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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), yTBEepKICHHOTO IPHKa30M MUHUCTEPCTBA OOpa30BaHUs U HAYKH
P® ot 17 mast 2012 roma Ne 413 ¢ m3meHeHuUsIME 1 fonioaHeHusIME OT 29 nexabps 2014 r., 31 nexaOpst
2015 ., 29 urons 2017 r., 12.08.2022 1. [Tpuka3z Ne732; 30.01.2024 Ne 55.

- ®denepalibHOTO rocy/1apCTBEHHOIO 00pa3oBaTeNLHOTO CTaHjaapTa CpeIHero
npodeccuonabHoro oopazosanus (ganee GI'OC CIIO) no crnenmanbHocTy 23.02.06 TexHuueckas
9KCILIyaTalus MOABMKHOIO COCTaBa JKEJIE3HbIX JOPOT;

- ®enepanbHON 00pa3oBaTEIBLHOM MPOrpaMMBbl cpeHero oomero odpa3zoBanus (manee — POII
(Q0), yrBepxxaennou [Ipukasom munuctepcrsa npocserieHust PO or 18.05.2023 r. Ne 370;

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

- Paboueii nporpammer Boctiutanust [ BIIOY MO UTTpuC;

- Y4yeOHOro 1iaHa no CreualbHOCTH;

- ¢ yderom IlpumepHoil mporpammel o0rieoOpazoBarenpbHOl y4eOHOH aucumummuabl OJ].12
buonorus nist npodeccuonansHbIx 00pazoBaTenbHbIX opranu3anuii (Pekomennosannoit ®I'bOY 110
Wuctutyt pazsutus mnpodeccruonansHoro obpazoBanus» (PI'BOY «UPIIO»), yTBep:kIeHHOH Ha
3aceqannn  CoBeTa IO OIIGHKE COJEpKaHWA M KadecTBa MPHUMEPHBIX pabodyux Mporpamm
0011eo0pa3oBaTebHOr0 U conuanbHO-rymManuTapaoro mukios CIIO, TIpotokon Ne 14 ot 30 HOsSOps
2022 1.).

Asnsierca yacteio OIIOII no cneumansHocTn 23.02.06  TexHuueckas 3KCILTyaTalusl MOJBHUXKHOIO
COCTaBa JKEJIE3HBIX JIOPOT

PazpaboTtunk:
WBanosa ["anuna HukonaeBHa, mpenoaBaTellb XUMHUH BbICIIEH KBATU(UKAIIMOHHON KaTeropun

Paccmotpena u onmobpena Ha 3acegannu LK
[TpoTokon Ne 9

oT «28» mas 2024 r.
[Ipeacenarens ALK




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

Oo6meobpazoBarenpHas aucuumuinaa OJ[.12 buonoruss wm3ywaercs Ha 0a30BOM YpOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOro IUIaHa OCHOBHOW MpPO(ECCHOHAIBHOM 00pazoBaTeIbHOMN
porpaMMbl  TOATOTOBKH crieruanuctoB cpeanero 3seHa (OITOIT ITTICC3) na 6a3e ocHOBHOTO 00IIETO
obpazoBanust mo crnenuansHocTH 23.02.06 TexHuyeckas HSKCIulyaTtanusi MOABH)KHOTO COCTaBa
KEJIE3HBIX JIOPOT.

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

[IpodeccnonanbHO-OPUEHTUPOBAHHOE COJEPKAHUE peaTU3yeTcs B MPHUKIAJAHOM MOJIYJie
(pazmen 5 “buosiorust B )KU3HKU) 7Sl Bcex mpodeccuii Ha MaTepuase KeicoB, CBSI3aHHBIX C aHAITU30M
nH(OPMAaLIUY O Pa3BUTUU U MPUMEHEHUHU OMOTEXHOJIOTUH 10 OTpacisaM Oyayiei npodeccuoHaabHON
JesTeNbHOCTH oOywaromuxcsa. Kpome Toro, mnpodeccnoHaaIbHO-OPHEHTUPOBAHHOE COJIEPIKAHHE
yUUTHIBaeTCca B pazjene 4 “Oxonorus” MpU BBHITOJIHEHUU JTAOOPATOPHBIX U MPAKTUYECKUX PadoT,
CBSI3aHHBIX ¢ Oyaymeit mpodeccHoHaIBHOM A TeTbHOCTBI0 00yYatOIIMXCS.

1.2. He.]'ll/l H INIAHUPYEMBIC PE3YJbTAThI OCBOCHUA TUCHUIIIMHBI:

Heas: QopmupoBaHuEe Yy CTYyAEGHTOB TMPEJACTABICHUS O CTPYKTYPHO-(PYHKIMOHAIBHOM
OpraHU3aIMH KUBBIX CHCTEM Pa3HOT'0 PaHIa KaK OCHOBBI IPUHATHS PEIICHUHN B OTHOILIEHHH OOBEKTOB
KUBOHW TPUPO/IBI U B IPOU3BOJCTBEHHBIX CHUTYAIIHsX.

3agauu:

1) chopmupoBaTh HOHUMAHKE CTPOCHHSI, MHOTOOOpa3usi 1 OCOOCHHOCTEHN KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3alMM, 3aKOHOMEPHOCTEH MpOTEKaHHs OMOJIOTMYECKHUX IIPOLIECCOB M SIBIEHUH B
OKpY’Kalomie cpeze, HEeNOCTHOW HaydyHOW KapTUHBI MHpA, B3aUMOCBS3M W B3aWMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS ONpPENENSITh XUBblE OOBEKThl B MPUPOJE; NMPOBOAUTH HAONIONEHUS 3a
HKOCUCTEMAaMHU JUIS BBISBJICHUS €CTECTBEHHBIX M AHTPONOICHHBIX W3MEHEHMH, MHTEPHPETHPOBATH
pe3yabTaThl HAOIOICHUH,

3) cdopmHpoBaTh HaBBIKM MPOBEICHHS MPOCTEHIINX OHOJOIMYECKHX HSKCHEPUMEHTAIbHBIX
UCCIIEIOBaHMM ¢ cOOII0IeHNEM MTpaBul 0€30I1acHOr0 o0pallieHus: ¢ 00bEKTaMH U 000PYJOBAHUEM;

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

5) copMHpOBaTH YMEHHS TIPOTHO3UPOBATH TOCIIECTBHS CBOCH JESITEIHHOCTH IO OTHOIICHUIO K
OKpY’Karolie cpezie, COOCTBEHHOMY 3/10pOBbI0; OOOCHOBBIBATh M COOJIOAATH Mephl NPOPHIAKTUKU
3a00J€BaHUH.

6) cpopMHpOBaTH MOHUMAHHE 3HAYMMOCTH JTIOCTH)KEHUH OMOJIOTHYECKOM HayK! M TEXHOJIOTUH B
MPAKTUYECKON JEATENBHOCTH YeJOBEKa, PAa3BHUTUM COBPEMEHHBIX MEIUIIMHCKHX TEXHOJIOTHHA |
arpoOMOTEXHOJIOTHH.



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

KOII U HANUMCHOBAHHEC

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 Pa3peIIeHus Npooiiem;

- BBIABJISITh NPWYHHHO-CIICJICTBCHHBIC CBSI3W M aKTyalIM3UPOBaTh 3aj1ady,
BBIIBUTATh THUIOTE3y €€ pEIICHUS, HaXOMUTh AapryMeHTHl IS
JIOKA3aTeNIbCTBA CBOMX YTBEPKICHUM, 3a7aBaTh MapaMeTphl U KPHTCPUU
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 OCHOBOTIOJIATAIOIINE
Oronornueckue 3akoHb! U 3akoHOoMepHOocTH (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’IIOI[€HI/I$I H OIIMCaHUA KUBBIX

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

MOJTy9EeHHBIX PE3YIbTATOB U (DOPMYITUPOBAHUS BEIBOJIOB C HCIIOJIH30BAHHEM
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(hOpMHPOBAHHOCTD YMEHUS BBIIEIATH CYIIECTBEHHbIEC IIPU3HAKH BHPYCOB,
KIETOK IIPOKAPHOT M JYKApHOT; OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OPraHU3MOB, BHJIOB, OHOT€OIIEHO30B ¥ 9KOCHCTEM; OCOOCHHOCTH IPOLIECCOB
oOMeHa BemIeCTB W IIPEBPAlICHUS JHEPTUH B KIETKE, (OTOCHHTE3A,
IUIACTHYECKOT0 ¥ SHEPreTHYeCKOro 0OMeHa, XeMOCHHTE3a, MUT03a, Melo3a,
OIUIOIOTBOPEHUS, PA3BUTHS U Pa3MHOKEHUS, UHUBUAYAILHOTO Pa3BUTHUS
opraHu3Ma (OHTOreHe3a), OOpbOBI 3a CYIIECTBOBAHHUE, €CTECTBEHHOI'O
oTOopa, BHIOOOPa30BaHMA, NPUCIIOCOOICHHOCTH OpPraHU3MOB K Cpele
O6I/IT8,HI/IH, BJIMSIHUSA KOMIIOHCHTOB 3KOCUCTEM, aHTPOIIOTCHHBIX W3MEHECHUM
B DKOCHCTEMaxX CBOEH MECTHOCTH, KpyroBOpOTa BELIECCTB M IMpEBpallieHHE
sHepruu B Ouocdepe;

c(OpPMHPOBAHHOCTb YMEHHUS PEIIaTh OUONOTMYECKHE 33/1a4H, COCTABIIATH
TEHOTUIIMYCCKHE CXEMBl CKPELIMBAHUS Ul PA3HBIX TUIIOB HACICIOBAHHS
NPU3HAKOB Y OPTaHU3MOB, COCTABIISATH CXEMBI IIEPEHOCA BELIECTB U SHSPTUH
B 9KOCHCTEMax (LM IUTaHHs, TUIICBBIC CETH)

OK 02. MHcmonb3oBaTh

COBPEMEHHBIC ~ CpEJCTBA
NOKMCKA,  aHamu3a |
HHTEPIPETALHH
uHpOpMAUH "
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
JIMANIOre  KyJIbTYp, CIOCOOCTBYIOIIErO OCO3HAHHIO CBOEr0 MecTa B
HOJIMKYJIBTYPHOM MHUDE;

- COBEPLICHCTBOBAHKE S3BIKOBOM M YHTATEIBCKON KYJBTYPHI KaK CpelcTBa
B3aMMO/ICHCTBHS MEXIY JFOJbMH U MO3HAHUS MUPA;

- OCO3HAHHWE LIEHHOCTH HAYYHOMH e TeIbHOCTH, TOTOBHOCTh OCYILECTBIISITh
MPOCKTHYIO M HCCJICAOBATCIILCKYIO ACATCIbHOCTh WHAWBUIAYAJIBHO U B
rpymme;

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

- BJIAJCTh HaBBIKaAMHU IIOJTYUYCHHSA HH(bOpMaHHPI U3 HWCTOYHHUKOB pa3HbIX
THUIIOB, CAMOCTOSITEJIFHO OCYIIECTBIISTH NOUCK, aHAJIN3, CUCTEMaTH3AIHIO 1
MHTEPIPETALNI0 HHPOPMALNHU Pa3INYHbIX BUJOB U ()OPM IPE/ICTABICHHUS;
- CO37aBaTh TEKCTHl B pa3IMYHBIX (OpMaTax C y4YEeTOM Ha3HAYCHUS
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 HH()OPMALMOHHBIX M KOMMYHHKAIlHOHHBIX
TEXHOJNOTMI B  PEIICHWM  KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX |
OpraHU3aLIOHHBIX 3a7a4 C COOJIIONCHHEM TpeOOBaHUII IPrOHOMUKH,
TEeXHUKH OE30IIaCHOCTH, TUTHEHBI, PecypcocOepekeHus, NPaBOBBIX H
STHYECKUX HOPM, HOPM MH(POPMAIIMOHHOW 0€3011aCHOCTH;

c(hOpMHUPOBAHHOCTH UH(POPMAITHIO
OHMOJIOTUYECKOTO COJCPIKAHUS, BKIFOUYAIOIIYIO [ICEBIOHAYYHBIC 3HAHUS 3
pa3IMYHBIX KCTOYHHUKOB (CpeicTBa MaccoBOW HH(GOpPMAIMK, HAYYIHO-
UHTEPIPETUPOBATH

YMEHUM KpPUTUYECKH OLIEHUBATh

MOMYJSIPHBIE  MaTepUabl); STUYECKHE  aCIEKThI
COBPEMCHHBIX HCCICIOBAaHUN B OHOJOTHH, MEIUIMHE, OHOTEXHOJIOTHUH,;
paccMaTpuBaTh TIO0ATBHBIC AKOJOTHUYECKUE MPOOIEMBI COBPEMEHHOCTH,
(OopMHUPOBATH TI0 OTHOIICHUIO K HUIM COOCTBEHHYIO TIO3HIIUIO;

c(OpMHUPOBAHHOCT, yMEHHUI CO3[aBaTh COOCTBCHHBIC IMCHMCHHBIC U
YCTHBIE COOOIICHHS Ha OCHOBE OHOJOTHYECKOH WH(pOpMaIuu U3
HECKOJIbKUX HMCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh MOHSATUHHBIN ammapar

OHOJIOTHH




- BJaJA€Tb HaBbIKAMU  PpACIIO3HABaHUA U I/IH(i)OpMaIII/II/I,

nH}popMaMOHHOI 6€30MaCHOCTH TMYHOCTH

3allIUThI

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

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

Osi1asieHNe YHUBEPCAJIbHBIMUA KOMMYHHKATHBHBIMH e CTBUSIMH:

0) coBMecTHAasI 1eATEeJbHOCTD:

- TOHMMaTh W  HCIIONB30BaTh
UHIUBUIYATBHOU PabOTHI;

- NpPUHUMATh LEIH COBMECTHOM JEATENbHOCTH, OPraHH30BHIBATH U
KOOPAMHUPOBATh JAEHUCTBUS 1O €€ MJOCTIKCHMIO: COCTaBIATh IUIAH
JeHcTBU, paclpenensiTs poid ¢ y4eTOM MHEHHUI y4aCTHHKOB 00CYXIaTh
Ppe3yJbTaThl COBMECTHOM pabOThI;

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

- OCYWIECTBIATH MO3UTHBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYaIUSIX, IPOSIBISITE TBOPUYECTBO U BOOOpa)KEHHE, OBITH MHUIIMATUBHBIM

Osni1aieHNe YHUBEPCAJIBLHBIMH PeryJIAITHBHBIMH JICHCTBUAMU:

) NIpUHSATHE CeOsl U IPYTUX JIO/IE:

- MNpUHUMATb MOTHBBI M apryMEHTHl JpyrHX JIIOAEH IpU aHanuse
pe3yIbTaToB JEATEIHLHOCTH;

- MPU3HABATH CBOE MPABO U MPABO APYTHX JIOACH Ha OIIHUOKH;

- pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C TO3UIIMH JPYTOro YeJI0BeKa

MpPEerMyIIecTBa  KOMaHIHOW W

NpUOOpETEeHNE OMNbITa MPUMEHEHHS OCHOBHBIX METONOB HAYYHOTO
MO3HAHMS, UCIONB3YEMBIX B OHOJIOTHH: HAOIIOACHUS U ONHCAHHS KHUBBIX
CHUCTEM, TIPOLECCOB M  SBICHMH; OpraHU3allid M  IPOBEACHUS
OMOJIOTHYIECKOTO 3KCICPHUMEHTA, BBIABIDKECHHUS THUIOTE3, BBISBICHUSA
3aBUCHMOCTH ~ MEXIy  HCCIEAyeMbIMH  BEJIMYMHAMH, OOBSICHEHHS
MOJYYEHHBIX Pe3yJIbTaTOB ¥ (JOPMYITHPOBAHHUS BHIBOJIOB C HCIIOJIb30BAHHEM
HAyYHBIX IIOHATUMN, TEOPUIl U 3aKOHOB

OK 07. CogeiicTBOBaTh

COXPaHEHHIO
OKpyXarolen cpenbl,
pecypcocOepexeHutIo,
MPUMEHATh 3HaHUS 00
HU3MCHCHUU KIIIMara,
MIPHUHIUITEL  OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO
JIeUCTBOBATh B
Yype3BbIYaHBIX
CUTYyaIHsIX

B 006J1acTH 3K0J10r14ecKOro BOCIUTAHUSA:

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

- IJIAHMPOBAaHUE M OCYLIECTBIECHUE ACHCTBUH B OKpYXKaOLIEH cpele Ha
OCHOBE 3HaHUS LieJed yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

aKTHUBHOE HEMPUATHUE JEICTBUN, MIPUHOCALINX BPel OKpYyKaroLleH cpene;

- YMEHHE TPOrHO3HPOBATh HEOIArONPHUSITHBIE SKOJIOTHYECKUE MOCIIEACTBHS
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 SBJICHUH, U TIPUHATHSA
NPaKTHYECKUX PEHICHUH B ITOBCEJHEBHOM JKM3HU C IIENbI0 00ECIeueHus
0€3011acHOCTH CBOETO 3[0POBbSI M 37I0POBbS  OKPYIXKAIOLIMX JIFOJIEH,
coOuoieHnsl 310poBoro 00pasa >KU3HH, HOPM T'PAaMOTHOTO IOBEJICHHS B
OKpyXalolied  NpUPOJHOM  cpene;  IOHMMaHHE  HEOOXOAMMOCTH
UCTIONIb30BAHMS JTOCTH)KEHUH COBPEMEHHON OHOJIOTMM M OMOTEXHOJIOTMH
JUIS PallMOHANIBHOTO MPUPOJONOIb30BAHUSL




HampaBnenust BocriutaTeabHOM paboThl 00pa30BaTeIbHOTO yUPEKICHUS:
Monayns 1 I'paxnanckoe

Monyns 2 [TarproTraeckoe

Monyns 3 JIyXOBHO-HPaBCTBEHHOE
Monayns 4 DcreTnueckoe

Monyns 5 ®usznueckoe

Monyms 6 [IpodeccrnonansHO-TpyHOBOE
Mopaynb 7 DK0I0ruYeCcKoe

Monyns 8 LleHHOCTH HayYHOT O TTO3HAHUS




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIUILIAHBI

2.1. O0beM IUCHUIIHHBI H BUbI y4eOHOH padoThI

Bux yue6Hoii padoThbl

O0bem B yacax

O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl TUCHHIITHHBI 55
B T.4

OcHOBHOE coJepKaHue 53
BT. 4..

TEeOopeTHIeCcKoe 00yIeHNEe 35
NPaKTUYECKUE 3aHATHS 7
nabopaTOpHBIC 3aHATH 11
Kouncynpramuu 2

IIpomexyrounas arrecranusi B popme nudppepenuupoBanHoro 3auéra B I cemecrpe




2.2. TemaTnueckuii IV1aH U coiep:kaHue yyeOHoi qucuuminabl O/1.12 buoJsiorus

®opmupyembie
Oone OK, 1K
HaumenoBanue M peatusyembie
Conepixanne y4eGHOro MaTepHajia, JIaGopaTopHble H NPaKTHYeCKHe PadoThl, CAMOCTOsITeIbHAsI padoTa 00y4arouXCcs MOIYJIH
pa3fesioB U TeM yaco N
B paGoueii
NpPOrpaMmbl
BocnnT|amm
1 cemecTp 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 OHOJIOTHH C OOIICCTBCHHBIMH, TEXHHYECKHIMU WM APYTHMH C€CTCCTBEHHBIMH HayKaMH, OK-1
CHCTEMBI " ux ¢unocodueit, THKOH, FICTETHKOI U MpaBoM. Pors Gmomoruu B OpMHUpOBaHUH COBPEMEHHOH HayYHOW KapTHHBEI MHpa. | 2 OK-2
OpraHu3anus. CucteMa OMOJIOTHYCCKUX HAYyK. Mognyns 1
Meronpl TO3HAHMSI KUBOW NpPUPOAbI (HAONIONCHUE, OKCIIEPUMEHT, OIMCaHWEe, H3MEpeHHe, KilacCu(pHKaIs,
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 CaoifcTBa OMocHUCTEM U HX pa3HooOpasue. YPOBHM OpraHH3alMy OHOCHCTEM: MOJEKYNAPHBIH, KIETOYHbIHN, TKaHEBHIH,
OpraHu3aums. OpraHU3MEHHBIN, TOMYISIIMOHHO-BU/I0BO, KOCHCTEMHBIH (OHOTe€0LICHOTHYECKHH), OHOC(hEepHBIH.
IIpakTnyeckas padora Ne 1. «Mcnosib30BaHHe Pa3TUYHBIX METOI0B NPH M3y4YeHUH OHOJIOTHYECKUX 00bEKTOB. 1
Copep:xanue y4yeOHOro MmarepuaJjia 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 6enkoB. AMHHOKHCIIOTH - MOHOMEPHI OenkoB. HesaMeHuMble 1 3aMEeHUMbIe aMIHOKHUCIIOTHL.
AMUHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYPHl O€IKOBOW MOJEKyNbl (NepBUYHAS, BTOpPHWYHAs, TpPETHUYHAS |
Tema 3. YeTBEPTUYHAS CTPYKTypa). XMMHUYECKHe CBOHCTBA OenkoB. bronorndeckue ¢pyHKunm OSiKoB.
Xumuyeckuii cocras ®DepMeHTH - Omonorndeckue Karanu3aropel. CTpoeHne (epMeHTa: aKTHBHBIM IEHTpP, CyOcTpaTHas CIeri(puIHOCTb. | OK-2
H CTPOEHHUE KJIETKH. KodepmenTsl. Buramunsl. OTinnans GepMeHTOB OT HEOPTaHUUECKHUX KaTalIn3aToOpOB. Moy |

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

Jlummuper: Tpuraunepuns, pocdonunuasl, creponnsl. ['uapodunsHo-ruapodoOHbIe cBoiicTBa. brionornueckne pyHkmn
sunuoB. CpaBHEHHUE YIVIEBOJOB, OCIKOB U JIMIIU/IOB KaK HCTOYHUKOB YHEPTHUH.

Hyxkneunossie kucnotsl: JJHK n PHK. Hykneornapl - MoHOMephl HyKiIeMHOBBIX KHciI0T. Ctpoenue u Gpynkunu JTHK.
Crpoenue u ¢pynkimu PHK. Bunst PHK. AT®: crpoenune u pyHKIMH.




JlaGopaTopHasi padora Ne 1. «M3yueHue KATAJIUTHYECKOH aKTUBHOCTH ()epMEHTOB (Ha MpUMepe aMHIA3BI UIH
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. OOIiye Npu3Haky KJIETOK: 3aMKHYTasl Hapy»Hasi MeMOpana, Monexyisl JIHK kax
TeHETUYECKUH arapar, cucTeMa CUHTe3a OeJka.

Tumbl KIETOK: SyKapuoTHYeCKasl U NpokapuoTHyeckas. OCOOEHHOCTH CTPOCHHUS MPOKAapHUOTHIECKOH KieTKH. Kinetounas
creHka Oakrepuil. CTpoeHUe SyKapUOTHUYECKOW KIeTKH. OCHOBHBIE OTIWYMS PACTUTEIBHOM, KUBOTHOM W TpHOHOM
KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIIETOK - KJIETOYHAsi CTEHKA, IIMKOKaNUKC, UX (QyHkuuu. [1nazmarudyeckas memOpaHa, e€
cBoiictBa U (hyHKuuu. Lluromnasma u e€ opranonnsl. OnHoMeMOpanHbIe opraHouasl kiuetku: DI1C, ammapar [oipmxw,
n30coMbl. [1oryaBTOHOMHBIE OpraHOMIBI KIIETKH: MUTOXOHIPHH, TIACTHIBL. [IponcxoxneHne MUTOXOHAPHH U ITACTHI.
Bunsl nmmactun. HememOpaHHbIe OpraHoHIb! KIETKH: PUOOCOMBI, KIETOYHBIH IEHTP, [IEHTPUONHN, PECHIYKH, JKI'yTHKH.
@OyHKINM OPTAaHOUIOB KIETKHU. BKiIroueHus.

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 0aKTepHil 01 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, WA MeTa0oII3M. ACCHMIIIINUS (ITACTHIECKHI 0OMEH) M IUCCUMUJIIINS (JHEPTeTHIeCKIiA 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
NIpeBpaIleHny 3Heprun B kietke. PoTtocuHTe3. CBetoBas M TeMHoBas (aspl (orocnHTe3a. Peakuuu dorocuHTesa.
D¢ dexTuBHOCTS poTocHHTe3a. 3HAUeHNe (HOTOCHHTE3a /ISl )KU3HN Ha 3emite. BiusHue ycinoBuii cpensl Ha (hOTOCHHTE3
1 CII0cOOBI MOBBIIIEHHS €ro0 NPOAYKTHBHOCTH y KyJIBTYPHBIX PacTeHHH. XeMocHuHTe3. XeMOCHHTE3UPYIOIe OaKTepHH.
3HavYeHHe XeMOCHHTE3a [T KU3HHU Ha 3eMile. DHepreTHdeckuii 0OMeH B KiIeTKe. Paciierienne BemecTs, BEICTICHAE U
aKKyMyJIPOBaHUE YHEPTUH B KJIE€TKE. DTaIbl SHepreTuaeckoro ooMeHa. Imuxonms. bpoxxenne u ero Buabl. Kucnopognoe
OKHUCJICHHE, WU KJIeTOUHOe Abixanne. OkuciuTenbHoe Gpochoprnmpoanne. DPGEeKTUBHOCTh SHEPTETHUECKOTO 0OMEHa.
Peaxrun matpuasoro cuHTe3a. [eHernueckas nadopmanmst u JJHK. Peannsanus renerndeckoii mHGopManny B KIETKE.
lenernueckuii kox u ero coiictBa. Tpanckpumius - MaTpuasbiid cuaTe3 PHK. Tpancmsanus - OnocunTe3 6enka. DTamsl
Tparcisinnu. Konmposanne aMmuHOKHCIOT. Poe pubocom B OmocuHTe3e OemKa.

OK-2
Monyns 4

11-12

Hexnerounsle ¢GopMbI :KU3HHU - BUPYCHI.

HUcropus otkpsitus BupycoB (J].M1. IBanoBckuit). OcCOOEHHOCTH CTPOCHUS U KU3HEHHBIN UK BUPYCcOB. bakTeprodarm.
Bonesnn pacteHuil, )HMBOTHBIX W 4YEJIOBEKa, BBI3bIBaEMble BUpycamu. Bupyc mmmyHoneduimra venoeka (BUY) -
Bo30yaurens CITM/la. O6parHast TpaHCKpUIILIMS, peBepTa3za u uHTerpasa. IIpoduiakTuka 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] OPTaHU3MOB.

Knerounslii nuki, WM >KA3HEHHBIH WK KiIeTku. MHTepdaza m mmros. I[Iporeccs, mporekaromiie B MHTEpdase.
Permmkamust - peakmust marpuyaHoro cmaTe3a JIHK. Crpoennme xpomocom. XpOMOCOMHBEIM Ha0Op - KapHOTHIIL.
JWInonaHelid M TaIDIOWAHBIA XPOMOCOMHEIE HaOopel. Xpomatuapl. LluTomormueckne OCHOBBI Pa3sMHOKCHHS U
WHIVBHUIYaJIbHOTO Pa3BUTHS OpraHu3MoB. JleneHue kieTkn - muto3. Cramum MuTo3a. [Iporeccsl, mpoucxonsmme Ha
pa3HBIX CTaAuAX MUTO3a. bronorudeckuii cmeicn murosa. I[Iporpammupyemast ru6eib KISTKH - allONTO3.

@DopMBI pa3sMHOXKEHUSI OPTaHU3MOB: OecIooe U ojaoBoe. Busl 6ecrnoiaoro pasMHOKEHUS JIeIICHUE HaJBOE,
MIOYKOBaHKE OJTHO M MHOTOKJIETOYHBIX, CIIOp00Opa3oBaHKe, BEreTaTHBHOE pa3MHOKeHHe. IcKyccTBEHHOE KIIOHMPOBaHUE
OpraHU3MOB, €T0 3HaUYeHUe AT ceneKiuu. [lonoBoe pa3MHOXKEHHE, €r0 OTINYHA OT OECIOoIoro.

Meiio3. Cramgum Mmeioza. Ilpomecchl, mpoucxonsdmue Ha cragusx Meidosa. IloBemeHme xpomocoM B Meifose.
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, SHMIEKIETKA) - criepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHMS SIMLEKJICTOK M CIIEPMaTO30HIOB.
OnnonorBopenue. [lapreHorenes.

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

OK-2
Monyns 1

15-16

IIpakTHko — OpUEeHTHPOBaHHOE 3aHATHe. UHANBUAYAIBHOE PAa3BUTHE OPTAaHNU3MOB (OHTOIEHE3).

OMOpHOHANIBHOE pa3BUTHE (AIMOpHOTeHe3). DTarbl SMOPHOHAILHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX: IPOOJICHHE,
racTpyJsiius, opranorenes. [TocramOpuonansHoe pa3Butie. TUITBI TOCTIMOPHOHAIBHOTO PA3BUTHS: NIPSIMOE, HETIPSIMOE
(mmauHOYHOE). BnusHue cpens! Ha

pa3BUTHE OPTaHU3MOB, (PAKTOPEI, CIOCOOHBIC BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Pocrt u pa3Butre pacteHnil. OHTOTeHE3 IBETKOBOTO PACTCHUS: CTPOCHUE CEMEHH, CTaIIH Pa3BUTHI.

JladopaTopHas padora Ne 4. «M3yueHne CTpOeHHs MOJIOBBIX KJIETOK HA TOTOBbIX MHUKpOINpenaparaxy.

OK-2
Monyns 4

Tema 6.
HacaeacTBeHHOCTH
H HM3MEHYHUBOCTD
OPraHu3MoB.

Conep:xanue y4yeOHOro Marepuasa

17-18

IIpenmet u 3a7auu reHeTUKU. OCHOBHBIE TeHETHYECKHE MOHSTHSI.

Uctopust pa3BuTHs TeHETUKU. PoNb HUTONOTMU W 3MOPHOJOTHH B CTAHOBIICHHHM TEHETHKH. BKiIan pOCCHHCKUX U
3apyOeKHBIX YUYEHBIX B pa3BUTHEC TCHETUKHA. METOABI TEHETHKH (THOPUIOIIOTUYECKHN, IIMTOTCHETUYCCKHH,
MOJICKYJIIpHO-TeHeTH4ecKuil). OCHOBHBIC TeHETHYECKHE MOHATH. [ @HeTHIecKass CHMBOIIMKA, UCTIONB3yeMasi B CXeMax
CKpCIIUBaHUN. 3aKOHOMEPHOCTH HACJICIAOBAaHWS IPHU3HAKOB, YycTaHOBIeHHBIe [. Menaenem. MoHoruOpumgHOe
CKpeIUBaHue. 3aKOH €IHHOO00pa3us THOPUIOB MEPBOrO MOKOJCHUs. [IpaBUiI0 JOMHHHUPOBAHHSA. 3aKOH PACIICIUICHHS
MpHU3HAKOB. [Wrmore3a 4mcToThl TameT. [loiHOE W HEMOMHOE IOMUHHpOBaHWE. WTHOPHIHOE CKpElIMBaHUE. 3aKOH
HE3aBUCHMOTO HACJIEIOBAHMs MPHU3HAKOB. [[UTOreHETHUECKE OCHOBBI JUTHOPUIHOTO CKPEIUBaHUS. AHATH3UPYIOIIEe
cKpemuBaHue. lcmonp30BaHNEe aHATU3UPYIOMIETO CKPEIIMBAHUS ISl ONpeAeNieHHs TreHoTtuna ocobm. CreruieHHoe
HacliefoBaHue Ipu3HaKoB. Pabora T. MopraHa 1o crieruieHHOMY HacjeI0BaHUIO TeHOB. HapyIenue crierieHust TeHOB B
pe3ynbTate KpOCCHHTOBEpa. XPOMOCOMHAs TEOpHS HACIeICTBEHHOCTH. [eHeTMueckne KapThl. leHeTwka mona.
XpOMOCOMHOE OTPEAETICHNE TI0Ta. AYTOCOMEBI M TIOJIOBBIE XPOMOCOMBI. | OMOTaMeTHBIE U TeTePOTaMETHBIE OPTaHU3MEI.
HacnenoBaHue npu3HaKoB, CUEIUICHHBIX C IOJIOM.

JlaGopaTopHasi pabora Ne 5. «M3ydeHue pe3yJIbTATOB MOHOTHOPHIHOIO M JAUTHOPMIHOIO CKPEIMBAHMA Y
JAp030(¢HJIbI HA FTOTOBBIX MHKPONIpENaparax».

OK-2
Moy 1




19-20

JurnépuaHoe ckpeumuBaHue. 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 H3MEHYMBOCTH OPTraHU3MOB.

M3meHunBocTh. Buabl M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HacleACTBEHHas. Ponb cpelnbl B HEHACIEACTBEHHOM
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.

JladoparopHas padora Ne 7. «cAHaIU3 MyTauMii y Ap030¢Quibl HA TOTOBBIX MUKPOIIpeNnaparax».

23-24

I'eneTnka yes0BeKa.

Kapuorun uenoBeka. OCHOBHBIC METOJbI TCHETHKH YCIIOBEKA: I'CHEAJOTHYCCKHA, ONU3HEIOBBIH, I[UTOTCHETUYCCKUH,
OMOXUMHYCCKUI,  MOJCKyIsApHO-reHeTHueckuid.  COBPEeMEHHOE  OMpelesicHHe  TCHOTHIIA:  ITOJIHOTCHOMHOE
CEKBEHUpPOBaHKE, TCHOTUIHUPOBAaHKE, B TOM uuncie ¢ nomombto [11]P-ananu3a. HacnencrBennsie 3a001eBaHus YeIOBEKA:

reHHbIe 00JIe3HH, 00IEe3HH C HACIICICTBEHHON  NPEapacHoNOKeHHOCThIO, XPOMOCOMHBIE  OOJIe3HH. OK-2
ComMaTHnueckue M reHepaTuBHbIe MyTaruu. CTBOJIOBBIC KJIeTKH. [IpHHITMIBI 370pOBOro obpa3a *KHM3HH, TUATHOCTHKH,
NpoQUITaKTUKY U JIEYEHHS TeHETUUECKHX  OOJIe3Hei. MenuKo-reHeTHIeCKOe KOHCYJIBTHUPOBaHHE. 3HaueHue
MEJIMIMHCKON TeHETHKH B NIPEJOTBPALICHUH U JICUEHNH TeHETHUECKHX 3a00IeBaHni YeJI0BeKa.
IpakTnueckas padora Ne 2. «CocTaBiieHHe U AHAJIU3 POIOCTOBHBIX YeJ0BEKA».
Tema 7. Cenexkuusi | Conep:kanue yueGHOTo MaTepuajia
OpPraHu3MOB. 25-26 Cejiekusi Kak HayKa U mpouecc.
OcHOBBI 3apokeHre celeKnuu W JaoMecTukarus. Yduenue H.M. BaBuioBa 0 mEHTpax NPOHMCXOXKICHUS W MHOTOOOpa3Hs
OMOTEXHOJI0THH. KyJIBTYPHBIX pacTeHHH. L{eHTpbI MPOUCXOXKICHNS TOMAITHUX KXUBOTHBIX. COPT, HOpOAa, MITaMM.
CoBpeMEeHHBIE METO/IBI CEeTEKIIMH. MacCOBBIM N MHANBUAYAIBEHBINH OTOOPHI B CETEKIIMH PACTEHUH M KHUBOTHBIX. OmeHKa OK-2
IKCTEephepa. biamsKoponcTBeHHOE CKpenTiBanne - HHOpuAUHT. YncTas auausA. CKpelmBaHue YICTHIX TUHAN. [eTeposnc, Monyms 4

win tubpuaHas cwina. HeponcrBeHHoe ckpemmBanue - ayTOpuamar. OtpanéHHas ruOpuamsanus U e€ yCHeXH.
HckyccTBeHHBIM MyTareHe3 M IOIYYEHHME MOJIMIIOUAOB. JIOCTMXKEHUS CENeKUUH pacTeHUil, XHUBOTHBIX U
MUKPOOPTraHU3MOB.




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 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
IyTel y Bcex opraHu3MoB. DBoroninonHast reopust U. lapsuna. [Ipennocsuikn BOSHUKHOBEHNUS AapBUHU3MA. JIBIDKyIIHEe
CHJIBI 3BOJIONMHU BHAOB 1o JlapBuHY (M30BITOYHOE Pa3MHOMKEHHE NPU OTPAHUYCHHOCTH PECYpPCOB, HEONpenenéHHas
M3MEHYHBOCTh, OOph0a 3a CyIIeCTBOBaHHE, SCTECTBEHHBIH 0TOOp). CuHTeTHUeckas Teopus »Bomonuu (CTO) u eé
OCHOBHBIE IT0JIOYKEHHSI

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.
[NomynsmuoHHbIe BOMHBI M Apeid reHoB. M3omsmmsa u murpanus. EcTecTBeHHBIN 0TOOp - HANpaBISIOMUN (akTop
sBomord. PopMel ecTecTBEHHOTO 0TOOpa. IIpHcrnoco6IeHHOCTh OPraHU3MOB KaK pe3ynbraT 3BONIIOLMU. [Ipumeps
MIPUCTIOCOOIEHHH Y OpraHn3MoB. ApoMOop(hO3bl U HANO0ATANTALUH.

Bun u BugooOpasoBanue. Kpurepun Bunma. OcHOBHBIE (OPMBI BHJO0Opa30BaHMs: Treorpaduieckoe, SKOIOrHIecKoe.
Maxponsomonus. DopMbI 3BOIIIOLUN: ¢unernyeckas, JIUBEpreHTHas, KOHBEPICHTHAs, napaJjueIbHas.
HeobOparumocts  3Bomonuu.  [IpoMcxokIeHWe OT  HeclelMajIM3MpOBaHHBIX — HpenkoB.  [Iporpeccupytommas
cnenyanu3anys. AJanTuBHas pajgualsl.

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

OK-1;
OK-7
Mognynsb 3

OK-2;

Cosep:xanue y4eOHOro Mmarepuaja




33-34 Bo3nukHOBeHHe U pa3BUTHE KH3HU Ha 3eMute. OK-1
JloHay4HBIE TIPEICTABICHHS O 3apOKICHUH XU3HN. HaydHble THIIOTE3bI BOZHUKHOBEHUS KH3HN Ha 3eMie: aOHOTeHe3 U OK-2
maHcrepMus. XWUMHUYECKas dSBONIONUSA. AOWOTeHHBIH CHHTE3 OpPraHMYeCKHX 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,
HEOTCHOBBIN, aHTPONIOTCHOBBIM. XapaKkTepucTHKa KJIMMaTa U Te€0J0rHYecKuX nporeccoB. OCHOBHBIE ATAIIBl IBONIOLUU
PacTUTENBLHOTO U XXMBOTHOTO MUpa. ApoMopdo3bl y pacTeHuit 1 )KUBOTHBIX. [losiBIeHNe, paclBEeT ¥ BEIMUPAHHE TPYIIT
JKHMBBIX OpraHn3MoB.CHCTEMa OPraHMYECKOTO0 MUpPA KaK OTpakeHHEe HBOIMIONMU. OCHOBHBIE CHCTEMAaTHYECKUE TPYIIIIBI
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. HacmencTBeHHast H3MEHYUBOCTD U €CTECTBEHHBIN 0TOOpP. OOImIeCTBeHHBIN 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.
Haxoaxu BcKomaeMbIX OCTaTKOB, BPEMsI CYIIECTBOBAHUS, 00NAaCTh pacIpOCTpaHEHHUs, 00BEM TOJIOBHOTO Mo3ra, obpas
KHU3HH, OPYIHSL.
37-38 YeJioBeueckue pachl. OK-1
OcHoBHBIE OOJNBIIINE pachl: eBpomeouHas (eBpasuiickas), HETpo-aBCTPATIOWAHAS (IKBATOpHUAIbHAS), MOHIOJIOUTHAS 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 OPraHMYecKOro MUpa Ha 3emiie» (B eCTeCTBEHHO-HAYUHbIi HJIM KpaeBeguyecKuil My3eii).
Paszgen 4. Dxonorus
Cosep:xanue y4eOHOro Mmarepuaja 10
41-42 IKO/I0THS KAK HayKa. OK-1
Tema 10. 3ajauu U pazzelibl SKOJOTruU. MeTOAbI SKOJIOTHYECKUX UCCIIeI0BaHUM. DKOIOrHYecKoe 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. «Mopdosiornyeckue 0COGeHHOCTH PACTEHUI U3 PA3HBIX MeCT 00UTAHUSD). OK -7




43-44

Kuaccudukauus 3k0j10ru4eckux paxkropos.

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

IKO0I0THYeCKHe XapAKTEPUCTHKH NMOMYJISIHH.
OCHOBHBIE TOKa3aTeNy MOMYJSAIUU: YHCICHHOCTh, IIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, IMPUPOCT, MHUTPALUS.
JluHaMMKa YUCICHHOCTY TOMYJISIUY U €€ Perysiiusl.

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,
camoperyisusi, pazsutre. Cykueccus.

OK -2
OK -7

49-50

IIpakTHko — opueHTHPOBaHHOE 3aHsATHE. IIpupoanbIe 3kocucTeMbl. CoXpaHeHHe OHOJI0TMYECKOro pa3Hoo0pa3us
Ha 3emJie. Yuenne B.U. Bepuaackoro o 0uocdepe.

OKocHUCTEMBI 03Ep U peK. DKOCHUCTeMa XBOMHOTO MM IIHPOKOJIMCTBEHHOTO 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
npobnembl. CocylecTBoBaHUE NMPUPOIB U denoBedecTBa. CoxpaHeHHe OHOpa3sHOOOpa3Hs Kak OCHOBA yCTOWYHMBOCTH
6nocdepsl. OCHOBA paMOHAILHOTO YIIPaBJICHUS IPUPOAHBIMHU PECYpCcaMH M X HCTIONIb30BaHKeE. JlocTikeHns Gnoaornu
U OXpaHa IPUPOABL.

OK-2
OK -7

Pasnen 5.

buosorus B ;KU3HH

Tema 12. Buoaorus
B KM3HH

Cosep:xanue y4eOHOro marepuaja

51-52

IIpakTnko — opueHTHpoBaHHOe 3aHATHEe. [IpakTHYeckoe 3aHsATHE. BHOTEXHOIOTMH B KU3HU KAKIOT0
Brimonnenue keiica Ha aHaIM3 MHQOPMAIMU O HAYYHBIX JIOCTIKEHHUSIX B 00JIACTH TeHETHYECKNX TEXHOJIOTHH, KJIETOYHON
WHKEeHEPUH, TMIIEBBIX OMOTEXHOJIOTHH (110 TpyNIIaM), IPECTABICHUE PE3YJIbTaTOB PEIICHHS KEWCOB.

OK-1
OK-2
OK -7

53

JuddepenunpoBannblii 3a4éT

Koncynbranumn

| O0BbEéM mporpamMmbl

55




3. YCJIOBHUA PEAJIMBALIMU TTPOTI'PAMMBI AUCHUIIVIMHDBI
3.1. Jlna peanu3anuM NPOrpaMMbl [IMCHUIUIMHBI JOJAKHBI OBITH NPeIyCMOTPEHBbI
cJIeAyIolMe ClenHaabHbIe IOMELCHHU:

Kabuner «buonorun», ocHaiieHHbI 000pyAoBaHHEM: MeOelb, 10CKa, MEJ, HArJSIHbIE
nocoOust (KOMIUIEKTHl Y4eOHBIX TaONUI, IUIAKaTOB), TEXHUYECKHMMHU CPEJICTBAMU OOYUCHUS:
KOMIIBIOTEp C YCTPOWCTBAMHU BOCIIPOM3BEICHHS 3ByKa, MPHUHTEP, MYJIbTUMEIUA -TIPOCKTOP C
HKPAaHOM, yKa3Ka-TPe3eHTEP ISl IPE3CHTALIH.

JlaGoparopus, ocHalleHHas OOOpyAOBaHUEM [JIsl MPOBEACHUS 3aHATUN: MHKPOCKOIIBL,
CeKyHJIOMep, TOHOMETD, JIabopaTopHas nocyaa (IpoOUpKH, MOJICTABKHU ISl IPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C TEeCTUKaMH, MpeIMETHbIe M IOKPOBHBIE CTEKJA, CTEKJISHHbIC MATO0YKH,
npenapoBajibHbIe UTJBI, (QUIBTpOBaIbHAs Oymara (canderku), cTakaHbl) THIEPTOHUYECKUN
pacTtBop xJiopuaa HaTpusi, 3%-HbIil pacTBOp IEpOKCHIa BOAOPOJA, PacTBOp iona B HOIUCTOM
KaJIUH, TIUIEPUH, KITyOHN KapTodens, JTUCT 304U KaHAACKOU, IO PsIOMHBI OOBIKHOBEHHOMN
(psaOMHBI WM TOMATA), TyK pernyaThlii, pa3BeIeHHBIE B BOAE JPOAOKU);

3.2. UudopmanuonHoe odecrneyeHue 00yueHust

OCHOBHBIC HCTOYHUKH:

1. Buonorus: 10-i kmacc: 6a30BbI ypoBeHb: yueOHuk. [laceunuk B. B., Kamenckuit A. A.,
Py6uoB A. M., lIsenoB I'. I'., l"anontok 3. I'.; mox pex [laceunuxk B. B.; 5-¢ u3z., crep; Mocksa:
WznarensctBO «IIpocBemenney; 2024 — 224 c.

2. buonorus. 11 xnacc. ba3obiit ypoBens: yueOHuk / B. B. [laceunuk, A. A. Kamenckuii, A. M.
Py6uoB [u np.]; mox pen. B. B. Ilacednmka. - 5-¢ usn., crep. — Mocksa: M3mareiabcTBo
«IIpocsemenue»; 2024 — 272 c.

JlonoiHuTe IbHbIE HCTOYHUKH

1. Honmnena A.1O. buonorus. Becr mkonsHbIN Kype B cxemax u Tabnunax. — M.: 2014

2. KoucrantunoB B. M. buonorus: y4eOHMK Ans CTyA. YYpexACHUU cpend. mpod.
obpazoBanusi / B.M. Koucrantunos, A.I" .Pe3anos, E.O. ®aneesa; noa pen. B.M. Korncrantunoga.
— 8-e u3n., crep. — M.: U3narenbckuii neHTp «Axaaemus», 2018. — 320 c.
HNHuTepHeT-pecypcesl
1.http://biology.asvu.ru/ - Best 6uonorus. CoBpeMeHHast 0M0JIorus, CTaTbu, HOBOCTH, OMOIHOTEKA.
3.http://www.bril2002.narod.ru/biology.html - Buonorust 1st MKOILHUKOB.



4. KOHTPOJIb n

OLIEHKA

OBIIEOBPA3OBATEJbLHON JUCIATLINHBI

PE3YJIBTATOB

OCBOEHUA

KoHTposib M omeHkKa pe3yJbTaTOB OCBOCHHUS OO0IIe00pa30BaTEeIbHON JAMCITUILUIHHBI
PacKpbBIBAIOTCS Yepe3 NUCIUTUTMHAPHBIC Pe3yIbTaThl, HAaPpaBIeHHbIC HA (JOPMUPOBAHUE OOIINX U
npodecCHOHANBHBIX KOMIIETEHIIUN M0 pa3ziesiaM U TeMaM CoJIepKaHus yueOHOro Marepuara.

O01mas KoMIeTeHus

Pasznen/Tema

THIl OLEHOYHBIX MEPONIPUATHI

Paznen 1. Kierka — cTpPyKTypHO-
GyHKIMOHANBbHAS €IUHULA KUBOT0O

KontponsHas  pabora  «MomexynspHBIi
YPOBEHb OpraHU3aluy JKUBOTO»

OK 02

Bruomormst  kak  mHayka.  OOmas

XapPAaKTCPUCTHKA KU3HU

3amomHeHWE TAOIHUIBI C OMMCAHWEM METOHOB
MHKPOCKOTIUPOBAHMS C WX IOCTOMHCTBAMHU U
HEIOCTAaTKaMH.
3amomHeHnE  TaOJHIIED
pasBuUTHE OHOJIOTHI
3anosHeHUE CpPaBHUTEIHHOM TaOIUIIBI
CXOJICTBA M Pa3INuUi )KHUBOTO U HE KUBOTO

((BI(J'Ia,Z[ YUCHBIX B

OK 01
OK 02
OK 04

CrpykTypHO-(pyHKINOHAIBHAS
OpraHM3aIys KIeTOK

OueHnBaemast AUCKYCCHA MO BONPOCAM JEKIIUH
Pa3paboTtka MEHTaJIbHON KapThl 1o
Kaccu(UKauy KIETOK U UX CTPOSHHIO Ha Tpo-
U JYKapHOTHYECKMX W IO L@pCTBaM B MHHH
rpyImmax

BrimonHenue 1 3amunTa 1a60paTOpHBIX PadoT:
«CTtpoenne KJIeTKH (pacTeHHs, IKHBOTHEIE,
rpuObI) W KJIETOYHBIE BKIIOYCHUS (Kpaxmadi,
KapOTHHOU/IBI, XJIOPOIUIACTHI, XPOMOILIACTHI )»
IIpaxTuueckoe 3anartue. [IpencraBienne yCcTHBIX
COOOIIeHHI C Tpe3eHTalueH, MOATOTOBIEHHBIX
[0 TIepeYHI0 HMCTOYHHKOB, PEKOMEHIOBAaHHBIX
IpernoiaBaTeneM

OK 01
OK 02

CrpykTypHO-(pyHKINOHAIBHbIE
(haKTOpBI HACIIECTBEHHOCTH

OpOoHTABHBIN 0IpOC

Paspabotka rimoccapus

Pemienue 3a71a4 Ha OIIpEeJICIICHUE
[I0CJIEI0BATEIBHOCTU HYKJIEOTH/IOB,
AMHWHOKHUCJIOT B HOPMC M B ClIy4Ya€ HU3MCHCHUA
rocienoBarenbHOCTH HykiIeoTunoB JJHK

OK 02

OOMeH BeIIECTB
JHEPTUH B KIIETKE

U TOpeBpaleHHe

DpoHTaNBHBIN OIIPOC
3anosnHeHue CPaBHUTEIBHON TaOINIBI
XapaKTEepUCTUK TUIIOB OOMEHa BEIIECTB

OK 02
OK 04

JKU3HEHHBIM UK KIETKA. MWuTO3.
Meiios

Ob6cysxneHne o BOIpocaM JEKIIHN
PazpaboTka JIeHTBI BpEeMEHH KM3HEHHOTO
TUKJIa

Pazgen 2. Crpoenne u d¢yHKIHH
OpraHmusmMa

Konrponshaas pabora “CtpoeHue M (QyHKIMH
opranusma’

OK 02
OK 04

CtpoeHune oprannzma

OrneHnBaeMas IUCKyCCHUs

Pa3paboTka MeHTaNbHON KapThl TKaHEH,
OpraHOB W CHCTEM OpPraHOB OPraHH3MOB
(pacTeHusi, KMBOTHBIC, YEJIOBEK) C KpaTKOM
XapaKTEPUCTUKON UX (YHKITHI

OK 02

(DOpMLI Pa3MHOKCHHS OpTraHU3MOB

DpoHTaNBHBIN OIIPOC




3anonHeHNe TaOJTUIIBI c KpaTKoi
XapaKTepUCTHKOW W mpumepamMu  Gopm
Pa3MHOXEHHsI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHWd, >KUBOTHBIX U
4eJioBeKa

Pa3paboTka JIeHTHI BpeMEHH C XapaKTepUCTUKOI
9TallOB  OHTOIEHE3a  OTHEIbHOM  IPYINIOH
JKUBOTHBIX U 4€JOBEKa M0 MUKPOTPyIIIaM
Tect/ompoc

CocraBieHre KXU3HEHHBIX IMKIIOB PACTCHUN MO
oTIEIaM (MOXOBUAHEIE, XBOILIEBUIHBIE,
[IalOPOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIC)

OK 02
OK 04

BaKOHOMepHOCTI/I HacCJICAOBaHUA

Pa3pabotka rimoccapus

OpOHTAIILHBIN OIIPOC

TecT o BompocaM JeKLUU

Pemenne 3amau Ha onpezeleHHe BEPOATHOCTU
BO3HUKHOBEHUSI HACIEACTBEHHBIX IIPU3HAKOB
Ipd  MOHO-, JAH-, TIOJUTHOPHIHOM U
AHAIIM3UPYIOIIEM CKPEUIMBAHHUU, COCTABICHHE
TEeHOTUIIUYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

CHGHHCHHOG HacCJICJOBaHUC ITPU3HAKOB

Tect

Pa3pabotka rimoccapus

Pemenne 3anay Ha omnpenelieHHE BEPOSITHOCTH
BO3HUKHOBCHHS HACJICACTBCHHBIX ITPU3HAKOB
NPU CLEIJICHHOM HacjeOBaHHHU, COCTABJICHUE
TEHOTHITNYECKUX CXEM CKPEIBAHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HU3MCHYNBOCTHU

Tecr.

Pemrenune 3amad Ha ompeneNcHUE THIIA MYTaIHd
Ipu TiepeJadye HaCIeICTBEHHBIX MPU3HAKOB,
COCTaBJICHUE T€HOTHITHYECKHAX cXeM
CKpEIIMBAHHUS

Paznen 3. Teopust 3Bosirounu

KonTponbnast pabota “TeopeTudeckue
aCICKTHI SBOJIIONMY JKHU3HHU Ha 3emMire”

OK 02
OK 04

Hctopuss  IBOJIOIMOHHOTO  YYCHUS.
MukposBotouus

OpOoHTANBHBIN 0IpOC

PazpaboTka riaoccapus TEpMUHOB

PazpaboTka  JIEHTBI ~ BpEMEHHM  pa3BUTHSA
SBOJIIOLMOHHOTO YUECHUS

OK 02
OK 04

MakposBomtouus. Bo3HuKHOBeHHE U
pa3BUTHE KU3HU HA 3emiie

OrneHuBaemMast ~ JUCKYCCHS:  HCIIOJIb30BaHHE
apryMEHTOB, OMOJOTHYECKOW TEPMHHOJIOTHH U
CUMBOJIMKM  JUId  J0OKa3aTelbCTBAa  POJCTBA
OPraHu3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIII
Pa3zpaboTka JIeHTHI BpeMEHU BO3HHKHOBCHUS U
Pa3BUTHA KU3HU Ha 3emiie

OK 02
OK 04

IIpoucxoxnenue 4E€JI0BEKA -

aHTPOTIOTEHE3

DpOoHTANIBHBIN 0IIPOC
Pa3paboTka JIEHTBI BpEMEHU MPOUCXOKIACHUS
4eJIoBeKa

Pasznen 4. Dxoaorus

OK 01
OK 02
OK 07

Oxonornyeckne (GakTOpPel H  CPEAbl
KHU3HU

Tect mo »KoMOrHYEcCKUM (aKTOpaM U Cpemam
YKU3HU OPTaHU3MOB

OK 01
OK 02
OK 07

HOHyJ’IHL{I/IH, COO6IIICCTBa, OKOCHCTEMBbI

CocTaBieHHE CXE€M KPYroBOpOTa  BEIIECTB,
HCTIONIB3YS MaTEePHAbI JICKITUH

Penrenne MIPAKTHKO-OPHUEHTHPOBAHHBIX
pacCUCTHBIX 3allaHHi MO0 MEPEHOCY BCINECTBA U
SHEPrUM B  OJKOCHUCTEMax C  COCTaBJICHHE
TpouUeCKUX Ienel W mupaMui OMOMacchl U
SHEPrUU

OK 01
OK 02

Buocdepa - rodanpHas dKOIOTHYCCKAS
cucrema

OueHuBaemasi IUCKYCCHUS
Tect




OK 07

OK 01 BiusiHue anTponoreHHeix ¢akropoB Ha|Tecr

OK 02 ouoctepy [MpakTryeckas pabora “OTx0abl MIPOU3BOACTBA”

OK 04

OK 07

OK 02 Brnusuue COLMANTEHO-?KOJOTHYeCKX | OLleHBaeMasi TUCKYCCHS

OK 04 (hakTOpPOB Ha 3I0POBBE YETIOBEKA Brimonaenne nabopaTopHO# paboTHI Ha BEIOOD:

OK 07 "YMmcTBeHHas paboTOCIIOCOOHOCTB",
"Bmstare abnotndecknx (hakTOpOB HA YEIOBEKa
(HU3KHE U BBICOKHE TEMIIEpaTyphl)"

Pa3znen 5. buosorusi B ;KU3HU 3amura Keica: MpeACTaBICHUE pe3yiIbTaToOB

penieHus KeHcoB (BBICTYIUICHUE c
npe3eHTanuei)

OK 01 BroTexHo0orun B )KHU3HU KaXKI0T0 BrimonHeHne keiica Ha aHanu3 WHPOPMAIHU O

OK 02 HAYYHBIX TOCTHKCHHUSIX B 00JIaCTH TCHETHUECKUX

OK 04 TEXHOJIOTUH, KJIETOYHOW MH)KEHEPHUH, MHUILEBHIX

O6uoTexHOJOrUi (IO TpymnmaMm), MpercTaBIeHHUE
pe3yIbTaTOB pelICHUs KEHCOB




NHANBUAYAJBHBIE UCCIIEJOBATEJIBCKUE ITPOEKTBI

1. «IlocsencTBUSI BJAMSAHHUSA: AJIKOI0JIsl, HHIKOTHHA, HADKOTHYECKUX BelleCTB, 3arpsA3HeHus!
cpelbl Ha Pa3BUTHE YeJ10BeKa», B HCCIEJ0BATEILCKOM IPOEKTE cOOpaTh MaTepuan 00 HCTOpUU
NOSIBJIEHUSL AJIKOTOJI, €r0 IPOM3BOACTBE, CBOMCTBAX M 3HAYEHUHM B HAPOJHOM XO3SHCTBE.
[Tokazare mnaryOHOe BO3JCICTBHE CIUPTOB, KypeHHUs, HAPKOTHMKOB HA MHMBBIE OPIaHU3MBIL.
ITpoBecTu nccneoBaHMsI U 10KA3aTh HETATUBHOE BIIMSHUE HA KU3HU B O0ILIECTBE STUX BELLECTB.
JlaHHbIE CBeIeHUs IOMOJIHAT MaTepuallbl ypOKOB XUMHUH U OMOJIOTHH 10 JaHHOH TeMe.

2. «Cmemiannble 0Opaku. MccienoBanus y4eHbIX».

[IpeameroM wuccienoBaHUsS SBISIOTCA CTPYKTYpa M IPOLIECCHl PA3BUTUS  HAIMOHAJIBHO-
CMEIIaHHBIX CEMEH, MeKITHHUECKHUE OTHOIIICHHUS B CCMCHHO- OpadHoii cdepe, ux GopMupoBaHue
B COBPEMEHHOM O0I1I€CTBE.

3. «Bupycsl - Hek/1eTOUHbIe (POPMBI KU3HHU. Bupychl - 6exa 21 Beka».

[To3HakOMHUTB 00YYaIOIIUXCS ¢ HEKJIETOYHBIMU (POPMAMU KU3HU -BUPYCAMHU, TIOMOYb OAPOCTKAM
ocoszHatp, yto CIIMJ[ — uyma XXI Beka, y3HaTb O Hay4YHBIX HCCJICIOBAaHUSIX B 00IacTh
BUPYCOJIOTHH.

TeMBbI IPOEKTOB

Bopwba co crapenuem B 21 Beke.

M3ydyeHnne nOManIHEro panuoHa IMUTAHUS CTApPIICKIACCHUKOB C IEJNbI0 BBIABICHUS B HEM
TeHETUYECKH MOAN(HUINPOBAHHBIX HHTPEANEHTOB.

HckyccTBeHHbBIE OpPTaHbl - IpodiiemMa U MePCHeKTUBBIL.

Hay4nble 1 3THYeCcKe TPOOIeMbl KIOHUPOBAHHUSL.

Paceb1, pacoBezieHue u pacusm



