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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN IMPOTPAMMBI YYEBHOM
JANCHUITIMHBI «BUOJIOT USI»

1.1. MecTo IMCHUNIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl

Vuebnas mucnumimaa O]l 13 «BUOJIOT'US» sBnsieTcs 00s3aTEIbHOM  YacThIO
obmeoodpazoparenbHoro nukiaa OIOII-IT B coorBercTBUU ¢ ®PT'OC COO 110 criennaibHOCTAM
34.02.01 Cectpunckoe aemno; 31.02.02 Axymepckoe neno; 31.02.01 JleweOnoe aemo, 31.02.03
JlaboparopHass AmarHocTHKa W 00s3aTeabHON 4YacThio oOmieoOpazoBarensHoro nukia OIIOIT B
cootBercTBUU ¢ PI'OC COO no cnenuansHoctu 33.02.01 dapmanus.

Ocoboe 3HavyeHHEe AUCIUIUIMHA UMeeT npu ¢GopmupoBanun u pazsutun OK 01, OK 02,

OK 04, OK 07, OK 09.
1.2. esanb 1 ni1aHUpyeMble pe3yJbTaThl 0CBOCHUS 1M CHUIIINHBI
B pamkax mporpammbl y4eOHOW JUCHUIUIMHBI OOYYArOUIMMHUCA OCBAMBAIOTCS yMEHUS

Y 3HAHUS
Kon
YMmenust 3nanus
IIK, OK
OK01.,0K02., |- MIPOBOJIUTH yueOHo- | 3HaTh poJib OMOJIOTHYECKHUX
OK 04., OKO05., | pccnenoBaTenbckyto JIesATENBHOCTh IO | OTKPBITHI u COBPEMEHHBIX
OK 07, 0K 09. | gyomormm: UCCJICIOBAaHUH B

BBIIBUT'aThb THUITOTE3HI, IIaHUPOBATH | Pa3BUTUM HAYKH U B HpaKTHqGCKOﬁ
paboty, oTOMpaTh U TPeoOPa30BLIBATh | IEATEIBHOCTH JIOJCH;

HEOOXOIUMYIO uHpopMaluio, | XapakTepus3oBaTh CBSI3b
MIPOBOAUTH AKCIIEPUMEHTHI, | OCHOBOIIOJIATAIONINX OHOIOTHUYECKUX
HUHTEPIPETHPOBATH NOHATUN (KJIETKA, OpPTraHu3M, BHJI,
pe3ynbTaThl, €JaTh BbIBOABI HA OCHOBE | SKOCHCTEMA, 6uocdepa) C
MOJIYYSHHBIX PE3YJIbTATOB; OCHOBOIOJIararouMu

— BBISIBIIATH u 00OCHOBBIBaTh | MOHATUAMU JIPYTMX €CTECTBEHHBIX
CYILIECTBEHHbIE OCOOEHHOCTH pAa3HbIX | HayK;

YPOBHEW OpraHM3alliy XKU3HH; [lonnmare cucremMy B3IVISIIOB Ha
— YCTaHaBIIMBAaTh CBs3b CTPOCHMS U | )KUBYIO IIPUPOAY U MECTO B HEH
(YHKLUH OCHOBHBIX OMOJIOTHYECKUX YeJI0BeKa, MPUMEHS OMOJIOTHYECKHe
MaKpOMOJIEKYJI, UX pOJIb B IPOLECCaxX | TEOPHH, YUEHHH, 3aKOHBI,
KJIETOYHOT0 MeTa00Iu3Ma; 3aKOHOMEPHOCTH,

— pemaTh 3agauyd  Ha omnpeneneHue | 3HaTh ¢a3bl AEICHUS KIETKH; pelaTh

MOCIIE0BATEIbHOCTH HYKJIEOTH/IOB | 33/1a4¥l HA ONpeEiesIeHNe U CpaBHEHUE
JHK u KOJINYECTBA TEHETHYECKOTO
uPHK (MPHK), antukogmonoB TPHK, | marepuana (xpomocom u JIHK) B
MOCIIE0BATEIbHOCTH aMHUHOKHCIIOT B KJIETKax

MoJieKyJe Oelika, MPUMEHss 3HAaHUS O | MHOTOKJIETOYHBIX  OpraHu3MOB B
peaxkuusax MaTPUYHOTO CHHTE3a, | pa3HbIX (a3ax KJIETOUHOrO LUKJIA,;
TEHETUYECKOM - CYILIECTBEHHBIE IPU3HAKU CTPOEHUS

KO/JI€, IPUHIIMIE KOMIUIEMEHTAPHOCTH; | KJIETOK OPraHM3MOB Pa3HbIX LIAPCTB
— JenaTh BBIBOJABI 00 W3MEHEHMsIX, | )KUBOM TPHPOJBI, YCTAaHABIMBATH
KOTOpBIE MTPOU3OMIYT B IpoIeccax B3aMMOCBSI3b CTPOEHUS U (PyHKUUN
yacTel U OPraHoOU0B KIIETKU;




MaTpUu4IHOI O CHHTC3a B ciry4dac

U3MEHEHUs IIOCJIEZI0BATEIbHOCTH
HykieoruoB J1HK;

- pacKpbIBaTh IIPUYUHBI
HACJICCTBEHHBIX 3a00JeBaHuH,
apryMeHTHpOBAaTh

HEOOXOUMOCTh MEp MpPEayNpexKICHUS
TaKHUX 3a00JICBaHUIl;

— BBISIBJIATh IPUYUHBI U CYIIIECTBEHHBIC
NPU3HAKH MOJTU(PUKAITIOHHON H
MYTaIllHOHHOU WU3MEHYHBOCTH;
00OCHOBBIBAaTh POJIb M3MEHUHUBOCTH B
€CTECTBEHHOM U

HCKYCCTBEHHOM OTOOpE;

— OOOCHOBBIBaTh 3HAUYEHHE PA3HBIX
METOJIOB CEJIEKIIUU B CO3JaHUH COPTOB
pacTeHUi, MOPOJI KUBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB;

— COCTaBJISATH CXEMBI TIEPEHOCA BEIIECTB
Y DHEPIUU B SKOCUCTEME (CETH
UTaHUA), IIPOTHO3MPOBATH ux
U3MEHEHUS B  3aBHCHUMOCTH  OT
U3MEHEeHUs (PaKTOpOB

Cpeapl;

— OLICHUBATh IPAKTUYECKOE U ITHUECKOE
3HaYeHNE COBPEMEHHBIX NCCIICIOBAHMMA
B OWOIIOTHHM, MEIWIUHE, DSKOJOTHH,
OHMOTEXHOJIOTHH, 000CHOBBIBATh
COOCTBEHHYIO

OLIEHKY;

OTpesieNIATh KOJIMYECTBO XPOMOCOM B
KJIETKaX pacTeHUH OCHOBHBIX OT/AEJIOB
Ha pa3HbIX dTanax >KU3HEHHOT'O IUKJIA;
— pemiaTh TEHETHYEeCKHE 3aJadd Ha
TUTUOPHUTHOE CKpelIBaHuE,
CLETUIEHHOE (B

TOM YHCJI€ CIEIUIEHHOE C TI0JIOM)
HacJie/I0BaHue, aHaJM3UpYIoILee
CKpeLIMBaHuUE,

NPUMEHSS 3aKOHBI HACJIEJCTBEHHOCTH U
3aKOHOMEPHOCTH CLETJIEHHOTO
HacJeI0BaHMs,

— B3aUMOCBS3b IUIACTUYECKOIO U
9HEPreTUYECKOr0 OOMEHOB;
CPaBHUBATH IIPOLIECCHI
IJJACTUYECKOTO M HHEPreTUYECKOro
O0OMEHOB, IPOUCXOIAIINX B KIETKaX
JKUBBIX OPraHU3MOB;

— XapaKTEpUCTUKY MOMYJSALUNA Kak
€MHUILY DBOJIIOLMH, BUJ KaK
CUCTEMAaTUYECKYI0 KaTErOpUI0 U Kak
pe3yJIbTaT 3BOJIOLNN;

—CBSI3b  CTPYKTYpbl U CBOWCTB
3KOCHUCTEMBI;

- pasHble CHOCOOBbl Pa3MHOXKEHUS
OpPraHHU3MOB;

- OCHOBHBIE JTallbl OHTOIEHE3a
OpPraHU3MOB.




2.CTPYKTYPA U COJEPKAHUE YUYEFHOU IUCIIUTIINHBI

2.1. O0BbeM yueOHO# AMCUUIIMHBI U BUABI Y4e0HOI padoThI

Buna yueOHoii padoThl O0bem yacon

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CHHMIIJIMHBI 144
B T.4. B opMe NPaAKTHYECKOH MOJATOTOBKH 26
B TOM YHUCIJIE:

TEOPETUIECKOE O0yueHUE 90
[IPaKTUYECKHUE 3aHATHS 46
B TOM YHCIIE:

[TpodeccnonanbHO — OpUEHTUPOBAHHOE COJICPIKAHUE 14
[IpodeccnonabHO OPHEHTUPOBAHHOE COCPKAHKE. TPOCKT 20
Koncynomayuu 2
IIpome:xyToyHasi arrecTanus (IK3aMeH) 6




2.2. TemaTn4yecKMii IJIAH U COAepKaHMe YUeOHO TUCUMIIJIMHBI

Koasl
KOMIIETEHIH,
HaumeHoBaHue Conep:xkanue yueOHOro marepuasa u ¢GopmMbl OpraHu3anumn (hopruposartit
O0bem B yacax 0 KOTOPBIX
pa3/iesioB U TeM NAesITeIbHOCTH 00YYa0LIUXCs
crocoocTByeT
3J1eMeHT
NPOrpamMMmbl
1 2 3 4
Pa3nes 1. Buosnorusi — Hayka o )KM3HH. 2/-
Tema 1.1. Beenenue B Copnepixanue y4eOHOro MaTepuasa 2 OK 01., 0K 02.,
Guosoruo, 3Ha4YCHNE [Tpenmer, uenu u 3aa4u OUOJIOTHH KaK HAYKU. OK 04., OKO05.,
Ourostoruu Juist Knaccudukanus pa3nenoB OMOJIOTHH. OK 07., OK 09.
MenuiuHbl. CBOHCTBA Hcropust usydeHus: GHOJIOTUH.
JKUBBIX CUCTCM, YPOBHHU | 3gaueHHEe OMOJIOTHH JUIsl MEJUIIMHBI U (hapMallku.
OpraHU3alUK KUBOK OnpejieneHne KU3HH.
MaTCpHH. CBolicTBa U XapaKTEPUCTUKU KUBBIX CUCTEM.
YpoBHU OpraHM3alny )KUBOM MaTepHUH.
Paznen 2. IlutoJiorus — Hayka o KjIeTKe. 32/8
Tema 2.1 Copnepxanue yueOHOro MmaTrepuasa 2 OK 01.,0K 02.,
®opMsI CymiecTBOBaHUS | BUpychl — HekieTouHas (popMma KU3HHU. OK 04., OKO05.,
OK 07., OK 09.

’)KUBOI MaTepHH.
Hexierounsle n
KJIETOYHBIE (hOPMBI
xu3HU. Knerounas
TEeopHUsl.

Crpoenue u pa3sMHOKEHHE BUPYCOB.
bakrepuodar.

IIpokapHOTHI U 3YKAPUOTHI.
Hcropus n3ydeHus KIETKU.
MeTto1b1 H3y4EeHMSI KIETOK.

OcHoBHble nonoxeHus kierounoit reopun M. Illnelinena u T.11IBanHa.

COBpeMeHHaﬂ KJICTOYHAsA TCOPUA




B ToM 4nc/ie IpaKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

IIpakTnyeckoe 3ansaTue Nel.
Bupycsl — Heks1eTouHbIe (POPMBI )KU3HH.

Tema 2.2 Copaepxxanue yueOHOIro MaTepuasa OK 01., 0K 02.,
Crpoenue CrtpyKTypa KJIETOK 3YKapuoT. OK 04., OKO05.,
9YKapHOTHUYECKOM CrpoeHue KIeTOYHOM MeMOpaHbI. OK 07., OK 09.
kj1eTku. [IoBepXHOCTHEIM | TpaHCIIOPT BEHIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy.
annapar KJIeTKH. OHJOLUTO3 U 3K30LIUTO3.
Knerounoe siapo. SAnpo — KOMIIOHEHT 3YKapUOTUYECKOM KIIETH.

Snepnas 000104Ka, cTpoeHUe U PyHKIMH. S AepHBII COK KapHoIia3Ma.

Anpeiku, ux poas B oopaszosanuu PHK. Xpomatun u xpomacocs!.
Tema 2.3 Copaepxxanue yueOHOIro MaTepuasa OK 01.,0K 02.,
[uTorna3zma. CrpykTypa nuroriasmsl. ['nanonnasma. OK 04., OKO05.,

OK 07., OK 09.

I'manora3zma u
OpraHeIUIbl KJIETKU

OxHOMEMOpaHHBIC OpTaHEeIUIbI KJICTKH.
JIBymeMOpaHHbIE OpTaHeIUIbl KIETKH.
HememOpaHHbIe OpraHenbl KIETKH.
KireTounble BKITIOUSHUS.

B TOoM 4nciIe NPaKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

IIpakTnueckoe 3ansitne Ne 2. CpaBHEHHE KIETOK JYKapuoT M
npokapuor. CpaBHEHHE CTPOEHHUs KIETOK pAacCTEHHMM, MXUBOTHBIX,
rpu0oOB 1 OaKTepHil.

Tema 2.4

Conep:xxanue yueOHOro MaTepuaJia




XUMHUYECKHUH COCTaB Knaccudukanus u coaepxaHue XUMUIECKUX BEIIECTB B KJIETKE. OK 01., OK 02.,
kieTok. Heopranmueckue | XuMUYECKHE ~ 3JEMEHTBI:  MAaKpPO3JIEMEHTHI,  MUKPOAJIEMEHTHI, OK 04., OKO05.,
BELIECTBA KJIETKH. YIBTPAaMUKPOIJIEMEHTHI. OK 07., OK 09.
Oprannyeckue BemectBa | Boga —cTpoenue, cBoiicTBa M OMOJIOTHYECKAs POJIb.
KJIETKH. YTJIEBOMBI. MuHepanbHbIe BEILIECTBA.

Crpoenue u kiaccuukanus yriieBoloB. BaxHeliue npeacraBuTenu

MOHOCAxapua0B, JUCAXapuAOB M THojucaxapunoB. DyHKUUU U

Ouosornyeckas posb yrieBoa0B.
Tema 2.5 Copepxanue yuyeOHOIro MaTepuasa OK 01.,0K 02.,
Opranuueckue BelecTBa | AMHUHOKHCIIOTHBIH cOCTaB 0e/koB. I[IpoCThIe U CI0XKHBIE, ITIOJTHOIICHHBIC OK 04., OKO05.,
kieTku. benku. Jlunuael. | u HemonHoueHnHsle Oenku. CTpykTypa OeIKoBBIX Mojekyn. CBoiicTBa OK 07., OK 09.

0enKoB: AeHaTypauus W peHarypauus. OyHKIUM U OHOJIOTMYECcKas

poib GenkoB. CtpoeHue u kiaccupukauus aunuaoB. OyHkuuu u

Ouosiornyeckas poJib JUINI0B
Tema 2.6 Copaepxxanue yuyeOHOIro MaTepuasa OK 01.,0K 02.,
HyxennoBble KUCHAOTEL. | Buapl  HykinewmHOBBIX KucioT. MHcrtopus oTkpbitua.  CrpoeHme OK 04., OKO05.,
ATO nykieoruna u mosiekyinel JIHK. Jlokanuzamus [JHK B knerke. CoiicTBa OK 07., OK 09.

JHK: pennmukanus u penapanus. @ynknnu JJHK. PHK ctpoenune, Buasl

U QyHKIMU. AZIeHO3UHTpUOochOpHas KMCI0Ta — CTPOCHUE U (PYHKIUH.
Tema 2.7 Copepxanue yueOHOro Mmarepuasa OK 01.,0K 02.,
OOMeH BelecTB U [Tonsatue 06 oOMeHe BewecTB. ACCUMMISALUSA M JAUCCUMMIISALMSL. 85 847‘, 850055;’

sHepruu. [lnmactnueckuii

o0Omen. buocunres Oenka.

l'emeTnueckmii KOO M €ro CBOWMCTBA. Orambl CHUHTE3a OenKa:
TPAHCKPUIILYA, IPOLIECCUHT, TPAHCIIALIUA.

B TOoM uMciie NpakTHYeCKUX 3aHATUHI M J1A00PAaTOPHBIX PadoT

IIpakTyeckoe 3ansaTue Ne 3
Pemenue 3a1a4 o MosIeKyasipHOI OHOJIOTHH.




Tema 2.8 Copaepxxanue yueOHOIro MaTepuasa OK 01., 0K 02.,
ABToTpOoHas [Tonsstue 00 aBTOTpOPHON W TreTepoTPOdHON  ACCUMIIIAIIUH. OK 04., OKO05.,
ACCUMWJIALIUSL. @®ortocunte3. CmeroBas ¢aza. TemuoBas ¢aza. VYpaBHenue OK 07., OK 09.
@®OoTOCHHTES. ¢dorocunTe3a. 3HaueHue GOTOCUHTE3A B IPUPOJIE. XEMOCUHTE3.
XeMOCHHTE3.
Tema 2.9 Coaep:xanue yueOHOIro MaTepHaJia OK 01., 0K 02.,
DHepreTuyeckuii 0OMeH. | buosiornueckoe OKMCIIEHHE. OK 04., OKO05.,
OTanbl KJIETOYHOTO JIbIXaHUS. OK 07., OK 09.
Bpoxenune, BUIbI OposKeHUSI.
Tema 2.10 Copaepxxanue yuyeOHOIro MaTepuasa OK 01.,0K 02.,
OOmeH BelIeCTB B O6men GenkoB. O6Men nunuaoB. O6MeH yriieBo0B. BoaHo-comeBoii OK 04., OKO05.,
OpraHusme, pojib oOMeH. BogopacTBopuMblE UM KHUPOPACTBOPUMBIE  BUTAMHUHBI. OK 07., OK 09.
BUTAMHHOB B HEM. buonoruueckas poiab BATAMUHOB.
Tema 2.11 Copepxxanue yueOHOIro MaTepuasa OK 01.,0K 02.,
Knerounsii LUK | CoCOOB! IeTeH s KIETOK. OK 04., OKO05.,
MutoTndecknit  LHKIL | [IonsTHE O KJIETOYHOM IIHKIIE. OK 07., OK 09.
AMHUTO3. MuToTHduecKnit IUKJII, TOATOTOBKA KIIETKH K JSJICHHIO:
IIPECUHTETUYECKNN, CHHTETUYECKUNA U TIOCTCUHTETUYECKUI TEPUOIBI.
Tema 2.12 Copnepxanue yueOHOro MmaTrepuasa OK 01.,0K 02.,
Muto3. Metio3 Muro3-HenpsMoe AEJICHUE KIETKU. OK 04., OKO05.,
OK 07., OK 09.

da3sl MuTO3a: podasa, metadaza, anadaza, Tenodasa.
buonorunueckoe 3HaueHNE MUTO3A.

Melio3 —pe1yKLIMOHHOE JCIIEHUE KIIETKU.

Meiios 1, meiio3 2. Konbrorauust 1 KpOCCUHTOBED.
buonoruueckoe 3HaueHnE MeHo03a.

Otnanune MuTO3a OT MEHO03a.

B TOoM uMciie NpakTHYeCKUX 3aHATHI M JIa0OPAaTOPHBIX padoT




IIpakTHyeckoe 3ansaTue Ne 4
Habmonenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MuKpornpenaparax. CpaBHeHHE MUTO3a U MeH03a.

Pa3znen 3. Pa3amHOKeHHe OPraHU3MOB.

712

Tema3.1 Bunasl
0ecroJioro
Pa3MHOXKEHUS.
[TonoBoe pazmMHOKEHUE
opranu3mMoB. CTpoeHue
MIOJIOBBIX KJICTOK.

Conep:kanue y4eOHOT0 MaTepuaJia

Pa3zmHoOkeHME — OTHO U3 OCHOBHBIX CBOMCTB )KMBOM MaTEpHH.
Knaccudukanus BU0B pa3MHOKEHUS.

Bunsr 6ecrionioro pa3MHOKeHUs: OMHApHOE JIEICHNE; ITU30TOHMS;
MOYKOBaHUe; (hparMeHTaIMs; CIOPOOOpa3OBaHUE; BET€TaATUBHOE
pa3MHOKEHUE.

[IpeumytiecTBa 6€COIOTO Pa3MHOKEHHUS.

[TonsiTve 1 BU/BI IOJIOBOT'O PA3MHOKEHUS.

[TosoBOE pa3MHOKEHUE Y OJTHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB.

Pa3mHOMXkeHue ¢ 0m10A0TBOPEHNEM U 0€3 OIIOA0TBOPEHUSI.
CrtpoeHue u pasHOBUIHOCTH SHLEKIIETOK.

CrpoeHue cnepMaro3onja.

OK 01.,0K 02.,
OK 04., OKO05.,
OK 07., OK 09.

B TOoM 4nciIe NPaKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

IIpakTHyeckoe 3ansaTHE N5
CTtpoeHue NOoJIOBbIX KIETOK YeloBeKa
CpaBHeHUe MOJIOBOro U 0ECoiI0ro pa3MHOKEHHS

OK 01.,0K 02.,
OK 04., OKO05.,
OK 07., OK 09.

Tema 3.2

Conep:xxanue yueOHOro MaTepuaJia

10



I'ameTtorenes. ["ameTorenes — o0pa3oBaHMUE MOJOBBIX KIETOK. OK 01., OK 02.,
OnI010TBOpPEHHE. Crniepmatoreses — IIpolecc 00pa3oBaHus CEPMATO30UI0B. OK 04., OKO05.,
JBoiitHOE OBoreHe3s — nporiecc 00pazoBaHus SUIEKICTOK. OK 07., OK 09.
OIJIOJJOTBOPEHHE y | CpaBHEHME cliepMaTOreHes3a U OBOIreHe3a.
pacTeHUH. Hapy»xHoe u BHyTpeHHEe OILUIOA0TBOPEHUE.

JIBOWiHOE OILJIOAOTBOPEHHUE Y IIBETKOBBIX PACTCHUH.

OnbuieHne, pa3HOBUAHOCTH MEXAHU3M.

[TonoBo# qumMopdu3Mm.
Tema 3.3 CeMunap. 1
NupuBuayaabHbIi 10
NPOeKT
Bcero 1 cemectp o1
2 cemecTp
Pa3nen 4. UnquBuayaibHOe pa3BUTHE OPraHU3MOB. 8/2
Tema 4.1 Omnrorenes. | Coaep:kaHue yuedOHOro MaTepuasa 2 OK 01.,0K 02.,
OMOpHOHATBHBIN [TonsiTue onTorene3a. THUnbl OHTOreHE3a. OK 04., OKOS,,
HEPHUOL. OMOpHOHaANIBbHBIN NIEPUOI, OTIPEAETICHUE U ITAIIbI. OK 07., OK 09.

HpoObnenue- o6pazoBaHue OJHOCIONHOTO 3apOIbIIIA.

[acTpynsius — 00pa3oBaHME 3apOBIIIEBIX JIUCTKOB.

I'ucro- u opraHoreses

B ToM 4nciie NpaKTHYECKUX 3aHATHI M J1a00paTOPHBIX padoT 2

IIpakTHyeckoe 3ansaTHE N26

BrIsiBIIeHE TPU3HAKOB CXO/CTBA 3apO/IBIIICH YeIOBeKa U APYTUX

MO3BOHOYHBIX JKUBOTHBIX.

Coaep:xanue yueOHOro MaTepuaJia 2

11



Tema 4.2 OwntoreHes. | TUNBI MOCTIMOPUOHAIEHOTO Pa3BUTHSL. OK 01., OK 02.,
OCTAMOPHOHAIBHBIH [IpsiMoe passutHe — 63 MeTamopdo3a. OK 04., OKO05.,
HEPUOS. Henpsimoe pazButue ¢ metamopdozom. OK 07., OK 09.
Pa3BuTHE € IOJIHBIM U HENOJHBIM [TPEBPALLIEHUEM.
Tema 4.3 Crpoenue | Coaep:kanue y4eOHOro MaTepuasia 2
OpraHusMa. OnHoxkneTouHble opranu3mMbl. KosoHHanbHbIE OpraHu3MBbl. OK 01., OK 02.,
MHOTOKJIETOUHBIE OPraHu3MbL. B3auMoCBs3b yacTei OK 04., OKO05.,
MHOT'OKJIETOYHOT'O Opranu3Ma. TKaHH, )KUBOTHBIE U PACTUTEIbHBIE. OK 07., OK 09.
Oprassl U cucteMbl oprasoB. ['omeocras opranusma ero
o/ JIepKaHue.
Pa3znen 5. I'enernka. 20/6
Tema 5.1 Bsenenue B | Coaep:kanue yueOHOro MaTepuasia 2 OK 01., 0K 02.,
FCHCTHKY. Wcrtopus passurus reseruku. Bxkinan I'. Menzens B pa3BuTre HayKu. OK 04., OKO05.,
I'yro ne ®pus, Tomac Mopran, @pencuc Kpuk u Jxeiimc YoTcoH u OK 07., OK 09.
UX pOJIb B Pa3BUTHH I€HETHKHU.
OCHOBHBIE IOHATHS T€HETUKU: (PEHOTHII, TeHOTHUII, TOMO3UT0Ta,
reTepo3UroTa.
I'eneTn4eckast CMMBOJIMKA. Y POBHU OpraHU3ALMK HACIEICTBEHHOIO
MaTepuaia.
Tema 5.2 Copepxanue yueOHOro Mmarepuasa 2
Mouorubpuanoe u Momnorubpuanoe ckpemubanue. [lepBroiii 3axkoH Menaens. OK 01., OK 02.,
JUrHOpHUIHOE Bropoii 3axon Menzens. HermonHoe JoMUHUPOBaHME. OK 04., OKO05.,
CKpCIIMBAHUC. AHanu3upymrouiee CKpeluuBaHue. OK 07., OK 09.
Jurubpuinoe cKpeuBaHue U TpeTuit 3aKkoH MeHens.
B ToM 4nciie NpaKTHYECKUX 3aHATHH M 1a00paTOpPHBIX padoT 4
IpakTuyeckoe 3ansaTue Ne/ 2

Pemenue 3amay Ha MOHOTHOPHUTHOE M TUTUOPHUIHOE CKPEIIMBAHNE.
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IIpakTHyeckoe 3ansaTHe Ne8

Pemrenne reHeTHUecKux 3a71a4 Ha HEIIOJIHOEC JOMHUHUPOBAHHUC.

Tema 5.3 Conep:kanue y4eOHOT0 MaTepuaJia
B3aumoeicTBre TEHOB. | B3auMmoieiicTBHE aJUTCIbHBIX M HEAUTCIbHBIX TCHOB. OK 01., OK 02.,
XpoMOcoMHast TeOpHst XPpOMOCOMHas TEOPHsl HACIEICTBEHHOCTH. OK 04., OKO05.,
HACJIEICTBEHHOCTH. Hacie10BaHue moa. OK 07., OK 09.
HacnenoBanue npu3HakoB, CIEIIJICHHBIX C TTOJIOM.
TemaS.4 U3smenuuBocts | Conep:kaHue yueOHOro MaTepuajia
¥ €€ (hOpMBL. DenoTunmnueckas U3MEHIUBOCTb. OK 01., 0K 02.,
['eHOTUIINYECKAs H3MEHYUBOCTh: KOMOMHATUBHAS M MYTAIlIHOHHAS. OK 04., OKO05.,
Knaccudukanus Mmyranui. OK 07., OK 09.
XpOMOCOMHBIE OOJIE3HH.
B Tom unciie npakTHYECKHUX 3aHATHIH U JJa00pPaTOPHBIX padoT
IpakTnyeckoe 3ansitue Ne9
[TocTpoeHre BapuallMOHHOTO Psiia U BApUALIMOHHON KPUBOM.
Tema 5.5Cenekius Conep:xanue yueOHOro MaTepuaJia
pacTeHNl, )KUBOTHBIX U Hcropust pa3BUTHS YUEHHS O CEIEKIIMH. OK 01.,0K 02.,
MHUKPOOPTaHU3MOB. LleHTpBI MPOUCXOKAECHUS KYIbTYPHBIX PACTEHUN. OK 04., OKO05.,
3aKOH TOMOJIOTHYECKUX PSJIOB HAaclaeACTBEHHOM n3MenunBoctu H. 1. OK 07., OK 09.
Bagpumoga.
Cenekuusi pacTeHM, )KUBOTHBIX U MUKPOOPTaHNU3MOB.
Tema 5.6 Conep:xanue yueOHOro MaTepuaJia
buorexuosorusi B buorexHonorus kak Hayka U MpoOU3BOACTBO. OK 01., OK 02.,
JKM3HM KaXKa0ro. OcCHOBHBIE HAIIPABJICHUSI COBPEMEHHOW OMOTEXHOIOTHU. OOBEKTHI OK 04., OKO05.,
OK 07., OK 09.

OMOTEXHOJIOTHH.
OTHKa OMOTEXHOJOTHYCCKUX U TeHETHYCCKUX YKCIIEPHUMEHTOR.
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Tema 5.7

Conep:xanue yueOHOro MaTepuaJia

BuorexHosorus B Pa3zBuTHe OMOTEXHOIOTHI B 001aCTH MEAUIIMHEI B (papMaIun OK 01., OK 02.,
MeauUMHe U papMalMu. | IpUMeHEHHE UX B KU3HH YeIOBEKa. OK 04., OKO05.,
OK 07., OK 09.

Pa3nen 6. IBoonus OpraHu4ecKoro Mupa. 22/4 OK 01, OK 02.,
Tema 6.1 Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 04., OKO05.,
[TponcxoxaeHue Xu3Hu OCHOBHBIE TUIIOTE3bI MPOUCXOXKICHUS KU3HU Ha 3eMIIe. OK 07., OK 09.
Ha 3emie. Kpeaunonusm, abuorenes, CTalMOHAPHOE COCTOSIHUE, THUIOTE3a

[aHCIIEPMUHU.

Teopus 6uonos3za.

[TpoucxoxaeHne MHOTOKJIETOYHBIX OPTaHU3MOB.

B TOoM uMciie NpaKkTHYeCKUX 3aHATHI U JJA00PATOPHBIX padoT 2

IIpakTnyeckoe 3ansaTue Nel0

AHaH3 ¥ OLIEHKA Pa3IMYHBIX TUIIOTE3 MPOUCXO0XKICHUS KU3HHU.
Tema 6.2. Ucropus Copepxanue ydyeOHOro Mmarepmuasa. 2 OK 01.,0K 02.,
pa3BUTHUA ITousTHE OGMOIIOTUYECKON DBOJIIOLUH. OK 04., OKO05.,
OBOJIFOIIMOHHOTrO y4yeHus. | /loka3aTenbcTBa 3BOJIIOLMH. OK 07., OK 09.

Pa3BuTHE 2BONMIOIIMOHHBIX IIpecTaBieHuil B 16-18 Bekax

Tpyner Kapia JIunnes n XXana barucra Jlamapka.
Tema 6.3 Conep:xaHue yuedOHOro MaTepuasa 2 OK 01., OK 02.,
Teopusa osomonuu Y. | [Ipeamockuiku BOSHUKHOBEHHS BOMIONMOHHOM Teopun Y. JlapBuHa. OK 04., OKO05.,
HapBuHa. buorpadus Y. lapsuna. OK 07., OK 09.

OcHOBHBIE TIOJI0KEHUS IBOIOLMOHHOrO yueHus Y. /lapsuna.

VYyenne [lapBuHa 00 HCKYCCTBEHHOM O0TOOpE.
Tema 6.4 Copaepxxanue y4yeOHOro MaTepuasa 2 OK 01.,0K 02.,
CoBpeMeHHOE cocTosiHue | CHHTETHYeCKas TEOPHUs IBOIIOIHHL. OK 04., OKO05.,

OK 07., OK 09.

9BOJIIOLIMOHHOI'O YUCHUA.

Bun. Kpurepun Buna.
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[ToHsiTHE M CBOMCTBA MOMYJISIUH.
@akTopbl A3BOJIOLMUU: MYTALMOHHBIM MPOLIECC, HW30JSALMH, BOJHBI

YHUCICHHOCTH.
Tema 6.5 Coaep:xxanue yueOHOIro MaTepHaJia OK 01., 0K 02.,
MukposBoronus u Muxkpossomtonus. Kinaccudukanus Bunoo6pa3oBaTeabHbIX IPOLIECCOB. OK 04., OKO05.,
MaKpO3BOIFOLIHSL. Makposononus. OK 07., OK 09.

HanpasreHus 3BOIOLIMOHHOTO MpoLecca.

OBOJIIOLUS U OHTOIEHES.
Tema 6.6 Copepxxanue yuyeOHOro MaTepuasa OK 01.,0K 02.,
['eonornueckue 3psl 1 ["eomoruveckre 3pbl U pa3BUTHE KU3HU HA 3eMIIe. OK 04., OKO05.,
pa3BUTHE )KU3HU Ha KaiiHo30lickasi, Me3030licKasi, Najleo30HCKas, MPOTEPO30HCKas H OK 07., OK 09.
3emite. apxeiickas d3pbl pa3BUTHS JKU3HU; XapaKTEpUCTHKA IEPUOJOB,

PACTUTENLHOTO U )KUBOTHOT'O MUPA.

Knaccugukarus opraHu3mMoB, HACEISIIOIUX 3eMITIO.
Tema 6.7 Copaepxxanue yuyeOHOro MaTepuasa OK 01.,0K 02.,
[IpoKcXoXkIeHHE JloKa3aTebCTBa NPOUCXOKICHHUS YEIOBEKA OT JKMBOTHBIX. OK 04., OKO05.,
YeNoBeKa. PynumeHTHI 1 aTaBU3MBI. OK 07., OK 09.

CxoJacTBa B pa3BUTUH 3apO/IbIIIEH YenoBeKa U )KUBOTHBIX.

CXoJcTBa M OTIIMYMSL YEJIOBEKA U YeIOBEKOOOPa3HBIX 00€3bsH

B TOoM 4nciIe IpaKTHYECKUX 3aHATHI H J1a00paTOPHBIX padoT

IIpakTuyeckoe 3ansitue Ne 11

BeisiBieHHe MpPHU3HAKOB CXOJACTBA 3apojbllIeii yeloBeka U APYrHX

MIO3BOHOYHBIX KaK JIOKAa3aTeIhCTBO MX IBOJIOIIMOHHOTO POJICTBA.
Tema 6.8 Conep:xaHue yuedOHOro MaTepuaja
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DBOJIIOLMS MPEJIKOB JBwxymue cuiabl aHTporioreHe3a. ColuanbHble M OHOJIOTHYECKUE OK 01., 0K 02.,
yesIoBeKa. daxrops! anTponorenesa. CHCTEMATHUECKOE MOJI0KEHHE YeTOBEKA. OK 04., OKO05.,
Cxema po/I0CIOBHOM Y€IOBEKAa U YEJIOBEKOOOPA3HBIX 00E3bsIH. OK 07., OK 09.
UepTel OMOJIOTrMYECKOH M COLMAIBHOM OpraHU3aluu JIpEeBHEUINX
monen. YepThl OMOJOTUYECKONW U COLMATILHON OpraHU3alMK JAPEBHHUX
mozeil. Mickonaemblie 1101 COBPEMEHHOT'O THIIA.
Tema 6.9 Copaepxxanue yueOHOIro MaTepuasa 2 OK 01.,0K 02.,
Yenoseueckue pacsl, ux | [loHsiTHE «demoBedecKas paca OK 04., OKO05.,
IIPOUCXOXKICHUE U XapakTepucTUKa pac 4eJIoBeKa, (PU3NYECKUE OCOOEHHOCTH MX OK 07., OK 09.
€MHCTBO. . MpeJICTaBUTENeH, IPUYUHBI BOSHUKHOBEHHUS.
Paznea 7. DxoJjiorus. 25/4
Tema 7.1 IIpenmer, Copaepxxanue yuyeOHOro MaTepuasa 2 OK 01.,0K 02.,
3a/1a4d U TIPOOJIEMBI - OK 04., OKO05.,
Omnpenenenue MOHATHS SKOJIOTHS. 3a1a4u COBPEMEHHON IKOJIOTHH. OK 07.. OK 09.
9KOJIOTHH KaK HAyKH. . :
MeTo/1pI SKOIOTMYECKUX UCCIIeI0BAaHUM.
Paznensl 5K00TUH, TPEIMET UX U3YyUCHHUS.
['mob6anibHBIE TPOOTIEMBI SKOJIOTHUH.
Tema 7.2. Copaepxxanue ydyeOHOro MmarepuaJia. 2 OK 01., 0K 02.,
Oxonoruyeckne [TonsiTHE 5KONOTHYECKUX (PAKTOPOB. 8§ 8‘7" 8?0059"
daxTopsL. Knaccugukaims 5K0JI0rnueckux GakTopos. ’ '
DaKkTOpbI HEXHUBON MPUPOJIbI, AONOTHYECKHE (DAKTOPHI.
@DakTOpPbI JKUBOU MPUPO/IBI, OHOTHYECKHE (HAKTOPHI.
@DaKTOpkI, CBS3aHHBIC C IEATEIFHOCTHIO YEIOBEKa, aHTPOIIOTECHHBIE
(bakTopsbI.
B TOoM unciie NpakTHYeCKUX 3aHATUHI M J1A00PAaTOPHBIX PadoT 2
IIpakTnyeckoe 3ansitue Nel2
[IpucnocoOneHre opraHu3MoB K pa3IMYHBIM cpeiaM OOUTaHus
Tema 7.3 Conep:xxanue yueOHOro MaTepuaJia 2
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buonenos u OmnpeneneHne MOHITHS OUOIICHO3. OK 01., OK 02.,
OuoreoneHos, crpykrypa | IIuineBble CBA3U B GHOLIEHO3E. OK 04., OKO05.,
U QYHKIUH. KoMmmoHeHTbl OHOIeHO03a: MPOIYLEHTHl, KOHCYMEHTHI, PEIYLECHTHI. OK 07., OK 09.
B3anMocCBsI3b MEXKy HUMHU.
OcHoBHbIE MTOKa3aTeNId OMOLIEH03a. DKOJIOTUYECKask MTUPaMUIA.
Tema 7.4 Coaep:xanue yueOHOro MaTepHaJia OK 01., 0K 02.,
IIapaswTisM KaK [puponHo-o4arossie Oosie3HH. KOMIOHEHTBI IPUPOTHOTO Ovara. 8112 847" 8&059.,
IKOIOTHHCCKOC ABICHIC. | ITyry ypprymsiimn Bo3GyauTeIeii B NPUPOXHBIX H CHHAHTPOITHBIX N '
ouarax 0oje3Hei.
[TpodunakTuka napasuTapHbIX OOJIE3HEN.
Tema 7.5 Copaepxxanue yuyeOHOIro MaTepuasa OK 01.,0K 02.,
Memmunckas Ompenenenue, Leib, 3a1a4i APA3UTOJIOTUH KaK HAYKH. 85 8‘;’ 8?0059”
1apasuTOJIOTHA. Pas el MeIUIIMHCKON MAapa3uTOIOTHH. N '
DopMBbI B3aMMOOTHOIIEHU MEXKYy OpraHU3MaMHu.
JKuzHeHHbIe IMKIIBI HAapa3UTOB.
Tema 7.6 Copepxanue yueOHOro MmaTepuasa OK 01.,0K 02.,
Arpouenos. IIpuponnsie | [Tonstue arporeno3a. CxocTBa arpoueHo3a 1 OHOIeHo3a. OK 04., OKO05.,
OMOIIEHO3bI: BOJIOEM, Paznuunst arporieHo3a 1 GHMoIeH03a. OK 07., OK 09.
nyOpasa. Pa3nooOpasue BUI0B )KUBOTHBIX, paCTCHU, TPHOOB U
MHUKPOOPTaHU3MOB B IIPECHOM BOJIOEME, JTyOpaBe.
Tema 7.7 Copaepxxanue y4eOHOro MaTepuasa OK 01.,0K 02.,
HN3menenus B [IpencraBnenuss 00 OTHOCUTENBHON CTAOMIBHOCTHA OHOTEOIIEHO03A. OK 04., OKO05.,
MPUPOTHBIX [TlpuMepbl HW3MEHEHUS YWCIEHHOCTH pACTCeHHH W JKUBOTHBIX B OK 07., OK 09.
6uoreoneno3ax. CmeHa OmoreoreHo3ax. 3aBHCUMOCTh YMCIIEHHOCTH JKHBOTHBIX OT Pa3BUTHSA
OMOreo1eHO30B. pacTuTenbHOCTH. [IpHUMHBI CMEHBI OMOTEOIEHO30B M KOHKPETHHIC

MMPUMCPEI 3TOT'O ABJICHUA.
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B ToM 4nc/ie IpaKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

IIpakTyeckoe 3ansaTue Nel3
Peenne 3K010rn4ecKux 3a1ad.

Tema 7.8 Coaep:xanue yueOHOIro MaTepHaJia 2 OK 01, OK 02.,
buocdepa u ee rpanunsl. | [Ipeacrasienue o 6uocdepe. I'panuiibl Guochepsl. OK 04., OKO05.,
Kpyrosopor Bemects B | )KuBoe BemiecTBO U OMomacca IjIaHeThl. OK 07., OK 09.
ouocdepe. OCHOBHBIE CBOMCTBA )KUBOTO BeIIeCTBAa OHOChHEpHI.

[TonsiTre 0 HOOChEpE.

Bbuoreoxnmuueckue QyHKIMN )KUBOTO BEIIECTBA.

B3auMocCBs3b MEXy PaCTCHUSIMH, )KUBOTHBIMH, OAKTEPHSIMU

rpudamu. KpyroBopor kucnopoaa, yriepoaa, a3ota, pocdopa.
Tema 7.9 Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 01.,0K 02.,
M CKyCCTBEHHBIE W cKycCcTBEHHBIE yPOOIKOCHCTEMBI —TOPOJIA. OK 04., OKO05.,
YPOOIKOCHCTEMBI — | IToHsaTHE ypOaHHU3AIHMSL. OK 07., OK 09.
ropona. DKOoJIOTHYECKHE TIPOOJIEMBI COBPEMEHHOTO TOPOo/Ia.

PexpearoHHbIC 30HBI M UX 3HAYEHHE /IS 30POBBS
Tema 7.10 Copaepxxanue ydyeOHOro MaTepuasa 2 OK 01.,0K 02.,
Metonpt Hayunbiit MeToa. MeTo b1 OHOIKOIOTHYECKUX UCCIIeIOBAHMIA: OK 04., OKO05.,
OM03KOTOrHHIECKHX TOJIeBbIE, TAOOPATOPHBIE, IKCIIEPUMEHTAITbHBIE. OK 07., OK 05.
HCCIIENIOBAHUH. MOHHUTOPHUHT OKPYKAIOIIEH Cpe/.

bHro3K0I0rNYECKHil SKCIEPUMEHT
Tema 7.11Cemunap Hrorosoe 3aHsTHE 1
NuauBuaya bHBIA NPOEKT 20
KouncyabTanus 2
IMpomexxyTounas arrecTamusi B popMe IK3aMeHa 6
HToro 144
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3. YCJIOBUSI PEAJIM3AIIANA YYEBHOM JUCITATIINHBI
3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecnedyeHHI0
Jns peanu3anyl IpOTrpaMMbl  y4eOHOW JUCHUIUIMHBI JOJDKHO OBITh HPEIYCMOTPEHO
CJIEIyIOIIEE CIEHAIbHOE IOMEIIECHHUE:
Kabuner «buonorus», ocHalEHHBIN 000py10BaHHEM:
-pyHKuMOHanbHas MeOenb A o0ecmeyeHHsl IOCaJO0YHBIX MECT M0 KOJINYECTBY
00ydJaromuxcs;
-(pyHKIMOHaNBbHAs MeOeIb 111 000pyA0BaHUs pabovero Mecra npernojaBaress;
TeXHUYECKMMH CPeICTBAMM 00y4YeHHUsI:
- MYJIbTUMEIUNHBIEC CPENICTBA O0yUYCHHS, KOMIIBIOTEpHBIE MTPE3CHTALNH, (PUIBMBI, 3aJaHUs
B TECTOBOH (pOpME U MOCOOHS Ha HIIEKTPOHHBIX HOCUTENSAX; MUKPOCKOIIBI.
MeToanyecKUMH MaTepUaIaMu:
- y4eOHO-METOJMYECKUN KOMILIEKC;
- KOHTPOJIUPYIOIKe U 00yJaromiye IporpaMMmsl;
- HarJIsiAHbIe TOCOOUs: MOJEIH, TaOIUIbI, IIJIAKAThI, CXEMBI;
- HabOPbI MUKPOIIPENapaToOB;
3.2. UndopmannonHoe odecneyeHne peaau3amu NporpamMmmbl
Jist peanu3anuu mporpaMMmbl  OMONMHMOTEYHBIH (GOHA 00pa30BaTENBHON OpraHU3aALUU
JIOJDKEH MMETh TeYaTHbIC W/UIIH 3JICKTPOHHbBIE 00pa3oBaTeIbHbIE M HHPOPMAIMOHHBIE PECYpPCHI,
JUTS KCTIOJIb30BaHuUs B 0Opa3oBarenbHoM npouecce. [Ipu ¢popmupoBannu 6ubimorednoro ¢ponga
o0pa3oBaTesbHOI OpraHu3alnuell BbIOMpPAETCs HE MEHEEe OJIHOTO U3JaHUS U3 MEepeuHCICHHBIX
HIDKE IeYaTHBIX M3JaHUM M (WJIM) JEKTPOHHBIX M3JaHUHA B KauecTBE OCHOBHOIO, IPH 3TOM
CIHCOK, MOXKET OBbITh JJOMOJHEH HOBBIMH U3/IaHUSIMH.
3.2.1. OcHOBHBIE MeYATHLIE N3aHHS
1. buonorus: y4eOHMK M CTYAEHTOB YUPESKICHUH CpeaHero MpodecCHOHaTIbHOTO
obpazoBanus/ (H.B. UeOsimes, I'.I'. I'punena, I'.C. I'y3ukoBa u ap.); moa pen.
akagemuka H.B. YeOpimeBa. — 11-e wusn., crep. M.: H3narenbckuil 1eHTp
«Axagemusy, 2022. — 448 c.
3.2.2. DJIeKTPOHHbBIE U3AaAHUS
1. buonorus. B 2-x yactsx (yrinyoneHHsiit yposens) boponun I1.M., Beiconkas JI.B.,
Heiviun M. u np. / Iox pen. lllymuoro B.K., Jsivimuna I'.M.
https://shop.lecta.ru/catalog/ventana-graf
2. buonorus: obmas ouonorus YriyoneHnuslid yposenb. 11 ki 3axapos, C.I'. MaMOHTOB,
H.U. Cuun. https://shop.lecta.ru/catalog/ventana-graf.
3.2.3. JlonoJiHUTEIbHbIE HCTOYHHKHU

3.2.3.1 JlonmonHuUTENBHAS IUTEpPATypa
1. Baysp D.C. Teopernueckas 6uonorus / 3.C. baysp; Coct. u mpum. FO.I1. 'onmuxora; Betym.
ct. M.O. Baysp. — CII6.: Pocrok, 2021. — 352 c.
2. benscosa H.A. buonorus: YueOnuk / H.A. bensicoBa. — MHn.: Bermmitmas mk., 2019. —

443 c.
3. bensacoa H.A. MukpoOuonorus: Yuebnuk / H.A. bensicoBa. — MH.: Beumiimas mix.,
2022. — 443 c.

4. BopobObeB A.A. OCHOBBI OMOJIOTMH, MUKPOOWOJOTMM W UMMYHOJIOTUM: YYEOHUK JUIst
CTYJIGHTOB cpeaHero mnpodeccuonansHoro odpaszosanus / B.B. 3BepeB, E.B. Bynanosa,
A.A. BopoObes; ITox pen. B.B. 3sepeB. — M.: UL Akanemus, 2021. — 288 c.
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5. T'opoxosa C.C. OcnoBsl 6nosioruu: YueoHoe nocooue / C.C. ['opoxosa, H.A. ITpokomnenko,
H.B. Koconanosa. — M.: 1| Akanemus, 2021. — 64 c.

6. TopuaxoB D.B. OcHOBBI OHOIOTHYECKOM XUMHUH. Y4eOHOE mocodue, 2-¢ u3j., crep. — M.:
Jlans, 2022. — 208 c.

7. Jenma-Cuonunikas M.A. OOmas wu caHWTapHass MUKPOOUOJIOTUS C TEXHUKOU
MHUKPOOHOJIOTHYECKUX HcclieoBaHuii: YueOHoe nmocooue / M.A. Jeima-Cruonunkas. —
CII0.: JIans, 2022. — 588 c.

8. JbxamOymaroB 3.M., Pamkabor O.P., Maromenoa VY.I'.-I'. ®miiocodckue mpoOiaemsbl
OMOJIOTHYECKUX M CEIbCKOXO035HCTBEHHBIX HayK Y4eOnuk. — M.: Kanon +, 2022. — 335
C.

3.2.3.2. HopMaTuBHBIE JOKYMEHTBI

1. IMacmopt HanmoHasbHOro mIpoekta "3apaBooxpaHeHue" (yTB. mpesuauymom CoBeTa INpuU
IIpesnnente PO 1o crparernyeckomMy pa3BUTHIO M HALMOHAIBHBIM IIPOEKTaM, IPOTOKOJ OT
24.12.2018 N 16) http://www.consultant.ru/law/hotdocs/57027.html/ © Koncynbrantlliroc,
1997-2019

2. Ctparerust pa3BuTHs 31paBooxpaHeHus: Poccuiickoii denepainy Ha JOITOCPOUYHBINA MEPHO]
2015 - 2030 rr.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM

TACHATITAHBI

Pesynomamut 06yuenus

Kpumepuu OUCHKU

Memoowl oyenku

3HaTh:

- 3HaTh POJb OMOJOTUYECKHUX
OTKPBITH H  COBPEMEHHBIX
HUCCJIEJOBAHUU B

pa3BUTUM  HAYKH H B
MPAKTUYECKOW JEATEITHbHOCTH
JTIOJICH;
XapakTepru3oBaTh
OCHOBOITOJIAralOIINUX
OMOJIOrHYECKUX
MOHATHIA (KJIETKAa, OpPTaHW3M,
BHJI, KOCUCTEMA, Ornocdepa) ¢
OCHOBOITOJIArarO UMK
MMOHSATUSIMH
€CTECTBCHHBIX HayK;
[Tonumars cucreMy B3IIISIO0B
Ha )KHUBYIO MIPUPOY U MECTO B

CBA3b

JApYyrux

Hell  4YeloBEKa, IMPUMEHSI
Ouosornyeckue TEOPHH,
y4eHus, 3aKOHBI,
3aKOHOMEPHOCTH,

3Hath (a3bl JeneHus KIEeTKHU;
pemarb 3a1a4n Ha
ONpENCIICHUE U CpaBHEHHE
KOJMYECTBA  TI'€HETUYECKOTO
Marepuaga  (XpoMOcCOM U
JTHK) B knerkax
MHOTOKJIETOYHBIX OpTraHU3MOB
B pa3HbIX (pazax KJIETOUHOTO
LIUKJIa;

- CYILIECTBEHHbIE IPU3HAKU
CTPOEHMSI KJIIETOK OPraHU3MOB

pa3HbIX LIapCTB KUBON
IIPUPO/BI, yCTaHaBIUBAaTh
B3alMOCBS3b  CTPOEHUS U
byHKIUH qyacTe u

OpraHonao0B KJICTKH,
— B3aMMOCBSI3b [TACTHYECKOTO
Y DHEPreTUYECKOTO OOMEHOB;

CpaBHHBATh TIPOIIECCHI
TJIACTUYECKOTO u
SHEPTeTUYECKOro  OOMEHOB,
MPOUCXOJSAMINX B  KIJIETKaX

KHUBBIX OPraHU3MOB;

JIeMOHCTPUPYIOT — pelIeHHE
3aJJaHU B TECTOBOM (popme.

JeMoHCTpUpYIOT 3HaHUE
TEPMUHOB.

3HaroT METOJIBI
MHUKPOCKOITUPOBAHUS.
YMET BBICTYNATh MEpeN
ayAUTOpHEN: TPE3CHTAlUs
00pa3oBaTeNbLHOTO
MPOAYKTA.

Jlornyno BBICTPAUBAIOT
ITOPUTM perieHus

MPAaKTUKOOPUEHTUPOBAHHBIX
3az1ay.

JleMOoHCTpUPYIOT
MPaKTUYECKUE HAaBBIKU TPHU
COCTAaBJICHUU  KU3HEHHBIX
LIMKJIOB [1apa3uTOB.
Pemaror 3a/1auu
MOJICKYJIIPHOM OHOJIOTUH
OpueHtupyrorcs B
(GOpMYTUPOBKE TEPMHUHOB.
CocTaBnsroT 1iaH 6ecepl U
ornpoca 1o Mepam
npopUIaKTUKU
napa3uTUIeCKuX OO0JIe3HEH.
Pemator 3a7a4u no
TEHETHKE.

BeicTynaror ¢ nokiagaMmu Ha
KOH(pEepeHIHSIX.
¥YcranaBauBaroT

10

CBA3b

byHKIIHIA
OCHOBHBIX OMOJIOTHYECKHUX

CTpOEHUSI U

MaKpOMOJIEKYJ, UX pOJb B
nporeccax KJIETOYHOTO

MeTaboIu3Ma;

YcrHbIil onpoc.
TectupoBanue.
TepMUHOTOTUYECKUI
JTUKTAHT.

[IpezenTtanus
00pa30BaTeNLHOTO MPOIYKTA.
OueHka aJiropuT™Ma penieHus
MPAKTUKOOPUEHTUPOBAHHBIX
3a/1a4.

CocrasiieHre TUTaHa OeceIbl.
AHKETUPOBaHUE U aHAJIU3
JTAHHBIX.

O1ieHKa MPaKTUYECKOM
paboTHI.

Brinonnenue 3aganuii B
Paboueit Terpamm.
HToroBelii KOHTPOJIb B (hopme
9K3aMEHa.
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— XapaKTEPUCTUKY MOMYJIALNAN
KaK €IMHUIly SBOJIIOLIMM, BUJ
KaK

CUCTEMATUYECKYIO KaTETOPHUIO
U KaK pe3yJIbTaT 3BOJIOLNN;
—CBSI3b CTPYKTYpPBI M CBOMCTB
9KOCUCTEMBI;

- pasHbIe CTII0COOBI
Pa3MHOKEHHsSI OPraHU3MOB;
- OCHOBHBIC JTallbl

OHTOT'€HE3a OPraHU3MOB;
YMers:

IPOBOJIUTH yueOHo-
HCCIIEI0BATEIBCKYIO
NEeSTEIbHOCTH TI0 OMOJIOTHH:
BBIJIBUTATh TUTIOTE3HI,
IJIAHUPOBATh pabory,
oTOMpaTh U MPeoOpa3OBLIBAThH
HeoOXoIuMYI0 HH(OPMAIIHIO,
MPOBOANTH  SKCIIEPUMEHTHI,
HUHTEPIPETUPOBATH
pE3yNIbTaThI, JENaTh BBIBOIBI
Ha  OCHOBE  TIOJNYyYCHHBIX
PE3yIIbTATOB;

— BBISBJISATH U OOOCHOBBIBATH
CYUIECTBEHHBIE OCOOEHHOCTH
pa3HbIX YPOBHEU
OpraHH3alliy KU3HU;

—  yCTaHaBIWBaTh  CBs3b
CTPOEHUS " byHKIMIA
OCHOBHBIX OMOJIOTHYECKUX
MakpOMOJICKYJ, UX pOJIb B

mporeccax KJIETOYHOTO
MeTab0In3Ma;

—  pemars  3aJa4yd  Ha
orpezeneHue
MOCJIE0BATEIEHOCTH

HykneotnoB JIHK n

nPHK (MPHK), anTukononon
TPHK, mnocnenoBaTenbHOCTH
aMUHOKHCIIOT B

MoJieKyse Oesika, MpUMEHsS

3HAHUS o peakuusx
MAaTPUYHOTO CUHTE3a,
TeHETUYSCKOM

KoJe, MIPUHLINIIE
KOMILUIEMEHTaPHOCTH;

YcTHbIM onpoc.
TectupoBanue.
TepMUHOTOTUYECKUI
JTUKTAHT.

[IpezenTtanus
00pa30BaTeNBLHOTO MPOIYKTA.
OueHka aJiropuT™Ma penieHus
MPAKTUKOOPUEHTUPOBAHHBIX
3a/1a4.

CocraBiieHue Tu1aHa Oeceibl.
AHKETUPOBaHUE U AHAIIN3
JTAHHBIX.

O1ieHKa MPaKTUYECKOM
paboTHI.

Brinonnenue 3aganuii B
Paboueit terpamm.
HToroBelii KOHTPOJIb B (hopme
9K3aMEHa.
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