIMKJIE OPraHU3MOB

OK 02
OK 04
JIP 37-JIP39

Pasnea 2. CrpoeHue 1 (yHKIIMHM OPraHu3Ma

42

Tema 2.1.
Crtpoenne
OpraHusmMa

Conep:xanue

(o]

Ilpogpeccuonanvrno-opuenmupogannoe cooepicanue meopemuiecko2o 00yuenus

OI[HOKJ'IGTO‘IHI)IG OpTraHU3MBI. Komonunanpueie OpraHu3MBblI. MHOTOKJIETOYHEIC OpTraHHU3MBI.
BzaumMocBsI3b yacTe MHOTOKJICTOYHOTO OopraHusma. CDYHKLII/IH. OpraHLI N CUCTEMbI OPIraHOB.
AHHapaTBI OpraHoOB. I'omeocras opranu3ma 1 €ro noAACp:KaHre B MPOLCCCC XKUSHCACATCIbHOCTH.

OyHKIIMOHAIbHASA CUCTEMA OpraHoB. TkaHu pacTeHni. TkaHM )KUBOTHBIX U YejoBeka. OpraHbl
paCTeHI/If/'I. OpI‘aHBI N CUCTCMBI OPraHOB JXUBOTHBIX WU YCJIOBCKA. 3HaueHne OIIOPELI, IBUKCHUA,
MUTaHMs, TbIXaHUs, TPAHCIIOPTA BEILIECTB, BBIJCICHUS, 3alIUThl. 3HAYCHHE MTPOSBICHUS
pa3apakuMOCTU U peryisinuu. Cmpoenue opeanusma’” uzyuaemcs yenyoieHHo Ha npumepe
OpP2aHU3MO8 HcUu8omHuIX. TKauu, opeaHvl U cucmemvl Op2aHO8 pacmeHull U YeloseKd
PaccmMampusaomcs 0030pHo

OK 02
OK 04
JIP 37-JIP39
IIK 2.2, IIK 2.3

OcHoBHOe CoacCpKaHuEC MPAKTUICCKOIo 3aHATHSA:

N

Teopus knoHampHO-cenekTUBHOrO nMMyHHTeTa I1. Dpnuxa, N.J. MeunukoBa. NHpekroHHbIe
3aboJeBaHus U dnuAeMus. BakHeime snuieMuu B ICTOPUM YeJloBeYecTBa. BakiHanus Kak
MpoQMITaKTUKA MHPEKIIMOHHBIX 3a00JIeBaHUIA.

[IpencraBneHne yCTHBIX COOOIIEHUH C MPe3eHTalKeH, TOArOTOBJICHHBIX MO NEPEYHIO HCTOYHHUKOB,
PEKOMEHI0BaHHBIX MPEINOAaBATEIEM

Tema 2.2.

Conep:xkanue

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue meopemuieckozo 0oyuenus

OK 02
JIP 37-JIP39
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DopMblI dopMbI pa3MHOXKEHHS OpraHu3MoB. becnionioe u mosjgoBoe pasMHokeHue. Bubr 6ecmosoro IIK 2.2, IIK 2.3

Pa3MHOKEeHHUsI Pa3MHOXKEHHUS: IPOCTOE JEJIEHUE HAABOE, IOYKOBaHUE, PAa3MHOKEHUE CIIOpAaMU, BET€TaTUBHOE

OpPraHu3MoB pa3MHOXKeHue, pparmeHTalus, KiioHupoBaHue. [lonoBoe pazMHokKeHUE. 2
Tema uzyuaemcs yenybnieHHo Ha npuUMepe Opeanu3Mo8 HCUOMHuIX. Pazmnodcenue pacmenutl u
yenogexka paccmampusaromes 0630pHo

Tema 2.3. OcHOBHOe coiep:KaHue 4

Ownrorenes TeopeTnyeckoe 00yueHue: 4

KMBOTHBIX U ["amerorenes y x«uBoTHBIX. CriepmaTorenes u ooreHes. CTpoeHue noJIOBbIX KJIETOK. OII010TBOPEHUE 2

yeJioBeKa 1 SMOpPUOHAJIBHOE pa3BUTHUE )KUBOTHBIX. [lapTeHorenes. OMOpuoreHes (Ha npumepe JaHIETHUKA). OK 02
Cranuu sMOpHoOreHe3a OK 04
Poct u pa3Butre %uBOTHBIX. [TocTamMOpuoHansHblil nepuoa. [lpsmoe u Henpsimoe pa3BUTHE. 2 JIP 37-JIP39
Pa3Butne ¢ Mmetamop(0o30M y 0€CII03BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX. CTaauu
MOCTAMOPHOHAIEHOTO PA3BUTHUS Y )KUBOTHBIX U YesioBeKa. [leproabl OHTOTeHe3a YeIoBeKa.
buosiornyeckoe ctapeHue u cMepTh. [ 'epoHTOI0THS

Tema 2.4. OcHOBHOe coiepKaHue 2

Omnrorenes TeopeTnyeckoe o0yueHue: 2 OK 02

pacrenuit I'ametoduTt u ciopodut. PazmHoxeHue 1 pa3BuTHe Boopociei. PasMHokeHre U pa3BUTHE OK 04
CIIOPOBBIX pacTeHU. Pa3MHOKEHME U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [lepnoasl oHTOreHe3a JIP 37-JIP39
pacTeHUH

Tema 2.5. OCcHOBHOE coJIep:KaHue 2

OcHoBHBIE TeopeTnueckoe o0yueHue: 2

TIOHATHS I'eneTrka Kak Hayka O HACIEACTBEHHOCTH U N3MEHUMBOCTH OpraHu3MoB. OCHOBHbIE T€HETHUECKHE OK 02

TeHEeTUKHU MOHATHUS U CUMBOJIBL. ['eH. ['eHoTUI. DeHOTHUI. AJIeIbHbIE T€HbI. AJIbTEpPHATUBHBIC TPU3HAKH. JIP 37-JIP39
JIOMUHAHTHBIN ¥ PELIECCUBHBIN MpU3HAKU. [ oMo3uroTa 1 rerepo3urora. Yncras auaus. [ mOpuabL.
OcHOBHBIE METObl TCHETUKH: THOPUI0IOTHUECKHM, IUTOIOTUYECKUE, MOJIEKYIISIPHO-TEHETHIECKHE

Tema 2.6. OcHOBHOe coIep;KaHue 4

3axonomepnoctn | TeopeTnueckoe o0yueHue: 2

HacJie10BaHusl 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Menaens: MOHOTHOpUIHOE CKpElMBaHuE.
[TpaBuno momuHUpOBaHUS. 3aKOH €IMHOOOPA3Hs MIEPBOTO MOKOJICHHS. 3aKOH PaCIICTUICHHS OK 02
npu3HakoB. [{uTonoruueckne OCHOBBI MOHOTHOPUIHOTO CKpeIuBanus. [ MmoTe3a YucTOTH ramer. OK 04
Ananusupyroniee ckpenmBanue. Juruopuanoe ckpemuBanyue. 3aK0H HE3aBUCHMOTO HACIICIOBAHUS JIP 37-JIP39
npu3HakoB. [TonuruOpugHoe HacaeI0BaHUE M €r0 3aKOHOMEPHOCTH IIK 2.2, IIK 2.3
IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJACPKAHHNE NPAKTHYECKOIr0 3aHATHS: 2
Pemenue 3a1au Ha Ha onpeziesieHUe BEPOSTHOCTU HACIIECTBEHHBIX IPU3HAKOB IIPU MOHO-, JIU-,
MOJUTHOPUIHOM M aHATTU3UPYIOUIEM CKPEIIMBAHUU Y dKUBOTHBIX
OCHOBHOE coJIep:KaHue 4 OK 01
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Tema 2.7.
B3aumoneiicrBue
r¢HOB

TeopeTnueckoe 00yueHue:

['enoTun kak menoctHas cucremMa. MHOXKECTBEHHOE JieiicTBHE reHoB. [lneitorponus.
MHuosxecTBeHHBIN ajienu3M. BzaumopeiictBue amienbHbix reHoB. KogoMuHupoBanue.
B3anmoneiicTBre HeawenbHbIX reHoB. KoMriemenTapHocTs. Dnuctas. [lonmumepus

IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COIEP:KAHNE MPAKTHYECKOT0 3aHATHS:

Pemenue 3a/la4 Ha OIIPCACICHHUEC BEPOATHOCTH BOSHUKHOBCHUS HACJICACTBCHHBIX IIPU3HAKOB IIPU
Pa3IMYHBIX TUIIAX B3aI/IMOIICI\/JICTBI/I$I T'CHOB Y )KMBOTHBIX, COCTABJICHUC I'CHOTUIINYCCKHUX CXEM
CKPCIIUMBAHUS

OK 02
JIP 37-JIP39

Tema 2.8.
CuenienHoe
HACJIeIOBaHH e
NPU3HAKOB

OcHOBHOe coep:KaHue

TeopeTnueckoe o0yueHue:

N

3akonsl T. Moprana. CiienyieHHOE Hacjie/10BaHiE T€HOB, HApYIIEHUE CIEIUICHUS. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTHU. | eHeTHuecKkoe KapTUpoBaHUE XpoMocoM. Mcrionp30BaHUE KPOCCHHTOBEPA
JUTSI COCTABJICHHSI TEHETUYECKHUX KapT XpOMOCOM

Hpod)eccuonaﬂbno-opueumupoeannoe codepafcauue npakmu4ecKkozo 3anamun.

Pemenne 3a7a4 Ha OIpCACICHUEC BEPOATHOCTH BOSHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB ITPU
CICIINICHHOM HACJICAOBAHHH Y JKMBOTHBIX

OK 01
OK 02
JIP 37-JIP39
IIK 2.2, IIK 2.3

Tema 2.9.
T'eneTunka nmoJa

OcHoOBHOe coep:KaHue

SN

TeOPETI/I‘lCCKOC oﬁyqefme:

N

XPpOMOCOMHBII MEXaHU3M ONPEIEICHUS 10J1a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI. I 'oMOoraMeTHbIN 1
reTeporaMeTHbIN 10J. ['eHeTnueckas cTpykTypa IOoJ0BbIX XpoMocoM. HaciienoBanue Npu3HaKoBs,
CLCIUICHHBIX C I1OJIOM

HpaKaneCKne JaHATHUSA:

Pemenne 3a71a4 Ha OIpCACICHUE BEPOSATHOCTH BOSHUKHOBCHWA HACJICACTBCHHBIX IIPU3HAKOB,
CICIIJICHHBIX C IMOJIOM, COCTABJICHHUC I'CHOTHUITMYCCKUX CXCM CKPCIIMBAHMA

OK 01
OK 02
JIP 37-JIP39

Tema 2.10.
I'eneruka
YyeJI0BEKA

OcHoBHOe coiepkaHue

o

TeopeTnueckoe od0yueHune:

Kapuortun yenoBeka. MeTo1bl M3yueHUs T€HETUKH Y€JIOBEKA: FTeHeaTOrnueCKHi, OJTM3HEIIOBBIN,
[IUTOTEHETHUECKHIA, OMOXUMHUECKHIA, TOMyIAIMOHHO-CTaTUCTUYecKuil. HacneacTBeHHbIe
3a00JeBaHus YeloBeKa. [ eHHbIe U XpOMOCOMHBIE 00JIE3HM YesoBeKa. bone3Hu ¢ HaciencTBeHHOM
MPEAPACTION0KEHHOCThIO. 3JHAUYEHNE MEUIIUHCKON T€HETUKU B MPEJOTBPAILEHUN U JICUCHUN
TeHEeTUYECKUX 3a00JIeBaHH YeJIOBEKa

HpaKTuqecmle 3AHATHUA:

N

Pemenue 3agau Ha onpeeseHue BEPOSITHOCTA BOSHUKHOBEHHUS HACICICTBEHHBIX PU3HAKOB,
WCIIOJIb3YsI METO/Ibl TEHETHKHU YEJIOBEKA, COCTABJIEHUE T€HOTUITMYECKUX CXEM CKPEILIUBAHMUS.
[TpencTaBieHne YCTHBIX COOOIICHUH ¢ TPE3CHTAIIMEH O HACIEACTBEHHBIX 3a00JI€BaHUAX YEJIOBEKA

OK 01
OK 02
JIP 37-JIP39

OcHOBHOe coiep:KaHue

OK 01
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Tema 2.11.
3aKoHOMepHOCTH
U3MEHYMBOCTH

TeopeTnueckoe 00yueHue:

BsaumopeiictBue renotumna u cpesl npu GopmupoBanuu penoruna. UI3aMeHUNBOCTh IPU3HAKOB.
KauecTBeHHbIE U KOTMYECTBEHHbIE TPU3HAKHU. BUbl N3MEHUMBOCTH: HACJIEICTBEHHAS U
HEHACJICJCTBEHHAS.

3aK0H TOMOJIOTHYECKHX PSAIOB B HacleAcTBeHHON n3meHunBocTy (H.W. BaBuios).
MonudukanuonHas, win GeHOTUNIHYeCcKasi K3MEHYUBOCTb. Polib cpe/ibl B MOAH(PHUKAITMOHHOM
n3meHunBocTy. Hopma peaxnuu npusHaka. BapuanmoHHbIN psiJ M BapUalMOHHAS KpUBas.
XapakTepucTruka MoIU(PUKAIIMOHHON N3MEHUYNBOCTH

HacnencreenHnasi, WM TeHOTHITMYECKAsE U3MEHYNBOCTh. KOMOMHATHBHASI H3MEHYUBOCTD.
MyTanroHHas U3MEHUYUBOCTh. BUIBI MyTallMii: TEeHHBIE, XPOMOCOMHbIE, FTeHOMHBIE. [[prunHbI
BO3HUKHOBEHHMSI MyTallU

HpaKTuquKne 3aAHATHUHA:

Pemenne 3aZla4 Ha OIMpCACIICHUEC TUIIa MyTalluU IIPU MEPCAaduC HACICACTBCHHBIX IIPU3HAKOB,
COCTABJICHUC I'CHOTUIINYCCKUX CXCM CKPCIIMBAHUA

OK 02
OK 04
JIP 37-JIP39

Tema 2.12.
Ceexknus
OPraHu3MoOB

OcHoBHOe coepkaHue

TeopeTnueckoe o0yueHue:

Cenexnus Kak HayKa. MeToJIbl CENeKIMOHHOM paboThl. ['eTepo3uc u ero npuunHbl. VICKyCCTBEHHBIN
0TOOpP: MacCOBBIM U MHIUBHUyaJIbHBIN. DTaIbl KOMOMHAIMOHHOH cenekuun. Coprt, nopoja, mTaMM
AJNropUTMBI pENIEHNE 33/1a4 Ha ONPEEIICHNE BO3MOKHOTO BO3SHUKHOBEHMSI HACIIEACTBEHHBIX
IIPU3HAKOB 10 CEJIECKIUH, COCTABICHAE TEHOTUIIMYECKHUX CXEM CKPEILUBAHUS

OK 01
OK 02
JIP 37-JIP39

Paznen 3. Teopusi 3BoIIOIIMHA

12

Tema 3.1.
Hctopus
3BOJIIOLIHOHHOI 0
Y4YCHHS.
MuxkposBoJronus

OcHoBHOe coiepkaHue

TeopeTnueckoe o0yueHue:

[TepBbie 3BOJIFOLIMOHHBIE KOHIENUUH. ['pagyanrcTuyeckas 3BoaronoHHas konuenmus K. b.
Jlamapxka. /IBuxymiue cuibsl aBoouuu. Kpearonusm u tpancopmusm. Cucremaruka K. Jlunnes u
e€ 3HaueHue A1 POPMHUPOBAHUS HJICH SBOIOLUN

[Ipenmnochbuiku BOSHUKHOBEHUS 1apBUHU3MA. DBOJIOLUS BUIOB B rpupojae. bopnda 3a
cyuiectBoBaHue. EctecTBeHHbIi 0TOOD. /luBeprenius npusHakoB U BU1000pa3oBanne. OCHOBHBIE
MOJIOKEHUS CUHTEeTHYeCcKOi Teopuu sBostoruu (CTD). Posb 3BOIIOIIMOHHOM TEOpUH B
(hopMHUpPOBaHUH HAYYHOU KapTHHBI MUPA.

MUuKposBOIIOLUSA ¥ MAaKpOIBOIIOLMSA KaK JTallbl DBOJIIOLMOHHOTIO Ipolecca. ['eHeTnueckrue 0CHOBBI
3BOJIIOIIMU. MyTanuu 1 KOMOMHAIMK KaK JIEMEHTapHbIN 3BOJIOLMOHHBIN MaTepual. [lonynauusa kak
3J€MEHTapHas €IMHUIIA SBOJIIOLNH.

JBroxymue cuibl ((hakTopbl) BOTIONMHA. MyTallMOHHBINA MPOIIECC 1 KOMOMHATUBHAS N3MEHUNBOCTb.
Murparus. M3onsius nonynsuuid: reorpaduyeckas (IpocTpaHCTBEHHAS ), OMOIOTHYecKast
(penpoayKTUBHAS).

OK 02
OK 04
JIP 37-JIP39
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EcrectBennslit 0TOOp — Hanpasisomuid GpaxTop 3BoOIKMK. boprba 3a CylecTBOBaHHE KaK
MEXaHU3M JIEUCTBHSI €CTECTBEHHOT0 0TOOpa B MOMYJSALMAX. Bua u ero kputepuu (IpU3HAKH).
BunooOpa3oBaHue Kak pe3yJabTaT MUKPOIBOJIOIHH

Tema 3.2.
Maxkpo3Bosouust

OcHOBHOe coiep:KaHue

TeopeTnyeckoe 00yueHue:

N

Makpossomonusa. @opMbl 1 OCHOBHbIE HanpaBieHus MakposBoitoruu (A.H. Cesepuos). Ilytu
TOCTHKEHUsI OMOJIOTMYECKOro Iporpecca: apoMopdo3, nanoaganraiys, oomias AereHeparms.
MeTobl U3y4eHHUs] MaKpO3BOIIOLMH. 3aKOH 3apo/ibiieBoro cxocTsa (3akoH K. bapa).
buorenernyeckuii 3akoH (3. I'ekkenp, . Mromiep). O61me 3aKOHOMEPHOCTH (IIPaBUJIa) SBOJIIOIIMH

OK 02
JIP 37-JIP39

Tema 3.3.
Bo3HukHOBeHHE U
pa3BUTHE KU3HH
Ha 3emire

OcHoBHOE CoacpKaHue

o

TeopeTnyeckoe o0yueHue:

o

I'unoTe3bl 1 TeOpUM BO3HUKHOBEHMS JKU3HU Ha 3eMJIe: KPEallMOHU3M, CaMOIIPOU3BOJIBHOE
(CIIOHTaHHOE) 3apOKACHUE, CTAMOHAPHOE COCTOSIHUE, MaHCIepMust, 0rnonod3. Hauano oprannueckoi
sBostoH. [TosiBIeHNEe NepBhIX KIETOK. DBOMIONMA MeTa00aIu3Ma. DBOIIOIHS MEPBIX KIETOK.
IIpokapuoTsl ¥ 3ykapHoThl. [IponcxoKaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHME
OCHOBHBIX 1IapCTB DyKapuoT.

OCHOBHBIE UePThI IBOJIOLUHU PACTUTEIHHOI0 MUPa. OCHOBHBIE YEPTHI IBOJIIOLIMU KUBOTHOTO MHUpa

N

HpaKaneCKne JaHATHUSA:

Hpe)ICTaBJ'IeHI/Ie YCTHOT'O COO6H.[€HI/I$[ " JICHTBI BPEMCHHU 110 OCHOBHBIM 3TallaM BO3ZHUKHOBCHUSA U
Pa3BUTHA )KUBOTHOT'O U PACTUTCIIBHOI'O MUpPaA, ITOATOTOBJICHHBIX I10 MIEPCYHIO HCTOYHHUKOB,
PEKOMCHAOBAHHBIX IMPEIIOAaBaATCICM

OK 02
OK 04
JIP 37-JIP39

Tema 3.4.
IIpoucxoxnenue
YeJI0BeKa —
aHTpoOIOreHe3

OcHoOBHOe coep:KaHue

o

TeopeTnyeckoe o0yueHmne:

AHTpomonorus — Hayka o yesnoBeke. CHcTeMaTH4ecKoe MoyiokeHue yenoBeka. CXOICTBO YeloBeKa ¢
AKHUBOTHBIMH. OTIMYHNS YEJIOBEKA OT KUBOTHBIX. [IpAMOX0XKAEHNE U KOMIUIEKC CBSI3aHHBIX C HUM
MpU3HaKoB. Pa3BuTHeE roI0BHOTO MO3ra U BTOPOM CUTHAJIBHOU cucTeMbl. COOTHOILIEHUE
OMOJIOTMYECKHX U COIUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E

OcHOBHBIE CTaIUU aHTpOTOreHe3a. J[pHonuTeKu — MpeIKu YeaoBeKa U 4eJI0BEKOOOPa3HBIX 00E3bsH.
[IpoToaHTpon — NIpeAIeCTBEHHUK YeJI0BEKa. ApXaHTpPOII — IpeBHENNN yenosek. [laneoantpon —
IpeBHUH 4yesoBeK. HeoaHTpoI — 4esloBeK COBPEMEHHOIO TUIIA. DBOJIIOLINS COBPEMEHHOTI'O YEJIOBEKaA.
UYenoseueckue pacbkl. OCHOBHBIEC OOJIBIIIE PaChl: €BpOIeOUHAs (€Bpa3uiicKkas), Herpo-

aBCTpaJIon IHas (9KBaTOpHalIbHAasI), MOHTOJIONTHAs (a3UaTCKO-aMepuKaHcKasi). Bpems u mecto
BO3HHUKHOBEHUS YeJloBeUYeCKUX pac. EAMHCTBO uenoBeueckux pac

OK 02
OK 04
JIP 37-JIP39

IIpakTH4yecKue 3aHATHS:

Bpewms u myTH paccenenus enoBeka 1o mwianere. [IpucrnocobieHHOCTh YenoBeka K pa3HbIM
yCIOBHSAM cpefibl. Bimsinue reorpadudeckoil cpesibl Ha MOp(oIOruio M GU3HOIOTHIO YeTIOBEKA
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3amuTa JISHT BpeMEHH U MEHTAJIbHBIX KapT B (popMaTe yCTHOrO COOOIIEHHUS, TOATOTOBIEHHBIX T10
NEPEYHIO HCTOYHUKOB, PEKOMEH/I0OBAHHBIX MPENoAaBaTeIeM

Pasnea 4. IxoJorus 22

Tema 4.1. OcHOBHOe cojiep:KaHue 2

JIKOJOTHYECKHUE TeopeTnueckoe o0yueHue: 2 OK 01

(paxTopsl 1 Cpenpl 0OuTaHusI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/yIIIHAS, IOYBEHHAS, BHYTPHOPTraHU3MEHHASI. OK 07

CpeAbl JKU3HH ®U3MKO-XUMHUYECKHE 0COOEHHOCTH cpell OOMTaHus OpraHu3MoB. [Iprcnocobienust opraHu3MoB K JIP 34-JIP 36
KHU3HU B pa3HbIX cpenax. [lonstue sxonmoruueckoro daxropa. Kitaccuduxariust skoaorumaeckux JIP 37-JIP39
dakropos. IlpaBuno munumyma 0. JIubuxa. 3akon TonepantHoctu B. lllendopaa

Tema 4.2. OcHOBHOe coep:KaHue 4

Monyasiuusi, Teopernueckoe o0y4yeHue: 2

cood1mecTBa, DKojoruyeckasi XapakTepUCTUKa BUJa U MOMYISIIMUA. DKOJOTHYecKasi HUIIA BUAa. DKOJIOTHYECKHUE

IKOCUCTEMbI xapaktepucTuku nonynsiuuu. Coobmectsa u 3xocucteMbl. brotienos u ero crpykrypa (B.H.
CykaueB). CBs3u MeXy opranu3MaMu B 6uorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI 9KOCUCTEMBI: OK 01
MPOYLIEHThI, KOHCYMEHTHI, pe1ylIeHThl. KpyroBopoT BEIIeCTB ¥ MOTOK YHEPTHUH B SKOCHUCTEME. OK 02
Tpo¢uueckue ypoBHH. OK 07
AHTpPOIMOTeHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBL. OTINYHS arpOIKOCUCTEM OT OMOTEOIICHO30B. TP 34-JTP 36
Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM JIP 37-JIP39
IpakTHYECKHE 3aHSITHS: 2
Tpoduueckue nenu u cetrn. OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI. briomacca 1 mpoayKItusi.
DKoJIoTHYecKHe MUpaMU/Ibl YKcel, OnoMacchl U sHepruu. [IpaBuiio nupaMuabl SHEPTrUu.
Pemrenne nmpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aaHUH 110 TIEPEHOCY BEIIECTBA U YHEPTHU B
HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKHX LIeTIeH U mHUpaMul OMOMacChl U YHEPTUU

Tema 4.3. OcHoOBHOe coJep:KaHue 4

buocdepa - Teopernueckoe o0yueHue: 2

rjio0aabHas buocdepa — xxuBas o6omouka 3emiu. Pazputne npencrapienuii o onocdepe B Tpynax B.H.

IKOJIOrHYecKast Bepnaackoro. O6mactu 6uocheps! u e€ coctaB. JKuBoe BemecTBo Ouocdepsl U ero ¢ yHKINH OK 01

cucrema 3aKOHOMEPHOCTH cylecTBoBaHus 6rocheprl. OcodeHHocTH 6Hocheph! Kak ri100aibHOM OK 02
sKocucTeMsl. JlnHaMudeckoe paBHoBecue B Ouochepe. PUTMUYHOCTS siBNIeHHI B 6uocdepe. OK 07
KpyroBopoTs! BemecTB 1 OMOTeOXMMHUIECKUE ITUKIIBL. [ 7100ambHbIe 9KOJIOTHYECKUE TIPOOIEMBI JIP 34- JIP 36
COBPEMEHHOCTH M IYTH UX PELICHUS JIP 37-JIP 39
IpakTHYeCcKHe 3aHITHS: 2
Pemienne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33724 HA OTPeJIeICHUE TJIOIA I HaCAX ICHHUH
JUISL CHYDKCHHSI KOHLIGHTPAIIMH YIJIEKUCIIOTO Ta3a B aTMOcdepe CBOEro peruoHa Mpo>KUBaHUS

Tema 4.4. OcHoOBHOe coep:KaHue 2 OK 01
TeopeTuueckoe odyueHue: 2 OK 02
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Bausinue
AHTPOINOIreHHbIX
(¢paxrTopos Ha

onocdepy

AHTpOIIOreHHBIC BO3ACHCTBUS Ha Onocdepy. 3arpsa3HeHus KaK BUJ] aHTPOITOTC€HHOTO BO3ICHCTBUS
(xumuueckoe, usuueckoe, buonrocuveckoe, Omxoodvl NPOU3BOOCMEA U NOMPeOIeHUSL).
AHTpomoreHHbIe Bo3eiCTBUSA Ha aTMochepy. Bo3aeiicTBus Ha ruapocdhepy (3aepsasrenus u ux
UCMOYHUKU, Ucmowerus 600). BoznelicTBus Ha nutocdepy (deepadayus noussi, 8030eticmeue Ha
20pHble Nopooa, Hedpa). AHTPOIIOTCHHBIC BO3CHCTBUS Ha OMOTHYECKUE COOOIIEeCTBa (1eca u
pacmumenvHble cO0Ouecmed, HCUBOMHbIL MUp)

OK 04
OK 07
JIP 34-JIP 36

Tema 4.5.
Bausinue
COHAJIBHO-
IKO0JIOTHYECKHUX
(paxkTopos Ha
310pOBbe
YeJI0BeKAa

OcHoBHOe coiepkaHue

10

Teopeaneckoe oﬁyqeﬂne:

310pOBBE U €ro cocTaBstomue. GakToOphl, MOJIOKUTEIBHO U OTPUIIATEIHLHO BIHSIONINE HA OPTaHU3M
yeoBeKa. BpeaHblie MPUBBIYKY: MTOCIEACTBHSA U npoduiiakTrka. [IpobiemMa TeXHOTeHHBIX
BO3JICMCTBUI Ha 3/J0POBbE YEIOBEKA (IJIEKTPOMArHUTHBIC 0JIs1, OBITOBAsI XUMUS, N30BITOYHBIC IITYMBI,
paauanus U T.1.). AJanTanus opranu3Ma 4esioBeka K paktopam OKpysKarolei cpe/pl. 3aluTHbIE
MEXaHU3MbI OPraHu3Ma Y€JI0BEKa. 30pOBbE U pabOTOCIIOCOOHOCTD.

[Tpunuumne! popmMupoBaHus 310poBhecOEperaroero nopeaeHus. Ousnveckas akTHUBHOCTb U
310poBbe. ['pymiibl 310poBbsi. OCHOBBI 3aKaduBaHus. buoxuMuueckue acekThl palMoOHaILHOTO
nutanus. [IpaBuia 6€300acHOrO MCMOJIb30BAaHUS OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB

IIpakTH4yecKue 3aHATHS:

Onpe,ueneHI/Ie CYTOYHOI'O pallOHa IMUTAHHA

COSI[aHI/IC HHHHBHHyaHLHOﬁ IMaMATKH 110 OpraHu3anuu paHHOHaﬂbHOﬁ (I)I/I3I/I‘16CKOI71 AKTHBHOCTH

Ilpogpeccuonanvno-opueHmuposannoe cooeprcanue 1adopamopHo20 3aHAMUA

NN N~

JlaGopaTopHast paboTta Ha BEIOOP:

1. Jlaboparopnas paboTa «YMCTBEHHAasi pabOTOCTIOCOOHOCTb)

OmnazieHre METOJaMU OIpeIeJICHsI OKa3aTeseil yMCTBEHHON pab0TOCTIOCOOHOCTH, 00 BSICHEHUE
MOJTYYCHHBIX PE3YNILTATOB U (POPMYITUPOBAHUE BHIBOJIOB (ITMCEMEHHO) C UCTIOIh30BAaHUEM HAYIHBIX
MIOHATUH, TEOPUHN U 3aKOHOB

2. JlabopatopHas pabora «BnusiHue abnornueckux (paxkTopoB Ha YeIOBeKa (HU3KUE U BHICOKHE
TEMIIEpaTyphl)»

W3yueHre MeXaHU3MOB aJJalTAlliy OpraHu3Ma YeJIOBeKa K HU3KUM M BRICOKUM TEMIIepaTypaM 1
00BSICHEHHUE MOJTyYSHHBIX PE3YJIbTaTOB U (POPMYIHPOBAHUE BBHIBOJIOB (ITMCHMEHHO) C
WCIIOJIb30BaHUEM HAyUYHbBIX IOHSATHH, TCOPHIA U 3aKOHOB

OK 02

OK 04

OK 07
JIP 34-JIP 36
JIP 37-JIP39

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IepKaHMe (CoAepKaHNe IPUKJIATHOTO0 MOIYJIsA)

Pasznen 5. buojgorus B :xu3Hu

Tema 5.1.

BuorexnoJsoruu B

KHU3HHU KAXKI0I0

Conep:xanue

Teopeaneclcoe oﬁy'lefme:

buorexHomorus kak HayKa U IMPpOU3BOACTBO. OcHOBHBIE HaITpaBJICHUA COBpCMeHHOﬁ OHMOTEXHOJIOTHH.
MeTOI[H onorexHonorud. OOBEKTHl OMOTEXHONIOTHH. DTHKA OMOTEXHOJIOTNUYECKUX U T€HETHYECKUX

NN |~ (00

OK 01

OK 02

OK 04
JIP 37-JIP39
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skcriepuMeHTOB. [IpaBuia morncka u aHann3a GMOIKOJIIOTMIECKON HHPOPMAIIMH U3 PAa3TMYHBIX IIK 2.2, IIK 2.3
WMCTOYHUKOB (Hay4Has U yueOHO-Hay4YHAas JIUTEPATypa, CPEeICTBA MACCOBON MHGOPMAIUH, CETh
WuTtepHet u apyrue)
Ilpogheccuonanvno-opuenmuposannoe cooepicanue NPAKMUYECKO20 3aAHAMUA: 2
Keiicbl Ha aHann3 HHGOPMAIIUU O HAYYHBIX TOCTHKEHHUAX B 00JIACTU T€HETUYECKUX TEXHOJIOTHIA,
KJICTOYHOW WHXEHEPHUH, MHUIIEBBIX OMOTEXHOJIOTHH. 3aluTa Keica: MpeCcTaBIeHNE Pe3yabTaToB
pelIeHUs KecoB (BBICTYIICHUE C MIPE3CHTAINECH )
3ammuTa Keiica: [IpeacTaBienue pe3yabTaToB pelieHUs] KeHcoB (BBICTYIJICHUE C MIPE3ESHTAIMECH ) 2
Tema 5.2 BHOTEeXHOJIOTHH M KUBOTHbIE 4
Tema 5.2. Conep:xkanue 4 OK 01
buorexnosorun u | IlpakTuyeckue 3aHATHA: 4 OK 02
KMBOTHBIE Pa3BuTre GMOTEXHOJIOTUH C HCTIONB30BAHUEM KUBOTHBIX, IPUMEHEHUE MPOJAYKTOB OMOTEXHOJIOIMH B 2 OK 04
’KM3HU YEJIOBEKA, IOMCK U aHAIUu3 MH()OPMAIUK U3 PA3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO- JIP 37-JIP39
Hay4Has IUTepaTypa, CPpeCTBAa MAacCOBOM MH(pOpMAInH, ceTh IHTEpHET U IpyTrHe) IIK 2.2, IIK 2.3
Keiicbl Ha aHann3 nHGOPMAIIUHU O Pa3BUTHH OMOTEXHOJOTUHN C UCTIOIH30BAaHHEM KUBOTHBIX (TIO
rpynmnam)
3ammuTa Keiica: [lpeacTaBienue pe3yinbTaToB pelieHus] KeHCcoB (BBICTYIUICHHE C IPEe3eHTalHe) 2
Pa3znen 6. buoskojioruyeckue MCCaeJ0BAHUS 4 OK 01
Tema 6.1. OcHOBHOe cojlep:KaHue 4 OK 02
OcHoBHBIE Teopernueckoe oGyueHue: 2 OK 04
METOAbI Hayunsriit Meton. MeTo bl OMOIKOIOTHUECKUX HCCIIEAOBAHUMN: TIONEBhIE, Ta00paTOpHEIE, 2 OK 07
0M03KO0JIOrHYECKH AKCTIEPUMEHTAIbHBIE. MOHUTOPHHT OKPYKAIOIICH Cpe/Ibl: TOKATbHBIN, PErHOHAIIBHBIA U TJI00aThHBINA JIP 34-JIP 36
X HCCJIEIOBAHMI | MeTo 1Bl TIONCKA, aHAIIM3a ¥ 00paboTKM MH(OPMAILIMH O HPOEKTE B PA3IMYHBIX HCTOUHHKAX JIP 37-JIP 39
JlaGopaTopHble 3aHITHS: 2
[ToctanoBka 1ienu, 3a/1a4, BbIABM)KEHNE THIIOTE3bI, IPOBEIEHNE IKCIIEPUMEHTA TI0 ONPEAEIICHUIO 2
ONTUMAJBHBIX YCIOBUU AJIs pOCTa M PU3UOTOTUIECKON aKTHBHOCTH JIPOKKEBBIX KIETOK. BEIsBICHHE OK 01
3aKOHOMEpPHOCTEH, (popMynupoBaHHE BHIBOJAOB U IPOIHO30B. OK 02
JlaGopaTopublie paOOTHI Ha BBIOOP 110 MUHU TPYIIIIAM: OK 04
1. BnusiHue TeMmepatypbl Ha pocTa U (U3HOJIOTMUECKYI0 AKTUBHOCTD JPOACGKEBBIX KIIETOK OK 07
2. BnausHue yrieBoaoB Ha pocTa U (PU3HOJIOTHIECKYIO0 aKTUBHOCTD IPOKKEBBIX KIETOK JIP 34-JIP 36
3. CoueTaHHOE BIHSIHHE TEMIIEPATYPHI M YTIIEBOIOB HA pOCTa U (PH3HOIOTUIECKYIO AaKTHBHOCTD JIP 37-JIP 39
JPOMKIKEBBIX KJIETOK
IIpome:kyTouHasi aTTecTanus (AK3aMeH) 12
Bcero: 132
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4. YCJIOBUSA PEAJIMBALIMU TPOT'PAMMBI TINCHUTIJIMHBI

4.1. s peaqu3anuy NporpaMMbl JMCUMINIMHBI NPe1yCMOTPEHBbI Cieaylolme
crenMaJbHble IOMelleHHA:

Kabuner «buonocuuy», OCHaleHHBIH O00OpyAOBaHUEM: MeOeIb, JOCKa, MeT,
HarjasgHble 1MOocoOust  (KOMIUIEKTHI Y4eOHBIX TaOiMll, IUIAKaTOB), TEXHUYECKUMU
CpelacTBaMH OOYyYEeHHs: KOMIbBIOTEP C YCTPOWCTBAMHU BOCIIPOM3BENICHUS 3BYKa, MPUHTED,
MYJIbTUMEIHA-IIPOEKTOP C IKPAHOM.

JlabopaTopusi, oOCHallleHHass O0O0OpyJOBaHMEM I  IPOBEIEHUS  3aHATHUIL:
MUKPOCKOIIBI, CEKYHJIOMEpP, TOHOMETP, JJabopaTtopHas nocyaa (mpoOUpKu, MOACTABKU IS
npoOUPOK, MUHIIETHI, TIECOK, CTYNKH C NECTHKaMH, MPEAMETHbIE M MOKPOBHBIE CTEKIIA,
CTEKJISIHHbIE MaJIOYKH, MpenapoBajibHbIE WIJIbl, (UIbTpOBajbHasA Oymara (caiuerku),
CTaKaHbl) THUIIEPTOHUYECKHUI pacTBOp Xjopujaa HaTpusi, 3%-HbIII pacTBOp MEPOKCHIA
BOJIOPOZa, pacTBOp MoAa B HOAUCTOM KaluH, MIIMLEPUH, KIyOHH KapTo(dens, JUCT 3I04eH
KAaHAJICKOW, IUIOA pPSIOMHBI OOBIKHOBEHHOM (psIOMHBI WM TOMAaTta), JyK permyaThlid,
pa3BeJIeHHbIE B BOJIE APOXIKN);

4.2. UudopmanmonHoe odecnevyeHne peajn3anuu NporpaMmmbl

1. Jna peanusanuu mporpaMmbl  OUOIMOTEUHBIM (QoHA  oOpazoBaTeIbHOMN
OpraHu3aluy JOJDKEH HMEET JJIEKTPOHHBbIE 00pa3oBaTelibHble U HMH(POPMAIMOHHBIE
pecypchbl, PEKOMEHJOBAHHBIE [IJIi HKCIOJIb30BAaHUS B 00pa30BATEIHLHOM IIpoliecce, He
CTapllie IMSITH JIET C MOMEHTA U3JIaHUS.

OCHOBHBIE TEYATHLIEC U3TAHUA:
1. Bunnwuk B.K. Buosiorus: yaeono-meronndeckoe mocodue mist CI10/ B.K. Bunnuk.
— Hwxuwmit Hosropona: Jlans, 2021. — 189 c.

DJIEKTPOHHbIE U3IaAHUA

1. DnexkTpoHHBIH  ydeOHO-METOoauYecKuii  koMmruiekc  «buwomorms»y s
npodecCHOHANBbHBIX 00pa30oBaTeIbHBIX oOpranuzanuii: OO0pa3oBaTebHO-U3IATEIbCKUN
neHTp «Axkaaemusn», 2019. Pexxum nocryma: https://elearning.academia-moscow.ru/

2. buonorus - 10 xnmacc — bubmmoteka 1mudpoBoro o0pa3zoBaTeIbHOTO KOHTEHTA.
Pesxxum moctymna: https://urok.apkpro.ru/

3. bwuonorus - 11 knacc — bubnauoreka 1mudpoBoro od6pa3oBaTeILHOIO KOHTEHTA.
Pesxxum moctyna: https://urok.apkpro.ru/

4.  buonorus. 10-11 knacc (yriyOaeHHBINH YpOBEHB): YI€OHUK JIJIsl CPETHETO 00IIEro
oopasoBanus / B. H. Speirun [u ap.]; mox obment pexakuueit B. H. Speiruna. — 2-e us.
— Mocksa: U3narensctBo FOpaiit, 2022. — 357 c. — (Hapoanoe npocsenienue). — ISBN
978-5-534-15630-0. — Texkct: anexktpoHHsiii // ObOpaszoBarenbHas miaTdopma FOpait
[cariT]. — URL.: https://urait.ru/bcode/509241
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5.KOHTPOJIb Y OLIEHKA PE3VJILTATOB OCBOEHUS
JUCTMTIIAHBI

KoHTposb H oOleHKAa pe3yJabTaToB

PACKPLBIBAIOTCA 4YCpPE3 JUCHUIUIMHAPHBLIC PC3YJIbTAaThI,

OCBOCHHUS Y4e€OHOM JAUCIHUILIAHBI

HaIpaBJICHHBIC Ha

dbopmupoBanue o0mUX W MPOQPECCHOHATBHBIX KOMMETSHITUN MO pas3jenaM u
TEMaM COJIepKaHusl yueOHOTro MaTepHalia.

Ooman
KOMIIeTeHIUS

Pasznen/Tema

T oneHOYHBIX MepONPUATHH

Paznea 1. KitleTka — cTPYKTYPHO-(PYHKIMOHAJIbHAS €IMHUIIA 5KUBOT'0

OK 02

Tema Nel.1.
buosorus kak Hayka

3amnoHeHUE TaOJIHIIBI C OITMCAHUEM
METOJ0B MHUKPOCKOTIMPOBAHUSI C HX
JIOCTOMHCTBAMH U HEAOCTATKAMMU.
3anosHeHue TabauIbl «BKia ydeHbIX
B pa3BUTHE OUOIOTUID

OK 02

Tema Nel.2.
OO6masa
JKU3HU

XapaKTepUCTHKA

3amojHeHNE CpaBHHTCHBHOﬁ Ta6J'II/ILILI
CXO0ACTBA U pasnmqm‘/'l KHUBOI'O U HE
JKHBOTI'O

OK 01
OK 02
OK 04

Tema Nel.3.
buosornuecku Ba)XKHBIC
XUMHUYECKHUE COETUHEHN

OpoHTaNBHBIN ONPOC

[MonroroBka yCTHBIX COOOIICHUN C
Mpe3eHTalnen

BrimonHeHue u 3amuTa 1a00paTOPHBIX
pabot: «Onpenenenue putamuna C B
MPOJYKTAX TTUTAHUSY,
«I'mapodubHO-THAPOGHOOHBIE CBOKICTBA
JTUTHIOB)»

OK 01
OK 02
OK 04

Tema Nel 4.

CtpykTypHO-QyHKIIHOHATIbHAS
OpraHu3alus KJIeTOK

OneHrBaeMasi IUCKYCCHS 110 BOIIPOcam
JEKIAA

PazpaboTka MEHTaIbHON KapThl IO
KJ1acCU(UKaLUU KJIETOK U UX CTPOEHUIO
Ha MPOKAPHOTOB U 3YKAPUOTUUIECKHX U
0 LIapCTBaM B MMHHU IpyMIax
Beinosninenue u 3amuTa 1a60paTopHBIX
pabor:

«CTpoeHue KJIEeTKH (pacTeHus,
KUBOTHBIC, TPHOBI) M KIIETOYHBIC
BKIIIFOUEHUS (KpaxMai, KapOTHHOUIBI,
XJIOPOIUTACTHI, XPOMOTLIIACTHI)»,
«[IponumaemMmocts MeMOpaHbI
(TuTa3zmMoIIn3, IeTIa3MOJTh3)»

OK 01
OK 02

Tema Nel.5.

CrpyKTypHO-
(G yHKIIMOHATIbHBIE
HACJIEICTBEHHOCTU

(bakTopbI

@pOHTaIBHBIA OIIPOC

PazpaboTka rioccapus

Pemenue 3agau Ha onpeneneHue
IIOCJIEI0BATEIbHOCTH HYKJICOTHI0B
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OK 01 Tema Nel.6. @poHTaTBHBII ONPOC
OK 02 IIpoueccer MaTpUYHOIO Tect «IIponeccel MAaTpUYHOTO
CUHTE3a CUHTE3a»
Pemenue 3anau Ha onpeneneHue
10CJIE10BATEIbHOCTH aMUHOKHUCIIOT B
MoOJIeKyJe Oenka
Pemenue 3aga4 Ha onpeneneHue
MIOCJIEI0BATEIbHOCTH AMUHOKHCIIOT B
MoJIeKyJse Oeslka B cilyyae U3MEHEHUs
MIOCJIEJ0BATEIbHOCTU HYKJIEOTHIOB
JIHK
OK 02 Tema Nel.7. OpOHTAIIBHBIN OIPOC
OK 04 Hexnerounsie Gopmbl )KU3HU [MoaroToBka ycTHBIX COOOIIEHUIT €
npe3eHTaluen (BUpycHbIe U
OaxTepuanbHble 3a00neBanus. OOmMe
HPUHIMIBI HCIIOJIB30BAHUS
JIEKapCTBEHHBIX BEILECTB.
Oco0GeHHOCTH TPUMEHEHHS
aHTUOHMOTHKOB)
OK 02 Tema Nel.8. @pOHTANBHBINA ONPOC
O0meH BEIIECTB u 3anoJHeHUe CPaBHUTEIBLHOM TaOIUIIbI
[IpEBpalLllECHUE  SHEpPruu B XapaKTepUCTHK TUTIOB OOMEHA BELIECTB
KJIETKE
OK 02 Tema Nel.9. OO6cyx1eHre o BOIpocam JIEKIUH
OK 04 JKW3HEHHBI IUKI KIIETKH. Pa3paboTtka neHTHl BpeMeHH
Murto3. Merio3 JKU3HEHHOT'0 IIUKJIA
Pasnen 2. CtpoeHue 1 (pyHKIIMM OPraHU3Ma
OK 02 Tema Ne2.1. OueHuBaemasi JUCKyCCUsl
OK 04 CtpoeHue oprannusma Pa3paboTka MeHTaIbHON KapThl
IIK 2.2 TKaHEH, OPraHOB U CUCTEM OPIraHOB
IIK 2.3 OpraHU3MOB (pacTeHHUsl, ’KUBOTHBIE,
YeJIOBEK) C KPATKOW XapaKTEPUCTUKON
ux QyHKIUN
[loaroroBka u npeacTaBiIeHUE YCTHBIX
COOOIIEHNH C TIPE3eHTAINEH
(MMMyHUTET, HTHPEKIIMOHHBIE
3a00JeBaHus, SMTUAEMUH, BAKIIMHAITI )
OK 02 Tema Ne2.2. ®poHTATBHBIN OMTPOC
IIK 2.2 DopMBI pa3MHOKEHUS 3anonHeHue TaOIHIIbI ¢ KPaTKOH
IIK 2.3 OpraHu3MoOB XapaKTePUCTUKON U IpuMepamMu Gopm
Pa3MHO>KEHHUS OpPraHU3MOB
OKO02 Tema Ne2.3. Pa3zpaboTka eHThI BpeMEHH C
OK04 OHTOreHe3 )XKMBOTHBIX U XapaKTEpUCTUKOU HTANIOB OHTOI€HE3a

YEJI0BCKa

OTACIBHOM TPYIIION KUBOTHBIX U
YeJIOBEeKa 0 MUKPOTPYIIaM
Tect/onpoc
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OK 02
OK 04

Tema Ne2 4.
OmnTtorenes pacreHuit

CocTraBieHHe )KU3HEHHBIX IUKJIOB
pacTeHui 1o otaenam (MOXOBUIHBIE,
XBOIIEBUAHBIEC, MATOPOTHUKOBHUIHBIE,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE)

OK 02

Tema Ne2.5.
OCHOBHBIE TOHATHSA
T€HETUKHU

Pa3pabotka rioccapus
Tect

OK 02
OK 04
IIK 2.2
IIK 2.3

Tema Ne2.6.
3aKOHOMEPHOCTHU
HaCIIeIOBaHHS

@poHTaIBHBIN OMPOC

Tect 1o Bompocam JeKuuu

Pemenue 3aga4 Ha onpeneeHne
BEPOSITHOCTH BO3HUKHOBEHHUSI
HaCJIEACTBEHHBIX MPU3HAKOB ITPH MOHO-
, T-, TIOIMTHOPUTHOM U
aHATTM3UPYIOIIEM CKPEIIMBaHUH,
COCTaBJICHUE T'CHOTUIIMYCCKUX CXCM
CKpCIIMBaHMS

OK 01
OK 02

Tema Neo2.7.
B3aumoeicTBre reHOB

Tect

PazpaboTka rioccapus

Pemenne 3a1a4 Ha onpeencHue
BEPOSTHOCTH BO3HUKHOBEHUS
HACJIeICTBEHHBIX MPU3HAKOB MPH
Pa3IMYHBIX THIAX B3aUMOACHCTBUS
I'€HOB, COCTABJICHUE T€HOTUITNIECKUX
CXEM CKpELIBaHHUS

OK 01
OK 02
IIK 2.2
IIK 2.3

Tema Ne2.8.
CuerieHHO€e HacJaeI0BaHUeE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemienue 3a1a4 Ha ornpeneseHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIeICTBEHHBIX [TPU3HAKOB IpU
CIETICHHOM HAaCJIeIOBaHUH,
COCTaBJICHUE TEHOTUITMYECKUX CXEM
CKpEIUBAHHS

OK 01
OK 02

Tema No2.9.
['eneTuka nmona

Tecr

Pa3paboTka rioccapus

Pemenue 3agau Ha onpeneseHue
BEPOSITHOCTH BO3HUKHOBEHMSI
HACJICACTBCHHBIX ITPHU3HAKOB,
CLEIJICHHBIX C MIOJIOM, COCTABIICHHE
TCHOTUITMYCCKUX CXEM CKPCIIUBAHWA

OK 01
OK 02

Tema Ne2.10.
I'eneTnka demoBeka

Tect

Pemenue 3a1au Ha onpeneaeHue
BEPOSITHOCTH BO3HUKHOBEHHUS
HACJIEJCTBEHHBIX MTPU3HAKOB, UCIIOJIb3YS
METOJIbl T€HETUKH YEI0BEKA,
COCTaBJICHUE TE€HOTUITNYECKUX CXEM
CKpEIIMBAHUS

[ToaroToBKa yCTHBIX COOOIIECHUH C
MPE3EHTALNEN O HACIIEICTBEHHbBIX
3a00J1€BaHUIX YEJIOBEKA

OK 01

Tema Ne2.11.

Tect
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OK 02 3aKOHOMEPHOCTH Pemenue 3aga4 Ha onpenesieHUe TUIA
OK 04 U3MEHYUBOCTH MYTAaLUH [IPU [IepeJade HacIeICTBEHHBIX
MPU3HAKOB, COCTaBJICHHE
TEHOTUIIMYECKUX CXEM CKPELIMBaHU
OK 01 Tema Ne2.12. Tect
OK 02 Cenekiusi OpraHu3MOB Pemenue 3agau Ha onpeneneHue
BO3MO>KHOTO BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB 10
CEJIEKIIUH, COCTABJIEHUE T€HOTUITMYECKUX
CXEM CKpeLIMBaHUs
Pa3znea 3. Teopus 3Bos 110U
OK 02 Tema 3.1. ®poHTATBHBIN OITPOC
OK 04 Hcropus 3BOIFOLMOHHOTO Pa3paboTka JIeHThI BpeMEHHU Pa3BUTHS
yueHusi. MUKpOlBOJIOLINS HBOJIFOLIMOHHOTO YYEHUS
PazpaboTka riioccapust TEpMUHOB
OK 02 Tema 3.2. OuenuBaemas IUCKyCCHUs
MaxkposBonronus PazpaboTka rioccapust TEpMHUHOB
OK 02 Tema 3.2. OpoHTaIBHBINA OIIPOC
OK 04 Bo3HukHOBEHME U pa3BUTHE [loaroroBka u npeACTaBIECHUE YCTHOTO
JKU3HU Ha 3emiie COOOIIEHMS U JICHTHI BpEMEHH
BO3HUKHOBEHUS U PAa3BUTHSI )KUBOTHOT'O
Y PaCTUTEIILHOTO MUpa
OK 02 Tema 3.4. OpoHTaNBHBIN OMPOC
OK 04 [Ipoucxoxnenne uenoBexka — |Pa3paboTka JIeHT BpeMeHU U
AHTPOIIOTeHE3 MEHTaJIbHBIX KapT Ha BBIOOD:
“BOJIIOIMST COBPEMEHHOTO YelioBeKa”,
“Bpems u myTu paccesieHus YeJIoBeKa 1o
wianete”, “BnusHue reorpadudeckoit
cpelbl Ha MOp(HOJIOruIo U (PU3HOJIOTHIO
yenoBeka”, “YenoBedyeckue pacel”,
o0cyXxaeHue
Pa3nen 4. DxoJorus
OK 01 Tema 4.1. TecT 1o sxoJorHYecKkuM GakTopam 1
OK 07 Okonoruyeckre (akTopel W |Cpedam KHU3HH OPraHU3MOB
Cpelbl )KU3HU.
OK 01 Tema 4.2, CocraBieHue cxeM KpyroBopora
OK 02 [omyanus, coo0IIecTBa,  |BEILECTB, UCHOIb3Ysl MaTepHallbl JIEKIUU
OK 07 HKOCUCTEMBI Pemenue npakTuko-OpUEeHTHPOBAHHBIX
PACUYETHBIX 3a/IaHUH 10 IEPEHOCY
BEIIIECTBA M SHEPIHH B IKOCUCTEMAX C
CoCTaBJIeHUE TPOYUUECKHX LIETIeH U
nupamul GuoMacchl 1 SHEpruu
OK 01 Tema 4.3. OnenuBaemasi IMCKyCCHS
OK 02 buocdepa-rnodanpHas Tecr
OK 07 HKOJIOTMYECKAsl CUCTEMA Pemenue npakTuko-opueHTHPOBAHHBIX

pacUYEeTHBIX 3a71a4 Ha OTPEIICIICHUE
Iomaian Haca)KI[eHI/II\/JI JJIs1 CHUKCHUA
KOHIICHTPAIIUH YTIICKUCIIOTO ra3a B
aTMoc(epe CBOET0 peruoHa MpOKUBAHUS
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OK 01 Tema 4.4. Tect

OK 02 Biusanue AHTPOIIOT€HHBIX  |Pemenue npakTuKo-OpueHTUPOBAHHBIX

OK 04 (dakTopoB Ha 6uochepy pacYEeTHBIX 3aJIaHUN TT0 COXPAHEHUIO

OK 07 IIPUPOJIHBIX PECYPCOB CBOETO PETMOHA
MPOXKUBAHUS

OK 02 Tema 4.5. OnenuBaemasi IMCKyCCHs

OK 04 Bnusiaue COILIMAJIbHO- BrInosHeHUs MPaKTUYECKUX 3aJaHUM:

OK 07 9KOJIOTHYECKHX (akTOpoB Ha  |“OmnpeneneHre CyTOYHOTO palroHa

310POBbE YEIIOBEKA NUTaHus”,
“Coznanue UHIUBUYaTIbHON NaMSITKU
10 OpraHu3alliy PallMOHAIBHON
(bU3UIECKOI aKTUBHOCTH
Beimonnenue nabopaTopHoit paboTsl Ha
BBIOOD:
"YMcTBeHHas pabOTOCTIOCOOHOCTH",
"Brnustaue abnotnueckux (pakTopoB Ha
YeJIoBeKa (HU3KUE U BHICOKHE
TeMIieparypsl)"
IIpodeccnonanbHO-OpHEHTHPOBAHHOE COleP:KAHME
Pa3pea 5. buoJsorus B ;KU3HHA

OK 01 Tema 5.1 BrimonHeHue keiica Ha aHaIu3

OK 02 buorexHonmornn B JKM3HM  |MH(OPMALMU O HAYYHBIX TOCTHKECHHUSAX B

OK 04 KaXJ10r'0 0071aCTH TEHETUYECKUX TEXHOJIOTHH,

IIK 2.2 KJIETOYHOW MHYKEHEPHUH, MTUIIEBBIX

IIK 2.3 OuoTeXHOIOTHH (TI0 TpymnIam),
[IPEJICTABICHUE PE3YIBTATOB PEIICHUS
KelcoB

OK 01 Tema 5.2 BelnmoniHeHME Kelica Ha aHau3

OK 02 buortexHoIOrNYU U JKUBOTHBIE uHbOpMaIMU O Pa3BUTUU

OK 04 OMOTEXHOJIOTHH C UCIIOJIb30BaHUEM

IIK 2.2 JKUBOTHBIX, TPUMEHEHUE MTPOTYKTOB

IIK 2.3 OMOTEXHOJIOTUH B KU3HU YesIoBeKa (1o
rpymnmnam), IpeJCcTaBIeHUE PE3yIbTaTOB
pelIeHUsT KEHCOB

Pasnen 6. buodkosnoruyeckne ucciae0BaHUA

OK 01 Tema 6.1. Beinonnenune nabopaTopHbIX paboT Ha

OK 02 OcCHOBHBIE METO/IBI BbIOOP B MUHUTPYIIaxX:

OK 04 OMO3KOJIOTMUECKUX Binsnue temneparypsl Ha pocTa U

OK 07 HCCIIeIOBAaHUI (U3HOIOTHYECKYI0 aKTUBHOCTD

JPOXKKEBBIX KIETOK

Bnusinue yrieBosoB Ha pocTa u
(U3MOTIOTrMUECKYI0 AKTUBHOCTh
JPOOKEBBIX KIETOK

CoueTtaHHOe BIUSHHE TEMIIEPATyphl U
YTJIEBOJOB Ha POCTa U
(U3UOTIOTHUECKYI0 AKTUBHOCTh
JPOOKEBBIX KIETOK

OK 01, OK 02, OK 04, OK 07

IIK 2.2, IIK 2.3

BrinosiHeHHE DK3aMeEHAIIMOHHBIX
3aJIaHUN

32




JUCT UBMEHEHUWHA U JONMOJIHEHUM, BHECEHHBIX

B PABOYYIO ITPOI'PAMMY

No HU3MCHCHUA, OAaTa BHECCCHUA U3MCHCHMUA, Ne CTpaHHIbl C ©'BMCHCHUCM;

BbLJIO

CTAJIO

OcHoBaHHUE:

HOI[HI/ICI;- Jna BHCCIICTI'O N3MCHCHMU A
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