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Pa6ouas nporpamma yue6no# mucuumuinabl OJ1.12 buosnorus pazpaborana Ha OCHOBE:

-  @enepalbHOTO TOCYNAPCTBEHHOIO O0pa30BaTEIbHOTO CTAaHAAPTa CPEAHEro  OOIIero
obpazoBanus (naee ®I'OC COO), yTBEep)KICHHOTO IPUKa30M MUHUCTEPCTBA OOpa30BaHUs U HAYKH
P® ot 17 mast 2012 roma Ne 413 ¢ m3meHeHusIME 1 tonioaHeHUsIME OT 29 nekabps 2014 r., 31 nexadpst
2015 r., 29 urons 2017 r., 12.08.2022 1. [Tpuka3z Ne732; 18.05.2022 Ne 340.

- @enepanbHOro rocy1apCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIapTa CPEAHETO
npodeccuonabHoro oopazosanus (nanee ®I'OC CIIO) mo npodeccun 08.01.28 Mactep
OTJICIIOYHBIX CTPOUTENBHBIX U JEKOPATUBHBIX padoT;

- @enepanbHON 00pa3oBaTEILHOM MPOrpaMMBbl cpeHero oomero odpa3zoBanus (manee — OOII
COO), yrBepxkaennoii [lpukazom munuctepcrsa npocsenienus PO ot 18.05.2023 r. Ne 370;

- GenepanpHOi padouelt mporpamMmsl o yueobnon mqucturuae OJ1.12 buonorus;

- Paboueii nporpammer Boctiutanust [ BIIOY MO UTTpuC;

- YuebHoro 1miana no npodeccuu;

- ¢ yderom IlpumepHoii mporpammsl 00mIeoOpazoBaTebHON yueOHOW aucuurinasl OJ].12
buonorus nist npodeccuonansHbIx 00pazoBarenbHbIX opranu3anuii (Pekomennosannoit ®I'bOY 110
WuctutyT passButusa npodeccuoHaibHoro odpaszoBanus» (PI'BOY «PIIO»), yTBepkaeHHOW HA
3aceqannn  CoBera IO OIIGHKE COJEp)KaHUsS M KadecTBa TMPUMEPHBIX padouux Mporpamm
o0m1eo0pa3oBarebHOr0 U conuanbHO-ryManuTapaoro 1ukios CIIO, IIpotokon Ne 14 ot 30 HOsSOps
2022 1.).

SABnserca wactero OIIOII no npodeccun 08.01.28 Macrtep OTAETOYHBIX CTPOUTENBHBIX U
JIEKOpPaTUBHBIX padoT

Pa3paborunk:
WBanosa ['anuna HukonaeBHa, mpernoaaBaTenb XMMHUH BbICIIEH KBATU(DUKAITMOHHON KaTeropun

Paccmotpena n omo6pena Ha 3acemannu JIIK
[TpoTokon Ne 9

ot «18» mas 2026 .
[Ipeacenarens ALK




COJEPKAHUE

MACHOPT ITIPOT' PAMMbBI YYEBHOM JJUCHUIIJIAHBI
CTPYKTYPA U COJAEP)KAHUE YUYESHOM A CIHUILIAHBI

YCJOBUSI PEAJIM3ALIUM MPOTPAMMBI
YYEBHOMN M CUUIIIAHBI

KOHTPOJIb W OLEHKA PE3YJIBTATOB
OCBOEHHMAYYEBHOU JUCHUIIJINHBI



1. IMACHOPT ITPOT' PAMMbBI YYEBHOM JIJUCIHUTTIJIAHBI
1.1. MecTO JTUCUMIVIMHBI B CTPYKTYpPe o0pa3oBaTeibHOi nporpammbl CITO

Oo6meo6pazoBatenpHas quctumauHa OJ1.12 buonorus n3yyaercs Ha 6a30BOM ypOBHE B
o011eo0pa3oBaTeIbHOM LKKIIE Y4eOHOrO IIaHa OCHOBHOM MpodeccroHanbHONH 00pa3oBaTebHOM
MIpOrpaMMbl MOJATOTOBKH KBATM(PHUIIMPOBaHHBIX padounx, ciyxamux (OITOIT ITIIKPC) na 6aze
OCHOBHOT0 00111eT0 0Opa3zoBanums o npodeccuun 08.01.28 Macrtep OTAeI0UYHBIX CTPOUTEIIBHBIX U
JIEKOPaTUBHBIX PadoT.

Tpynoemkocts nuctumumabl OJ].12 Bruonorust Ha 6a30BOM ypOBHE cOCTaBIsIeT 55 yaca.

[IpodeccnonanbHO-OPUEHTUPOBAHHOE COJEPKAHUE peaTU3yeTcs B MPHUKIAJAHOM MOJIYJie
(pazmen 5 “buosiorus B )ku3HKU) 7S Bcex npodeccuii Ha MaTepuase KeicoB, CBSI3aHHBIX C aHAITU30M
nH(pOpMaLIUK O Pa3BUTUU U MIPUMEHEHUH OMOTEXHOJIOTUH 10 oTpacisaM Oyayiiei npodeccuoHaibHON
HesTenbHOCTH oOydwaromuxcs. Kpome TOro, mnpodeccrnoHaaIbHO-OPHEHTUPOBAHHOE COJIEPIKAHHE
yuuTHIBaeTCa B pazjene 4 “Oxonorus” MpU BBHITOJHEHUU JAOOPATOPHBIX U MPAKTUYECKUX PadoT,
CBSI3aHHBIX ¢ Oyay1eit mpodeccHoHaIbHON A TeNbHOCTBI0 00yYatOIIMXCS.

1.2. He.]'ll/l H INIAHUPYEMBIC PE3YyJbTAaThbl 0CBOCHUA TUCIHUIIIMHBI:

Heas: QopmupoBaHHWE Yy CTYAEGHTOB TMPEJACTABICHUS O CTPYKTYPHO-(PYHKIMOHAIBHOM
OpraHU3aIMH KUBBIX CHCTEM Pa3HOTO pPaHIa KaK OCHOBBI IPUHATHS PEIIEHUI B OTHOILIEHUH OOBEKTOB
YKUBOU MPUPOABI U B IPOU3BOICTBEHHBIX CUTYaLIUAX.

3agauu:

1) copmMupoBaTh NOHUMAHUE CTPOCHHUS, MHOT0OOPa3Hsi U OCOOCHHOCTEH KHUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHM3alMM, 3aKOHOMEPHOCTEH MpOTeKaHWs OMOJIOTMYECKUX IPOLIECCOB M SIBIECHUH B
OKpy’Karolllel cpene, LENOCTHOW HaydyHOM KapTHHBI MHpa, B3aUMOCBS3M M B3aUMO3aBUCHUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS ONpPENENSTh XUBblE OOBEKTHl B MPUPOJE; NMPOBOAUTH HAONIONEHUS 3a
9KOCUCTEMAaMHU JUISl BBISBJICHMSI €CTECTBEHHBIX M AHTPOIOIEHHBIX M3MEHEHWH, MHTEPIPETHPOBATH
pe3yabTaThl HAOTIOICHUH,

3) cdopmupoBaTh HaBBIKM NPOBEACHHS NPOCTEHIINX OHMOJOTHUECKUX 3SKCIEePUMEHTAIbHBIX
UCCIIEIOBaHMM ¢ cOOII0ICHIEM MTpaBul 0€30IacHOTr0 o0palleHus: ¢ 00beKTaMH U 000PYJOBAHUEM;

4) pa3BUTh YMEHMs HCIIOJIb30BaTh HMH(POPMAIHMIO OMOJIOTHYECKOTO XapakTepa M3 Pa3InYHbIX
HUCTOYHUKOB;

5) copMupoBaTh YMEHHSI TPOrHO3UPOBATH MOCIEACTBUS CBOEH AEATENBHOCTH MO OTHOIIEHUIO K
OKpY’KaloIle cpejie, COOCTBEHHOMY 3/I0pPOBbIO; 0OOCHOBBIBATh M COOJIOATh MEPhl MPOGUITAKTUKH
3a00JIeBaHUH.

6) copMupoBaTH MOHUMAHNUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKU U TEXHOJIOTHH B
IIPAKTUYECKON JEATEIIBHOCTH YEJIOBEKAa, PAa3BUTHM COBPEMEHHBIX MEIMLMHCKHX TEXHOJOTMH H
arpoOMOTEXHOJIOTHA.



1.2.2. [lnanupyemMble pe3yabTaThl 0CBOCHHS 0011e00pa3oBaTe1bHOM JMcUUILIHHBI B c00TBeTCTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

KOII U HAWMMCHOBAHHC

HJIaHI/lpyeMbIe pe3yabTaTbl 0CBOCHHUA TUCHUIIIMHBI

(popmupyembix
KOMIIeTeHI Ui O6mme! JducumMniuHapHbie’
OK 0l Bribupate | B yacTH TpyA0OBOro BOCHUTAHUS: c(hOpMHUPOBAHHOCTE 3HAHUIT 0 MECTE U POJIH ONOJIOTHH B CHCTEME HayJIHOTO
CIIOCOOBI pemennusd 3aga4 | - TOTOBHOCTB K TPYAYy, OCO3HAaHUE NEHHOCTU MacTEPCTBA, prI[O.TIIO6I/Ie; 3HAHUS; (byHKHHOHaHLHOﬁ rPaMOTHOCTU YE€JIOBEKa [UIsl  pelIeHUus
npodeccrnoHaNIBHOH - TOTOBHOCTb K aKTHBHOH NEATETLHOCTH TEXHONOTHYECKON M COUMANBHOM | yepispennpix mpobien;
JIeSITEIbHOCTH HaNpaBICHHOCTH, CIIOCOOHOCTh  HMHHUIMHPOBATH, IUIAHUPOBATH U

c(hOpPMUPOBAHHOCTH YMEHHS PAaCKPBIBATh COJIEP)KaHHE OCHOBOTIOJIATAOIIUX
MIPUMEHHUTENBHO K | CaMOCTOSATENBHO BBINOJIHAT TAKylO I€ATEIbHOCTD;

Ppa3JIMIYHbBIM KOHTCKCTaM

- HHTEpeC K pa3Iu4YHbIM cdepaM npodhecCHoHATBHOM A TeIbHOCTH,
OBHaI[eHI/IC YHUBEPCAJIbHBIMU y‘-Ie6HI)IMI/I II03HAaBAaTCJIbHbIMU [[eﬁCTBHSIMH:
a) 0a30Bble JIOrHYeCcKHe 1eicTBUs:

- caMOCTOSTENbHO (OPMYJIHPOBaTh W  aKTyalH3HpOBaTh Mpolsiemy,
paccMmarpuBaTh ee BCECTOPOHHE;

- YCTaHaBJIMBAaTb CyIHeCTBeHHLIfI IMMPpU3HAK UJIK OCHOBAaHUA IJId CpaBHCHUA,
KIaccu(UKaIuu 1 0000IIeHNS;

- ONpeAeNATh IENN NeATCIFHOCTH, 3a1aBaTh HapaMeTphl M KPUTCPHH UX
JOCTIDKCHHS,

- BBIABIITH 3aKOHOMEPHOCTH ¥ TPOTHBOPEYHS B PaCCMAaTPHUBAEMBIX
SIBIICHUSX;

- BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTh, OIICHUBATH COOTBETCTBUE
PEe3yJIbTaTOB LEJSIM, OLCHUBATH PUCKH MOCICACTBUHN NEITEIbHOCTH;

- pasBuUBATh KPEATUBHOC MBIIIJICHUE TPU PCUHICHUN )KU3HCHHBIX HpO6HeM
0) 6a30BbBIE HCCIEAOBATEILCKHE AECTBUS:

- BIQJCTh HaBbIKAMU  Yy4eOHO-HMCCIIEIOBATENbCKOM U
JeSITeIbHOCTH, HABBIKAMH Pa3pEIIeHHUs IpooIeMm;

- BBIABJISITH NPWYHHHO-CIICJICTBEHHBIC CBSI3W M aKTyalIM3UPOBaTh 3a/1ady,
BBIIBUTATh THUIOTE3y €€ pCIICHUS, HaXOOUTh AapryMeHTHl s
JIOKA3aTeNbCTBA CBOMX YTBEPKICHUM, 3alaBaTh MMapaMeTphl U KPUTCPHH
pelIeHus;

- AHANM3UPOBATH IIONyYEHHBIE B XOJC PpCIICHUS 3aJaddl Pe3yibTaThl,
KPUTHYCCKH OLICHUBATH MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MECHCHHE B
HOBBIX YCJIOBUAX;

MPOEKTHOM

OMOJIOTUYECKUX TCPMHUHOB W TOHSTHH: JKW3HB, KIIETKA, TKaHb, OpraH,
ouochepa;
MeTabomim3M (0OMEH BeIIeCTB W TpPEBpalicHHE HHEPTUH), TOMEocTa3s
(camoperysiys), OnocuHTE3 OeNKa, CTPYKTypHash OpraHU3alus >KHBBIX
CHCTEM, CaMOBOCIIPOU3BEICHUE
(penpoayKiysi), HACIEACTBEHHOCTh, W3MEHYMBOCTh, DHEPr03aBUCHMOCTb,

OpraHu3M, BHJ, TMONYJAIMS, JOKOCUCTEMa, OHOIICHO3,

JUCKPETHOCTb,  CaMOPETYJIALHSA,
POCT U pa3BUTHE, yPOBHEBAs OPraHU3ALINS;
c(OpPMUPOBAHHOCTh YMEHHS PAaCKPBIBATh COJIEp)KaHHE OCHOBOIIOJIATAOIUX
OMOJIOTHYECKMX TEOpPUM W  TUIIOTE3: KJIETOYHOH, XPOMOCOMHOWM,
MYTaIOHHOH, SBOJIIOIMOHHOMN, TPOUCXOKICHNUS JKU3HU U YEJIOBEKA;
c(OpMUPOBAHHOCTH yMEHHUs pacKpbIBaTh OCHOBOTIOJIATAIOIITHE
Oronornueckue 3akoHb! U 3akoHOoMepHOocTH (I'. Mennens, T. Moprana, H.1.
BaBmioga, 3. ['ekkemnst, @. Mromtepa, K. bapa), rpaHuIsl nx mpUMEeHIMOCTH
K )KHMBBIM CUCTEMAM;

npuoOpeTeHne OmNbITa NPUMEHEHHS OCHOBHBIX METO/MOB HAy4YHOTO

MO3HaHUA, UCIIOJIb3YCMbIX B OHOJIOTHH: Ha6J'IIOI[GHI/I$[ 1 OIMHMCaHusA KHBBIX

CHUCTEM, MIpo1eccoB u ﬂBHeHHﬁ; OpraHu3anuu u IPOBCACHUA
OMOJIOTHYECKOTO OKCIICPUMEHTA, BBIABUXCHHUA THUIIOTC3, BbIABJICHUA
3aBUCHUMOCTH MECXKIY HCCIIEAyEMbIMU BCIIMUYMHAMU, 00BsACHEHUS

MOJIYYCHHBIX PE3YJIBTATOB M (POPMYITHPOBAHIS BBIBOIOB C UCIIOJIb30BAHHEM
Hay4HBIX OHATUH, TEOPUN U 3aKOHOB;

! VKa3bIBatoTCs IMYHOCTHBIE M METANPEAMETHBIE pe3ybTathl u3 ®IOC COO (B nocnennei penakimn ot 12.08.2022), hopmupyeMble 061E06pa30BaTENLHOMN UCIMILTHHON

2 [lucuunauHapHbie (PeIMETHBIE) Pe3yIbTaThl yKa3biBaloTcs B cootBeTcTBuM ¢ GI'OC COO (B mocneaneit penakuuu ot 12.08.2022)




- YMCTb NEPCHOCUTL 3HAHUA B MIO3HABATCIIbHYIO U MPAKTUICCKYIO obOactu
KUBHCACATCIBHOCTU,

- YMETb UHTCIPUPOBATH 3HAHUA U3 PA3HBIX MPECIMCETHBIX OGJ’IaCTeﬁ;

- BBIIBUT'aTh HOBBIC UJCHU, IPCJIaraTb OPUTMHAJIbHBIC ITOAXOABI U PCIICHUA;
- CIIOCOOHOCTL HX HCIIOJL30BAHHMS B II03HABATEILHON H COIMaIbHOM
IIPaKTUKE

c(hOpMHPOBAHHOCTD YMEHUS BBIIEIATH CYIIECTBEHHbIEC IIPU3HAKH BHPYCOB,
KIETOK IIPOKAPHOT M JYKApHOT; OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OPraHU3MOB, BHJIOB, OHOT€OIIEHO30B ¥ 9KOCHCTEM; OCOOCHHOCTH HPOLIECCOB
oOMeHa BEIISCTB W MpPEBpallCHHs OJHEPrMH B KIeTKe, (oTocHHTE3a,
IUIACTHYECKOT0 ¥ SHEPreTHYeCKOro 0OMeHa, XeMOCHHTE3a, MUT03a, Melo3a,
OIUTOJIOTBOPEHHS, PA3BUTHUS i PA3MHOXKEHHUS, HHANBHIYaIbHOTO PA3BUTHS
opraHu3ma (OHTOreHe3a), OOpbHOBI 3a CYIIECTBOBAHHE, CCTECTBEHHOIO
orbopa, BHI000pa30BaHMs, MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpere
o0uTaHNs, BIHSHUS KOMIIOHEHTOB 9KOCUCTEM, aHTPOIIOTCHHBIX H3MCHEHH
B DKOCHCTEMaX CBOCH MECTHOCTH, KPyroBOPOTa BEIIECTB U MPEBpaIllCHUE
sHepruu B Ouocdepe;

c(OpMHPOBAHHOCTh YMEHHS PEIIaTh OHOJOTHYECKUE 3a1a4d, COCTABIATH
TEHOTUIIMYCCKHE CXEMBl CKPELIMBAHUS Ul PA3HBIX TUIIOB HACICIOBAHHS
NPU3HAKOB Y OPTaHU3MOB, COCTABIISATH CXEMBI IIEPEHOCA BELIECTB U SHSPTUH
B 9KOCHCTEMax (LM IUTaHHs, TUIICBBIC CETH)

OK 02. MHcmonb3oBaTh

COBPEMEHHBIC ~ CpEICTBa
NONCKa,  aHaM3a |
HHTEPIPETALHH
uHpOpPMALUH u
HH(DOPMALMOHHBIC
TEXHOJIOTUH TSt
BBITIOJTHEHHS 3ajaq
po¢eCCHOHATBHOM
JIeSITEIbHOCTH

B 006J1acTH HEHHOCTH HAYYHOI0 MO3HAHUS:

- chopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HayKd W OOIIECTBEHHOM IPaKTHKH, OCHOBAaHHOTO Ha
IWaore KyJbTYp, CIIOCOOCTBYIOUIETO OCO3HAaHMIO CBOETO MECTa B
MOJMKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHME S3BIKOBOW M UMTATEIBCKOM KyJIbTYPHI KaK CPEJCTBA
B3aUMOJCHCTBUS MEXIY JIIOABMH U TO3HAHUS MHPa;

- OCO3HaHHUE IEHHOCTH HAyYHOU JeSITeIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MPOCKTHYIO M HCCJICAOBATCIILCKYIO ACATCIbHOCTh WHAWBUIAYAJIBHO U B
rpyme;

OBJ'IaI[eHI/Ie YHUBEPCAJIbLHBIMH y‘IE6HI)IMI/I II03HAaBAaTCJIbHBIMHU I[eﬁCTBHHMPI:
B) padoTta ¢ undopmanmeii:

- BJIAJICTb HAaBBIKaAMHU TIOJIYUYCHUSA I/IH(bOpMaI_lI/II/I U3 HUCTOYHUKOB pa3HbIX
THIIOB, CAMOCTOSITEJIFHO OCYIIECTBIISTH OUCK, aHATIN3, CUCTEMATH3AIHIO U
MHTEPIIPETAHNI0 HHPOPMANH pa3MYHbIX BUJOB U ()OPM IPEICTABICHHUS;
- CO37aBaThb TEKCTHl B pa3IMYHBIX (OpMaTax C Y4YETOM Ha3HAYCHUS
nHpopManMM ¥ ILENEeBOW ayaUTOPHH, BBIOMpas ONTHMAaIbHYIO (opmy
TIPE/ICTAaBIICHUS U BU3YaJIU3allnH;

- OHCHMUBATh JOCTOBECPHOCTD, JICTUTUMHOCTD I/IH(I)OpMa[H/H/I, €€ COOTBCTCTBHEC
IIPaBOBBIM 1 MOPAJIBHO-OTUYECKUM HOPMaM;,

- HCIIOJIB30BaTh CpPECACTBA I/IH(bOpMaHI/IOHHBIX 1 KOMMYHHUKalIlMOHHBIX
TEXHOJIOT U B pemIeHun KOTHUTHBHBIX, KOMMYHUKATUBHBIX )4
OpraHM3AIlMOHHBIX 3aJad C CcOOJIo/eHHEeM TpeOOBaHMH APrOHOMHUKH,
TEXHUKA O€30IacCHOCTH, THWTHEHBI, PEecypcocOepeXeHHs, INPaBOBBIX H
9THYECKUX HOPM, HOPM MH(POPMAIIOHHOH 0€3011aCHOCTH;

c(hOpMHUPOBAHHOCTH UH(POPMAITHIO
OHMOJIOTUYECKOTO COJICPIKAHUS, BKIIOUYAIOIIYIO MICCBIOHAYYHBIC 3HAHUS M3
pPa3IMYHBIX KCTOYHHUKOB (CpeicTBA MAacCOBOW HWH(pOpPMAIMK, HAYIHO-

YMEHUM KpPUTUYECKH OLIEHUBATh

MOMyJIIPHBIE ~ MaTepualibl); HHTEPIPETHPOBATH ATUYECKHE  ACHEKTHI
COBPEMEHHBIX HCCIIEIOBaHMH B OWMOJIOTMH, MEAWIMHE, OHMOTEXHOJIOTHH;
paccMmarpuBarh TJI00aJbHBIE SKOJOTHYECKHE MPOOIeMbl COBPEMEHHOCTH,
(hopMHpPOBATH 1O OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HITHIO;

c(OPMUPOBAHHOCTE YMEHHH CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W
YCTHBIE COOOIIEHHsS Ha OCHOBE OHOJOTMYECKOW WHGOpPMAIMU U3
HECKOJIbKUX MCTOYHHMKOB, TPAMOTHO HCIIOJb30BaTh NOHATHIHBIN anmapar

OMOJIOTHH




- BJaJA€Tb HaBbIKaMW  paCIIO3HaBaHUsA U I/IH(l)OpMaHI/II/I,

nH}popMaMOHHOI 6€30MaCHOCTH TMYHOCTH

3aIlIUTHI

OK 04. DddexruBHO
B3aNMOJEUCTBOBATH "
paboTaTh B KOJUICKTHBE H
KOMaH/ie

- TOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOIPEAEICHHUIO;
-OB/Ia/ICHNE HAaBBIKAMH  y4eOHO-HCCIICIOBATENBCKOM, TPOEKTHOM U
COIIMAJIBHOM JCATCIHLHOCTH,

Osi1asieHNe YHUBEPCAJIbHBIMUA KOMMYHHKATHBHBIMH e CTBUSIMH:

0) coBMecTHAasI 1eATEeJbHOCTD:

- TOHMMaTh W  HUCIOJNB30BaTh
WHIIMBHYaIbHOM paboThI;

- IpPUHUMATh LENH COBMECTHOM JEATENIbHOCTH, OPraHU30BHIBATH U
KOOPAMHUPOBATh JAEHUCTBUS 1O €€ MJOCTIKCHMIO: COCTaBIATh IUIAH
JeHcTBU, paclpenensiTs poid ¢ y4eTOM MHEHHUI y4aCTHHKOB 00CYXIaTh
Ppe3yJbTaThl COBMECTHOM pabOThI;

- KOOpDAMHHUPOBATh U BBHINONHATH paboTy B YCIOBHUAX pealbHOTO,
BUPTYJILHOTO 1 KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

- OCYWIECTBIATH MO3UTHBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYaLUSIX, IPOSIBISITE TBOPYECTBO M BOOOPAKEHHE, OBITH MHUIIATHBHBIM
Osi1aieHne YHUBEPCAJIBLHBIMH PeryJIITHBHBIMH CHCTBUAMU:

) NIpUHSATHE cedsl U IPYTUX JIO/Iei:

- MNpPUHUMAaTb MOTHBBI M apryMEHTHl JpYyTHX JIIOAEH I@pU aHanu3e
pe3yIbTaToB JESATEIBLHOCTH;

- MPU3HABATH CBOE MPABO U MPABO APYTHX JIOACH Ha OIIHUOKH;

- pa3sBMBAaThH CIIOCOOHOCTH ITOHUMATh MHp C HO3ULHNHU JPYTOro 4€JI0BEKa

IperMyIecTBA  KOMaHOHOW |

NpUOOpETEeHNE OMNbITa TPHUMEHEHUS OCHOBHBIX METOMOB HAy4HOTO
MO3HAHMS, UCHONB3YEMBIX B OHOJIOTHH: HAOJIOACHUSI U OMHCAHHS KHUBBIX
CHUCTEM, TIIPOLUECCOB M  SBICHMH; OpraHU3allid M  IPOBEACHUS
OMOJIOTMYECKOTO  SKCIEPHMEHTA, BBIIBIKCHUS THUIIOTE3, BBIIBICHUSA
3aBUCHUMOCTH  MEXJIy  MCCIEAYyEeMBIMH  BEJIMYMHAMH,  OOBSCHEHUS
MOJYYEHHBIX PE3yJIbTaTOB U ()OPMYITHMPOBAHHUS BBIBOJIOB C HCIIOJIb30BAHHEM
HAyYHBIX IIOHATUN, TEOPUI U 3aKOHOB

OK 07. CogeiicTBOBaTh

COXPaHEHHIO
OKpyXarolen cpenbl,
pecypcocOepexeHutIo,
MPUMEHATh 3HaHUSI 00
M3MEHEHUH KJIUMarTa,
MIPUHITUIIEL  OePEesKITMBOTO
[IPOU3BO/JICTBA,

3¢ PEeKTHBHO
JIeUCTBOBATh B
Yype3BbIYaHBIX
CUTYaIUsAX

B 006J1acTH 3K0J10r14ecKOro BOCIUTAHUSA:

- c(hOpPMHUPOBAHHOCTb JKOJIOTHYECKOH KYyJIBTYpbl, IIOHUMAaHUE BIMSIHUS
COLMAJILHO-3KOHOMMUYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOJHON U
COLMATBHON Cpelibl, OCO3HAHME TJ00ANTBHOTO XapaKTepa 3KOJIOTHYECKHX
mpobiem;

- IIAHMPOBAaHUE M OCYLIECTBIECHUE ACHUCTBHN B OKPYXKaIOLIEH cpele Ha
OCHOBE 3HaHUA LIeJeH yCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

aKTUBHOE HENPUATUE JEHCTBUH, MIPUHOCALINX Bpel OKpYyKaroLleh cpene;

- YMEHHE TPOTHO3HPOBaTh HEOIArONPHUSITHBIE SKOJOTHIECKUE MTOCIIEACTBHS
NIpEANPUHUMAEMBIX JEHCTBUH, IPENOTBPALLATD UX;

- pacLIMpEHHUE OIBITA ACSTEIbHOCTH HKOJIOITMUECKOI HANIPaBICHHOCTH;

- OBJAJEHHE HABBHIKAMHU Yy4eOHO-MCCIIEOBATEIbCKONH, MPOCKTHON U
COLIMAJIbHOM JIEATEIbHOCTH

c(OPMUPOBAHHOCTE YMEHHUS TPHUMEHATh MOJyYEHHbIE 3HAHUS Ui
OOBSCHEHUS] OMOJIOTMYECKNX TIPOLECCOB M SBJICHUH, U TIPUHATHSA
MPaKTHYECKUX PEIICHUH B ITOBCEJAHEBHOW KM3HU C IIENbI0 00ECIeUeHHUS
0€3011acHOCTH CBOETO 3[0pPOBbSI W 3J0POBBS OKPYXAIOIIMX JFOJEH,
coOioieHns 310poBOro 00pasa >KU3HHW, HOPM TPAaMOTHOTO IIOBEICHHS B
OKpyXaiolled  NpUPOJHOM  cpene;  TNOHMMaHWE  HEOOXOAMMOCTH
WCTIONIb30BAHMS JOCTI)KEHUH COBPEMEHHOH OHOJIOTHHM M OMOTEXHOJIOTHH
JUISL pallMOHAIBHOTO MPUPOIOTIONH30BAHMS




HanpasJienus BOCIUTATEJIBHOM padoThI
YUpe:KAeHH:

Monayns 1 I'paxnanckoe

Monyins 2 Ilarpuotnyeckoe

Monayns 3 JlyXOBHO-HPABCTBEHHOE
Monyinb 4 DcteTnueckoe

Monayns 5 Guznueckoe

Monyib 6 [IpodeccrnoHanbHO-TPYA0BOE
Monaynb 7 DKOJIOTHYECKOE

Monyinb 8 LleHHOCTH Hay4HOTO IO3HAHUS

00pa3oBaTeIbHOTO




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIIUILIMHBI

2.1. O0beM IUCHUIIHHBI H BUbI y4eOHOH padoThI

Bua yueOHo# padoThl

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl THCIMIIIMHBI 56
B T.4

OcHOBHOe cojiep:kaHue 54
BT. 4.

TEOopeTHIecKoe 00yIeHNEe 36
NPaKTUYECKUE 3aHATHS 7
nmabopaTOpHBIE 3aHATH 11
Koncynomayuu 2

IIpomesxkyTouHasi arrectanusi B popme nudpepenuuposanHoro 3auéra B I cemecrpe




2.2. TemaTnuyeckuii MJ1aH U coaep:xkanue yueOHoi nucunmiuabl O/1.12 buoJsiorus

®opmupyembie
Oone OK, 1K
HaumenoBanue M peatusyembie
Conepixanne y4eGHOro MaTepHajia, JIaGopaTopHble H NPaKTHYeCKHe PadoThl, CAMOCTOsITeIbHAsI padoTa 00y4arouXCcs MOIYJIH
pa3fesioB U TeM yaco N
B paGoueii
NpPOrpaMmbl
BocnnT|amm
1 cemecTp 54
Pazgea 1. KiteTka — CTPYKTYPHO-(PYHKIMOHAJIbHAS €IMHULIA }KMBOT0
Tema 1. Conepxanue y4yeOHOro Marepuasa 2
buosorus KaK | -2 BuoJjorusi KaK HayKa.
Hayka. Kussie Buomorust kak Hayka. CBs3p OHONOTHH C OOMICCTBEHHBIMH, TEXHHYECKAMHU W JPYTHMH C€CTECTBCHHBIMH HayKaMU, OK-1
CHCTEMBI " ux ¢unocodueit, THKOH, FICTETHKOI U MpaBoM. Pors Gmomoruu B OpMHUpOBaHUH COBPEMEHHOH HayYHOW KapTHHBEI MHpa. | 2 OK-2
OpraHu3anus. CucteMa OMOJIOTHYCCKUX HAYyK. Mognyns 1
Meronbl TO3HAHMSL KUBOW NPUPOAbI (HAONMIOJCHUE, OKCIEPUMEHT, OIMCaHWe, HW3MepeHue, Kiaccudukamms,
MOJICIMPOBaHHUE, CTATUCTHYECKasi 00paboOTKa IaHHBIX).
Cozep:xanue y4eOHOro Marepuaja 2
3-4 7Kussble cucTeMsl (0HocucTeMbl) Kak MpeAMeT U3y4eHUs! OHOI0THMH. 1 OK-1
Tema 2. OKuvble OTauyne JXUBBIX CUCTEM OT HEOPraHU4YEeCKOi NPUPOABI. OK-2
CHCTEMBI M HUX CaoiicTBa OHocucTeM U MX pazHooOpa3ue. YpOBHHM OpraHu3anuy OMOCHUCTEM: MOJICKYJISPHBIN, KJIETOUYHBIN, TKAHEBBI,
OpraHu3aums. OpraHU3MEHHBIN, TOMYISIIMOHHO-BU/I0BO, KOCHCTEMHBIH (OHOTe€0LICHOTHYECKHH), OHOC(hEepHBIH.
IIpakTnyeckas padora Ne 1. «Mcnosib30BaHHe Pa3TUYHBIX METOI0B NPH M3y4YeHUH OHOJIOTHYECKUX 00bEKTOB. 1
Copep:xanue y4yeOHOro MaTepuaJjia 4
5-6 XuMHYeCKH COCTAB M CTPOeHHE KIETKH.
XUMHYECKHH COCTaB KIETKH. XHMHYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI, MHKPOJIEMEHTH. Boma u MuHepaibHbIE
BemtecTBa. OyHKIMK BOABI 1 MUHEPAJIBHBIX BEUIECTB B KJIeTke. [lomaepikaHne 0CMOTHYECKOTO OanaHca.
Benku. CocTaB u cTpoeHue 6e1KoB. AMUHOKHCIIOTHI - MOHOMEpHI OenkoB. HezaMeHnMble U 3aMeHNMble aMHUHOKHCIIOTHI.
AMUHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYpBHl OCIKOBOM MOJEKyNbl (IIEpBUYHASA, BTOpPUYHASA, TPETHYHAS U
Tema 3. YeTBEPTUYHAS CTPYKTYpa). XMMHUYECKUe CBOMCTBa OenKkoB. buonornueckue GyHKIMK OSITKOB.
Xumuyeckuii cocras depMmenTsl - Onosorndeckue karajauzatopbl. CrpoeHue depMeHTa: akTHBHBIA LIEHTP, CyOcTparHas CHenu(pHUIHOCTS. 1 OK-2
H CTPOCHHUE KJIETKH. KogepmenTsl. Butamunbl. OTinynst pepMeHTOB OT HEOPTaHUYECKUX KaTaln3aTopoB. Moy |

VYrieBoxbl: MOHOCAaxapHabl (TII0KO3a, prdo3a U Je30KcHpr003a), Iucaxapupl (caxaposa, JIaKT03a) W MoIucaxapHsl
(Kpaxmai, TIIMKOTeH, 1IeJII0I03a). bronornyeckue GpyHKIUM yriaeBo0B.

Jlummuper: Tpuraunepuns, pocdonunuasl, creponnsl. ['uapodunsHo-ruapodoOHbIe cBoiicTBa. brionornueckne pyHkmn
ynuoB. CpaBHEHHUE YIIEBOJOB, OCIKOB U JIMIK/I0B KaK HCTOYHUKOB YHEPTHUH.

Hyxkneunossie kucnorsl: JJHK n PHK. Hykneornapl - MoHOMephI HyKiIeMHOBBIX KHciI0T. Ctpoenue n ¢pynxkunu JJHK.
Crpoenue u ¢pynkiu PHK. Bunst PHK. AT®: crpoenune u pyHKIMH.




JladopaTopHas padora Ne 1. «M3ydyeHue KATATUTHYECKO AaKTHUBHOCTH (pepMeHTOB (HAa MpUMepe aMUWJIA3bl WIH
KaTaJa3bl)».

7-8

Crpoenne u pyHknun kiaetkd. O0MeH BellleCTB M MpeBpallleHle YHEPruu B KieTke. Kiletounasi Teopusi crpoeHus
OpPraHu3MoB.

HuTomorus - Hayka o kierke. KierouHas Teopus - mpuMep B3anMOICHUCTBHUS WaeH W (aKTOB B HayYHOM IO3HAHHH.
Mertonbl N3y4eHHs KIETKH.

Kierka kax nenocrtHas xuasi cucrema. OOIine Npu3Haky KJIETOK: 3aMKHYTasl Hapy»Hasi MeMOpana, Monekyssl JIHK kax
TeHETUYECKUH arapar, cucTeMa CUHTe3a OeJka.

Tumbl KIETOK: SyKapuoTHYeCKasl U NpokapuoTHyeckas. OCOOEHHOCTH CTPOCHHUS MPOKAapHUOTHIECKOH KieTKH. Kinetounas
cTenka Oakrtepuil. CTpoeHHE SyKapHOTHYECKOW KieTKH. OCHOBHBIC OTJIMYUS PACTUTEIBHOW, )KUBOTHOM M I'pUOHOMN
KJICTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIIETOK - KJIETOYHAsi CTEHKA, IIMKOKaNUKC, UX (QyHkuuu. [1nazmarudyeckas memOpaHa, e€
cBoiictBa U (hyHKnuu. Lluromnasma u e€ opranonnsl. OnHoMeMOpanHbie opraHouasl kiuetkn: JIIC, anmapar Tomsmxm,
n30coMbl. [1oryaBTOHOMHBIE OpraHOMIBI KIIETKH: MUTOXOHIPHH, TIACTHIBL. [IponcxoxneHne MUTOXOHAPHH U ITACTHI.
Bunsl nmmactun. HememOpaHHbIe OpraHoHIb! KIETKH: PUOOCOMBI, KIETOYHBIH IEHTP, [IEHTPUONHN, PECHIYKH, JKI'yTHKH.
@OyHKINM OPTaHOUIOB KIETKH. BKimroueHus.

SAnpo - perymatopHblii meHTp kietku. CrpoeHwe sapa: siiepHas 000J0dYKa, KapHOIIa3Ma, XPOMATHH, SIPBIIIKO.
Xpomocombl. TpaHCTIOPT BENIECTB B KIICTKE.

JladoparopHas paGora Ne2 «3ydyeHue CTPOeHHS KJIETOK PACTEHHU, >)KHBOTHBIX U 0aKTepHii 101 MUKPOCKOIIOM Ha
TOTOBBIX MHKPOIpPENaparax u UX OMMCaAHHe».

OK-1
OK-2
Monyns 1

Cozep:xanue y4eOHOro Mmarepuaja

Tema 4.
KuzHenesaTeILHOCT
b KJIETKH

9-10

KuzHenesTeILHOCTH KJIETKH.

OOMeH BemecTB, WA MeTa0oII3M. ACCHMIIIANUS (ITACTHIECKHI 0OMEH) M TUCCHUMUIIILUS (JHEPTETHIECKI 00MEH) -
JIBE€ CTOPOHBI €IMHOTO mporecca Merabonu3ma. Ponb 3aKOHOB COXpaHEHMs BEUIECTB W JHEPIWH B IOHMMaHWUHU
Metabonmm3ma. Tumbl oOMeHa BemIeCTB: aBTOTPO(HEIA W reTepoTpodHbIi. Ponb ¢epMeHTOB B 0OMEHe BemecTB U
IpeBpalleHny 3Heprun B kierke. @orocuHTe3. CBetoBast M TeMHOBas (as3pl QorocuHTe3a. Peakuum QorocuHTesa.
D¢ dexTuBHOCTS poTocHHTe3a. 3HAUeHNe (HOTOCHHTE3a /ISl )KU3HN Ha 3emite. BiusHue ycinoBuii cpensl Ha (hOTOCHHTE3
1 CcII0cOoOBI MOBBIIIEHHS €ro NPOAYKTHBHOCTH y KyJIBTYPHBIX PACTCHUH. XeMOcHHTe3. XeMOCHHTE3UPYIONINe OaKTepHH.
3Ha4yeHHe XeMOCHHTE3a JUI KHU3HHU Ha 3eMile. DHepreTndeckuii oOMeH B KileTke. Pacierienne BemecTB, BoACTICHNE U
aKKyMyJIMPOBaHHE YHEPTUH B KJIE€TKE. DTaIbl SHepreTudeckoro ooMeHa. Imxonus. bpoxxenue u ero Buasl. Kucnopognoe
OKHUCJICHHE, WK KJIeTouHOoe Abixanue. OxkucaureapHoe hochopunuporanne. IHHEKTHBHOCTh SHEPIeTHUECKOrO 0OMEHa.
Peaxuuu marpuuHoro cunte3a. [enernueckas napopmanus u JJHK. Peannzanus renerndeckoii HHGOpMaLnK B KIIETKe.
I'enernueckuii ko u ero coiictBa. Tpanckpumius - MaTpuaHbiid cuaTe3 PHK. Tpancsamus - OnocunTes 6enka. DTamsl
Tparcisinnu. Konmposanne aMmuHOKHCIOT. Poe pubocom B OmocuHTe3e OemKa.

OK-2
Mognyns 4

11-12

Hexnerounsle ¢GopMbI :KU3HHU - BUPYCHI.

HUcropus otkpsitus Bupycos (J].M1. IBanoBckuit). OcCOOEHHOCTH CTPOCHUS U KU3HEHHBIN UK BUPYycoB. bakTeprodaru.
Bonesnn pacteHuil, )HMBOTHBIX W 4YEJIOBEKa, BBI3bIBaEMble BUpycamu. Bupyc mmmyHoneduimra venoeka (BUY) -
Bo30yauress CITM/la. OGparHast TpaHCKpUIILIUS, peBepTa3za u uHTerpasa. IIpoduiiakTuka pacpocTpaHeHUs] BUPYCHBIX
3a00JIeBaHUH.

OK-2
Monynb 4

Pa3gen 2. Ctpoenne u pyHKINH OpraHu3mMa




Tema 5.
Pa3zmHo:xxeHHne "
HHIUBUAYAJIbHOE
pa3BuTHE
OpraHu3MoOB.

Conep:xaHue y4eOHOro Marepuaja

13-14

®opMbI pa3sMHOKEHHS] OPTaHU3MOB.

Knerounslii nuki, WM >KA3HEHHBIH WK KiIeTku. MHTepdaza m mmros. Ilpomecch, mpoTekaromue B HHTEpdase.
Permmkamust - peakmust marpuyaHoro cmaTe3a JIHK. Crpoennme xpomocom. XpOMOCOMHBEIM Ha0Op - KapHOTHIIL.
JWInonaHelid M TaIDIOWAHBIA XPOMOCOMHEIE HaOopel. Xpomatuapl. LluTomormueckne OCHOBBI Pa3sMHOKCHHS U
WHIVBHUIYaJIbHOTO Pa3BUTHUS OpPraHM3MOB. JleneHue kneTkn - mMuto3. Cramum MuTo3a. [Iporeccsl, mponucxonsmme Ha
pa3HBIX CTaAuAX MUTO3a. bronorudeckuii cmeicn murosa. I[Iporpammupyemast ru6eib KISTKH - allONTOo3.

@DopMBI pa3sMHOXKEHUSI OPTaHU3MOB: OecIooe U ojaoBoe. Busl 6ecrnoiaoro pasMHOKEHUS JIeIICHUE HAaJIBOE,
MIOYKOBaHKE OJTHO M MHOTOKJIETOUHBIX, CIIOPO0Opa30BaHue, BEreTaTHBHOE pa3MHOKeHHE. VIcKyccTBEHHOE KIIOHMPOBaHHE
OpraHU3MOB, €TO 3HaUCHHE JUIs celeKuuu. [1010Boe pa3MHOXKEHNUE, €ro OTIAMYHS OT OECIIOIoTO.

Meiios. Cramuu Meiiosa. Ilpomeccsl, mpoucxopsmue Ha cragusax Meiosza. IloBegeHne xpomMocoM B Meio3se.
Kpoccunrosep. buonoruueckuii cMpIca U 3HadeHHe MeHo3a. ['ameTorenes - mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y
KHUBOTHBIX. [lONOBBIE Kene3bl: CEMEHHMKHM W sIMYHUKH. OOpa3oBaHME M pa3BUTHE TIOJOBBIX KIETOK - TaMeT
(cmiepmaro3ous, SHMIEKIIETKA) - criepMaroreHe3 u ooreHe3. OCOOGHHOCTH CTPOCHHMS SIMICKJICTOK M CIIEPMaTO30H0B.
OnnonorBopenue. [lapreHorenes.

JladoparopHas padora Ne 3. «HaOaioneHue MHMTO3a B KJETKAX KOHYHMKA KOpeIIKa JyKa HA TOTOBBIX
MHKpoOnpenaparax».

OK-2
Monyns 1

15-16

IIpakTHKO — OpHEHTHPOBaHHOE 3aHATHE. UHINBHIYAILHOE PAa3BUTHE OPTAHNU3MOB (OHTOTEHE3).

DOMOpUOHATIBHOE Pa3BUTHE (AMOPHOTEHE3). DTarnbl SMOPHOHAIBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX: JAPOOJICHHE,
racTpyJsius, opranorenes. [locTamOproHaIbHOE pa3BUTHE. THIBI TOCTIMOPHOHATIBHOTO PA3BUTHSL: MPSIMOC, HEMPAMOE
(muumHOYHOE). BiiusiHue cpe/ipl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKAEHHBIC YPOICTRA.
Pocrt u pa3sutue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHHS: CTPOSHUE CEMEHH, CTaJMH PA3BUTHSI.

JladoparopHas padora Ne 4. «M3yueHne CTpOeHHsI MOJIOBBIX KJIETOK HA FOTOBbIX MUKpONpenaparaxy.

OK-2
Mognyns 4

Tema 6.
HacJueacTrBeHHOCTH
" M3MEHYHBOCThH
OpPraHu3MoB.

Conep:xanue y4yeOHOro Marepuasa

17-18

IIpenmet u 3a7auu reHeTUKU. OCHOBHBIE TeHETHYECKHE MOHSTHSI.

Hctopusi pa3BuTHs TE€HETHKH. POllb IUTOJIOTHH W SMOPHOJIOTHU B CTAHOBJICHHHM T€HETUKH. BKiajg poCCHUUCKUX H
3apyOeKHbIX YyUYEHBIX B pA3BUTHE TCHETUKHA. MeETOAbl TEHETUKH (THOPUIOIOTHYECKUN, I[MTOTCHETUYCCKHUH,
MOJIEKYJISIPHO-TeHEeTHIeCKUi). OCHOBHBIE TEHETUUECKUE MOHATHS. [ eHeTHYeCcKasi CUMBOJIMKA, UCIIONb3yeMasi B CXeMax
CKpeluBaHUN. 3aKOHOMEpPHOCTH HACJEIOBaHWS IIPU3HAKOB, YycTaHOBIeHHBle [. Mengenem. MoHorubpumgHoe
CKpeIuBaHre. 3aKOH eIHHO00pa3us THOPHUIOB MEPBOTO MOKONEHHUs. [IpaBUII0 JOMHHHUPOBaHMA. 3aKOH PACIICIUICHHS
Mpu3HaKOB. [wrmore3a 4mcToThl Tamer. [lonmHOe W HEmomHOe NOMUHHpOBaHWE. WTHOPHIHOE CKpelIMBaHUE. 3aKOH
HE3aBUCUMOTO HacJeqOBaHUSI MPU3HAKOB. L{uToreHeTHYECKIE OCHOBHI AUTHOPHIHOTO CKPEIUBAHUSA. AHATU3UPYIOIIEe
CKpemuBaHue. lcrmomp30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS ISl ONpeAeNicHHs TreHoTturna ocodu. CleruieHHoe
HaclleloBaHue pu3HaKoB. Pabora T. MopraHa 1o clieruieHHOMY HacJeIOBaHUIO TeHOB. HapyIieHue creruieHust TeHOB B
pe3yabprare KpOCCHMHIOBEpa. XpOMOCOMHas TeOpusi HACIEeICTBEHHOCTH. leHeTnueckue KapThl. [eHeTuka moda.
XpOMOCOMHOE oTpesiesieHHe TIo1a. AyTOCOMBI H TTOJIOBBIE XPOMOCOMBI. | OMOTaMeTHBIE U TeTEPOraMeTHBIE OPTaHU3MBI.
HacnenoBanue nmpu3HakoB, CUEIJIEHHBIX C MOJIOM.

JladoparopHas padora Ne 5. «M3yyeHue pe3yJibTATOB MOHOTHOPHIHOIO M JAUTHOPHIHOIO CKPEUIUBAHHUS Y
JAp030(huJIbl HA TOTOBBIX MUKPONpPeENnaparax».

OK-2
Monyns 1




19-20

JurndpuaHoe ckpemnBaHue. 3aKOH He3aBMCHMOI0 HACJIEIOBAHMS IPU3HAKOB.

ITuroreHeTndyeckne OCHOBBI IUTHOPHAHOTO CKpEUIMBaHMA. AHAIU3MpYyIOIlee CKpemuBaHue. lcmonp3oBaHne
aHAIM3UPYIOIIET0 CKPEIIMBAHKA IS ONpeNesieHNs TeHoTHIa ocobu. CriermieHHoe HaclienoBaHue npusHakos. Pabora T.
MopraHa MO CLEIJICHHOMY HAclCOBaHHIO TEHOB. HapylieHwe CIEmIeHHs T€HOB B pPE3yIbTaTe KPOCCHHIOBEpA.
XpOMOCOMHasl TEOpHsI HacleACTBEHHOCTU. [eHeTnueckue kaprTel. I'eHeTuka mnona. XpoMOCOMHOE ONPENENICHUE M0JIa.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. IOoMOraMmeTHele U reTeporaMeTHble OpraHu3Mbl. HacnemoBaHue HpPHU3HAKOB,
CLETJICHHBIX C MOJIOM.

JlaGopaTopHast padora Ne 6. «M3yyeHnne MoaupUKANUOHHON H3MEHYNBOCTH, IOCTPOCHNE BAPHALINOHHOTIO psiia 1
BAPHALMOHHON KPHBOi».

21-22

Buabl H3MEHYHUBOCTH OPraHU3MOB.

W3menunBoCTh. BUIbI M3MEHUMBOCTH: HEHACTEACTBEHHAss M HAcleACTBEHHas. Poib cpeabl B HEHACEICTBEHHOM
W3MEHYMBOCTH. XapaKTepUCTUKa MOANGUKALUOHHON M3MEHYMBOCTH. BapHallMOHHBIA Pl U BapHAl[MOHHAsl KPHBas.
Hopma peaknum mnpusHaka. KomndecTBeHHbIe W KadeCTBEHHBbIE NpPU3HAKM M WX HopMma peakuuu. CBoiicTBa
MOIM(HUKAMNOHHOW WM3MEHYHMBOCTH. HaciencTBeHHas, WM TEHOTHUIHMYECKas, HW3MEHYMBOCTh. KomMOWHaTHBHas
M3MEHYNBOCTh. Meii0o3 U IMoJIoBOi mporecc - 0CHOBa KOMOWHATUBHOW M3MEHYHBOCTH. MyTallHOHHAS M3MEHYHUBOCTD.
Knaccuukamnust MyTaruii: TeHHbIE, XpOMOCOMHBIEe, TeHOMHBIE. YacToTa M MPUIHHEI MyTanuii. MyTareHHble (PaKTOPHI.
3aKOH TOMOJIOTMYECKUX PSIOB B HaclneACTBeHHON u3meHunBocty H.M. BaBuinoga.

BresinepHas HaciIeCTBEHHOCTh U MN3MEHYHUBOCTbD.

JlaGoparopHasi padora Ne 7. «AHau3 MmyTauuii y Apo30(uibl HA TOTOBBIX MUKPONIPpEeNnaparaxy.

23-24

I'eneTuka yesioBeKa.

Kapuotun uenoBeka. OCHOBHBIC METOJBI TCHETUKH YCIIOBEKA: T'CHEAJOTHYCCKHIA, ONU3HEIOBBIH, I[UTOTCHETUUCCKHU,
OMOXUMHYCCKUI,  MOJCKyIsApHO-reHeTHueckuid.  COBPEeMEHHOE  OMpeNesicHHe  TCHOTHIIA:  ITOJIHOTCHOMHOE
CEKBEHHpPOBaHHE, TeHOTHUIHUpPOBaHWE, B TOM uucie ¢ momompio [I[P-ananu3a. HacnenctBeHnble 3a0oeBaHUS
YyeJioBeKa:TeHHbIE O0JIe3HH, 0ose3Hu C HACJICJICTBEHHON MPEIPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
Oone3nu. Comarnueckue M TeHepaTHBHble MyTanuu. CTBOJOBbIE KIETKH. [IpHHIUNBI 3710poBOro obpasa KHU3HH,
JTUArHOCTUKH, MPOGUIAKTHKH U JICUCHUS TCHETUICCKIX Oonesnedl. MenUKO-TEHETUIECKOE KOHCYJILTHPOBAHUE.
3HavueHHe MEAUIIMHCKON TeHETHKY B TIPESAOTBPAIICHUH U JICUCHUH TeHETHUCCKUX 3a00IeBaHU YeIOBEKa.

IpakTnueckas padora Ne 2. «CocTaBiieHHe U AHAJIU3 POIOCTOBHBIX YeJ0BEKA».

OK-2

Tema 7. Cenexkuus
OpraHu3MoOB.
OCHOBEI
OMOTEXHOJIOTMH.

Cozep:xaHue y4eOHOro MarepuaJja

25-26

Cenexkuus Kak HayKa M npouecc.

3apoxaeHue celneKuud M jgomectukarps. Yuenune H.M. BaBumoBa o IeHTpax HPOHCXOKACHHS UM MHOT000pasus
KyJIBTYPHBIX pacTeHHH. L{eHTphI MPOUCXOXKICHUS TOMAITHUX KXUBOTHBIX. COPT, HOPOAa, IITaMM.

CoBpeMeHHbIe METO/IbI CeNleKIMU. MaccoBblii M MHAWBU/IYabHBIA OTOOPHI B CENIEKIIMH PACTEHUI 1 )KUBOTHBIX. OlEHKa
IKCTEephepa. biamsKoponcTBeHHOE CKpenTiBanne - HHOpuAUHT. YncTas auausA. CKpelmBaHue YICTHIX TUHAN. [eTeposnc,
win tubpuaHas cwina. HeponcrBeHHoe ckpemmBanue - ayTOpuamar. OtpanéHHas ruOpuamsanus U e€ yCHeXH.
HckyccTBeHHBIM MyTareHe3 M IOIYYEHHME MOJIMIIOUAOB. JIOCTMXKEHUS CENeKUUH pacTeHUil, XHUBOTHBIX U
MUKPOOPTraHU3MOB.

OK-2
Monyns 4




27-28

BuoTtexHo10rUs KaK oTpaciab NPOU3BOACTBA.

BuotexHOMOTHs Kak OTpacip NPOHW3BOACTBA. [eHHas WHXEHepws. OTambl co3maHus pekomOuHantHOW JIHK u
TpaHCTEHHBIX Oprann3MoB. Kierounast mmxeHepust. Knetodnsle KynbTypbl. MUKPOKIOHAJIBHOE PA3MHOKEHNE PACTCHHUH.
KrnonupoBaHne BEICOKOIIPOLYKTHBHBIX CEJILCKOXO3SHCTBEHHBIX OpTaHHU3MOB. OKOJIOTHYECKHE W 3THYECKHE
npo6sieMbl. MO - reHeTHIeCKH MOAM(DUIIMPOBAHHBIE OPTAaHNU3MEI.

[pakTuyeckas padora Ne 3

Ikcekypensi «OCHOBHBIE METOBI M IOCTHKEHHUS! CeJIEKIIMH PACTEHUH U KHBOTHBIX (HA CeJIEKIMOHHYIO CTAHIMIO,
NJIeMeHHYI0 ()epMy, COPTOUCTILITATEBHBII YYACTOK, B TEIVINYHOE X035 CTBO, 1a00PaTOPHIO arpOyHUBEPCHTETA
WJIH HAYYHOTO LEHTPa)».

Paspgen 3.

Teopust 3BoIIONMH

Tema
IBOJIOIUOHHAS
OMoJIOrHus.

8.

Conep:xanue y4yeOHOro marepuaja

29-30

JBosonuoHHas Teopus Y. lapBuHa.

[TpeAnocklIKM BO3HUKHOBEHHSI 3BOJIIOIIMOHHON TEOpHH. DBOJIOLMOHHAS Teopus W €€ Mecto B Ouosoruu. BnusHue
SBONIOLMOHHONW TEOPUH Ha pa3BUTHE OMOJOTMH M Apyrux Hayk. CBuaerenbcTBa 3Boironuu. [laneoHTonmornueckue:
MOCJIEA0BATEILHOCTD MOSBJICHHS BHJIOB B MAJICOHTOJIOIMYECKOM JIETONHCH, TiepexoHblie GpopMbl. buoreorpaduyeckue:
CXOZICTBO M paznuume (ayH ¥ (GIOp MAaTEepPUKOB W OCTPOBOB. DMOPHONOTMYECCKHE: CXOACTBA M Pa3Indusl SMOPHOHOB
Pa3HbIX BUIOB ITO3BOHOUHBIX. CpaBHUTEIFHO-aHATOMHUYECKHE: TOMOJIOTHYHbIC, aHAIOTHYHBIC, PYAUMEHTAPHBIC OPTaHbl,
aTaBU3MbL. MOJEKYIIpHO-OMOXMMHUUYECKHE: CXOICTBO MEXaHM3MOB HACIIEACTBEHHOCTH M OCHOBHBIX METaOOIMYECKHX
IyTeH y Bcex OpraHu3MoB. DBorononHast Teopus . Jlapsuna. [Ipeanocsuikn BOSHUKHOBEHHUS AapBUHI3MA. JIBIDKyIIE
CHJIBI 3BOJIONMHU BHAOB 1Mo JlapBuHY (M30BITOYHOE Pa3MHOMKEHHE IPU OTPAHHYCHHOCTH PECYpPCOB, HEONpenenEHHas
M3MEHYMBOCTh, OOph0a 3a CyIIeCTBOBaHHE, SCTECTBEHHBIN oTOOp). CuHTeTHueckas Teopus »Bomonuu (CTI) u eé
OCHOBHBIE TTOJIOYKEHHSI

JlaGopaTopHasi padora Ne 8. «CpaBHeHHe BH/I0B 10 MOP(}0I0TrHYeCKOMY KPUTEPHIO».

31-32

Muxkpossoyonus. Makpo3BoJIronms.

ITonynAuus Kak eIMHULA BUIA U 3BOJIIOLUY.

JBmwxyiue cuibl (pakTopbl) SBOJIIOLMHE BUIOB B NpUpoje. MyTallMOHHBIH Mporiecc 1 KOMOMHATHBHAS W3MEHYHUBOCTb.
[NomynsiuuoHHbIe BOMHBI M JApeid reHoB. M3omsmusa u Murpanusa. EctecTBeHHBIN 0TOOp - HampaBiIOmuil daxTop
sBonmod. PopMbl ecTecTBEHHOTO 0TOOpa. IIpHcrnoco6IeHHOCTh OpraHU3MOB KaK pe3ylnbraT 3Boronuu. IIpumepst
MIPUCTIOCOOIEHHH Y OpraHn3MoB. ApoMop(O3bl U HANO0ATANTALUH.

Bun u BugoobGpasoBanne. Kpurepun Bunma. OcHOBHBIE (OPMBI BHIO0OpA30BaHMs: Treorpaduieckoe, SKOIOTHIEecKOe.
Maxkpossomonus. DopMbI 3BOIIIOLUH: ¢unernyeckas, JUBEpPreHTHAs, KOHBEPIeHTHas, napajuienbHasl.
HeobOparumocts  3Bomonuu.  [IpoucxokIeHHe OT  HeclelHMaJIM3MpOBaHHBIX  HpenkoB.  [Iporpeccupytomas
cnenyanu3anys. AJanTuBHAs paJgnalysl.

JlaGopaTopHast padora Ne 9. «Onucanue NPUCIOCO0JIEHHOCTH OPTraHU3MAa U €€ OTHOCHTEJILHOTO0 XapaKTepay.

OK-1;
OK-7
Mognynsb 3

OK-2;

Cosep:xanue y4eOHOro Mmarepuaja




33-34 Bo3HuKHOBeHHe U pa3BUTHE KM3HH Ha 3emJie. OK-1
JloHay4HBIE TIPEICTABICHHS O 3apOKICHUH XU3HN. HaydHble THIIOTE3bI BOZHUKHOBEHUS KH3HN Ha 3eMie: aOHOTeHe3 U OK-2
maHcrepMus. XWUMHUYECKash SBONIOMUSA. AOWOTeHHBIH CHHTE3 OpPraHWYeCKHX BEIISCTB W3 HEOPTaHMYECKUX. OK -4
OKCHepUMEHTATBHOE IOATBEPKICHNE XUMUIECKOH 3Botonni. HauanpHbIe 3Tambsr OnoIorudeckoi spomonnu. ['umoresa OK -7
PHK-mupa. ®opmupoBanue MeOpaHHBIX CTPYKTYP W BO3HHKHOBEHHE NMPOTOKJIECTKH. [IepBBIe KIETKA M MX HBOIIOIHSA. Monyms 6
@dopMUpOBaHHE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.
PazButue xu3Hu Ha 3emiie 1o 3paM u nepuojam. Karapxeil. Apxelickas u nporepo3soiickas apsl. Ilaneo3oiickas spa u e€ | 1
MIepUO/IBI: KEeMOPHICKHUH, OPJOBUKCKHUHN, CHITYPHHCKHH, IEBOHCKUN, KAMEHHOYTOJIbHBIH, ITEPMCKHI.
Me3o3oiickas 5pa u e€ Mepuoabl: TPUACOBBIM, IOpCcKuil, MenoBoil. KaitHo3olckas spa u e€ mepHoabl: MajJeoreHOBLIH,
HEOT€HOBBIN, aHTPONIOTCHOBBIN. XapakTepucTHKa KJIMMaTa U Te0J0rHdeckux npoueccoB. OCHOBHBIE ATAIbl IBONIOLUU
PacTUTENBHOTO U XXMBOTHOTO MUpa. ApoMopdo3bl y pacTeHuil 1 »KUBOTHBIX. [losiBIeHNe, paclBET ¥ BEIMUPAHHE TPYIIT
XKHBBIX OpraHu3MoB.CHCTEMa OPraHMYECKOTO MHpPA KakK OTpakeHHe 3BOMOnNH. OCHOBHBIE CHCTEMAaTHUCCKUE TPYIIIIEI
Tema 9. OPraHU3MOB.
Bo3nukHOBeHME M IIpakTnueckas padora Ne 4. «M3yyeHue HCKONAEMBIX OCTATKOB PACTEHUH M )KUBOTHBIX B KOJLJICKIUSIX». 1
pa3BuTHe xu3HU Ha | 35-36 IBOJIOIHUS YeJT0BEKA. OK -1
3emue. AHTpomnonorus kak Hayka. Pa3BuTue npeacTaBieHu 0 IPOUCXOXKACHUN YelloBeKa. MeTobl u3yueHus: aHTPOIOTeHe3a. OK-2
CxoacTBa U pa3nu4us 4eJI0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YEIOBEKA. OK-4
JBmxymue crbl ((hakTopsl) aHTpororeHe3a. HacencTBeHHast H3MEHYHBOCTh H €CTECTBEHHBIA 0TOOp. OOIIIeCTBeHHBIH 5 OK -7
o0pa3 >KW3HH, M3TOTOBJICHHE OPYIUH Tpyna, MbIIUIEHHE, pedb. OCHOBHBIC CTaJM M BETBH 3BOJIOIHMH YEIIOBEKa:
aBcTpasonureky, Yenosek ymensid, Yenosek npsaMmoxonsamui, UYenoBek HeaHAEpTaabCKuM, UeIOBEK pPa3yMHBIN.
Haxonku uckonaeMbIX OCTaTKOB, BPeMsl CyIECTBOBaHHsI, 00JaCTh PacHpOCTpaHEeHUs,, 00bEM TOJIOBHOIO MO3ra, o0opas
KHU3HH, OPYIUSL.
37-38 YeJioBeueckue pachl. OK-1
OcHoOBHBIE OOJBIIINE pachl: eBpomeouHas (eBpasuiickas), HETpo-aBCTPAIOUAHAS (IKBATOpHUAIbHAS), MOHTOJIOUIHAS 5 OK-2
(aszmarcko-amepukaHckas). UYepTsl TPUCTIOCOONEHHOCTH TIPEACTABUTENEH UEIOBEUECKMX pac K  YCIOBHAM OK -7
cymecTBoBaHMs. EqMHCTBO yenoBeueckux pac. Kpuruka pacusma.
39-40 IpakTnueckas padora Ne5-6 )
IKCKypcHsi «IBOJTIOLUS OPraHUuYecKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAYUHbII WM KpaeBeuecKuii My3eii).
Paznea 4. Dxojiorus
Copep:xanue y4yeOHOro Marepuaja 10
41-42 JKOJIOTUSI KAK HAayKa. OK-1
Tema 10. 3ajauu U pazzelibl SKOJOruU. MeTOAbI 3KOJIOTHYECKUX UCCIIeI0BaHUM. DKOJOrH4ecKoe MUPOBO33PEHUE COBPEMEHHOTO | 1 OK-2
Opranusmbl " genoBeka. Cpespl 0OUTaHNsI OPTaHU3MOB: BOJTHAsI, HA3EMHO-BO3YIITHAS, TIOUYBEHHAs], BHYTPHOPTaHU3MEHHAs. OK-4
OKpYy:Karomas cpeaa. JlaGopaTopHast padora Ne 10. «Mopdosornyeckue 0COGHHOCTH PACTEHUI U3 PA3HBIX MeCT 00UTAHUD». OK -7




43-44

Knaccudukanus 3xo10ruyecknx (paKkTopos.

Oxonorudeckue hakropsl. Kiaccudukarms skogornueckux pakTopoB: abHOTHIECKHE, ONOTHYSCKUE W aHTPOIIOTCHHEIE.
JlelicTBue 3KONOTHUECKHX (DAKTOPOB Ha OpPraHU3MbL. AOmoTHYecKHe (aKTOPBI: CBET, TEMIIEPATypa, BIAXKHOCTE.
®otonepuoam3M. IlpucmocobneHns OpraHU3MOB K JEHCTBHIO abWoTHYecKux (akTopoB. bronormdeckne pUTMEI.
Bbrornueckue daxropsl. Buapl OHOTHYIECKHX B3aUMOICHCTBHUN: KOHKYPEHINS, XHITHAIECTBO, CHMONO3 U €ro (OpMBI.
[Mapa3utusm, koonepanys, MyTyajau3M, KOMMEHCAIN3M (KBAPTUPAHCTBO, HAXJICOHUYECTBO). AMEHCANIN3M, HEHTPaJIH3M.
3HaueHne OMOTHYECKUX B3aMMOJICHCTBUH JUIsl CYIIECTBOBAHHS OPTaHU3MOB B ITPUPOJIHBIX COOOIIECTBAX.

JlaGopaTopHasi padora Ne 11. «BinsiHHe cBeTa HA POCT M Pa3BHTHE YEPEHKOB KoJIeycay.

OK-1
OK-2
OK-4
OK -7

45-46

JKoJIOrHIecKne XaPAKTePUCTUKHU IOIYJTHAIINH.
OCHOBHBIE IIOKa3aTeNIn nomyjsinuu: YUCJICHHOCTb, IUIOTHOCTb, POXKAAEMOCTb, CMCPTHOCTb, IMPUPOCT, MUTPALIUA.
HI/IHaMI/IKa YXCJIICHHOCTHU NONYJIALINU U eé peryidanus.

IIpakTnueckas padora Ne 7. «Iloacyét NI0THOCTH NONMYJISIMI Pa3HBIX BUI0B PacTeHHID).

OK-1
OK-2
OK -7

Tema 11.
Coo01ecrBa "
JIKOJI0rHYecKue
CHCTEMBbI

47-48

Co00111eCTBO OPraHU3MOB - OUOLEHO03. JKOJOrHYecKHe CUCTEMBI (IKOCUCTEMBI).

CTpyKTypbl OMOIIEHO3a: BUI0Bas, IPOCTPAHCTBEHHAs!, Tpoduyeckas (nuuiesas). Buapl-nomunantel. CBsi3u B GHOIIEHO3E.
Dkonoruueckue cucteMsl (3kocuctemsl). [loHsaTHe 00 dKOCHcTeMe U OHoreoneHo3e. OYHKIMOHATIBHBIE KOMIIOHEHTHI
9KOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTHI, PEAyLEHTHl. KpyroBopoT BemIECTB M NOTOK JSHEPrHH B OSKOCHCTEME.
Tpoduueckue (muieBsie) ypoBHH 3k0ocucTeMbl. [TnmeBsie nenu 1 cetn. OCHOBHBIE ITOKA3aTEH SKOCUCTEMBI: OrnoMacca,
MPOAYKIHS. DKOJIOTHIECKHE MUPAMUJIBI: TPOIYKINH, YHCIEHHOCTH, OroMacchl. CBONWCTBA 3KOCHCTEM: YCTOWYHNBOCTH,
camoperyssus, pazsutre. CyKueccus.

OK-2
OK -7

49-50

IIpakTHKO — OpueHTHPOBaHHOeE 3aHsATHe. IIpupoanbie 3kocucTeMbl. CoXpaHeHHe 0H0JI0TMYECKOro pa3Hoo0pa3us
Ha 3emJie. Yuenne B.W. Bepuaackoro o 0uocdepe.

DKocHucTeMBI 03€p U peK. DKOCUCTEMa XBOIHOTO MK MIMPOKOIMCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBL. YPOO3KOCHCTEMBbI. bHomormdeckoe M XO34HCTBEHHOE 3HAYEHUE
arposkocucreM U ypOoskocucreM. buopasHooOpasue kak (¢akrop ycroiiumBocTH dkocucteM. CoxpaHeHue
Ouosornueckoro pazHooOpasus Ha 3emiie. [ paHulbl, cocTaB U cTpyKTypa 6uocdepsl. JKnuBoe BeuecTBo u ero QyHKIHH.
OcobenHocT OHoCcdepsl Kak I00aabHON SKOCUCTEMBI. J[MHAMHYECKOE paBHOBECHE W oOparHasi CBsi3b B Ouocdepe.
KpyroBopoThI BEMIECTB U OHOT€OXMMHUIESCKHUE IIHKIIBI 3JICMEHTOB (yIiIepona, a30ta). 30HaIbHOCTh Orochepsl. OCHOBHBIC
6uombl cynm. YenoseuecTBo B Onocdepe 3emii. AHTPOIIOreHHbIE M3MEHEHHs B Onocdepe. [1o0abHbIe 3KOIOTHIeCKue
npobnemsl. CocyIiecTBoBaHUE NMPUPOAs U denoBedecTBa. CoxpaHeHHe OHOpa3sHOOOpa3Hs Kak OCHOBA yCTOWYHMBOCTH
6nocdepsl. OCHOBA panMOHAIFHOTO YIPaBISHUS IPUPOAHBIMHU PECYpCaMH M X HCTIONIb30BaHKeE. JlocTikeHns Onoaornu
U OXpaHa IPUPOABL.

OK-2
OK -7

Paznen 5.

buosorus B ;KU3HH

Tema 12. Buoaorus
B KM3HH

Copaep:xanue y4yeOHOro Marepuaja

51-52

IIpakTnko — opueHTHpoBanHoe 3aHATHEe. [IpakTHYeckoe 3ansiTHe. BHOTEXHOJIOrHH B JKM3HH KAXKI0T0
Brimonnenue keiica Ha aHaIM3 MHQOPMAIMU O HAYYHBIX JIOCTIKEHHUSIX B 00JIACTH TeHETHYECKNX TEXHOJIOTHH, KJIETOYHON
WH)KEHEPUH, TIMIIEBBIX OMOTEXHOIOTHH (110 TpyNIIaM), Ipe/ICTaBICHHE PE3yJIbTaTOB PEUISHHs! KEHCOB.

OK-1
OK-2
OK -7

53

JuddepenunpoBannblii 3a4éT

Kouncynemayus

| O0béM mporpamMmsl

55




3. YCJIOBHUA PEAJIMBALIMU TTPOTI'PAMMBI AUCHUIIVIMHDBI

3.1. Jas peanu3anuM NPOrpaMMbl JUCHMILIMHBI JIOJKHbI OBITH INPeIyCMOTPEHbI
cJIeyIolue crenuaabHble MOMeIeHUs:

Kabuner «buomoruny, ocHaIIeHHBI 000pyAOBaHUEM: MeOeNb, TOCKA, MEJN, HATJISIHbIC
nocoOus (KOMILJIEKTHI YYEOHBIX TaOJHI], IJAKATOB), TEXHHUYECKHUMHU CPEJACTBAMU OOYUCHHUSI:
KOMITBIOTEP C YCTPOWCTBAMHU BOCIIPOHM3BEICHHS 3BYKa, MPHUHTEP, MYJIBTUMEIUA -TIPOCKTOP C
9KpaHOM, yKa3Ka-Mpe3eHTep i Mpe3eHTAIIHIA.

Jlaboparopus, ocHaleHHass 00OpyJAOBaHUEM JJIsl MPOBEACHUS 3aHATHUN: MHKPOCKOIIBI,
CEKyH/I0Mep, TOHOMETP, J1abopaTopHas mocyaa (IpoOUPKH, MOACTABKH sl MPOOUPOK, MUHIETHI,
MECOK, CTYNKH C TIECTHKaMH, MPEIMETHbIE M TOKPOBHBIE CTEKJIA, CTEKISHHBIC MAIOYKH,
npenapoBajibHbIe WIJIbI, (DUIbTpOBaibHAs Oymara (caneTkKH), CTaKaHbl) THUIIEPTOHUYECKUN
pactBop xyopuaa Hatpus, 3%-HbII pacTBOp MEPOKCHAA BOAOPOAA, PACTBOp HOAa B HOIMCTOM
KaJlu¥, TTOUIEepUH, KIyOHU KapTodens, JUCT 310JeH KaHAACKOH, Mo/ psOUHBI OOBIKHOBEHHOMN
(pssOMHBI MM TOMATA), JIyK pernyaThlii, pa3BeIEHHbIE B BOAE IPOAOKH);

3.2. UudopmannonHoe odecrneueHue 00y4eHust

OCHOBHBIC HCTOYHUKH:

1. Buonorus: 10-i kmacc: 6a30BbIii ypoBeHb: yueOHuK. [laceunuk B. B., Kamenckuit A. A.,
Py6uoB A. M., lIsenoB I'. I'., I'anontok 3. I'.; mox pex [Taceunuk B. B.; 5-e u3z., crep; Mockaa:
WznarensctBO «IIpocBemenney; 2024 — 224 c.

2. buonorus. 11 knacc. ba3osiii ypoBens : yueObnuk / B. B. Ilaceunuk, A. A. Kamenckuii, A. M.
Py6moB [u ap.] ; mom pen. B. B. Ilaceunuka. - 5-e u3g., crep. — MockBa: M3gaTenbcTBO
«IIpocsemmenue»; 2024 — 272 c.

JlonoTHUTeIbHbIE HCTOYHUKH

1. Yonuesa A.}YO. buonorus. Beck mkonbHbIN Kypc B cxemax U Tabnunax. — M.: 2014

2. .KoncrantunoB B. M. buosnorus : yueOHUK A7 CTy. yUpexIeHUN cpea. npod. odpazoBanus /
B.M.Koucrantunos, A.IPe3zanos, E.O.®aneea; nmon pen. B.M.Koncrantunora. — 8-e u3j.,
crep. — M. : U3narensckuii neHTp «Axagemus», 2018. — 320 c.

HNHurepHer-pecypcesl
1.http://biology.asvu.ru/ - Best Guonorusi. CoBpeMeHHast OMoJiorusi, CTaThi, HOBOCTH, OMOIHOTEKA.
3.http://www.bril2002.narod.ru/biology.html - bronorus ass MIKOJIbHUKOB.



4. KOHTPOJIb n

OIIEHKA

OBIIIEOBPA30OBATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHUA

KoHTpo1b M OLEHKa pe3ylbTaTOB OCBOCHHUS 001Ie00pa30BaTeIbHON TUCIHUILIHHEI
pacKpbIBaIOTCA Yepe3 NUCHUIUIMHAPHBIC pe3ybTaThl, HalpaBlIeHHbIe HA (POPMUPOBAHUE OOIIUX U
npodecCHOHATBHBIX KOMIIETEHIIMH 0 pa3/ieiaM U TeMaM COJIepPKaHus yueOHOro MaTepHaa.

O0as KoMneTeHuus

Pa3ngen/Tema

T OeHOYHBIX MepONPUATHI

Paspen 1. Kuerka — cTpykTypHO-
(pyHKIHOHAJIbHAS €ANHULA KUBOTO

Kontponpaass  pabora  «MoOJeKyIApHBIi
YPOBEHb OPTaHU3ALUH )KUBOTO

OK 02

buonormss  xak  Hayka.  OOmas

XapaKTCpUCTHUKA )KU3HU

3anojHeHnue TaONMILI C OMHCAHHUEM METOJIOB
MUKPOCKOTIMPOBAHUS C MX JOCTOMHCTBAMHU H
HEIOCTaTKaMH.
3anonHeHue TaOJIHIIBI
pasBuUTHE OHOJIOTHI
3aroaHeHne CPaBHUTEIHHOMN TaOJINLIBI
CXOJICTBA M Pa3IudHi )KHBOTO W HE )KHBOTO

«Bknan YUYCHBIX B

OK 01
OK 02
OK 04

CrpykTypHO-(pyHKINOHAIBHAS
OpraHu3aIus KIETOK

OueHnBaeMas IUCKYCCHS IT0 BONPOCAM JICKLIUH
Pa3paboTtka MEHTaJIbHOI KapThl o
Kaccu(UKaMy KIETOK U UX CTPOCHHIO Ha TPO-
U JYKapHOTHUYECKHX W M0 LApCTBaM B MHHU
rpyImmnax

BeinonHenue u 3amuTa 1ab0paTOpHBIX padoT:
«CrpoeHne KIeTKH (pacTeHHs, IKUBOTHBIC,
rpuObI) W KICTOYHBIC BKIIOYCHHUS (Kpaxma,
KapOTHHOUJIBI, XJIOPOIUIACTBI, XPOMOILIACTHI )»
[Tpaktuyeckoe 3ansTue. [IpeacTaBneHne yCTHBIX
COOOLICHHH C Mpe3eHTalHeH, NOArOTOBICHHBIX
N0 MEPEeYHI0 HCTOYHHKOB, PEKOMEHIOBaHHBIX
Iperno/aBaTeneM

OK 01
OK 02

CTpyKTypHO-(GYHKIINOHATBHBIC
(haxkTOpBl HACTIECTBEHHOCTH

OpOHTANIBHBIN 0IIPOC

Pa3pabotka rimoccapus

Pemenne 3a7a4 Ha oTpeNieeHue
[10CJIEIOBATELHOCTH HYKIICOTH/IOB,
aMUHOKHUCIIOT B HOPME H B CIy4ae W3MEHCHHUS
nociyieaoBareabHoCTH HykieotTnaos JJHK

OK 02

OOMeH BemEecTs Hu
SHEPIUH B KIICTKE

npeBpalieHmne

OpOHTANIBHBIN 0IIPOC
3anonHeHue CpPaBHUTEIIbHOU TaOIUIIBI
XapaKTepUCTHUK THUIIOB OOMEHA BEIIECTB

OK 02
OK 04

Ku3HeHHBI [UKJI KIETKH. MUTO3.
Meiio3

OO6cyxIeHne 0 BOIIpOocaM JEKIHU
PazpaboTka JIeHTHI BpeMEHH >KH3HEHHOTO
LMK

Pazgen 2. Crpoenue u QyHKIUH
opranusma

Kontponsuas pabdora “CtpoeHne n (QyHKIHH
opranusma’

OK 02
OK 04

Crpoenue opranusma

OneHuBaemast JUCKYCCHs

Pa3zpaboTka MeHTaNbHON KapThl  TKaHEH,
OpPraHOB M CHCTEM OpPraHOB OPraHU3MOB
(pacTeHusi, >KUBOTHBIE, YEJIIOBEK) C KpaTKOH
XapaKTEPUCTUKON UX (DYHKIMH

OK 02

®opMbl pa3MHOKEHUS OPTaHU3MOB

DpOoHTANIBHBIN 0IIPOC

3arnoJiHeHHE TaOJIUIIBI c
XapakTepUCTUKOW U IpUMepamu
Pa3MHOXEHHUS] OPTaHH3MOB

KpaTKoi

dopm

OK 02
OK 04

Onrorenes
YyeJIOBEKa

pacTeHnuii,

JKHUBOTHBIX U

Pa3paboTka JIeHTBI BPEMEHU C XapaKTEPUCTUKOM
9TAallOB ~ OHTOTEHE3a  OTJACIBHOW  TPYMIOH
’KUBOTHBIX U YEJIOBEKA [0 MUKPOTPYIIIaM
Tect/ompoc

CocraBnieHne KM3HEHHBIX LUKIOB PACTCHHUH 110




oTAaciaM (MOXOBI/I,Z[HBIG, XBOIICBUIHBIC,

MarnopOTHUKOBHUIHEIE, TOJIOCEMCHHBIE,
MTOKPBITOCEMEHHBIC)
OK 02 3aKOHOMEPHOCTHU HACJIEeJOBAHUSA Pa3pabotka rimoccapus
OK 04 OpOHTAIILHBIN OIIPOC
Tect no BommpocaMm Jekuuu
Pemenue 3amau Ha onpezeneHUe BEPOSTHOCTU
BO3HMKHOBEHHS HACJCICTBEHHBIX IIPH3HAKOB
OpH  MOHO-, JAH-, TIOJIUTHOPHIHOM U
AHATM3UPYIOMEM CKPEIINBAaHWH, COCTABIICHHUE
TEHOTHINYECKUX CXEM CKPEIIUBAHUS
OK 01 CuenieHHOe HacneqoBaHue nmpu3HakoB | Tect
OK 02 Pa3pabotka rimoccapus
Pemenue 3amau Ha onpezaeneHue BEPOSITHOCTU
BO3HHKHOBEHHUS HACJEICTBEHHBIX IPHU3HAKOB
IIPU CIEIJICHHOM HacJle[IOBaHUU, COCTABIICHHE
TEHOTHITNYECKUX CXEM CKPEIBAHUS
OK 01 3aKOHOMEPHOCTU U3MEHYHBOCTHU Tecr.
OK 02 Pemenue 3amay Ha omnpenenacHue TUNA MyTalUU
OK 04 IpU TMepefaye HACICACTBEHHBIX IPU3HAKOB,
COCTaBJICHHUE TeHOTHITNYECKUX cxeM
CKpelBaHUA
Pasnean 3. Teopust 3Bosirounu KounTponbnas pabota “TeopeTudeckue
ACIEKThI SBOJIFOLIMH KU3HH Ha 3emie”
OK 02 Uctopuss  3BOMIOLIMOHHOrO  yueHus. | OpoHTaNbHBIN OMpoc
OK 04 MukposBostouus Pa3paboTka rimoccapus TepMHHOB
PazpaboTka  JEHTBI ~ BpPEMEHH  pa3BUTHA
SBOJTIOLMOHHOTO YUECHUS
OK 02 MakposBomonusi. BosuukHOoBeHHe u|OleHMBaeMas  ANCKYCCHSA:  HCIOJb30BaHHUE
OK 04 pa3BUTHE KU3HU Ha 3emiie apryMeHTOB, OMOJIOTMYECKOW TEPMHHOJIOTHH H
CUMBOJHKH JUIS  JIOKa3aTeIbCTBA  POJCTBA
OPTaHU3MOB PA3HBIX CUCTEMATHYECKHUX TPYIIIT
Pa3zpaboTka NEeHTHl BPEeMEHH BO3HHKHOBEHHS U
pa3BUTHS KU3HU Ha 3eMile
OK 02 [Ipoucxoxaenue 4yenoBeKa —| DpoHTaNbHBIN OMPOC
OK 04 AQHTPOTIOTEHE3 Pa3paboTka JI€HTBI BpPEMEHH MPOHCXOXKICHHS
4yeJoBeKa
Paznen 4. Dxojiorus
OK 01 Okonorudeckue Gaxkropel u  cpensl|Tect mo skonorndyeckuMm (akTopam H cpeaam
OK 02 KU3HU JKU3HU OPTaHU3MOB
OK 07
OK 01 [Momymnsnust, coodmecTBa, s3kocucTeMbl | CocTaBlIeHHE CXEM  KpyroBOpoTa  BEIIECTB,
OK 02 HCIOJIb3YSl MaTEpUabl JICKLIUU
OK 07 Pemenne MIPAKTUKO-OPUEHTHUPOBAHHBIX
pacUeTHBIX 3aJaHWH 10 MEPEHOCY BEIIECTBAa H
SHEPTMH B DJKOCHCTEMax C  COCTaBIICHHE
TpouUueckux Ienel W mupaMuj OMoMacchl U
SHEPTUH
OK 01 Bbuocdepa - rnobanbHas 3xosorunyeckas | OnieHuBaeMas IUCKYCCHS
OK 02 cucrema Tecr
OK 07
OK 01 Bnusane antponoreHHsix (axropos Ha|Tect
OK 02 6mocdepy [IpaxTnueckas pabora “OTX0ABI MPON3BOACTBA”
OK 04
OK 07
OK 02 Bnusaue CoLMaNIbHO-?KoJorHueckux | OLeHnBaeMasi IUCKyCCUs
OK 04 (haxTOpOB Ha 3J0POBBE YEIOBEKA Brinonnenue nabopaTopHoii paboThl Ha BHIOOP:




OK 07

"YMcTBeHHas1 pabOTOCTIOCOOHOCTS",
"Bmstare abnotndecknx (hakTOpOB Ha YEIOBEKa
(HU3KHE U BBICOKHE TEMIIEpaTyphl)"

Pa3zneu 5. buoJjiorusi B :KU3HH

3amuTa Keica: NPEACTAaBICHUE pe3yJIbTATOB
pemeHus KelicoB (BBICTYIIIIEHUE c
npe3eHTanuei)

OK 01
OK 02
OK 04

broTrexHonornu B KU3HU KaxJaoro

Brimonaenne keiica Ha aHanu3 WHGOpPMANHUU O
HAYYHBIX TOCTH)KEHUSIX B 00JaCTH TeHETHUECKUX
TEXHOJIOTUH, KJIETOYHOW MH)KEHEPHUH, IMHUILEBHIX

OmoTexHONOTHH (IO TPyIIaM), MPeICTaBICHHUE
Pe3yJIbTaTOB pelIeHHs KeiicoB

NHANBUAYAJBHBIE UCCIIEJOBATEJIBbCKUE ITPOEKTBI

1. «IlocseacTBUS BJIAMSAHHUSA: AJIKOT0JIs, HHIKOTHHA, HADKOTHYECKUX BellecTB, 3arpsA3HeHus
cpelbl Ha Pa3BUTHE YeJ10BeKa», B HCCIE0BATEILCKOM POEKTE cOOpaTh MaTepuan 00 HCTOpUU
MOSIBJICHUSL AJIKOTOJIs, €ro IIPOM3BOACTBE, CBOMCTBAX M 3HAYEHUM B HAPOAHOM XO3SMCTBE.
[Tokazare maryOHOe BO3JEHCTBHE CIUPTOB, KypEeHHUs, HApKOTUKOB Ha >XUBbIE OPIaHU3MBI.
[TpoBectu nccnenoBaHMsI U I0Ka3aTh HETAaTUBHOE BIMSHUE HA KU3HU B O0ILIECTBE STUX BELLECTB.
JlaHHbIe CBeIeHUs IOMOJIHAT MaTeprallbl yPOKOB XUMHUH U OUOJIOTHH 10 JaHHOH TeMe.

2. «Cmemiannblie Opaku. McciienoBanus yueHbIX».

[IpenmeToM HccnenoBaHUs SABISAIOTCA CTPYKTypa M IIPOLIECCHl  Pa3BUTHsA HAaMOHAJIbHO-
CMEIIaHHBIX CEMEH, MeKITHHUECKHUE OTHOIIICHHUS B CCMCHHO- OpaqHOi cdepe, nx GopMupoBaHUe
B COBPEMEHHOM O0I1I€CTBE.

3. «Bupycsl - HekJieTouHbIe (popMbl skM3HU. Bupycsl - 0exa 21 Beka».

[To3HakOMHUTH 00YYAIOIIUXCS C HEKIETOYHBIMU (POPMAMU KU3HU -BUPYCAMU, TIOMOYb MOAPOCTKAM
oco3Harb, yto CIIMJ[ — uyma XXI Beka, y3HaTh O Hay4HbIX HCCJIEIOBaHHUSIX B oOmacTu
BHUPYCOJIOTUU.

TeMbI NPOEKTOB

bops0a co ctapenuem B 21 Beke.

M3yueHue AOMaIIHEro palMoOHAa MUTaHMUS CTApIIEKIACCHUKOB C LEJbI0 BBISBIECHUS B HEM
T'€HETNYCCKHU MOJII/I(i)I/IHI/IPOBaHHI)IX HUHI'PEIUCHTOB.

HckyccTBeHHbIE OpraHbl - IpolieMa U MepCHeKTHBBI.

Hayunsle u 3THyeckue npobaemMbl KITIOHUPOBAHMUSL.

Pacsl, pacoBezenue 1 pacusm




