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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), yTBepKACHHOTO TPUKa3oM 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. [Tpuka3 Ne732; 18.05.2022

- @enepanbHOro rocy1apCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIapTa CPEAHETO
npodeccuonanpbHoro oopazosanus (nanee PI'OC CIIO) mo npodeccun 08.01.27 Mactep
OO0IIECTPOUTENBHBIX PAOOT;

- GenepanpHOi 00pa3oBaTeIbHON MPOrpaMMbl cpeaHero obmiero obpazoBanus (nmainee —DOIT
COO), yrBepxkaennoii [lpukazom munucrepcrsa npocsenienus PO ot 18.05.2023 r. Ne 370;

- ®enepanpHOi padouelt mporpamMmsl o yueobnon aqucturuae OJ1.12 buonorus;

- Paboueii nporpammer Boctiutanust [ BIIOY MO UTTpuC;

- YuebHoro 1iana no npodeccum;

- ¢ yuerom I[lpumepHoil mporpammbl 001eo0pa3oBaTenbHON yueOHOM nucuumuinabl OJ].12
buonorus nst npodeccnonansHbIx 00pazoBaTenbHbIX opranu3anuii (Pekomennosannoit ®I'bOY 110
WuctutyT pasButusa npodeccuoHanbHoro odpaszoBanus» (PI'BOY «MPIIO»), yTtBepxkaeHHON Ha
3aceqannn  CoBeTa IO OIIGHKE COJEpKaHUSA M KayecTBa MPHUMEPHBIX paboumx MporpaMm
o0meo0pa3oBarebHOr0 U conuanbHO-rymManuTapaoro mukios CIIO, Tlpotokon 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 «18» masa 2026 r.
[Ipencenarens LK




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 00111ero oOpa3zoBanums 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
(pazmen 5 “buosiorus B )ku3HKU) 7S Bcex nmpodeccuii Ha MaTepuase KeicoB, CBSI3aHHBIX C aHATU30M
nH(pOpMaLIUK O Pa3BUTUU U NMIPUMEHEHUHU OMOTEXHOJIOTUH 0 oTpaciaM Oyayuiei npodeccuoHaibHON
HesITeNbHOCTH oOydaromuxcsa. Kpome Toro, mnpodeccrnoHaaIbHO-OPHEHTUPOBAHHOE COJIEPIKAHHE
yUuTHIBaeTCa B pazjene 4 “Oxonorus” MpU BBHITOJIHEHUU JTAOOPATOPHBIX U MPAKTUYECKUX PadoT,
CBSI3aHHBIX ¢ Oyayieit mpodeccHoHaIbHON A TeNbHOCTHI0 00yYatOIIMXCS.

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

Heas: QopmupoBaHue Yy CTYAEGHTOB TMPEJACTABICHUS O CTPYKTYPHO-(PYHKIMOHAIBHOM
OpraHU3alMK KUBBIX CHCTEM Pa3HOT'0 pPaHIa KaK OCHOBBI IPUHATHS PEIIEHUI B OTHOILIEHUH OOBEKTOB
YKUBOU MPUPOABI U B IPOU3BOICTBEHHBIX CUTYaLIUAX.

3agauu:

1) cpopmMupoBaTh NOHUMAHUE CTPOCHHUS, MHOT0OOPa3Hsi U OCOOCHHOCTEH KHUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHu3alMM, 3aKOHOMEPHOCTEH IpOTeKaHHsl OHWOJIOTMYECKUX IIPOLIECCOB M SIBIECHUH B
OKpy’Karolllel cpene, LENOCTHOW HaydyHOM KapTHHBI MHpa, B3aUMOCBS3M M B3aUMO3aBUCHUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS ONpPENENSITh XUBble OOBEKTHl B MPUPOJE; NMPOBOAUTH HAONIOIEHUS 3a
9KOCUCTEMAaMHU JUIsl BBISBJICHMSI €CTECTBEHHBIX M AHTPOIOIEHHBIX M3MEHEHWH, MHTEPIPETHPOBATH
pe3yabTaThl HAOTIOICHUH,

3) cdopmupoBaTh HaBBIKM NPOBEACHHS NPOCTEHIINX OHOJOIMYECKHX HKCIEPUMEHTAIbHBIX
UCCIIEIOBaHMM ¢ cOOII0IeHNEM MTpaBul 0€30IacHOTr0 o0palleHus: ¢ 00beKTaMH U 000PYIOBAHUEM;

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

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

6) copMupoBaTh MOHUMAHNUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKU U TEXHOJIOTHH B
IIPAKTUYECKON JEATEIIBHOCTH 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 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,
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 PAaCKPBIBATh COJIEp)KaHHE OCHOBOIIOJIATAOIUX
OMOJIOTHYECKMX TEOpPUM W  TUIIOTE3: KJIETOYHOH, XPOMOCOMHOWM,
MYTaIOHHOH, SBOJIIOIMOHHOMN, TPOUCXOKICHNUS 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

MO3HaHUA, UCIIOJIb3YCMbIX B OHOJIOTHH: Ha6J'IIOI[GHI/I$[ 1 OIMHMCaHUusA XHUBBIX

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

MOJIYYCHHBIX PE3YJIBTATOB U (POPMYIUPOBAHHS BHIBOIOB C HCIIOJIH30BAHUEM
Hay4HBIX TOHATUH, 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
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(hOpMHPOBAHHOCTD YMEHUS BBIIEIATH CYIIECTBEHHbIEC IIPU3HAKH BHPYCOB,
KIETOK IIPOKAPHOT M JYKApHOT; OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OPraHU3MOB, BHJIOB, OHOT€OIIEHO30B ¥ 9KOCHCTEM; OCOOCHHOCTH IPOLIECCOB
oOMeHa BEIISCTB W MpPEBpallCHHS OJHEPrMH B KIETKe, (OTOCHHTE3a,
IUIACTHYECKOT0 ¥ SHEPreTHYeCKOro 0OMeHa, XeMOCHHTE3a, MUT03a, Melo3a,
OIUIOIOTBOPEHUS, PA3BUTHS U Pa3MHOKEHUS, UHUBUAYAILHOTO Pa3BUTHUS
opraHu3Ma (OHTOreHe3a), OOpbOBI 3a CYIIECTBOBAHHUE, €CTECTBEHHOI'O
orOopa, BHIOOOPa30BaHMA, INPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpele
o0OHUTaHMs, BIUSHUS KOMIIOHEHTOB 9KOCUCTEM, aHTPOIIOTEHHBIX N3MEHEHUI
B DKOCHCTEMaX CBOEH MECTHOCTH, KpyroBOpOTa BELIECTB M IpPEBpalleHHE
sHepruu B Ouocdepe;

c(OpMHPOBAHHOCTh YMEHHMS pellaTh OHONOTHYECKHE 3alad, COCTABIATH
TEHOTUIIMYECKHE CXEMBI CKPCLIMBAHUS JUI Pa3HBIX THUIIOB HACJCIOBAHUS
NPU3HAKOB Y OPTaHU3MOB, COCTABIISATH CXEMBI IIEPEHOCA BELIECTB U SHSPTUH
B 9KOCHCTEMax (LM IUTaHHs, TUIICBBIC CETH)

OK 02. MHcmonb3oBaTh

COBPEMEHHBIC ~ CpEICTBa
MOMCKA,  aHaIM3a |
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
JManore KyJbTYp, CIIOCOOCTBYIONIETO OCO3HAaHMIO CBOETO MECTa B
MOJMKYJIBTYPHOM MHUPE;

- COBEpIIIECHCTBOBAHME S3BIKOBOW M UMTATEIbCKOM KyJIbTYPHI Kak CpeicTBa
B3aUMOJCHCTBUS MEXIY JIIOABMH U TO3HAHUS MHPa;

- OCO3HaHHUE IEHHOCTH HAyYHOU JeSITeIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MPOCKTHYIO U HCCICAOBATCILCKYIO ACATCIIBHOCTL WHIAWBUAYAJIbHO W B
rpyme;

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

- BJIAJICTb HAaBBIKaAMHU TIOJIYUYCHUSA I/IH(bOpMaI_lI/II/I U3 HUCTOYHUKOB pa3HbIX
THUIIOB, CAMOCTOSITEJIFHO OCYIIECTBIISTH MOUCK, aHAJIN3, CUCTEMATH3aLUIO0 1
MHTEPIIPETAHNI0 HHPOPMANH pa3MYHbIX BUJOB U ()OPM IPEICTABICHHUS;
- CcO37aBaTh TEKCTHl B pa3JIMUHBIX (OpMATaX C YYETOM Ha3HAYECHUS
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 CpECACTBA I/IHq)OpMaLII/IOHHBIX N KOMMYHHKAITUOHHBIX
TEXHOJIOT U B pemIeHun KOTHUTHBHBIX, KOMMYHUKATUBHBIX )4
OpraHM3AIlMOHHBIX 3aJad C COOJIOeHHeM TpeOOBaHUII IPrOHOMHKH,
TEXHUKA O€30IacCHOCTH, THWTHEHBI, PEecypcocOepeXeHHs, INPaBOBBIX H
9THYECKUX HOPM, HOPM MH(POPMAIIOHHOH 0€3011aCHOCTH;

c(hOpMHUPOBAHHOCTH HHPOPMAIIHIO
OHMOJIOTUYECKOTO COJICPIKAHUS, BKIIOUYAIOIIYIO MICCBIOHAYYHBIC 3HAHUS M3
pPa3IMYHBIX KCTOYHHUKOB (CpeicTBA MAacCOBOW HWH(GpOpMANUHU, HAYYHO-
UHTEPIPETUPOBATH

YMEHUM KpPUTUYECKU OLICHUBATh

MOMYJISIPHBIE  MaTepualbl); STUYECKHE  aCIEKThI
COBPEMCHHBIX HCCICIOBAaHUN B OWOJOTHH, MEIUIMHE, OHOTEXHOJOTHH;
paccMaTpuBaTh TIO0ATBHBIC AKOJOTHUYECKUE MPOOIEMBI COBPEMEHHOCTH,
(OopMHUPOBATH TI0 OTHOIICHUIO K HUIM COOCTBEHHYIO TIO3HIIUIO;

c(OpMHUPOBAHHOCT, YMEHHUH CO37JaBaTh COOCTBCHHBIC IHMCHMECHHBIC U
YCTHBIE COOOIICHHS Ha OCHOBE OHOJOTHYECKOH WH(pOpMaIuu U3
HECKOJIbKUX HMCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUHHBIN anmnapar

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

Osi1asieHNe YHUBEPCAJIbHBIMUA KOMMYHHKATHBHBIMH e CTBUSIMH:

0) coBMecTHAasI 1eATEeJbHOCTD:

- TOHMMaTh W  HCIIONB30BaTh
WHIIMBHYaIbHOM paboThI;

- NpPUHUMATh LENH COBMECTHOM JEATENbHOCTH, OPIraHU30BBIBATH 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
Osi1aieHNe YHUBEPCAJIBLHBIMHU PEryJIATHBHBIMH JICHCTBUAMU:

) NIpUHSATHE cedsl U IPYTUX JIO/Iei:

- MNPUHUMAaTb MOTHBBl M apryMeHTBl JPYrHX JIIOACH NpH aHalIu3e
pe3yIbTaToB JESATEIBLHOCTH;

- MPU3HABATH CBOE MPABO U MPABO APYTHX JIOACH Ha OIIHUOKH;

- pa3sBMBAaThH CIIOCOOHOCTh NOHUMATh MHUP C TO3UIHUU APYTOro 4€JIOBEKaA

MpPEerMyIIecTBa  KOMaHIHOW W

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
MOJTYYEHHBIX PE3yJIbTaTOB U ()OPMYITHUPOBAHHMS BEIBOJIOB C HCIOJIB30BAHUEM
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 06J1acTH 3K0J10r14ecKOro BOCIUTAHUSA:

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

- IIAHMPOBAaHUE M OCYLIECTBICHUE ACUCTBHHA B OKPYXAIOLIEH cpene Ha
OCHOBE 3HaHUA LIeJeH yCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

aKTUBHOE HENPUATUE JEHCTBUN, MIPUHOCALINX BPE OKPY-Kalolleh cpese;

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

- pacLIMpEHHUE OIBITA ACSTEIbHOCTH HKOJIOITMUECKOI HANIPaBICHHOCTH;

- OBJAJEHHE HABBHIKAMHU Yy4eOHO-MCCIIEIOBATEIbCKONH, MPOCKTHON U
COLIMAJIbHOM JIEATEIbHOCTH

c(OPMUPOBAHHOCTE YMEHHUS TPHUMEHATh MOJyYEHHbIE 3HAHUS Ui
OOBSCHEHUS] OMOJIOTMYECKNX TIPOLECCOB M SBICHUH, U TIPUHATHA
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
OKpyXXailolled  NpUPOJHOM  cpene;  NOHMMAaHWE  HEOOXOAMMOCTH
WCTIONIb30BAHMS JOCTI)KEHUH COBPEMEHHOH OHOJIOTHHM M OMOTEXHOJIOTHH
JUISl pallMOHAJIBHOTO MPUPOJIOTIOIb30BaHUS




Hanpagienus BOCIUTATEJIBHOM padoThI
YYpeKICHHSA:

Moayns 1 I'paxxnanckoe

Monyns 2 [TarpuoTndeckoe

Monyns 3 JIyXOBHO-HPaBCTBEHHOE

Monayns 4 DcreTnueckoe

Monyne 5 @uznueckoe

Monynb 6 [IpodeccroHaTbHO-TPYA0BOE

Moaynb 7 DKOJIOTHYECKOE

Monayns 8 LleHHOCTH HAyYHOTO TTO3HAHHS

00pa3oBaTeIbHOTO




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIIUILIMHBI

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

Bua yueOHo# padoThl O6beM B yacax
O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl TUCHHMIITHHBI 56
B T.4

OcHOBHOe cojiep:kaHue 54
BT. 4.

TEOopeTHIecKoe 00yIeHNEe 36
MPaKTHIECKUE 3aHATUS 7
nmabopaTOpHBIE 3aHATH 11
Koncynomayuu 2
IIpomexxyTounasi arrecranusi B ¢opme auddepenuuporannoro 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 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, 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 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 CaoifcTBa OMocHUCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3alMd OHMOCHUCTEM: MOJIEKYJISIPHBIN, KJIETOUHBIHA, TKAHEBBIH,
OpraHu3aums. OpraHU3MEHHBIN, MOMYISIMOHHO-BU/I0BO, KOCHCTEMHBIH (OHOTe0LICHOTHYECKHH), OHOC(hEepHBIH.
IIpakTnyeckas padora Ne 1. «Mcnosib30BaHHe Pa3TUYHBIX METOI0B NPH M3y4YeHUH OHOJIOTHYECKUX 00bEKTOB. 1
Copep:xaHue y4yeOHOro Mmarepuaja 4
5-6 XuMHYeCKH COCTAB M CTPOeHHE KIETKH.
XUMHYECKHH COCTaB KIETKH. XHMHYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI, MHKPOJIEMEHTH. Boma u MuHepaibHbIE
BewecTBa. DyHKIMK BO/IBI 1 MUHEPAJIbHBIX BELIECTB B KieTke. [lomaepixanne 0cCMOTHUECKOTO DanaHca.
Benku. CocTaB u cTpoeHue 0eKkoB. AMHHOKHCIIOTHI - MOHOMEpHI O0enkoB. HezaMeHnMble U 3aMeHUMble aMHUHOKHCIIOTHI.
AMUHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYpBHl OCIKOBOM MOJEKyNbl (IIEpBUYHASA, BTOpPUYHASA, TPETHYHAS U
Tema 3. YeTBEPTUYHAS CTPYKTYpa). XMMHUYECKUE CBOMCTBa OenKoB. bruonornyeckue GpyHKINU OEIKOB.
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 |

VYrieBoxsl: MOHOCAaxapuabl (TJII0K03a, prd03a M Je30KcHpr003a), aucaxapuabl (caxaposa, JaKkTo3a) M IOJIHCaXapuabl
(Kpaxmai, TIIMKOTeH, 1IeJII0I03a). bronornyeckue GpyHKIUM yriaeBo0B.

Jlummuner: Tpuraunepus, pocdonunuasl, creponnsl. ['mapodunsHo-ruapodoOHbIe cBoiicTBa. brionornyeckne dynkimm
ynuoB. CpaBHEHHUE YIIEBOJOB, OEIIKOB U JIMITHAO0B 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 KaTATUTHYECKOH AKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMHJIA3bI WJIH
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

53




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. 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

JlonoJIHUTeIbHbIEe HCTOYHUKHU

1. Nonnesa A.1O. buonorus. Bech mkonpHBIN Kype B cxemax u Tadbnmunax. — M.: 2014

2. .KoncrantunoB B. M. buosnorus : yueOHUK A7 CTyA. yUpexeHUN cpea. npod. odpazoBanus /
B.M.KoucrantunoB, A.IPe3anos, E.O.®aneea; nmon pen. B.M.Koncrantunosa. — 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 ass MIKOIbHUKOB.

4. KOHTPOJIb n OIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI



KoHTposib HM omeHKa pe3yJbTaTOB OCBOEHUS O00I1€00pa30BaTENbHON IHUCHUTUIHHBI
PacKpbBIBAIOTCA Yepe3 NUCIUTUTMHAPHBIC Pe3yIbTaThl, HAPpaBIeHHbIC HA (POPMUPOBAHUE OOIINX U
npodecCHOHANBHBIX KOMIIETEHLIUN M0 pa3jiesiaM U TeMaM CoJIepKaHus yueOHOro Marepuara.

O01mas KoMIeTeHusa

Paznen/Tema

Tun oneHOYHBIX MEPONPHSATHI

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(uKayuy 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 KIIETOYHBIE BKIIOYEHHUS (Kpaxmal,
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 BelecTB
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 ¢yHKUMHU
Opranmusma

KontponpHas padora “CtpoeHre n (QyHKIHH
opraHuzma’”

OK 02
OK 04

Crpoenune opranmusma

OrneHnBaemMast TUCKyCCHS

PazpaboTka MeHTanmbHOW KapThl  TKaHEH,
OpraHOB M CHCTEM OpPraHOB OPraHU3MOB
(pacTeHus, >KMBOTHBIE, YENOBEK) C KpaTKOU
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 JIeHTBI BpeMEHH C XapaKTepUCTUKOI
9TallOB  OHTOI€HE3a  OTHEIbHOHM  IpyNIoOH
JKUBOTHBIX U 4€JOBEKa M0 MUKpPOrpyIIaM
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 CKPELIMBAHUU, COCTABIICHHE
TEHOTUIIMYECKUX CXEM CKPEUIUBAHUSA
OK 01 CuennieHHOE HacleZl0BaHUe Mpu3HakoB | Tect
OK 02 Paspabotka rimoccapus
Pemenne 3ama4y Ha OMpeNENICHNE BEPOSITHOCTH
BO3HMKHOBEHHS HACJEICTBEHHBIX IIPH3HAKOB
IIPU CLETJIEHHOM HacJeJOBAaHHWHU, COCTABICHHUE
TEHOTUIIUYECKUX CXEM CKPELIUBAaHUS
OK 01 3aKOHOMEPHOCTH U3MEHUUBOCTH 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 3BOJIFOLIMY KU3HU 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
CHMBOJIMKM Ul  JIOKa3aTeNbCTBA  POZICTBA
OPTraHMU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIT
Pa3zpaboTka JIeHTHI BpeMEHH BO3HHKHOBEHHS M
Pa3BUTHS KHU3HU Ha 3emiie
OK 02 [Ipoucxoxaenue YyeJnoBeKa —| DpoHTaNbHBIN OIpOC
OK 04 AHTPONIOTeHE3 Pa3paboTka JNEHTHI BpPEMEHH MPOHMCXOXKICHUS
YeJIoBeKa
Paznen 4. JkoJiorns
OK 01 Oxkonorndyeckue (GakTopel ©  cpeabl| TecT Mo SKOJOTHYECKAM (aKTopaM H Cpelam
OK 02 JKU3HU JKU3HU OPraHU3MOB
OK 07
OK 01 IMomynsust, coobuiecta, skocucteMsl | COCTaBIeHHE CXE€M KPYroBOpOTa BEINECTB,
OK 02 HCTIONB3YS MaTepHaIbl JISKITUH
OK 07 Pemenue MIPAKTUKO-OPHEHTHPOBAHHBIX
pacueTHBIX 3aJaHUi MO0 MEPEHOCY BEIECTBA 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 Bnusuue COIMANILHO-IKOJIOTHUeCKUX | OlleHnBaeMas JUCKYCCHUs
OK 04 (hakTOpOB Ha 37JOPOBBE UEITOBEKA Brimonaenue tabopaTopHoi paboThl Ha BEIOOP:
OK 07 "YMcTBeHHas1 pabOTOCTIOCOOHOCTS",

"BinsiHne abnoTHdeckux (GakTopoB Ha YeIOBEKa
(HM3KHE U BBICOKHE TEeMIIEpaTypsbl)"




Pa3znen 5. buosorusi B ;KN3HU 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 3HAYEHUUM B HAPOJAHOM XO3SHCTBE.
[Toka3aTh maryOHOE BO3JIEHCTBHE CIUPTOB, KypPCHHS, HAPKOTUKOB HAa 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 Opaxku. UccienoBanus ydeHbIX».

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

3. «Bupycsl - Heky1eTOUHbIE GopMBbI KM3HHU. Bupychl - Oe1a 21 Bekay.

[To3HAKOMUTE 00YYAONIUXCS C HEKJICTOUHBIMH (hOpPMaMHU KU3HHU -BHPYCAMH, IIOMOYb MTOIPOCTKAM
oco3Harb, yto CIIMJ[ — uyma XXI Beka, y3HaThb O HayuYHbIX HCCJIEIOBAHHIX B OOJIACTH
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




