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

-  @enepalbHOTO TOCYNAPCTBEHHOIO OOpa30BaTEIbHOIO CTAaHAAPTa CPEAHEro  OOIIero
obpazoBanus (naee ®I'OC COO), yTBepKACHHOTO TPUKa3oM MuHUCTEPCTBA OOpa30BaHUs U HAYKH
P® ot 17 mast 2012 roma Ne 413 ¢ m3meHeHuUsIMH 1 tonionHeHusIME OT 29 nexabps 2014 r., 31 nexadpst
2015 ., 29 urons 2017 r., 12.08.2022 r. [Ipuka3 Ne732; 18.05.2022

- @enepanbHOro rocy1apCTBEHHOTO0 00pa30BaTENbHOIO CTaHAapTa CPEAHETO
npodeccuonanpHoro oopazoanus (nanee I'OC CIIO) mo npodeccun 08.01.27 Mactep
OO0IIECTPOUTEIBHBIX PAOOT;

- ®enepanpHOil 00pa3oBaTeNbHON MPOrpaMMbl cpeaHero obmiero obpazoBanus (nmainee —DOIT
COO0), yrBepxkaennoii [1pukasom munuctepcrsa npocsenienus PO ot 18.05.2023 r. Ne 370;

- GdenepanbHO paboueii mporpamMmsl 1o yueoHou aqucturiuae OJ1.12 buonorus;

- Paboueii nporpammer Boctiutanust [ BIIOY MO UTTpuC;

- YuebHoro 1iana no npodeccuu;

- ¢ yuerom I[lpumepHoil mporpammbl 001eo0pa3oBaTenbHON yueOHOM nucuumuinabl OJ].12
buonorus nist npodeccuonansHbIx 00pazoBaTenbHbIX opranu3anuii (Pekomennosannoit ®I'bOY 110
Wuctutyt pazsutus mnpodeccruonansHoro obpazoBanus» (PI'BOY «UPIIO»), yTBep:kIeHHOH Ha
3aceqannn  CoBera IO OIIGHKE COJEpKaHUS M KayecTBa MPHUMEPHBIX pabodymx MporpaMmm
0011eo0pa3oBaTebHOr0 U conuanbHO-rymManuTapaoro mukios CIIO, TIpotokon Ne 14 ot 30 HOsSOps
2022 1.).

Asnsercs yactpro OITOII o mpodeccun 08.01.27 Mactep 001eCTpOUTEIBHBIX padoT

Pazpabotumk:
NBanosa ["anuna HukonaeBHa, mpenogaBaTellb XUMHUM BbICIIEH KBATU(UKAIIMOHHON KaTeropun

Paccmotpena u onobpena Ha 3acegannu LK
[Tpotoxon Ne 9

oT «28» mas 2024 r.
[Ipencenarens LK




COJEPKAHUE

MACHOPT ITIPOT' PAMMbBI YYEBHOM JJUCHUIIJIAHBI
CTPYKTYPA U COJAEP)KAHUE YUYESHOM T CIHUILIAHBI

YCJOBUSI PEAJIM3ALIUM MPOTPAMMBI
YYEBHOMN M CUUIIIAHBI

KOHTPOJIb W OLEHKA PE3YJBTATOB
OCBOEHHMAYYEBHOU JUCHUIIJINHBI



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

Oo6meo6pazoBatenpHas quctuimuHa OJ1.12 buonorus n3yyaercs Ha 6a30BOM ypOBHE B
o011eo0pa3oBaTeIbHOM LKKIIE Y4eOHOrO IIaHa OCHOBHOM MpodeccroHanbHONH 00pa3oBaTeNbHOM
MPOTrpaMMBbI MOJATOTOBKH KBaTM(PHUIIMPOBaHHBIX padounx, ciyxamux (OITOIT ITIIKPC) na 6aze
OCHOBHOT0 0011ero oopaszoBanms o npodeccuu 08.01.27 Macrep oOIIECTPOUTETBHBIX PAOOT.

Tpynoemkocts nuctumummabl OJ].12 Bruonorust Ha 6a30BoM ypoBHE cOCTaBIsIeT 53 Jaca.

[IpodeccnonanbHO-OPUEHTUPOBAHHOE COJEPKAHUE peaTU3yeTcs B MPHUKIAJAHOM MOJIYJie
(paznmen 5 “buosiorust B )KuU3HKU) 711 Bcex nmpodeccuii Ha MaTepuase KeicoB, CBSI3aHHBIX C aHAITU30M
nH(OpMAaLIUK O Pa3BUTUU U MPUMEHEHHHU OMOTEXHOJIOTUH 0 oTpacisaM Oyayuiei npodeccuoHaibHON
HesTeNbHOCTH oOydaromuxcsa. Kpome Toro, mnpodeccrnoHaaIbHO-OPHEHTUPOBAHHOE COJIEPIKAHHE
yUUTHIBaeTCa B pazjene 4 “Oxonorus” MpU BBHITOJIHEHUU JTAOOPATOPHBIX M MPAKTUYECKUX PadoT,
CBSI3aHHBIX ¢ Oyaymeit mpodeccHoHaIbHON A TeTbHOCTBIO 00yYatOIIMXCS.

1.2. He.]'ll/l H INIAHUPYEMBIC PE3YyJbTAThI OCBOCHUA TUCIHUIIIMHBI:

Heas: QopmupoBaHue Yy CTYAEGHTOB TMPEJACTABICHUS O CTPYKTYPHO-(PYHKIMOHAIBHOM
OpraHU3aIMH KUBBIX CUCTEM Pa3HOT'0 PaHIa KaK OCHOBBI IPUHATHS PEIICHUHN B OTHOILIEHHH OOBEKTOB
KUBOU NMPUPOABI U B IPOU3BOACTBEHHBIX CUTYALIUAX.

3agauu:

1) cpopmMupoBaTh NOHUMAHUE CTPOCHHUS, MHOT0OOPa3Hsi U OCOOCHHOCTEH KHUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3alMM, 3aKOHOMEPHOCTEH MpOTEKaHWs OMOJIOTMYECKHUX IPOLIECCOB M SIBIECHUH B
OKpYyXarollel cpene, LENOCTHOW HaydyHOM KapTHHBI MHpa, B3aUMOCBS3M M B3aUMO3aBUCHUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS ONpPENENSITh XUBble OOBEKTHl B MPUPOJE; NMPOBOAUTH HAONIOIEHUS 3a
9KOCUCTEMAMHU ISl BBISBJICHMSI €CTECTBEHHBIX M AHTPOIOIEHHBIX W3MEHEHWH, MHTEPIPETHPOBATH
pe3yabTaThl HAOIOICHUH,

3) cdopmupoBaTh HaBBIKM NPOBEACHHS NPOCTEHIINX OHOJOIMYECKHX HKCIEPUMEHTAIbHBIX
UCCIIEIOBaHMM ¢ cOOII0IeHIEM MTpaBul 0€30I1acHOTr0 o0palleHus: ¢ 00beKTaMH U 000PYJOBAHUEM;

4) pa3BUTh YMEHMs HCIIOJIb30BaTh HMH(POPMAIMIO OMOJIOTHYECKOTO XapakTepa M3 Pa3IMnYHbIX
HCTOYHUKOB;

5) copMupoBaTh YMEHHSI TPOrHO3UPOBATH MOCIEACTBUS CBOEH AEATEIbHOCTH MO0 OTHOIIEHUIO K
OKpY’KaloIIe cpejie, COOCTBEHHOMY 3/I0pPOBbIO; 0OOCHOBBIBATh M COOJIO/IATh MEPhI MPOPUITAKTUKH
3a00JIeBaHUH.

6) copMupoBaTh MOHUMAHNUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKU U TEXHOJIOTHH B
MIPAKTUYECKON [JEATEIBHOCTH YEJIOBEKAa, PAa3BUTHM COBPEMEHHBIX MEIMIMHCKHX TEXHOJIOTMH 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 3HAHUI O MECTE U POJIH OMOJIOTHH B CHCTEME HAyYHOTO
CIIOCOOBI pemennusd 3aga4 | - TOTOBHOCTB K TPYAYy, OCO3HAaHUE NEHHOCTU MacTEPCTBA, prI[O.TIIO6I/Ie; 3HAHUS; (byHKHHOHa.HLHOIZ TPaMOTHOCTH YE€JIOBEKa JUIl  pelIeHUus
npodeccrnoHaNIBHOH - TOTOBHOCTb K aKTHBHOH NEATETbHOCTH TEXHONOTHYECKON M COUMANBHOM | yepsyennpix mpobien;
JIeSITETbHOCTH HaNpaBJICHHOCTH, CIIOCOOHOCTh  HMHHUIMHPOBATh, IUIAHUPOBATH U

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATh COJIEP)KaHHE OCHOBOIIOJIATAOIUX
MPUMEHHUTENBHO K | CaMOCTOSATENBHO BBINOIHAT TaKylO IEATEIbHOCTD;

Ppa3JIMIYHbBIM KOHTCKCTaM

- HHTEpEeC K pa3InyHbIM chepaM IpoecCHOHANBHOM ACSITEIbHOCTH,
OBHaI[eHI/IC YHUBEPCAJIbHBIMU y‘-Ie6HI)IMI/I II03HAaBAaTCJIbHbIMU [[eﬁCTBHSIMH:
a) 0a30Bble JIOrHYeCcKHe 1eicTBUs:

- CaMOCTOSTEIbHO (OPMYJIMPOBATE W AKTYaJIM3HPOBATh MPOOJIEMY,
paccMaTpuBaTh €¢ BCECTOPOHHE,

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

- ONpeNersATh IENN NEATSIFHOCTH, 3aaBaTh IapaMeTphl U KPUTCPHH HX
JOCTYDKCHHS,

- BBIIBIITH 3aKOHOMEPHOCTH ¥ TPOTHBOPEYHS B PACCMATPHBAEMBIX
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-CIICJICTBCHHBIC CBSI3W M aKTyalIM3UPOBaTh 3aj1ady,
BBIIBUTATh THUIOTE3y €€ pEIICHUS, HaXOMUTh AapryMeHTHl IS
JIOKA3aTeNbCTBA CBOMX YTBEPXKICHUM, 3aJaBaTh MMapaMeTPhl U KPUTCPHH
pelIeHus;

- aQHANM3UPOBATH IOJNyYCHHBIC B XOJC PCIICHUS 3aJadydl Pe3yJbTaThl,
KPUTHYCCKH OLICHUBATH MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MECHCHHE B
HOBBIX YCJIOBUAX;

MPOEKTHOM

OHMOJIOTHYECKUX TCPMHUHOB W TOHSTHH: JKW3Hb, KIIETKA, TKaHb, OpIaH,
6uocdepa;
MeTabomm3M (0OMEH BEIIeCTB W TpPEBpamicHHE HHEPIUH), TOMEOoCTa3
(camoperysiys), OnocuHTE3 OeNKa, CTPYKTypHash OpraHU3alus >KHBBIX
CHCTEM, CaMOBOCIIPOU3BEICHUE
(penpomayKiysi), HACIEACTBEHHOCTh, W3MEHYMBOCTh, JHEPrO3aBUCUMOCTD,

OpraHu3M, BHUJ, TONyJNAINMs, OSKOCUCTEMA, OMOIEHO3,

JUCKPETHOCTb,  CaMOPETYJIALHSA,
POCT U pa3BUTHE, yPOBHEBAsI OPraHU3aLNS;
c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATh COJIEP)KaHHE OCHOBOIIOJIATAOIIUX
OMONIOTHYECKMX TEOPUM W  THUIIOTE3: KJIETOYHOH, XPOMOCOMHOWM,
MYTAaIOHHOH, SBOJIOIMOHHOMN, TPOUCXOKIACHNUS JKU3HU U YEJIOBEKA;
c(OpMUPOBAHHOCTH yMEHHUs pacKpbIBaTh OCHOBOTIOJIATAIOIITHE
Guonornyeckue 3akoHs! 1 3akoHOMepHOocTH (I'. Mennens, T. Moprana, H.1.
BaBmioga, 3. ['ekkemnst, @. Mromtepa, K. bapa), rpaHuIsl nx mpUMEeHIMOCTH
K )KHMBBIM CUCTEMAM;

npuoOpeTeHne OmNbITa NPHUMEHEHUS OCHOBHBIX METO/OB HAy4HOTO

IMO3HaHUA, UCIOJb3YEMbIX B OHOJIOTHH: Ha6J'IIOHeHI/I${ 1 OIMMCaHUus XHUBBIX

CHUCTEM, IMpo1EeCccoB u ﬂBHCHHﬁ; OpraHnu3anuu u IpOBCACHUA
OMOJIOTHYECKOTO OKCIICPUMEHTA, BBIABUXXCHHUA THUIIOTE3, BBIABJICHUA
3aBUCHUMOCTH MCXIY HCCIIEAYEMBIMU BCIIMYMHAMH, 00BICHEHUS

MOJTy9EeHHBIX PE3YIbTATOB U (DOPMYITUPOBAHUS BEIBOJIOB C HCIIOJIb30BAHUEM
Hay4HBIX OHATUH, TEOPUN U 3aKOHOB;

! VKka3bIBAIOTCA IMYHOCTHBIE M METaNpeaAMeTHbIE pe3yabTaThl u3 ®I'OC COO (B nocneaueit penakiuu ot 12.08.2022), GopMupyemble 0611e00pa3oBaTeIbHOM TUCIUILTMHOIN

?lucuuniunapusle (PeMETHBIE) Pe3yIbTaThl yKasbiBatoTes B cooteTcTBun ¢ ®I'OC COO (B nocnenueii penaxiuu ot 12.08.2022)




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

- YMETb UHTCTPUPOBATH 3HAHUS U3 PA3HBIX NPEAMETHBIX O6J'IaCTeI>i;

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

c(OpPMUPOBAHHOCTh YMEHHUS BBIACIATH CYIIECTBEHHBIC TIPH3HAKN BHPYCOB,
KJIETOK TMPOKapUOT M JYKAPHOT, OJHOKICTOYHBIX W MHOTOKJICTOYHBIX
OpraHu3MOB, BUJIOB, OHOTEOLIEHO30B U IKOCHCTEM; 0COOEHHOCTH MPOIIECCOB
oOMEHa BEIIECTB W MPEBPAILICHUS SHEPrUM B KIETKe, (OTOCHUHTE3a,
TUIACTUYECKOTO U IHEPreTUUECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, MeH03a,
OIUIOIOTBOPEHUS, PA3BUTHS U Pa3MHOKEHUS, UHUBUAYAILHOTO Pa3BUTHUS
opraHu3Ma (OHTOreHe3a), OOpbOBI 3a CyIIECTBOBaHHE, ECTECTBEHHOTO
otOopa, BuA00Opa3oBaHMs, MPHUCIOCOOJICHHOCTH OPraHW3MOB K Cpele
061/IT3HI/IH, BJIMSIHUSA KOMIIOHCHTOB 3KOCUCTEM, aHTPOIIOTCHHBIX W3MEHEHUN
B DKOCHCTEMaxX CBOEH MECTHOCTH, KpyroBOpOTa BELIECCTB M IMpEBpallieHHE
sHepruu B Ouocdepe;

c(OpPMHUPOBAHHOCTh YMEHHS pellaTh OHOJOTHYECKHE 3a7adu, COCTABIAThH
TeHOTHITUYECKUE CXEMbl CKPEIMBAHHS JUISl PA3HBIX TUIOB HACJEIOBAHMUS
MPU3HAKOB y OPraHU3MOB, COCTABIISATH CXEMBbI TIEPEHOCA BELIECTB U YHEPTHU
B 9KOCHCTEeMax (LeMH MUTAHUS, THIIEBBIC CETH)

OK 02. MHcmonb3oBaTh

COBPEMEHHBIC ~ CpEJCTBA
NOKMCKA,  aHamu3a |
HHTEPIPETALHH
uHpOpMALIUH u
HH(DOPMALMOHHBIC
TEXHOJIOTUH TSt
BBITIOJTHEHHS 3ajaq
po¢eCCHOHATBHOM
JIeSITEIbHOCTH

B o61acTi HeHHOCTH HAYYHOTO MO3HAHUS:

- ¢(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BHTHS HAayKH M OOIICCTBEHHOH NPaKTHKH, OCHOBAaHHOTO Ha
JMANiore KyJIbTYp, CIOCOOCTBYIOLIEr0 OCO3HAHHID CBOEr0 MeCTa B
HOJIMKYJIBTYPHOM MHUDE;

- COBEPLICHCTBOBAHKE S3BIKOBOH M YHTATEIBCKON KYJIBTYPhI KaK CPEACTBA
B3aMMO/ICHCTBHS MEXIY JFOJbMH U MO3HAHUS MUPA;

- OCO3HAHHWE LIEHHOCTH HAYYHOMH e TeIbHOCTH, TOTOBHOCTh OCYILECTBIISITh
MPOCKTHYIO U HCCICAOBATCILCKYIO ACATCIIBHOCTL WHIAWBUAYAJIbHO W B
rpymme;

OBHa}IeHI/Ie YHUBEPCAJIbHBIMH yqe6HBIMI/I IIO3HAaBaTCJIbHBIMU HeﬁCTBHﬂMHI
B) paGoTa ¢ nH(popManueii:

- BJIAJCTh HaBBIKaAMHU IIOJTYUYCHHSA HH(bOpMaHHPI U3 HWCTOYHHUKOB pa3HbIX
THUIIOB, CAMOCTOSITEJIFHO OCYIIECTBIISTH NOUCK, aHAJIN3, CUCTEMATH3aLUIO 1
MHTEPIPETALNI0 HHPOPMALNHU Pa3INYHbIX BUJOB U ()OPM IPE/ICTABICHHUS;
- CO37aBaThb TEKCTHl B pa3JIMUHBIX (OpMaTax C YYETOM Ha3HAYEHUS
nHpopManMM ¥ ILENEeBOW ayaUTOPHH, BBIOMpas ONTHMAaIbHYIO (opmy
TIPE/ICTAaBIICHUS U BU3YaJIU3allnH;

- OHCHMUBATh JOCTOBECPHOCTD, JICTUTUMHOCTD I/IH(I)OpMa[H/II/I, €€ COOTBCTCTBHEC
[PaBOBBIM M MOPAJIbHO-3THYECKUM HOpMaM;

- WCIONb30BaTh CpEACTBA HMH(OPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
TEXHOJNOTMI B  PEIICHWM  KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX |
OpraHW3aLOHHBIX 3a7a4 C COOJIIOCHHEM TpeOOBaHHWI 3PrOHOMHKH,
TEeXHUKH OE30IIaCHOCTH, TUTHEHBI, PecypcocOepekeHus, NPaBOBBIX H
STHYECKUX HOPM, HOPM MH(POPMAIIMOHHOW 0€3011aCHOCTH;

c(hOpMHUPOBAHHOCTH HHPOPMAIIHIO
OHMOJIOTUYECKOTO COJCPIKAHUS, BKIFOUYAIOIIYIO [ICEBIOHAYYHBIC 3HAHUS 3
pa3IMYHBIX KCTOYHHUKOB (CpeAcTBA MAacCOBOW HWH(pOpPMANNHK, HAYYHO-

YMEHUM KpPUTUYECKU OLICHUBATh

TMOMMYJIAPHBIC MaTepHanm); HUHTEPHPETUPOBATE OTUYCCKUE  ACIICKTHI
COBPEMCHHBIX I/ICCJ'ICI[OB&HI/Iﬁ B 6I/IOJ'IOFI/II/I, MCEAUIINHE, 6I/IOT€XHOJ'IOFI/II/I;
paccMaTpuBaTh ria00aabHbIE YKOJIOTHYECKHE HpO6J’ICMLI COBPEMCHHOCTH,
q)OpMI/IpOBaTB IO OTHOIICHHUIO K HUM CO6CTBGHHyIO IIO3UIUIO,

C(bOpMHpOBaHHOCTB yMeHI/Iﬁ CO31aBaThb COOCTBEHHBIE IMHCHMEHHBIE U
YCTHBIC COO6H.I€HI/I$[ Ha OCHOBE OHMOJOTHYECKOU I/IH(I)OpMaL[I/II/I us3
HECKOJBKUX HCTOYHHUKOB, TPaMOTHO HCIIOJIB30BAaTh MOHATUUHBIN armapar

OHOJIOTHH




- 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/IaICHNE HAaBBIKAMH  y4eOHO-HMCCIIEIOBATENBCKOM, MPOEKTHOH U
COIIMAJIBHOM JCATCIHLHOCTH,

Osi1asieHNe YHUBEPCAJIbHBIMUA KOMMYHHKATHBHBIMH e CTBUSIMH:

0) coBMecTHAasI 1eATEeJbHOCTD:

- TOHMMaTh W  HCIIONB30BaTh
UHIUBUIYATBHOU PabOTHI;

- NpPUHUMATh LEIH COBMECTHOM JEATENbHOCTH, OPTaHU30BHIBATH 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 KOMOWHHPOBAaHHOTO B3aMMOJICHCTBIS;

- OCYWIECTBIATH MO3UTHBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYaLUSIX, IPOSIBISITE TBOPYECTBO M BOOOPAKEHHE, OBITH MHUIIATHBHBIM
Osni1aieHNe YHUBEPCAJIBLHBIMH PeryJIAITHBHBIMH JICHCTBUAMU:

) NIpUHSATHE CeOsl U IPYTUX JIO/IE:

- MNpPUHUMATb MOTHBBI M apryMEHTBl JPYrHX JIIOAEH NpH aHalau3e
pe3yIbTaToB JEATEIHLHOCTH;

- MPU3HABATH CBOE MPABO U MPABO APYTHX JIOACH Ha OIIHUOKH;

- pa3BUBaTh CHOCOOHOCTh MOHUMATh MU C TTO3UIIMH APYTOro YeJoBeKa

MperMyIecTBa  KOMaHTHOH U

NpUOOpETEeHNE OMNbITa TPHUMEHEHUS OCHOBHBIX METOMOB HAy4HOTO
MO3HAHMS, UCHONB3yEMBIX B OMOJIOTHH: HAOMIOICHUS M ONMUCAHUS KHBBIX
CHUCTEM, TIIPOLUECCOB M  SBICHMH; OpraHU3allid M  IPOBEACHUS
OMOJIOTMYECKOTO 3KCIEPUMEHTA, BBIIBIDKCHHS THUIIOTE3, BBIIBICHHSA
3aBUCHUMOCTH  MEXJIy  MCCIEAYyEeMBIMH  BEJIMYMHAMH,  OOBSCHEHUS
MOJTy4EHHBIX Pe3yJIbTaTOB U ()OPMYITHUPOBAHHUS BHIBOJIOB C HCIOJIb30BAHUEM
HAyYHBIX IIOHATUH, TEOPUl U 3aKOHOB

OK 07. CogeiicTBOBaTh

COXPaHEHHIO
OKpyXarolen cpenbl,
pecypcocOepexxeHHIo,
MPUMEHATh 3HaHUS 00
HW3MEHEHUH KJIUMarTa,
MIPHUHIUITEL  OEPEKITUBOTO
[IPOU3BO/ICTBA,

3¢ PeKTUBHO
JIeUCTBOBATh B
Yype3BbIYaHBIX
CUTYaIUsAX

B 06J1acTH 3K0J10r14ecKOro BOCIUTAHUSA:

- c(hOpPMHUPOBAHHOCTb JKOJIOTHYECKOH KYyJIBTYpbl, IIOHUMAaHUE BIMSIHUS
COLMAJILHO-3KOHOMMUYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOJHON U
COLMAJIBHOW Cpelibl, OCO3HAHME TJI00ANTBHOTO XapaKTepa 3KOJIOTHYECKHX
npo0iem;

- IJIAHMPOBAaHUE M OCYLIECTBIECHUE AEHUCTBUHA B OKPYXKAIOLIEH cpene Ha
OCHOBE 3HaHUS LieJed yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

aKTUBHOE HENPUATUE JEHCTBUN, MIPUHOCALINX BPel OKpY Karolleh cpese;

- YMEHHE TPOrHO3HPOBATh HEOIArONPHUSITHBIE SKOJIOTHYECKUE MOCIIEACTBHS
NIpEANPUHUMAEMBIX JEHCTBUH, IPENOTBPALLATD UX;

- pacLIMpEHHUE OIBITA ACSTEIbHOCTH HKOJIOITMUECKOI HANIPaBICHHOCTH;

- OBJAJEHHE HABBHIKAMHU Yy4eOHO-MCCIIEIOBATEIbCKONH, MPOCKTHON U
COLIMAJIbHOM JIEATEIbHOCTH

c(OpPMHUPOBAHHOCTh YMEHHSI TPUMEHSATh IIOJyYCHHBIC 3HAHUSA IS
OOBSICHEHUSI OWOJOTHYECKUX TIPOIIECCOB U SIBICHUH, AN TNPUHATHS
NPaKTHYECKUX PEHICHUH B ITOBCEJHEBHOM JKM3HU C IIENbI0 00ECIeueHus
0€3011acHOCTH CBOETO 3[0pPOBbsI W 370POBbS OKPYXKAIOMIMX JIFOJEH,
coOuoieHnsl 310poBoro 00pasa >KU3HH, HOPM T'PAaMOTHOTO IOBEJICHHS B
OKpyXalolled  NpUPOJHOM  cpene;  NOHMMaHWE  HEOOXOAMMOCTH
UCTIONIb30BAHMS JTOCTH)KEHUH COBPEMEHHON OHOJIOTMM M OMOTEXHOJIOTMH
JUISl pallMOHAJIBHOTO MPUPOJIOTIOIb30BaHUS




HanpasJienus BOCIUTATEJIBHOM padoThI
YUpe:KAeHH:

Monayns 1 I'paxnanckoe

Monyins 2 Ilarpuotnyeckoe

Monayns 3 JlyXOBHO-HPAaBCTBEHHOE
Monyinb 4 DcteTnueckoe

Monayns 5 Guznueckoe

Monyib 6 [IpodeccrnoHanbHO-TPYA0BOE
Monaynb 7 DKOJIOTHYECKOE

Monyinb 8 LleHHOCTH Hay4HOTO IO3HAHUS

00pa3oBaTeIbHOTO




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIUILIAHBI

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

Bux yue6Hoii padoThbl O0bem B yacax
O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl TUCHHIITHHBI 55
B T.4

OcHOBHOE coep:KaHHE 53
BT. 4..

TEeOopeTHIeCcKoe 00yIeHNEe 35
MPaKTHIECKUE 3aHATUSA 7
nabopaTOpHBIC 3aHATH 11
Koncynomayuu 2
IIpomexxyTounast arrecranmsi B ¢opme auddepennuporannoro 3auéra B Il
cemecTpe




2.2. TemaTnuyeckuii MJ1aH U coaep:kanue yueOHoi nucunmiuabl O/1.12 buosiorus

®opmupyembie
Oone OK, 1K
HaumenoBanue M peatusyembie
Conep:xanne yueGHOro MaTepnajia, JadopaTopHbie U MPAKTHYECKHe PAd0ThI, CAMOCTOATEIbHASL padoTa 00y4aroImuxcs MOIYJIH
pa3fesioB U TeM yaco N
B paGoueii
NpPOrpaMmbl
BocnnT|amm
1 cemecTp 53
Pazgea 1. KiteTka — CTPYKTYPHO-(PYHKIMOHAJIbHAS €IHHUIIA }KMBOT0O
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, 3STHKOH, FCTETHKOI U mpaBoM. Porrs Ononorun B (OpMHPOBaHUH COBPEMEHHON HAYYHOUW KapTHHBI MHUpa. | 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 Mmarepuaja 2
3-4 7Kusble cucteMsl (0MocucTeMbl) KaK MpeAMeT U3y4eHUs] OHOI0THM. 1 OK-1
Tema 2. JKupble OTau4ne JXUBBIX CUCTEM OT HEOPraHU4YEeCKOI MPUPOABI. OK-2
CHCTEMBI M HMX CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHH OpraHH3alMy OHMOCHCTEM: MOJEKYJISIPHBIN, KJIETOUHBIHA, TKAHEBBIH,
OpraHu3aums. OpraHU3MEHHBIN, MOMYISIMOHHO-BU/I0BO, KOCHCTEMHBIH (OHOTe0LICHOTHYECKHH), OHOC(hEepHBIH.
IIpakTnyeckas padora Ne 1. «Mcnosib30BaHHe Pa3TUYHBIX METOI0B NPH M3y4YeHUH OHOJIOTHYECKUX 00bEKTOB. 1
Copaep:xanue y4yeOHOro marepuaja 4
5-6 XuMHYeCKH COCTAB M CTPOeHHE KIETKH.
XUMHYECKHH COCTaB KIETKH. XHMHYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI, MHKPOJIEMEHTH. Boma u MuHepaibHbIE
BemtecTBa. DyHKIMK BOABI 1 MUHEPAIBFHBIX BEUIECTB B KJIeTKe. [lomaepikaHine 0CMOTHYECKOTO OanaHca.
Benku. CoctaB u cTpoeHne 0enkoB. AMHHOKHCIIOTH - MOHOMEPHI OenkoB. HesaMeHuMble 1 3aMeHUMbIe aMHUHOKHCIIOTHI.
AMUHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYPHl O€IKOBOW MOJEKyNbl (NepBUYHAS, BTOpPHWYHAs, TpPETHUYHAS |
Tema 3. YeTBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOHCTBA OenKoB. bronornueckne GpyHKINMH OETIKOB.
Xumuyeckuii cocras ®epMeHTH - Omomorndeckue Karanu3aropel. CTpoeHne (epMeHTa: aKTHBHBIM LIEHTP, CyOCTpaTHas CIEeHU(pUIHOCTS. | OK-2
H CTPOEHHUE KJIETKH. KodepmenTsl. Buramunsl. OTinnans GepMeHTOB OT HEOPTaHUUECKHUX KaTalIn3aToOpOB. Moy |

VYrieBoxbl: MOHOCAaxapuabl (TII0KO3a, prd03a M Je30KcHpr003a), aucaxapuibl (caxaposa, JaKkTo3a) M IOJIHCaXapuabl
(Kpaxmal, TIIMKOTeH, 1IeJT0103a). bruonornyeckue GpyHKINHT yIIIEBOIOB.

Jlummuper: Tpuraunepuns, pocdonunuasl, creponnsl. ['uapodunsHo-ruapodoOHbIe cBoiicTBa. brionornueckne pyHkmn
sunuaoB. CpaBHEHUE YITIEBOJOB, OCIIKOB U JIMITHAOB KaK UCTOYHUKOB YHEPTHUH.

Hykneunossie kucnotsl: JJHK n PHK. Hykneoruaps! - MoHoMepsl HyKiIeHHOBBIX KHciI0T. Ctpoenue u ¢pynkunu JTHK.
Crpoenue u ¢pynkimu PHK. Bunst PHK. AT®: crpoenune u pyHKIMH.




JlaGopaTopHasi padora Ne 1. «M3yueHue KaTaTUTHYECKOH aKTHBHOCTH (epMeHTOB (Ha MpUMepe aMHJIA3bI MU
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 nenocrtHast xuBasi cucrema. OO1iye NpU3HaKky KJIETOK: 3aMKHYTasl Hapy»Has MeMOpana, Monekyssl JIHK kax
TeHETUYECKUH arapar, cucTeMa CUHTe3a OeJka.

Tumbl KIETOK: SyKapuoTHYeCKasl U NpokapuoTHyeckas. OCOOEHHOCTH CTPOCHHUS MPOKAapHUOTHIECKOH KieTKH. Kinetounas
creHka Oakrepuil. CTpoeHHE SyKapHOTHUYECKOW KJeTKH. OCHOBHBIE OTIMYMS PACTUTENBHOHM, KUBOTHOW U TpUOHOM
KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIIETOK - KJIETOYHAsi CTEHKA, IIMKOKaNUKC, UX (QyHkuuu. [1nazmarudyeckas memOpaHa, e€
cBoiictBa U (hyHKuuu. Lluromnasma u e€ opranonnsl. OnHoMeMOpanHbIe opraHonas! kieTku: JI1C, anmapar Tonpmxw,
n30coMbl. [1oryaBTOHOMHBIE OpraHOMIBI KIIETKH: MUTOXOHIPHH, TIACTHIBL. [IponcxoxneHne MUTOXOHAPHH U ITACTHI.
Bunsl nmmactun. HememOpaHHbIe OpraHoHIb! KIETKH: PUOOCOMBI, KIETOYHBIH IEHTP, [IEHTPUONHN, PECHIYKH, JKI'yTHKH.
@OyHKINM OPTaHOUIOB KIETKU. BKIIroueHus .

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

JladoparopHas paGora Ne2 «3yyeHue CTPOeHHS KJIETOK PACTEHUH, ;)KHBOTHBIX U 0aKTepHii 0 MUKPOCKOIIOM HA
TFOTOBBIX MHKPOIpeNnaparax u UX OMMCcaHue».

OK-1
OK-2
Monyns 1

Cosep:xaHue y4eOHOro MarepuaJja

Tema 4.
KuzHenesaTeJbHOCT
b KJIETKH

9-10

KuzHeneATeTbHOCTD KJIETKH.

OOMeH BemecTB, WIH MeTa0OoII3M. ACCHMIIIINUS (ITACTHIECKHI 0OMEH) M TUCCHUMUIIILUS (SHEPreTHIECKUN OOMEH) -
JIBE€ CTOPOHBI €IMHOTO mporecca Merabonu3ma. Ponb 3aKOHOB COXpaHEHMs BEUIECTB W JHEPIWH B IOHMMaHWUHU
Metabonmm3ma. Tumbl oOMeHa BemecTB: aBTOTPOQHEIA U reTepoTpodHbI. Pons (epMeHTOB B OOMEHEe BEmIECTB U
IpeBpalleHny 3Heprun B kierke. @orocuHTe3. CBeToBas W TeMHOBas (asel dorocmHTesa. Peaknum ¢orocunresa.
D¢ dexTuBHOCTS poTocHHTe3a. 3HAUeHNe (HOTOCHHTE3a /ISl )KU3HN Ha 3emite. BiusHue ycinoBuii cpensl Ha (hOTOCHHTE3
1 cr1ocoOBI MOBBIIIEHHS €r0 NPOAYKTHBHOCTH y KyJIBTYPHBIX pacTeHUH. XeMocHuHTe3. XeMOCHHTE3UpyIoIne OakTepuu.
3HavYeHHe XeMOCHHTE3a [T KU3HHU Ha 3eMile. DHepreTHdeckuii 0OMeH B KiIeTKe. Paciierienne BemecTs, BEICTICHAE U
aKKyMyJIMPOBaHUE YHEPTUH B KJIETKE. DTarbl YHepreTudeckoro oomena. Imuxomnms. bpoxxenne u ero Buabl. Kucnopoxnoe
OKHCJICHHE, WU KJIeToUHOe abixanue. OkucnuTtenbHoe GochopmmmpoBanue. DPPEeKTUBHOCTL SHEPTETHUECKOTO 0OMEHa.
Peaxrun matpuasoro cuHTe3a. [eHernueckas nadopmanmst u JJHK. Peannsanus renerndeckoii mHGopManny B KIETKE.
lenernueckuii kox u ero cBoiictBa. Tpanckpumus - MaTpuasbiid cuaTe3 PHK. Tpancismus - OnocunTe3 6enka. DTamsl
Tparcisinnu. Konmposanne aMmuHOKHCIOT. Poe pubocom B OmocuHTe3e OemKa.

OK-2
Monyns 4

11-12

Hexnerounsle ¢GopMbI :KU3HHU - BUPYCHI.

HUcropus otkpeiTus Bupycos (J].M. IBanoBckuit). OCOOEHHOCTH CTPOCHUS U )KU3HEHHBIN IUKJI BUPYcOB. bakrepnodaru.
Bonesnn pacteHuil, )HMBOTHBIX W 4YEJIOBEKa, BBI3bIBaEMble BUpycamu. Bupyc mmmyHoneduimra venoeka (BUY) -
Bo30yaurens CITM/la. O6parHast TpaHCKpHUIILUS, peBepra3a U uHrerpasa. IlpoduiakTuka pacupocTpaHeHUs] BUPYCHBIX
3a00s1eBaHU.

OK-2
Monynb 4

Pa3gen 2. Ctpoenne u pyHKIMH OpraHu3mMa




Tema 5.
Pa3mHo:xenue u
HHIUBUAYAJIbHOE
pa3BuTHE
OpraHu3MoOB.

Coep:xkanue yue0HOro MaTepuaJjia

13-14

®opMbI pa3sMHOKEHHS] OPraHH3MOB.

Knerounslii nuki, win >KM3HEHHBIH WK KieTku. WHTepdasa m mwurto3. IIporecchl, mporekatomme B HHTEpdase.
Permmkamust - peakmust marpuyaHoro cmaTe3a JIHK. Crpoennme xpomocom. XpOMOCOMHBEIM Ha0Op - KapHOTHIIL.
JUInonaHelii M TaIDIOWAHBIA XPOMOCOMHEIE HaOopel. Xpomarupapl. L{uTonorndeckwe OCHOBBI pa3sMHOKEHHUS W
WHIVBHUIYaJIbHOTO Pa3BUTHS OpPraHM3MOB. JleneHue kiaeTku - mMuto3. Cramum MuTo3a. [Iporeccsl, mponucxonsmme Ha
pa3HBIX CTaAuAX MUTO3a. bronorudeckuii cmeicn murosa. I[Iporpammupyemast ru6eib KISTKH - allONTO3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: OeCIIoNI0e 1 NoJIoBoe. Bujibl 6econoro pa3sMHOKEHHS: JIeIICHUE HaJBOE,
MIOYKOBaHKE OJTHO M MHOTOKJIETOUHBIX, CIIOpO0Opa3oBaHKe, BEreTaTHBHOE pa3MHOKeHHe. MIcKyccTBEHHOE KIIOHMPOBaHUE
OpraHU3MOB, €r0 3HauUeHUe A cenekiuu. [lomoBoe pa3MHOXKEHHE, eT0 OTIINYHS OT OSCIIONoro.

Meiio3. Cramgum Mmeioza. Ilpomecchl, mpoucxonmsdmue Ha cragusx Meiosa. IloBeneHuwe xpoMocoM B Meifose.
Kpoccunrosep. buonoruueckuii cMpIca U 3HadeHHe MeHo3a. ['ameTorenes - mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y
KHUBOTHBIX. [lOJNOBBIE Kene3bl: CEMEHHMKHM W sMYHUKH. OOpa3oBaHWE W pPAa3BUTHE IIOJOBBIX KIETOK - TaMeT
(cmiepmaro3ous, SHMIEKIIETKA) - criepMaroreHe3 u ooreHe3. OCOOGHHOCTH CTPOCHHMS SIMLEKJICTOK M CIIEPMaTO30HI0B.
OmnoporBopenue. [TapreHorenes.

JladoparopHas padora Ne 3. «HaOuioneHue MHMTO3a B KJIETKAX KOHYMKA KOpelIKa JIykKa Ha TOTOBBIX
MHKpoOnpenaparax».

OK-2
Monyns 1

15-16

IIpakTHKO — OpHeHTHPOBAHHOE 3ansATHe. NHANBUHIYa/IbHOE PA3BUTHE OPTAHU3MOB (OHTOI€HE3).

OMOpHOHANIBHOE pa3BUTHE (IMOpHOTEHE3). DTarbl SMOPHOHAIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX KHBOTHBIX: APOOICHHE,
racTpyJsiius, opraHorenes. [loctaMOproHaIbHOE pa3BUTHE. THITBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSAMOE, HEIIPSIMOE
(muumHOYHOE). BiiusiHue cpe/ipl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKAEHHBIC YPOICTRA.
Pocrt u pa3sutne pacteHnil. OHTOTeHE3 IBETKOBOTO PACTCHUS: CTPOCHUE CEMEHH, CTaIUN Pa3BUTHS.

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

OK-2
Mognyns 4

Tema 6.
HacJueacTrBeHHOCTH
" M3MEHYHBOCThH
OpPraHu3MoB.

Conep:xanue y4eOHOro Marepuajia

17-18

IIpenmet u 3a7auu reHeTUKU. OCHOBHBIE TeHETHYECKHE MOHSTHSI.

Hctopusi pa3BuTHs TE€HETHKH. POllb IUTOJIOTHH W SMOPHOJIOTHU B CTAHOBJICHHHM T€HETUKH. BKiajg poCCHUUCKUX H
3apyO0eKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeTOnbl TEeHEeTUKH (THOPUIOIOTHYECKUH, ITUTOTCHETUIECKUH,
MOJIEKYJISIPHO-TeHEeTHIeCKUi ). OCHOBHBIE TEHETHUECKUE MOHATHUS. [ eHeTHUecKasi CHMBOJIMKA, UCTIONb3yeMasl B CXeMax
CKpemuBaHuN. 3aKOHOMEPHOCTH HACJIEIOBaHWS IIPU3HAKOB, YycTaHoBIeHHBle [. Mengenem. MoHoruGpumgHOe
CKpeIUBaHue. 3aKOH €IMHOO0Opa3us rHOpPHIOB MEPBOr0 MOKOJCeHUS. [IpaBWIIO JOMHHHAPOBAHHSA. 3aKOH PACIICIUICHUS
MpHU3HAKOB. [WIoTe3a 4ucToThl ramer. [lodHOE W HEMOJIHOE MOMUHHpOBaHUE. WTHOPHIHOE CKpEIIMBaHUE. 3aKOH
HE3aBUCUMOTO HACJEIOBaHUS MPU3HAKOB. L[UTOreHeTHYECKUE OCHOBBI JUTHOPHIHOTO CKPEIIMBAHKS. AHAITH3HPYIOIICEe
CKpemuBaHue. Vcrmonp30BaHre aHATU3UPYIOMIETO CKPEIIUBAHUS JUIS ONpeAeicHus reHotuna ocodu. CreruieHHOe
HaclleloBaHue pu3HaKoB. Pabora T. MopraHa 1o clieruieHHOMY HacJeIOBaHUIO TeHOB. HapyIieHue creruieHust TeHOB B
pe3yabprare KpOCCHHIOBEpa. XpOMOCOMHAasi TeOpus HAacleACTBEHHOCTH. [eHeTrndyeckue kapThl. [eHeTuka moa.
XpOMOCOMHOE oTpeiesieHHe TIo1a. AyTOCOMBI U MTOJIOBBIE XPOMOCOMEI. [ OMOTaMeTHBIE ¥ TETEPOraMEeTHBIE OPTaHU3MBI.
HacnenoBanue nmpu3HakoB, CIEIJICHHBIX C MOJIOM.

JlaGoparopuasi pagora Ne 5. «/3yuyeHue pe3yJibTATOB MOHOTHOPHMIHOIO M JUTHOPUIHOTO CKpeIMBAHUS Y
JAp0o30(UJIbI HA TOTOBBIX MHKPONpenaparaxy.

OK-2
Monyns 1




19-20

JurnépuaHoe ckpenupaHue. 3aKOH He3aBHCHMOI0 HACJIEIOBAHUS IPU3HAKOB.

ITuroreHeTndyeckne OCHOBBI IUTHOPHAHOTO CKpEUIMBaHMA. AHAIU3MpYyIOIlee CKpemuBaHue. lcmonp3oBaHne
aHAIM3MPYIOIIET0 CKPEIMBAHMS UIs ONpeeNieHns TeHoTrIa ocobn. CrieruieHHOe Hacle10BaHue npu3HakoB. Pabdora T.
MopraHa MO CLEIJICHHOMY HAclIC[OBaHHIO TEHOB. HapylueHwe CcCIENmIeHHs T€HOB B pPE3yIbTaTe KPOCCHHIOBEpA.
XpOMOCOMHasl TEOpHsI HacleACTBEHHOCTU. [eHeTnueckue kaprTel. I'eHeTuka mnona. XpoMOCOMHOE ONPENENICHUE M0JIa.
AyTOCOMBI M TIOJIOBBIE XPOMOCOMBL. I'OMOraMeTHble M TreTeporaMeTHhle opraHu3Mbl. HacnemoBaHue MpPU3HAKOB,
CLETJICHHBIX C MOJIOM.

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

21-22

Buabl H3MEHYMBOCTH OPTraHU3MOB.

M3menunBocTh. Buabl M3MEHUMBOCTH: HEHACNEACTBEHHAs M HAcCleJCTBEHHas. Ponb cpenbl B HEHACHIEACTBEHHOM
W3MEHYMBOCTH. XapaKTepUCTUKa MOANGUKALUOHHON M3MEHYMBOCTH. BapHallMOHHBIA Pl U BapHAl[MOHHAsl KPHBas.
Hopma peaknuu mnpusHaka. KonndecTBeHHbIE M KadeCTBEHHbIE TNPU3HAKM U UX HopMma peakiuu. CBoHcTBa
MOIM(HUKAMNOHHOW WM3MEHYHMBOCTH. HaciencTBeHHas, WM TEHOTHUIHMYECKas, HW3MEHYMBOCTh. KomMOWHaTHBHas
M3MEHYNBOCTh. Meii0o3 U IMoJIoBOi mporecc - 0CHOBa KOMOWHATUBHOW M3MEHYHBOCTH. MyTallHOHHAS M3MEHYHUBOCTD.
Knaccugukamnust MyTaruii: TeHHbIE, XpOMOCOMHBIE, TCHOMHBIE. YacToTa W NMPHUYUHEI MyTanuil. MyTareHHBIe (PaKTOPHI.
3aKOH TOMOJIOTMYECKUX PSIOB B HaclneACTBeHHON u3meHunBocty H.M. BaBuinoga.

BresinepHas HaciIeCTBEHHOCTh U MN3MEHYHUBOCTbD.

JladoparopHas padora Ne 7. «<AHaIU3 MyTaluiil y Apo30¢uJibl HA TOTOBBIX MUKPONIpPenaparax».

23-24

I'eneTuka yesioBeka.

Kapuorun uenoBeka. OCHOBHBIC METOJbI TCHETHKH YCIIOBEKA: I'CHEAJOTHYCCKHA, ONU3HEIOBBIH, I[UTOTCHETUYCCKUH,
OMOXUMHYCCKUI,  MOJCKYIsApHO-reHeTHUYeckuid.  COBpEMEHHOE  OMpENeNieHHe  ICHOTHIA:  IOJHOTCHOMHOE
CEKBEHHpPOBaHHE, TeHOTHUIHpPOBaHHE, B TOM uucie ¢ momompio [I[P-ananu3a. HacnenctBeHHble 3a0oieBaHUS
YyeJioBeKa:TeHHbIE O0JIe3HH, 0ose3Hu C HACJICJICTBEHHON MPEIPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
Oone3nu. Comarnueckue M TeHepaTHBHble MyTauud. CTBOJOBbIE KIETKH. [IpHHIUIBI 3710pOBOro oOpasa H3HH,
JTUArHOCTUKH, MPOGUIAKTHKY U JICUCHUS] TCHETUUECKIX 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.
OCHOBEBI
OMOTEXHOJIOTHH.

Conep:xaHue y4eGHOro Marepuaja

25-26

Cenexkuus KaKk HayKa M npouecc.

3apoxaeHne ceneknuud M jgomectukamps. Yuenume H.M. BaBumoBa o meHTpax MPOUCXOKACHHS M MHOT000pasus
KyJIBTYPHBIX pacTeHHH. L{eHTpbI MPOUCXOXKICHNS TOMAITHUX KXUBOTHBIX. COPT, HOpOAa, MITaMM.

CoBpeMEeHHBIE METO/IBI CEeTEKIIMH. MacCOBBIM N MHANBUAYAIBEHBINH OTOOPHI B CETEKIIMH PACTEHUH M KHUBOTHBIX. OmeHKa
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

BuoTexHo10rus KaK oTpac/b 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)».

Paznean 3.

Teopust 3BOTIOLNH

Tema
IBOJIOIUOHHAS
OMoJIOrHus.

8.

Cozep:xanue y4eOHOro Marepuaja

29-30

JBosonuoHHas Teopus Y. lapBuHa.

[TpeAnocklIKM BO3HUKHOBEHHSI 3BOJIIOIIMOHHON TEOpHH. DBOJIOLMOHHAS Teopus W €€ Mecto B Ouosoruu. BnusHue
SBONIOLMOHHONW TEOpUHM HA Pa3BUTHE OWOJOTMHM M ApPYrux Hayk. CBuaerenbcTBa 3Boironuu. [laneoHtonorunueckue:
MOCJIEA0BATEILHOCTD MOSIBICHHS BHJOB B MaJICOHTOJIOTUYECKOH JIETOMICH, IepexoHbie GpopMbl. buoreorpaduyeckue:
CXOZICTBO M paznuume (ayH ¥ (GIOp MAaTEpPUKOB W OCTPOBOB. DMOPHOIOTHYIECKHE: CXOACTBA U PA3IMUYMS 3MOPHOHOB
Pa3HbIX BUIOB ITO3BOHOUHBIX. CpaBHUTEIFHO-aHATOMHUYECKHE: TOMOJIOTHYHbIC, aHAIOTHYHBIC, PYAUMEHTAPHBIC OPTaHbl,
aTaBU3MbL. MOJEKYIIpHO-OMOXMMHUUYECKHE: CXOICTBO MEXaHM3MOB HACIIEACTBEHHOCTH M OCHOBHBIX METaOOIMYECKHX
IyTel y Bcex opraHu3MoB. DBomonnonHas teopus Y. Jlapsuna. [Ipenmnocsuikn BOSHUKHOBEHNUS AapBUHI3MA. JIBIDKyIINe
CHJIBI 3BOJIOUMHU BHAOB 1o JlapBuHY (M30BITOYHOE Pa3MHOMKEHHE IIPU OTPaHWYEHHOCTH PECypCOB, HEOIpEAeIEHHAs
M3MEHYHBOCTh, OOph0a 3a CyIIeCTBOBaHHE, SCTECTBEHHBIH oTOOp). CuHTeTHueckas teopus sBomoruu (CTI) u eé
OCHOBHBIE IT0JIOYKEHHSI

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

31-32

Muxkpossoyonus. Makpo3BoJIronms.

ITonynAuus Kak eIMHULA BUIA U 3BOJIIOLUY.

JBmxyuie cuisl ((pakTopsl) SBOIIOIMK BHIOB B IpUpoje. MyTallMOHHBIN Mpolecc U KOMOMHATHBHAS U3MEHYUBOCTS.
[NomynsimuonHble BOMHBI M Apeid reHoB. M3omsammsa u murpaius. EcTecTBeHHBIN 0TOOp - HAmpaBISIOMUN (akTop
sBomor. PopMbl ecTecTBEHHOTO 0TOOpa. IIprcrnoco6IeHHOCTh OPraHM3MOB Kak pe3yibTar 3Boirounuu. IIpumepst
MIPUCTIOCOOIEHHH Y OpraHn3MoB. ApoMOop(hO3bl U HANO0ATANTALUH.

Bun u BugoobGpasoBanue. Kpurepun Buna. OcHOBHBIE (OPMBI BHJO00pPa30BaHMs: Treorpaduieckoe, SKOJIOrHIecKoe.
Maxponsomonus. DopMbI 3BOIIIOLUN: ¢unernyeckas, JIUBEpreHTHas, KOHBEPICHTHA, napaJuieIbHasl.
HeobOparumocts  3Bomonuu.  [IpoMcxokIeHWe OT  HeclelMajIM3MpOBaHHBIX — HpenkoB.  [Iporpeccupytommas
cnenyanu3anys. AanTUBHAs paauanusl.

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 KU3HU Ha 3emute. OK-1
JloHay4HBIE TIPEICTABICHHS O 3apOKICHUH XU3HN. HaydHble THIIOTE3bI BOZHUKHOBEHUS KH3HN Ha 3eMie: aOHOTeHe3 U OK-2
maHcrepMus. XWUMHUYECKash SBONIOMUA. AOWOTeHHBIH CHHTE3 OpPraHWYeCKHX BEIISCTB W3 HEOPTaHMYECKUX. OK -4
OKCHepUMEHTATBHOE IOATBEPKICHNE XUMUIECKOH 3Boonni. HagamsHbIe 3Tarsl Onoormdeckoi sBomronud. [ unoresa OK -7
PHK-mupa. @opmupoBanue MeOpaHHBIX CTPYKTYP M BOHHKHOBEHHE MPOTOKIETKH. [IepBhle KIETKM M MX HBOJIOUHS. Monyms 6
@dopMUpOBaHHE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.
PazButue xu3Hu Ha 3emiie 1o 3paM u nepuojam. Karapxeil. Apxelickas u npotepo3soiickas 3psl. ITaneo3oiickas spau e€ | 1
MIepUOJIBI: KEeMOPHICKUH, OPJOBUKCKHUHN, CHITYPUHCKHH, IEBOHCKHUH, KAMEHHOYTOJIbHBIHN, IEPMCKHH.
Me3o3oiickas 5pa u e€ Mepuoabl: TPUACOBBIM, IOpCcKuil, MenoBoil. KaitHo3olckas spa u e€ mepHoabl: MajJeoreHOBLIH,
HEOTCHOBBI, aHTPOTIOTCHOBBIN. XapakTepucTHKa KJIMMAaTa U Te0JOrHYecKuX nporeccoB. OCHOBHBIE 3TAIlbl BOJIIOLIUT
PacTUTENBFHOTO U XXMBOTHOTO MUpa. ApoMopdo3bl Y pacTeHUi 1 )KHUBOTHBIX. [1osiBIIeHNe, paciBeT U BBIMUPAaHUE TPy
XKHBBIX OpraHu3MoB.CHCTEMa OPraHMYECKOTO MHpPA KakK OTpakeHHe 3BOMonnd. OCHOBHBIE CHCTEMAaTHIECKHE TPYTIIIBI
Tema 9. OPraHU3MOB.
Bo3nukHOBeHME M IIpakTuyeckas padora Ne 4. «3yueHue uckonaeMbIX OCTATKOB PACTEHHI M sKUBOTHBIX B KOJLJIEKIHAX). 1
pa3BuTHe xu3HU Ha | 35-36 IBOJIOIHUS YeJT0BEKA. OK -1
3emue. AHTpomnonorus kak Hayka. Pa3BuTue npeacTaBieHu 0 IPOUCXOXKACHUN YelloBeKa. MeTobl u3yueHus: aHTPOIOTeHe3a. OK-2
CxozcTBa M pa3nuyys 4eI0BeKa M KHUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHUE YETOBEKa. OK-4
JBmxymue crbl ((hakTopsl) aHTpororeHe3a. HacencTBeHHast H3MEHYHBOCTh H €CTECTBEHHBIA 0TOOp. OOIIIeCTBeHHBIH 5 OK -7
o0pa3 >KM3HW, M3TOTOBJICHHE OPYIUH Tpyna, MbIIUIEHHE, pedb. OCHOBHBIE CTaJUM M BETBH 3BOJIOLMH YEJIOBEKa:
aBcTpasonureky, Yenosek ymensid, YenoBek npsaMmoxoisamui, YenoBek HeaHIepTaabCKuiM, UeaoBEK pPa3yMHBIN.
Haxonku uckonaeMblX OCTAaTKOB, BpeMs CyIIECTBOBaHHs, 00JaCTh pacnpoCTpaHeHus, 00bEM TOJIOBHOIO Mo3ra, oopa3s
JKH3HH, OPYOHS.
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
cymecTtBoBaHus. EnnacTBO uenoBeueckux pac. Kpurnka pacusma.
39-40 IpakTnueckas padora Ne5-6 )
IKCKypcHsi «IBOJTIOLUS OPraHUuYecKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAYUHbII WM KpaeBeuecKuii My3eii).
Paszgen 4. Dxonorus
Cosep:xanue y4eOHOro Mmarepuaja 10
41-42 IKO/I0THS KAK HayKa. OK-1
Tema 10. 3ajaun U pazzelibl SKOJOruU. MeTOAbI SKOJOTHUECKUX UCCIIENOBAHUN. DKOJIOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO | 1 OK -2
Opranusmet " yenoBeka. Cpeibl 0OMTaHMsl OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/IyIIHAs], IOUYBEHHAs], BHYTPUOPraHW3MEHHasl. OK -4
OKpYy:Karomas cpeaa. JlaGopaTopHast padora Ne 10. «Mopdosornyeckue 0co00eHHOCTH PACTeHHIl U3 PA3HBIX MeCT O0UTAHHSY. OK -7




43-44

Kuaccudukauus 3k0j10ru4eckux paxkropos.

Oxonorudeckue hakropsl. Kiaccudukarms skogornueckux pakTopoB: abHOTHIECKHE, ONOTHYSCKUE W aHTPOIIOTCHHEIE.
JlelicTBHe 3KOIOTMYECKMX (DAKTOPOB Ha OpPraHU3MbL. AOHOTHYECKHE (AKTOPBI: CBET, TEMIEPaTypa, BIa)KHOCTb.
®otonepuoam3M. IlpucmocobneHns OpraHU3MOB K JEHCTBHIO abWoTHYecKux (akTopoB. bronormdeckne pUTMEI.
Brornueckue daxropsl. Buapl OMOTHYIECKNX B3aMMOICHCTBHN: KOHKYPEHINS, XHITHIIECTBO, CHMONO3 U €T0 (hOPMBI.
[Mapa3utusm, koonepamus, MyTyajau3M, KOMMEHCAIN3M (KBAPTUPAHCTBO, HAXJICOHUYECTBO). AMEHCANIN3M, HEHTPaIHU3M.
3HaueHne OMOTHYECKUX B3aMMOJICHCTBUH JUIsl CYIIECTBOBAHHS OPTaHU3MOB B ITPUPOJIHBIX COOOIIECTBAX.

JlaGopaTopHasi padora Ne 11. «BimnsiHue cBeTa HA POCT M Pa3BUTHE YEPEHKOB KOJIeyca».

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

45-46

JK0JIOTHYEeCKUE XaPAKTEPUCTHKH MOMYJISIIUH.
OCHOBHBIE TOKa3aTelqd TMOMYJSIUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTb, MPUPOCT, MHUTPAIIHSL.
JMHaMKKa YMCIIEHHOCTH NMONYJSILKU U €€ peryJsanusl.

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

OK-1
OK -2
OK -7

Tema 11.
Coo01ecrBa "
JIKOJI0rHYecKue
CHCTEMBbI

47-48

Co0011eCTBO OPraHU3MOB - OHOLEHO03. JKOJOTHYeCKHE CHCTEMBI (IKOCHCTEMBI).

CTpyKTypbl OMOIIEHO3a: BUI0Bas, IPOCTPAHCTBEHHAs!, Tpoduyeckas (nuuiesas). Buapl-nomunantel. CBsi3u B GHOIIEHO3E.
Dkonoruueckue cucteMsl (3kocuctemsl). [loHsaTHe 00 dKOCHcTeMe U OHoreoneHo3e. OYHKIMOHATIBHBIE KOMIIOHEHTHI
9KOCHCTEMBI: TPOAYLIEHTHI, KOHCYMEHTHI, PEAyLEHTHl. KpyroBopoT BemIECTB M TOTOK 3HEPIrHM B 3KOCHCTEME.
Tpoduueckue (muieBsie) ypoBHH 3k0ocucTeMbl. [TnmeBsie nenu 1 cetn. OCHOBHBIE ITOKA3aTEH SKOCUCTEMBI: OrnoMacca,
MPOAYKIHS. DKOJIOTHIECKHE TTHPAaMUJIbI: TPOIYKIINH, YUCIEHHOCTH, OMoMacchl. CBoiicTBa SKOCHCTEM: YCTOHYMBOCTb,
camoperysusi, pazsutue. CyKueccus.

OK -2
OK -7

49-50

IIpakTHko — opueHTHPOBaHHOE 3aHsATHE. IIpupoanbie 3kocucTeMbl. CoXpaHeHHe OHOJIOTMYECKOro pa3Hoo0pa3us
Ha 3emJie. Yuenne B.U. Bepuaackoro o 0uocdepe.

OKocHUCTEMBI 03Ep U peK. DKOCHUCTeMa XBOMHOTO MIIH ITUPOKOIUCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBL. YPOO3KOCHCTEMBbI. bHomormdeckoe M XO34HCTBEHHOE 3HAYEHUE
arposkocucreM U ypOoskocucreM. buopasnooOpasue kak ¢daktop ycrodumBocTH dkocucteM. CoxpaHeHHe
Ouosornueckoro pazHooOpasus Ha 3emiie. ['paHuIbl, cocTaB U CTPyKTypa Ouochepsl. JKuBoe BeecTBO 1 ero (GyHKIUH.
OcobenHocT OHoCcdepsl Kak I00aabHON SKOCUCTEMBI. J[MHAMHYECKOE paBHOBECHE W oOparHasi CBsi3b B Ouocdepe.
KpyroBopoTsI BeliecTB 1 OMOT€OXUMUIECKUE IIUKIIBI AJIEMEHTOB (yIiIeposa, a3oTa). 30HaJbHOCTh 6uochepsl. OCHOBHBIE
6uombl cynm. YenoseuecTBo B Onocdepe 3emii. AHTPOIIOreHHbIE M3MEHEHHs B Onocdepe. [1o0abHbIe 3KOIOTHIeCKue
npobnemsl. CocymiecTBoBaHUE NMPUPOAs! U desnoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3Hs Kak OCHOBAa yCTOMYMBOCTH
6nocdepsl. OCHOBA paMOHAIFHOTO YIIPAaBJICHUS IPUPOAHBIMY PECYPCAMH U UX UCTIONb30BaHue. JI0CTIKeHUS OMOIOTHH
U OXpaHa IPUPOABL.

OK-2
OK -7

Pasnen 5.

buosorus B ;KU3HH

Tema 12. Buoaorus
B KM3HH

Cosep:xanue y4eOHOro 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 TpyNIaM), Npe/ICTaBICHHE PE3yJIbTaTOB PELISHUs KEHCOB.

OK-1
OK-2
OK -7

53

JuddepenunpoBannblii 3a4éT

Kouncynemayus

| O0BbEéM mporpamMmbl

53




3. YCJIOBHUA PEAJIMBALIMU TTPOTI'PAMMBI AUCHUIIVIMHDBI

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

Kabuner «buomorun», ocHaIIeHHBII 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 (caneTKH), CTakaHbl) THUIIEPTOHUYECCKUIN
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. ITaceunuk B. B., Kamenckuit A. A., Pyouos A. M., llIgenos I'. I'., 'anontok 3. I'. buonorus:

10-i1,11# kiacc: 6a30BbIi ypoBeHb: yueOHuk; o pen [laceunuk B. B.; 5-e uzn., crep; Mocksa:

N3narensctBO «IlpocBemenuey; 2024

JlonosiHUTe IbHbIE HCTOYHUKHT

1. Nonnesa A.1O. buonorus. Bech mkonpHbIN Kype B cxemax u Tadbnunax. — M.: 2014

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

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

4. KOHTPOJIb u OIEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI



KoHTposib M omeHKa pe3yJbTaTOB OCBOEHUS O00I1€00pa30BaTEIbHON IHUCHUTUIHHBI
PacKpbBIBAIOTCA Yepe3 NUCIUTUTMHAPHBIC Pe3yIbTaThl, HAPpaBIeHHbIC HA (POPMUPOBAHUE OOIINX U
npodecCHOHANBHBIX KOMIIETEHLIUN M0 pa3jiesiaM U TeMaM CoJIepKaHus yueOHOro Marepuara.

O01mas KoMIeTeHusa

Paznen/Tema

Tumn oneHOYHBIX MePONPHUATHIT

Pazgen 1. Kaerka — crpykTypHO-
GyHKIMOHANbHAS €IUHULA KUBOT0

KonrtponbHass  pabora  «MonekyspHbIi
YPOBEHb OPTaHU3AIIH KUBOT0»

OK 02

Bruomormst  xak  mHayka.  OOmas

XapaKTEePUCTHKA KU3HA

3amoaHeHne TaOJHIBI C OIMHCAHHMEM METOIOB
MHUKPOCKOTIUPOBAHUS C MX JOCTOMHCTBAMH H
HEIOCTATKAMH.
3anoHeHNE  TAOIHLBI
pa3BUTHE OHOIOTHI
3amnoyiHeHHE CPaBHHUTEIILHOU TaOJINLIBI
CXOJICTBA M PA3JIMYUI )KUBOTO U HE KUBOTO

«Bkiag yuyeHBIX B

OK 01
OK 02
OK 04

CrpyKTypHO-(pyHKIMOHATBHAS
opraHu3sanusi KI€TOK

OrneHnBaeMast JUCKYCCHsI IO BOIIPOCaM JIEKIIUT
Pa3pabotka MEHTaJIbHON KapThl no
Kaccu(uKanyuy KIETOK U UX CTPOSHHIO Ha TPO-
U JYKapHOTHYECKHX W IO L@ApCTBaM B MHHH
rpyImmax

BrmmonHenue u 3amunTa 1a60paTOpHBIX PadoT:
«CtpoeHue KJIeTKH (pacTeHHs, IKHUBOTHEIE,
IpuObI) M KJIETOYHBIE BKIIOYECHHUSA (Kpaxmad,
KapOTHHOU/IBI, XJIOPOIUIACTHI, XPOMOILIACTHI)»
IIpaxTudeckoe 3anarue. I[Ipeacrapnenue yCTHBIX
coOo0IIeHNH ¢ Ipe3eHTaluel, NOArOTOBICHHBIX
[0 TEepeYHI0 HMCTOYHHKOB, PEKOMEHIOBAaHHBIX
IpernoiaBaTeneM

OK 01
OK 02

CrpykTypHO-(pyHKINOHAIBHbIE
(haKTOpHI HACIIECTBEHHOCTH

OpOoHTAIBHBIN 0IpOC

Paspabotka rimoccapus

Pewienue 3a1a4y OIIpeJIeIICHUE
MOCTIEeI0BATENbHOCTH HYKJICOTH/IOB,
AMHWHOKHUCJIOT B HOPMC M B ClIyda€ HU3MCHCHUA
nocneaoBateabHOCTH HykieotuaoB JJHK

Ha

OK 02

OOMeH BelIEeCTB
JHEPTUH B KIIETKE

U TIpeBpalicHue

OpOoHTAIBHBIN 0IpOC
3arnonaHeHne CPaBHUTEIILHOM Ta0IMIBI
XapaKTEePUCTHK THIIOB OOMEHa BEIECTB

OK 02
OK 04

JKM3HEHHBI IHMKI KIETKA. MHUTO3.
Meiio3

Ob6cysxaeHne o BOIIpocaM JEKIIUN
PazpaboTka JIeHTBI BpEeMEHH KM3HEHHOIO
HKJIa

Pazgen 2. Crpoenne u ¢yHKIUH
OpraHu3Ma

Konrponbshas pabora “CtpoeHune M (QyHKIMH
opranusma’

OK 02
OK 04

Crpoenune opranmusma

OrneHnBaemMast TUCKyCCHS

PazpaboTka MeHTanmbHOW KapThl  TKaHEH,
OpraHOB M CHCTEM OpPraHOB OPraHU3MOB
(pacTeHus, >KMBOTHBIE, YEJIOBEK) C KpaTKOH
XapaKTepUCTUKOHN nX QyHKIMH

OK 02

(DOpMI)I Pa3MHOKEHHS OpTaHU3MOB

DpoHTaNBHBIN OIIPOC

3anosnHeHue TaOIMIIBI c
XapaKTepUCTUKO W HpuUMepaMu
Pa3sMHOXKEHHUS OPTaHU3MOB

KpaTKoi
hopm

OK 02
OK 04

Ownrorenes
YyeJ0BeKa

pacTeHul, IKUBOTHBIX U

Pa3paboTka JIeHTHI BpeMEHH C XapaKTePUCTUKON
9TallOB  OHTOI€HE3a  OTHEIbHOHM  IpyNIoOH
JKUBOTHBIX U 4€JOBEKa M0 MUKPOrpyIIaM
Tect/ompoc

CocraBneHue KU3HEHHBIX IUKIOB PACTEHUI MO
oTaenaM (MOXOBUHEIE, XBOUIECBU/IHBIE,
HNanopOTHUKOBUHEIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIC)




OK 02

3aKOHOMepHOCTI/I HacJICa1OBaHUA

Pa3paboTka riioccapus

OK 04 OpoHTAIBHBIN OIIPOC
TecT 1o BompocaM JEKIUU
Pemenne 3amau Ha onpeneneHne BEPOATHOCTH
BO3HHKHOBEHHUS HACJEICTBEHHBIX IPHU3HAKOB
Opd  MOHO-, JAH-, TIOJIMTUOPHIHOM U
AQHATM3UPYIOIIEM CKpPEIIVBAHUU, COCTABICHUE
TEHOTHITNYECKUX CXEM CKPEIBAHUS
OK 01 CuennieHHOE HacleZl0BaHUe Mpu3HakoB | Tect
OK 02 Paspabotka rimoccapus
Pemenne 3ama4y Ha OMpeNENICHNE BEPOSITHOCTH
BO3HMKHOBEHHS HACJEICTBEHHBIX IIPH3HAKOB
IIPU CLETJIEHHOM HacJeJOBAaHHWHU, COCTABICHHUE
TEHOTHITNYECKUX CXEM CKPEIBAHUS
OK 01 3aKOHOMEPHOCTH U3MEHUYUBOCTH Tecr.
OK 02 Pemenue 3amau Ha ompezeieHUe TUIIA MyTaluu
OK 04 IpU Tepefadye HaCJEACTBEHHBIX IPU3HAKOB,
COCTaBJICHHE TEeHOTUITMYECKUX cxem
CKpEIINBaHUS
Paznen 3. Teopus 3Bos1onun Kontponbnas pabota “Teoperudeckue
ACIEKThI IBOJIIOIIMY KU3HHU Ha 3emie”
OK 02 Hctopus  HBOMIONMOHHOTO  y4eHus. | DPpOHTANBHBIH OIIPOC
OK 04 Miuxkpo3BoIonus Pa3paboTka rioccapus TepMUHOB
PazpaboTka  JEHTBI  BpeMEHHM  pa3BUTHSA
9BOJIIOIIIOHHOTO YUECHUS
OK 02 MakposBomtonusi. Bo3nukHoBeHue u|OueHuBaeMas JIUCKYCCHSL: HCIIOJIB30BaHUE
OK 04 pa3BUTHE XKU3HU Ha 3emiie apryMeHTOB, OWOJIOTHYECKOW TEPMHUHOJIOTHH H
CHUMBOJIMKM  JUISl  JIOKa3aTeNbCTBA  POZICTBA
OPTraHMU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIT
Pa3zpaboTka JIeHTHI BpeMEHH BO3HHKHOBEHUS U
Pa3BUTHS KHU3HU Ha 3emiie
OK 02 [Ipoucxoxaenue YyeJnoBeKa —| DpoHTaNbHBIN OIpOC
OK 04 AHTPONIOTeHE3 Pa3paboTka JNEHTHI BpPEMEHH MPOHMCXOXKICHUS
YeJIoBeKa
Paznen 4. JkoJiorns
OK 01 Oxkonorndyeckue (QakTopel © cpeabl|TecT mo sKomoruveckuM (akTopam H cperam
OK 02 JKU3HU JKU3HU OPraHU3MOB
OK 07
OK 01 IMomynsust, coobuiecta, skocucteMsl | COCTaBIeHHE CXE€M KPYroBOpOTa BEINECTB,
OK 02 HCTIONB3YS MaTePHAIbI JICKITUH
OK 07 Pemenue MIPAKTUKO-OPHEHTHPOBAHHBIX
pacdeTHbIX 3aJaHUi 110 MEPEeHOCY BeIlecTBa U
SHEPTMUM B  JKOCHCTEMAX C  COCTaBIICHHE
Tpouyecknx meneil u nupaMux OnoMaccel u
SHEpPIruu
OK 01 bruocdepa - rnobanbHas 3xonorndeckas | OneHnBaeMas JUCKYCCHs
OK 02 cucremMa Tect
OK 07
OK 01 Bnusaue antpororenHsix ¢axropos Ha|Tect
OK 02 6uoctepy [MpakTryeckas pabora “OTxoabl MPOU3BOACTBA”
OK 04
OK 07
OK 02 Bimsane COIHAITLHO-3K0J0oTHIecKuX | OTIeHnBaeMast TUCKYCCHSI
OK 04 (hakTOpOB Ha 37JOPOBBE UEITOBEKA Brimonaenue tabopaTopHoi paboThl Ha BEIOOP:
OK 07 "YMcTBeHHas1 pabOTOCTIOCOOHOCTS",

"BinsiHne abnoTndeckunx (hakTOpOB Ha YelloBeKa
(HM3KHE U BBICOKHE TEeMIIEpaTypsbl)"




Pa3znen 5. buosorusi B skM3HU 3amuTra Kekca: TpeACTaBIEHHE pPe3ylIbTaTOB

pemeHus KeicoB (BBICTYIUICHHE c
TIpe3eHTAINCH)
OK 01 BHOTEXHONOIMH B KHU3HU KaXI0Tr0 BrimonHeHue keiica Ha aHanu3 WHGOPMAIAU O
OK 02 HAYYHBIX JIOCTHKCHUSIX B 00JaCTH ICHETHUCCKUX
OK 04 TEXHOJIOTUH, KJIETOYHOW WHXKEHEPHUH, MHUILEBbIX

PE3yIBTATOB PEIICHUS KEHCOB

OuorexHoJOTHI (1O TpyMIam), MpeicTaBlIeHHUE

NHANBUAYAJIBHBIE UCCIIEJOBATEJIBCKHUE ITPOEKTBI

1. «IlocaeacTBUS BIAMAHHSA: AJKOI0JIsl, HHIKOTHHA, HADKOTHYECKUX BelleCTB, 3arpsi3HEHUA
cpelbl HA pa3BUTHE YeJI0BeKa», B HCCIE0BATEILCKOM MPOEKTE COOpaTh MaTepuan 00 NCTOpUn
MOSIBJICHUSI AJIKOTOJIsl, €ro IPOM3BOACTBE, CBOMCTBAX M 3HAYEHUU B HAPOJAHOM XO3SHCTBE.
[Toka3aTh maryOHOE BO3JIEHCTBHE CIUPTOB, KypPCHHs, HAPKOTUKOB HA JKUBHIC OPTaHHU3MBIL.
[IpoBectu nccnenoBaHus U MOKa3aTh HETaTUBHOE BIUSHUE HA KU3HU B OOILIECTBE STUX BEIECTB.
JlaHHBIC CBEICHUS JOTIOJIHAT MaTepUaibl YPOKOB XUMHUHU M OMOJIOTHH TI0 JAHHOU TeMe.

2. «Cmemiannblie Opaxu. UccienoBanus ydeHbIX».

[IpenmeToM wHccienoBaHUS SBISAIOTCA CTPYKTypa U IPOLIECCHl Pa3BUTHSA HAllMOHAIbHO-
CMEIIIaHHBIX CEMEM, MeXITHUUECKHUE OTHOIIICHUS B CCMCHHO- OpayHoi cdepe, ux hopMupoBaHue
B COBPEMEHHOM OOIIIECTBE.

3. «Bupycsl - Heky1eTOUHbIE GOpMBbI KM3HU. Bupychl - Oe1a 21 Bekay.

[To3HAKOMUTE 00YYAONIUXCS C HEKJICTOUHBIMH ()OpPMaMHU KU3HHU -BHPYCAMH, IIOMOYb MTOIPOCTKAM
oco3Harb, yto CIINJ[ — uyma XXI Beka, y3HaTh O Hay4HBIX HCCJIEIOBaHHUSIX B oOmacTu
BUPYCOJIOTHH.

TeMbI NPpOEKTOB

Bbopwba co crapenuem B 21 Beke.

W3ydeHue AOMaIIHEro palloHa MUTAHUS CTApUIEKIACCHUKOB C IIEJIbIO BBIABIECHUS B HEM
TeHEeTUYECKU MOAU(PULINPOBAHHBIX UHTPEIUEHTOB.

HckyccTBeHHBIE OpPTaHbl - TpodiieMa U MePCIEeKTUBBIL.

Hayunble 1 aTHueckue npoOieMbl KJIOHUPOBAHMSL.

Pacsl, pacoBeneHue u pacusm




