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1. ACIIOPT YYEBHOM JUCHUILIUHBI « BHOJIOT UsT»

1.1. Ob6aacThr npuMeHeHHs padoueii MporpamMMbl
Pabouas mporpamma y4eOHOW TUCHUIUIMHBI «BHOOTHS SBISETCS YacThbIO MPOTPaMMbI
HOJArOTOBKM CIELMAIUCTOB cpefaHero 3BeHa B coorBeTcTBUM ¢ PI'OC mno cnenuasbHOCTH
15.02.06 «MoHTax, TeXHUYECKAs SKCILUTyaTallksl ¥ PEMOHT XOJOIUIbHO-KOMIIPECCOPHBIX U TETI-
JIOHACOCHBIX MAIIMH U YCTaHOBOK (II0 OTPACIIsIM)» KBAIN(UKALUSA — TEXHUK.

1.2. MecTo y4eOHOI TMCUUILUIHHBI B CTPYKTYPe NMPOrpaMMbl MOJATOTOBKH ClleNHAJIH-
CTOB CpeJHero 3BeHa
Pabouas nporpamma no aucruuinie «buosnorus» (VI1.06) o06s3aTenbHOI yacThio 001Ie-

00pa3oBaTenbHOro MHUKJIa oOpa3zoBarenbHOl mporpammsel B cootBeTcTBUU ¢ PI'OC CIIO no cre-
nuansbHocTH  15.02.06 «MoOHTaX, TeXHUYECKas OJKCIUTyaTalMsi W PEMOHT XOJIOAWJIbHO-
KOMITPECCOPHBIX U TEIMIOHACOCHBIX MAIIMH U YCTAHOBOK (IO OTPACIISIM)».

1.3. Leau u 3aqa4u M3y4YeHUs AU CHUILINHBI
Henb: hopmupoBaHue y CTYACHTOB MPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHATLHOM Op-

TaHU3aIUH JKUBBIX CUCTEM PA3HOTO PaHra Kak OCHOBBHI MPUHATHUS PEUICHUH B OTHOLICHUH 00b-
€KTOB >KMBOW MPUPOJIbI U B MTPOU3BOJICTBEHHBIX CUTYaI[UsX.

3anaumu:

1) chopMupoBaTh MOHUMAHKUE CTPOCHHUS, MHOTOOOpa3ust 1 0OCOOEHHOCTEH KUBBIX CHCTEM
pa3HOTO YpOBHS OpPTaHU3AINH, 3aKOHOMEPHOCTEH MPOTEKAHMs OMOIOTUIECKUX TPOIIECCOB U SIB-
JICHUH B OKPY’)KaIOIIeH cpere, IeTOCTHOW HayYHOH KapTUHBI MDA, B3AaMMOCBSI3U U B3aUMO3aBH-
CHUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTb YMEHUS OIPENENIATh KUBbIE O0BEKTHI B IPUPO/JIE; TPOBOIUTH HAOIIOIEHHS 32
HKOCHUCTEMaMH JUUIsl BBISIBJICHUS €CTECTBEHHBIX M aHTPONOIEHHBIX M3MEHEHHUH, MHTEepPIpeTHpO-
BaTh pe3yJbTaThl HAOIIOCHUH,

3) chopmMHpoOBaTh HAaBBIKM MPOBEAECHUS MPOCTEHIINX OMOIOTHYECKUX IKCIIEPUMEHTAIb-
HBIX MCCJIEIOBAHUN C COOJIIOICHUEM TIpaBmiI O€30MacHOTO 0OpalleHus ¢ 00beKTaMu U 000pyI0-
BaHHEM;

4) pa3BUTh YMEHHMSI UCIOIB30BaTh HH(POPMALINIO OHOJIOTHYECKOI0 XapaKTepa U3 pa3iind-
HBIX HCTOYHHKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATENBHOCTH 110 OTHO-
IIEHUIO K OKPY)KaIolLIeH cpene, cOOCTBEHHOMY 37I0pOBbIO; OOOCHOBBIBATh U COOJIOAATH MEPHI
npopHIAKTUKY 3a00JI€BaHU.

6) chopMHupoBaTh TOHUMAHUE 3HAYMMOCTH JOCTI)KCHHM OMOJIOTMYECKOW HAyKU U TEX-
HOJIOTHI B MPAKTUYECKOU AESITEIbHOCTU YeJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEX-
HOJIOTHH ¥ arpoOMOTEXHOIOT M.

2. PE3YJIbTATHI OCBOEHUSI YYEBHOM JUCIIUILIVHBI
N3yueHne AUCHUILUIMHBI CIIOCOOCTBYET (POPMHPOBAHUIO CIEAYIOMNX OOMMX U MpodeccHoHab-
HBIX KOMITCTEHIINH, a TaK)Ke IMYHOCTHBIX PE3yIbTaTOB!

O01mme u npodeccnoHaIbHbIe KOMIETEHIIHU

Kon HaumeHoBaHue pe3yJibTaTa 00yuYeHus

TCJIBHO K Pa3JIMYHBIM KOHTCKCTAM

OK 01 | BeiOupare criocoObl pemieHus 3aaa4 Mpo(ecCHOHANBHON eSTeNTbHOCTH MPUMEHH-
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OK 02

Hcrnonp30BaTh COBPEMEHHBIE CPENICTBA MOWMCKA, aHAIM3a U MHTEPIIpETalud HHPOP-
MaIuu, ¥ WHHOPMALMOHHBIE TEXHOJIOTHH JJIsS BBITIOJHEHUS 3a/1a4d mpodecCHoHalb-
HOH JIeSITeILHOCTH,

OK 04

D¢ dexkTrBHO B3aMMOIEHCTBOBATH M pabOTATh B KOJUICKTUBE M KOMaHJIE,

OK 07

CopeiicTBOBaTh COXPAHEHUIO OKPYXAIOUIEH Cpeibl, pecypcocOepeKeHuIo, mpumMe-
HATh 3HAHUSA 00 M3MEHEHWH KJIMMaTa, MPUHIUIBI OSPexIIMBOTO MPOU3BOJCTBA, d(-
(eKTHBHO 1eHCTBOBAThH B UPE3BbIYAHHBIX CUTYAIUIX

K 1.3

BhITIONMHATE KOHTPOIb, aHAIM3 M ONTUMHU3ALUIO PEKHUMOB Pa0OTHI XOJOIUIHHOTO
000pyT0BaHUs.

. CTPYKTYPA U COJIEP)KAHUE YUYEFHOM JJUCIIUILINHBI

3.1. O0beM yueOHOIi TMCUUNJIMHBI M BUABI Y4eOHOI padoThI

Bua yuyeOHo# padoThl Konuuecmeo uacos
MaxkcuMajbHasi ydeOHasi HAarpy3Ka (Bcero) 36
Qo6s3aTeTbHAsI AyTUTOPHAs yueOHasi HArpy3Ka (Bcero) 36
B TOM YHUCIJIC:
JIEKIAN 30
NPaKTHYECKUE 3aHATUS 6
CamocTosiTeJibHasi padoTa o0yuarouierocs (Bcero) -
HToroBasi arrecTamus 2 ceMeCTp — KOHTPOJIbHasi padoTa
3.2. TemaTnyeckuii MJIaH U cojiep:KaHue Y4eOHOH AUCHUIIIMHBI
HaumenoBa-
Oobem | OK/IIK
HHE pa3JeIoB Coaep:xanue y4eOHOro MaTepuaa 4ACOB
U TeM
1 2 3 4
Pasnen 1. buosiorus kak Hayka. 2KuBble CHCTEMBI H MX OPraHU3aIUsA
Tema 1.1. Coaep:xanue y4eOHOro MaTepuaa 1 OK 01
buonorus buonorust — Hayka o xuBoi npupoze. Csizu Ouoio- OK 02
B CUCTEME HAyK. | TMU C OOIIECTBEHHBIMH, TEXHUYECKUMH H JIPYTUMHU OK 04
OOmias xapak- | eCTCCTBEHHBIMH Haykamu, (uiocodueil, penuruei, OK 07
TEPUCTHUKA ATUKOM, JCTETHKOW u mpaBoM. Ponp Ouonoruu B
YKA3HU (bopMUPOBAaHUM COBPEMEHHOW HAay4YHON KapTUHBI
mupa. CucremMa OMOJOTHYECKHX HaYK.
Meroapl MO3HAHUS KUBOW TPUPOABI (HAOIIOIEHUE,
SKCIIEPUMEHT, OMHCAaHHe, W3MepeHue, Kiaccuduka-
1Usi, MOJEIMPOBAaHME, CTaTUCTUYECKas oOpaboTka
JTAHHBIX ).
JKuBbie cuctembl (OHMOCHCTEMBI) KaK MPEIMET U3yde-
Hus Ouonoruu. OTIUYKeE KUBBIX CUCTEM OT Heopra-
HU4eckoi mpupoel. CBOMCTBA GMOCHCTEM U UX pa3-
HOOOpa3ue.
YpoBHU oOpraHuzanuu OMOCHCTEM: MOJEKYISPHO-
TEHETUYECKUM, KJIETOYHBIM, OPraHM3MEHHBIM, MOMY-
JISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OO - TeoreHO-
THYECKUH ), OMOChepHbIi
Pa3znen 2 Xumuyeckuii COCTaB M CTPOEHNE KJIETKH
Tema 2.1. | Conepsxanne yueGHoro MmaTepuaia | 1 | oKol
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Xumuueckuil | XUMUYECKUNA COCTaB KJIETKH. XHMHYECKUE DIJIEMEH- OK 02
COCTAaB KJIETKH. | Thl: MAaKpOJIEMEHTBI, MUKPOJIEMEHTBI. Boga u mu- OK 04
Bona HepalibHbIe BelecTBa. OyHKIMU BOALI U MUHEPAIb- OK 07
U MUHEpaJbHbIE | HBIX BelecTB B KieTke. llogaepxanue ocmoruue-
BelIeCTBa cKoro 6anaHca
IIpakTnueckoe 3ansaTHe 1 OK 01
«buonoruyeckas pojab MHUHEpaJIbHBIX BEIIECTB B OK 02
00ECIIeYeHNN  JKU3HEACATEIBHOCTH  OPraHU3MOB, OK 04
MIPOSIBJICHUS AricOalaHca MUHEPATIbHBIX 3JIEMEHTOBY OK 07
Tema 2.2. Coaeprxanue yueOHOro MaTepuaJa OK 01
buonornueckn | benku. CoctaB U cTpoeHUE OEIKOB. AMHHOKHCIOTHI OK 02
BaXHBIE XMMH- | — MOHOMEpHI OenkoB. HezameHuMble U 3aMEHMMBbIE OK 04
YECKHUE COEU- | aMUHOKHUCIOTh. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU OK 07
HEHHUS CTPYKTYpBbI OEJIKOBOW MOJIEKYNbl (NEpBUYHAS, BTO-
pUYHAas, TpPETHUYHAs M YETBEPTUYHAS CTPYKTypa).
Xumuueckue cBoiMcTBa OenkoB. buonoruueckue
¢byakuu 0enkoB. DepMEHTHI — OMOJIOTUYECKUE Ka-
tanm3aropsl. CTpoeHue GpepMeHTa: aKTUBHBIN IEHTD,
cyOctparHas crneuuduyHocts. Kodepmentsl. Bura-
MuHBL. OTiH4nst HEpMEHTOB OT HEOPTaHUYECKHUX Ka-
TaJIU3aTOPOB.
VYrieBonbl: MOHOCaxapuabl (TI0K03a, pudo3a u ae3-
oKcHpu0O03a), Aucaxapuabl (caxaposa, JIaKT03a) H
noyiucaxapupl (Kpaxmai, TJIMKOTEH, LEJUII0I03a).
buonornueckue ¢GyHKIMM yriaeBojoB. Jlumumsl:
TpUrAHLepuabl, (ochomunuabl, crepounsl. I'uapo-
¢unbHO-THIPOOOHBIE CcBOMcTBA. buonoruueckue
¢yskun munuaoB. CpaBHEHHE YIJIEBO/IOB, OEIKOB U
JUMHUJIOB KaK HCTOYHUKOB 3Hepruu. HykienHoBbIe
kucinotel: JIHK n PHK. Hykneotuasl — MOHOMEpBI
HYKJIEMHOBBIX kHucnoT. Ctpoenue u ¢pynkuu JJHK.
Crpoenne u ¢ynkuuun PHK. AT®: crtpoenue u
byHKIIUU
IIpakTuyeckoe 3ansaTHE 2 OK 01
«Ornpenenenue HaMU4Ms Kpaxmayia B IPOAYKTax MH- OK 02
TaHUS OK 04
OK 07
Tema 2.3. Conep:xaHue yueOHOr0 MaTepuaja OK 01
CrpykrypHo- | [lutomorus — Hayka o kieTke. Kierounast Teopust — OK 02
(GYHKIMOHAIB- | MPUMEP B3aMMOJICHCTBUS UIei U (aKTOB B HAYYHOM OK 04
Has OpraHmsa- | mo3HaHWU. MeTo/Ibl U3Y4eHUS KIETKH. OK 07

U KJIETOK

Krnerka kak nenoctHas xuBas cucrtema. Obuue npu-
3HAKU KJIETOK: 3aMKHYTas HapyXHas MeMmOpaHa, Mo-
nekynbl JIHK kak reHermueckuid ammapar, cuctema
cuHTe3a Oenka.

Tunel KIETOK: SyKapHOTHYECKass M IPOKapHOTHUYe-
ckas. OCOOEHHOCTH CTPOCHHUS MPOKAPUOTUUYECKOM
kietku. Kinerounas crenka 6akrepuid. CTpoeHuE 3y-
KapuOTUYECKON KJIeTKU. OCHOBHBIE OTIUYMS PACTHU-
TEJIbHOM, >XUBOTHOW M TpuOHOW KieTku. [loBepx-
HOCTHBIE CTPYKTYpPbl KJIETOK— KJIETOUHAsl CTEHKa,
TIIMKOKaNMKe, X ¢QyHkuuu. Ilnasmarnueckas mewm-
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OpaHa, ee CBOMCTBA U (DYHKIIHH.

Hutorutasma u ee opranouabl. OgHOMEeMOpaHHBIC
opranousbl kietku: JDIIC, anmapar ['onbmxku, 1u3o-
coMbl. [loayaBTOHOMHBIE OpraHOUABI KIETKU: MUTO-
XOHJIpUH, IacTuabl. [Ipoucxoxnenne MUTOXOHAPUI
u iactua. Bunel mnactun. HememOpanubie oprano-
Wbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTp, LIEHTPH-
OJIM, PECHUYKH, >XKTyTUKH. DYHKIUU OpPraHOH/IOB
KJIETKU. BrirtoueHus.

Anpo — perynaropHblil HeHTp KieTku. CTpoeHue s-
pa: anepHas o0o0JI0ouKa, KaproIuia3Ma, XpOMaThH, siji-
pBIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

IIpakTHyeckoe 3ansATHE 2

«CtpoeHue KIIeTKH (pacTeHUsl, )KUBOTHBIE, TPUOBI) U
KJICTOYHbIE BKJIIOYEHHUS (KpaxMmay, KapOTHHOM[BI,
XJIOPOIUIACTBI, XPOMOILJIACTHI)»

OK 01
OK 02
OK 04
OK 07

Pasnea 3. dKusHeaeasTe IbHOCTh KJIETKH

Tema 3.1.
OOMEH BELIECTB
Y TIpeBpAaIICHUC

SHEPrUuu

B KIIETKE

Conepxkanue yaeOHOro MaTepuaia

OOMeH BemiecTB, WIM META00NIM3M. ACCUMMIALUSA
(mmactryeckuii 0OMEH) ¥ TUCCUMUIISIINS (JHEPreTH-
YecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOIO Ipolecca
MeTabonu3Mma. Poib 3aKOHOB COXpaHEHHs BElIECTBA
U SHEpruM B MOHMMaHUM MeTabonu3ma. Tumel oome-
Ha BEIIECTB: aBTOTPO(QHBIN U retepoTpodHsblid. Ponb
(depMeHTOB B OOMEHE BEIIECTB M IpeBpaIleHUU
sHepruu B kietke. DortocunTres. CBETOBAs M TEMHO-
Bas ¢a3bl porocuHTesa. Peakuun porocuntesa. -
(exkTUBHOCTh (OTOCHHTE3a. 3HAUeHHE (POTOCHUHTE3A
JUI JKU3HU Ha 3emule. BinsiHue ycnmoBuii cpesibl Ha
(doTOCHHTE3 M CIOCOOBI TMOBBIIMICHUSI €r0 IMPOIYK-
TUBHOCTH Yy KYJIbTYPHBIX pPacTeHHH. XEMOCHHTE3.
XeMocHUHTe3Upylolmye OakTepuu. 3HAaYeHHE XEeMO-
CHHTE3a JJIs1 )KU3HU Ha 3eMmIe.

DHepreTHYecKkuii oOMeH B KieTke. Pacrieruienue
BEIIIECTB, BBIJICJICHHE U aKKYMYJIHPOBAHNUE YHEPTUHU B
KJIETKE. DTaIlbl SHepreTudeckoro ooMena. ['nmkonms.
Bbpoxenune u ero Buusl. KucnoponHoe oxkucieHue,
WU KJIEeTOYHOe nbixanue. OxucnutenbHoe (ocdo-
puwiupoBanue. PPEKTUBHOCTb HHEPTETHUECKOTO
oOMeHa

OK 01
OK 02
OK 04
OK 07

Tema 3.2.
Bbuocuures Oen-
Ka

Conep:xanue yueOHOIro MaTepuaJia

Peakuuu marpuuyHoro cunHte3a. ['eHernyeckas HH-
¢dopmarus u JIHK. Peanuzanus reHeTudyeckon WH-
dbopmaruu B kieTke. ['eHeTHYECKUI KO M €0 CBOM-
ctBa. Tpanckpunuus — maTpuunblii cuHTe3 PHK.
Tpancnsauuss — OuocuHTe3 Oenka. DTambl TpPaHCIIS-
nuu. KonupoBanue amMuHOKHCIOT. Ponb pubocom B
O6uocuHTe3e Oenka

Pemenue 3amau Ha omnpenesieHUE MOCIEI0BATEIBHO-
CTH HYKJIEOTUJIOB

OK 01
OK 02
OK 04
OK 07

Tema 3.3.

Copep:xaHue y4eOHOro MmaTepuaja

OK 01
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Bupycsl

Hexnerounsie ¢opmbl XW3HHU — BHPYCHL. HcTopus
oTkpbITHs BUpycoB (/. . IBanoBckuit). OcoOeHHo-
CTH CTPOCHHS U KU3HEHHOTO I[UKJIa BUPYcoB. bakTe-
puocdaru. bonesHu pacTeHMii, )KUBOTHBIX U YEJIOBE-
Ka, BbI3bIBaeMble BUpycaMu. Bupyc nummyHnoaeduim-
ta yenoBeka (BUY) — BozOynutens CITINda. TIpodu-
JIAKTUKA PaclpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUI

OK 02
OK 04
OK 07

Paznen 4. Pa3aMHOKE€HHE U HHANBUAYAJIBbHOC PAa3BUTHE OPI'

AaHU3MOB

Tema 4.1.
JKusHeHHEBIN
UK KJIIETKU

Conepikanue y4eOHOro MaTepuaia

Kiierounplii 1UKI, WM JKU3HEHHBIM LUK KIETKU.
Wntepdasza u mutos. Ilpoueccsl, mporekaromme B
uHTepdaze. Pemnukanuss — peakuuss MaTpUYHOIO
cunre3a JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIN
Habop — kapuoTun. JIMIJIOMAHBIM W TalUIOMIHBINA
XpOMOCOMHBIE Habopel. Xpomaruisl. LluTomornye-
CKHE€ OCHOBBI Pa3MHOXCHHS M WHIUBUIYaIbHOIO
pa3BUTHSA OpPraHu3MOB. JleneHue KIETKM — MUTO3.
Craguun muto3sa. [Ipoueccel, npoucxondiue Ha pas-
HBIX CTaJUAX MHUTO3a. BUOJIOrMYECKUI CMBICI MUTO-
3a. [IporpamMmmupyemas ru0enpb KISTKH - alonTo3

1

OK 01
OK 02
OK 04
OK 07

Tewma 4.2.
®opmMmsbl paz-
MHOKEHHS Op-
TaHU3MOB U UH-
JTMBUAYATBHOE
pa3BUTHE Opra-
HHA3MOB

Conep:xaHue yueOHOro MaTepuaJia

@opMBbl pa3MHOXKEHHUS OPraHU3MOB: OECrojoe U Mo-
noBoe. Buapl Oecronoro pa3MHOXKEHHS: ICICHHE
HaJBOE€ M IIOYKOBAHME OJHO U MHOTOKJIETOYHBIX,
CIIOpOOOpa3OBaHUE, BETETATUBHOE pPa3MHOXKEHHE.
HckyccTBEHHOE KIIOHMpPOBAaHHME OpPraHU3MOB, €rO
3HAYEHUE JIJIS CEJIEKLIUU.

[TonoBoe pa3MHOXEHHE, €0 OTJIMYMS OT OECIoJIOoro.
Metios. Craguu meriosa. [Iporeccsl, mpoucxoasime
Ha cTaausax Menosa. [loBeneHne XxpoMocoM B MEHO3e€.
Kpoccunrosep. buosorndeckuii CMbICI W 3HAYEHUE
Meiio3a. ["amerorenes — nporecc 00pa3oBaHus MOJIO-
BBIX KJIETOK y KHUBOTHBIX. [10JI0BBIE JK€1€3BI: CEMEH-
HUKU U sMuHUKH. OOpazoBaHKe U Pa3BUTHE MOJIOBBIX
KJIETOK — TraMmeT (crepMaTo3ouf], SHIEKIeTKa) —
ciepmaroreHe3 u oorene3. OcoOEHHOCTH CTPOEHUS
SAULEKIIETOK U crepMaTto3ouaoB. Oriog0TBOpEHUE.
[Taprenorenes.

NunuBuayanpHOEe pa3BuTHE (OHTOTEHE3). OMOpHO-
HaJIbHOE pa3BUTHE (3MOpuoreHes). DTambl 3MOpuUO-
HaJIbHOTO PAa3BUTUS Yy TO3BOHOYHBIX IKHUBOTHBIX:
npoOseHue, racTpyisaus, opraHoreHe3. IlocTam-
OpuoHasbHOE pa3BUTHE. THIBI MOCTAIMOPHUOHAIBHO-
ro pasBUTHUA: MpsIMOE, HENpPAMOE (JIMYMHOYHOE).
Bnusinue cpenbl Ha pa3BUTHE OPraHU3MOB; (HAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKJCHHBIE ypoACTBa. PocT
U pa3BUTHE pacTeHHil. OHTOreHe3 IBETKOBOI'O pac-
TEHUS: JBOWHOE OIUIOAOTBOPEHUE, CTPOECHUE CEMeE-
HH, CTaJUU PA3BUTHUS

OK 01
OK 02
OK 04
OK 07

Pa3nea 5. HaciiencTBeHHOCTh M HI3MEHYMBOCTh OPraHU3MOB

Tema 5.1.

\ Copep:kaHue y4eOHOro MaTepuaa

1

| 0K 01
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3aKOHOMEPHO-
CTH HacJe/l0Ba-
HUs

[Ipenmer u 3agaun reHeTUKHA. POJIb IUTOJIOTUH U 3M-
OpUOJIOTMM B CTAaHOBJICHMHM T€HETHKHU. BKiam poc-
CUHCKHUX M 3apYOCIKHBIX YUCHBIX B PA3BUTHE I'€HETH-
K. MeToapl reHeTUKH (TMOpUI0JIOrMYEeCKUH, IUTO-
TEHETUYCCKUN, MOJEKYISIpHO-TeHeTHYecKuid). Oc-
HOBHBIC 'CHCTUUYCCKHC NMOHATHA. [ 'eHeTUUeCcKas CUM-
BOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKPEIIMBaHUN.
3aKOHOMEPHOCTH HAacJIeIOBaHUsS MPU3HAKOB, YCTa-
HoBieHHbIe [. MeHnmenem. MoHOrHOpUIHOE CKpe-
IMBaHUe. 3aKOH eIUHO00pa3us THOPUIOB MEPBOTO
nokojeHus. [IpaBmio poMuHHMpOBaHMs. 3aKOH pac-
HICTUICHUST TPU3HAKOB. [ MIOTE3a YHCTOTHI TraMerT.
[TonHOE M HemoaHOE NOMUHHMpOBaHUE. JIUrnOpumHOe
CKpelIMBaHue. 3aKOH HE3aBUCUMOTO HACJICIOBAHMS
MPU3HAKOB. [luTOreHeTHYeCKre OCHOBBI ITUTHOPHI-
HOTO CKpEIIMBaHUs. AHATU3UPYIOIIEEe CKPEIIMBAHNE.
Hcnonb30BaHue aHaNM3UPYIOUIETO CKPEIIMBAHUS
JUTSL OTIPEJICIICHUS TEHOTUIIa 0CO0n

Pemrenue 3amau Ha ompeneneHue BEPOSITHOCTH BO3-
HUKHOBEHUS HACJIEICTBEHHBIX ITPU3HAKOB IIPH MOHO-
, IA-, TIOJIMTHOPHIHOM W aHAJTH3UPYIONIEM CKPEIIH-
BaHHMH, COCTABJICHUE ICHOTHITMYECKUX CXEM CKpEIr-
BaHUS

OK 02
OK 04
OK 07

Tema 5.2.
CuerieHHOE
HacJIeJOBaHUE
MPU3HAKOB

Conep:xaHue y4eOHOro MaTepuaJa

CuenneHHoe HacienoBaHWe Npu3HakoB. Padora T.
Moprana 1o CIEIUICHHOMY HaCJEeJOBaHUIO T'CHOB.
Hapymienue cueruieHust TeHOB B pe3ysbTaTe Kpoc-
CHHTOBepa. XPOMOCOMHasi TEOpHsI HACJIEICTBEHHO-
crtu. ['eHeTHYeCKne KapThl.

I'enernka mona. XpoMOCOMHOE OIpeeieHUe MoJa.
AyYTOCOMBI H TIOJIOBBIE XPOMOCOMBI. ['OMOTameTHbIE
" reTeporaMcTHbIC OPraHU3MBbI. HaCJ'Ie)IOBaHI/IC pu-
3HAKOB, CIICTUICHHBIX C TIOJIOM

Pemenue 3amau Ha ompeseneHHe BEPOSTHOCTH BO3-
HUKHOBEHHSI HACJICACTBEHHBIX MPU3HAKOB NPH CIIETI-
JICHHOM HACJIeIOBaHHH, COCTaBJICHWE TE€HOTHITHYE-
CKHX CXEM CKpPEIIMBaHHSI

OK 01
OK 02
OK 04
OK 07

Tema 5.3.

Copep:kaHue y4eOHOro MaTepuaa

OK 01




3aKOHOMEPHO-
CTH U3MCHYHU-
BOCTH

MsmenunBocTs. Buanl HW3MEHUYMBOCTH: HEHACIE-
CTBEHHAasl W HACJEICTBEHHas. Poyib cpenbl B HEHa-
CJIEACTBEHHON M3MEHYMBOCTH. XapaKTEPUCTUKA MO-
TU(PUKANMOHHON WM3MEHYMBOCTH. BapHuarmoHHBIH
pAn ¥ BapuanMoHHas KpuBas. Hopma peakuuu npu-
3Haka. KosinuecTBEHHbIE U KAUECTBEHHBIE MTPU3HAKU
1 ux HopMa peakiuu. CBOMCTBAa MOAU(PUKAIIMOHHON
W3MEHYHUBOCTH.

HacnencrBeHHast, Wi TIeHOTHIIMYECKas W3MEHYH-
BocTh. KoMOMHATHBHAS N3MEHYHUBOCTE. MeHo3 U 1o-
JIOBOM MpOIecC — OCHOBA KOMOMHATUBHOW M3MEHYH-
BocTU. MyTanonHas u3MeH4nBocTh. Knaccuduxa-
UMsT MyTallMi: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
YacroTta u npudyuHbl MyTauuid. Myrarenusle ¢(akro-
pbl. 3aKOH TOMOJIOTMYECKUX DPSAJO0B B HACIEICTBEH-
"o m3MmeHunBocTh H. . BaBuiiosa

Pemienue 3amay Ha ompenesieHUE BEPOATHOCTH BO3-
HUKHOBEHUS HACJEICTBEHHBIX IMPU3HAKOB MpPHU pas-
JINYHEBIX THUIAX B3aUMOACHCTBHUS I'€HOB, COCTABICHUC
TEHOTUITMYECKUX CXEM CKPEIIUBAHUS

OK 02
OK 04
OK 07

Tema 5.4.
I'eneTuka ueno-
BEKa

Conep:xanue yueOHOro MaTepuaJia

I'enetuxa yenoBeka. Kapuorun yeinoBeka. OCHOBHBIE
METOJIBI TEHETHKH YEJIOBEKAa: TI'€HEAIOTHUYCCKHUH,
OJIM3HEIOBBIN, IIUTOICHETUYECKUH, OMOXUMHYUECKUH,
MOJIEKYJISIpHO-TeHeTuueckuii. CoBpeMeHHOe ompeie-
JIEHWE TE€HOTHUNA: MOJHOI€HOMHOE CEKBEHHPOBAHUE,
TEHOTUIIMPOBAaHUE, B TOM yucie ¢ nomouipro [TL[P-
ananusa. HacnencrBeHHble 3a00JICBaHHUS YEIIOBEKA:
TeHHBbIE 00JIe3HH, OOJIE3HU C HACJIEJACTBEHHOM Tpe-
PacmoNI0KEHHOCThI0, XpoMOcoMHBIe Oone3Hu. Coma-
TUYECKHE U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE
kieTku. [IpuHIUIBL 340pOBOro 00pasa KHU3HU, dHa-
THOCTHKH, MPOMUIAKTUKN U JICYCHHUS T€HETUYECKUX
Oone3Hell. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBA-
HHE. 3HAYCHUE MEIUIIMHCKOW TEHETUKH B MPEIoT-
BpalllCHUH W JIEYCHUH TE€HETHYECKHX 3a00JIeBaHMiA
YyeJioBeKa

CocrapneHue 1 aHajau3 PoJIOCIOBHBIX YeJIOBEKa

OK 01
OK 02
OK 04
OK 07

Paszges 6. DBOIIONHOHHAA OHOJIOTUSA

Tema 6.1.
DBOIIOIIMOHHAS
Teopus
U €€ MECTO
B Onosoruu

Copep:xaHue y4eOHOro MaTepuaa

[IpennochiIkKu BO3HUKHOBEHHS BOIOIIMOHHON Teo-
pyH. DBONIONMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.
Brnusinue 5BONIOIMOHHON TEOPUHM HAa pa3BUTHE OWO-
JOTHH W JpYyrux HaykK. CBHIETEIHCTBA IBOJIOIUH.
[TaneoHTONMOTMYECKUE: TOCIEIOBATEILHOCTD TIOSIB-
JICHHUS BHJIOB B TAJICOHTOJIOTHYECKOW JICTOIUCH, Tie-
pexonnHsie Gpopmbl. buoreorpadudeckue: CX0aCTBO U
paznuuue ¢ayH u Giaop MaATEPUKOB U OCTPOBOB. DM-
OpHOJIOTHYECKUE: CXOJCTBA U Pa3Iudus dYMOPHOHOB
pasHBIX  BHJOB MO3BOHOYHBIX. CpaBHHTEIHHO-

OK 01
OK 02
OK 04
OK 07
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aHATOMMYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIE, PY-
JUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB Hacle/-
CTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX IyTeH y
BCEX KHMBBIX OPIraHU3MOB.

OpomonmonHas Teopus Y. Jlapsuna. [Ipennocsiiku
BO3HUKHOBEHUS JapBUHU3MA. J[BHKyIMe CHUIIBI BO-
arouuy BUA0B 10 JlapBuHy (M30BITOYHOE pa3MHOXKe-
HUE MPU OIPAaHUUYEHHOCTH PECYPCOB, HEONpENeiEH-
Has I3MEHYUBOCTh, O0Opb0a 3a CyIIECTBOBaHHE, €CTE-
CTBEHHBII 0TOOD)

Tema 6.2. Coaeprxkanue yueOHOro MaTepuaJa 1 OK 01
MuxkposBonro- | Cunrerudeckas Teopus sBoitouun (CTD) u eé oc- OK 02
us HOBHBIE TOJIO)KEHUS. Mukpossostouus. [lomynsuus OK 04
KaK eqUHHUIA BUIA U DBOJIIOLIMH. OK 07
JBwxynme cuibl  ((aKTOpPBI)IBOJIONMHA BUIOB B
npupojie. MyTalmoHHBIH Npolecc 1 KOMOUHATUBHAs
W3MEHYMBOCTh. [lomynsimoHHBIE BOJHBI U Jpeid
reHoB. M3omsanus n murpanus. EctecTBeHHbli 0TOOD
— HampaBisOUMi GaxTop sBomonnu. Dopmer ecte-
cTBeHHOro otoopa. IIpucnocoOneHHOCTh OpraHus-
MOB KakK pe3ynbTaT 3Boitouuu. [lpumepsr mpucmo-
cobOisieHunil y opranuzmMoB. ApoMop(}o3bl U UINO0AAATII-
tauuu. Bug u BumooOpazoBanue. Kpurepuu Buna.
OcHoBHBIE (POpMBI BUI000pa3oBaHus: reorpagpuye-
CKO€, SKOJIOTHYECKOe
Tema 6.3. Coaepxanue y4eOHOro MaTepuaa 1 OK 01
Makpossomro- | Makpospomrorust. Dopmbl  dBoonuu:  ueTnde- OK 02
s CKasi, TUBEPreHTHas, KOHBEPreHTHas, NapasuleibHasl. OK 04
Heob6patumocts sBomtoniuu. CpaBHEHHE BHUIOB IO OK 07
MOP(OJIOTHUECKOMY KPUTEPUIO.
Pa3nes /. Bo3HMKHOBeHMe M Pa3BUTHE KU3HU Ha 3emuie
Tema 7.1. Coaepxkanue y4eOHOro MaTepuaa 1 OK 01
3apoxnaenue | JloHay4yHbIe MPEACTABICHHS O 3apOXKICHUM JKH3HHU. OK 02
Y pa3BUTHE HayuHnble runore3sl BOSHUKHOBEHHUS KU3HU Ha 3eM- OK 04
KU3HU ne: abuoreHe3 W MaHCIepMHsl. XUMHUYECKasl IBOJIIO- OK 07

1Ms. AOGHMOTeHHBIN CHHTE3 OPTraHUYECKUX BEIIECTB U3
HEOPTraHUYECKHX. OKCIEPUMEHTAIBHOE TOATBEP-
KICHUE XUMUYECKOM 3BotolnK. HavanbHble 3Tambl
ouosornueckoir spostonmu. ['umoreza PHK- mmpa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HHUK-
HOBEHHE TIPOTOKJIETKU. [IepBbie KIETKHA U UX IBOJIO-
uust. DopMUpPOBaHNE OCHOBHBIX T'PYIIl KUBBIX Opra-
HU3MOB.

PazButue xxu3Hu Ha 3emuie o 3pam u nepuoaam. Ka-
Tapxen. Apxeickas U nporepo3oiickas 3psl. [laneo-
30¥cKas 3pa U e€ nmepuobl: KeMOPUICKHMA, OpPIOBHK-
CKHMH, CHITYpUHCKHUH, IEBOHCKHI, KAMEHHOYTOJIbHBIM,
nepMckuii. Me3o3o0iickas 3pa v €€ nepuoabl: TpHaco-
BBI, IOpCKU, MestoBOM. KaiiHo30lcKas 3pa u e€ mne-
PHOJBL: MAJIEOTEHOBBIN, HEOTE€HOBBIM, aHTPOINOIE€HO-
BBII.
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Tema 7.2.
Cucrema opra-
HUYECKOTO MHU-
pa. [Ipoucxox-
JICHHE YeJIOBeKa
— aHTPOTIOTCHE3

Copep:kanue y4eOHOIro MaTepuaa

CucremMa OpraHMYeCKOro MHpa Kak OTPaKEHUE IBO-
mound. OCHOBHBIE CHCTEMaTHYECKHe TPYIIbI Opra-
HU3MOB. XapaKTEePUCTUKA KIMMATa U TeOJIOTUYECKUX
nporieccoB. OCHOBHBIE 3TaIlbl SBOJIIOIMH PACTUTENb-
HOTO M KMBOTHOTO MHpa. ApoMop(ho3bl y pacTeHHIA
u kUBOTHBIX. [losiBIEeHHe, pacuBeT U BBIMHUPAHHE
TPy )KUBBIX OPTraHU3MOB.

DOBojIOIUS YeloBeKa. AHTPOMOJOTHS KakK Hayka.
Pa3BuTue npexncraBieHuil 0 MPOUCXOXKICHUU YEIIO-
Beka. MeTolibl M3y4yeHus: aHtpornorenesa. Cxojacraa
W pa3nuyus 4YeJoBeKa W KUBOTHBIX. Cucremaruye-
CKOE TOJIOKeHHUE YenoBeka. J[Brxkyiue cuibl ((pak-
TOpBI) aHTpOIIOTeHe3a. HacneacTBeHHAss W3MEHYH-
BOCTh M €CTECTBEHHBIN 0TOOp. OOIIecTBEHHBIH 00pa3
KU3HU, W3TOTOBIICHUE OPYAWH Tpyda, MBIIUIICHUE,
pedb

OK 01
OK 02
OK 04
OK 07

Tema 7.3.
OCHOBHBIC CTa-
MU DBOJIIOLMHI

YyeJI0BEKa

Conep:xanue yueOHOro MaTepuaJia

OCHOBHBIE CTaIUU U BETBU 3BOJIOLIMH YEJIOBEKA: aB-
cTpasionuTeku, YemoBek ymensid, UenoBek HpsMo-
xonamui, YenoBek HeaHJIepTaIbCKUW, UemoBek pa-
3yMHBII COBpEMEHHOro thna. Haxonku mckonaemMbix
OCTaHKOB, BpeMsl CYIIECTBOBaHHUs, 00JacTh pacrpo-
CTpaHeHHs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 >KW3HH,
opynus.

UYenoseueckue pacsl. OCHOBHBIE OOJbIINE PACHI: €B-
porieouHast (eBpasuiickasi), Herpo-aBCTpalouHas
(3xBaTOpHANbHAS), MOHTOJIOMTHAS (a3marcko-
amMepHuKaHcKast). UepTel NMPHUCIOCOOIEHHOCTH Tpes-
CTaBUTEJIEH 4YEJIOBEUYECKHX pac K YCJIOBHSIM CyIle-
cTBOoBaHMs. EnnHcTBO 4enoBedeckux pac. Kpurtuka
pacusma

[IpucnocoOaeHHOCTh YesloBeKa K pa3HbIM YCIOBUSAM
cpensl. Biaustaue reorpaduueckoil cpenbl Ha Mopdo-
JIOTHIO U (PU3UOJIOTHIO YeJIOBEeKa

OK 01
OK 02
OK 04
OK 07

Pa3nea 8. Opranu3Msbl H OKpY:Kaomas cpeaa

Tema 8.1.
OKoJIoTusd
KaK HayKa.
Cpenpl KU3HMU.
OKOJIOTHYECKHE
(bakTopbl

Conep:xaHue yueOHOIro MaTepuaJia

DKOJOrusl Kak Hayka. 3aJjauu W pa3/elibl SKOJIOTHH.
MeTtosibl DKOJOTUYECKUX HCCIAETOBAHUM. IKOJIOTH-
YECKOE€ MHPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKa.
Cpenpl oOWTaHUST OPraHU3MOB: BOJHAs, Ha3eMHO-
BO3JYyIIHAs, TIOYBEHHAsl, BHYTPHOpPTraHU3MEHHASI.
Okonoruveckue ¢dakropel. Krnaccubukanus s3xomo-
ru4eckux (hakTopoB: abMoTHYECKUEe, OMOTHYECKHE U
anTpornioreHHbie. JleiicTBre 3KOMOTHYECKUX (HaKTO-
pOB Ha OpraHu3Mbl. AOMOTHYECKHE (PAKTOPHI: CBET,
TeMIieparypa, BiaxHocTb. doronepuogusm. Ilpu-
CIOCOOJICHUSI OpPraHU3MOB K JIEHCTBHIO aOMOTHYe-
ckux (akropoB. buonornueckue putrmel. buornue-
ckue (axToppl. Buasl OMOTHYECKHX B3aWMOJCH-
CTBUI: KOHKYpEHLHMs, XUIIHWYeCTBO. [lapaszutusm,
MYTYyaJlu3M, KOMMEHCAJI3M (KBapTHUPaAHCTBO,

OK 01
OK 02
OK 04
OK 07
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HaxJeOHMYECTBO), aMEHCAJIN3M, HEUTpaau3M. 3Ha-
YeHHEe OMOTUYECKUX B3aMMOJICHCTBUN IS CyIe-
CTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

Tema 8.2.
OKOJIOTHYECKHUE
XapaKTePUCTH-
KU TTOMYJISIITIT

Copep:xaHue y4eOHOro MaTepuaa

OKOJIOTUYECKHE XapaKTepUCTUKU nomymsiuuu. Oc-
HOBHBIC IIOKA3aTelIM MOMYJSILUM: YUCICHHOCTD,
IJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. /J{uHamMyKa 4YUCIEHHOCTH MONYJISALUU U €€
perynauus

IToncyéT MIOTHOCTH MOMYNSALUN pa3HBIX BUJOB pac-
TCHUU

OK 01
OK 02
OK 04
OK 07

Pa3pgen 9. Coo0niecTBa M DK0JOrHYeCKHE CHCTEMBI

Tema 9.1.
Coo0miecTBa
OpraHHU3MOB,
DKOCHUCTEMBEI

Conep:xaHue y4eOHOIro MaTepHuaJia

CoobmecTBo opranu3mMoB — OuoneHo3. CTpyKTypbl
OuoIeHo3a: BUIOBas, MPOCTPAHCTBEHHAS, TpOhude-
ckas (tumieBas). Buapl-nomuHanTel. CBsI3u B OHoIIe-
HO3eE.

Okonorndyeckue cucreMsl (3kocuctembl). Ilonstue
00 akocucTteMe U OuoreoneHose. OyHKIMOHAIbHBIE
KOMITOHEHTBI KOCHCTEMBI: MPOAYIEHTHI, KOHCYMEH-
TBI, peayleHThl. KpyroBopoT BemmecTB M MOTOK 3HEp-
MM B sKocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumessie nenu u cetn. OCHOBHBIE TTO-
Ka3aTelu 3KOCHUCTEMBl: Ouomacca, MpOayKIHs. DKO-
JIOTHYECKUE TMUPAMUIBI: TPOIYKIUU, YUCICHHOCTH,
6uomaccel. CBOHCTBa 3KOCHUCTEM: YCTOHUMBOCTB,
camoperysnus, pazputue. Cykieccus

OK 01
OK 02
OK 04
OK 07

Tema 9.2.
IIpuponHseie
9KOCHCTEMBI

Conep:xanue y4eOHOIro MaTepuaJia

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI PEK U 03ED.
OKocucrteMa XBOMHOIO MWJIM IIMPOKOJUCTBEHHOIO
jeca. AHTPONOTE€HHbIE IKOCUCTEMBI. ATpO3KOCHCTe-
Mbl. YpbOoskocuctembl. buonorndyeckoe u Xo3sii-
CTBEHHOE 3HAYEHHE arpo’KOCHCTEM U YypOOIKOCH-
creM. buopasHooOpasue kak (GakTop yCTOMYHMBOCTH
skocucteM. CoxpaHeHue OMOJIOTHYEecKOro pa3zHooo-
pa3us Ha 3eMiie

OK 01
OK 02
OK 04
OK 07

Tema 9.3.
Buocdepa —
riaobanbHas
HKOCHCTEMA

3emiun

Copep:kaHue y4eOHOro MaTepuaa

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuisl,
COCTaB U CTpPYyKTypa Omocdepsl. )KuBoe BEIMIECTBO U
ero Qgynkuuu. OcoOeHHOCTH Ouochepbl Kak TIJo-
OanpHOI SKOCHCTEMBI. JlMHaAMHUecKoe paBHOBECHE U
oOpatHas cBs3b B Ouocepe. KpyroBopots! Beriect
1 OMOTCOXMMHUYECKHE IUKJIIBI AIEMEHTOB (yriiepoaa,
a3ora). 30HANBHOCTh OHocdeprl. OCHOBHBIE OHOMBI
CyLIH

OK 01
OK 02
OK 04
OK 07

Tema 9.4.

IIpo¢. opeHTHPOBAHHOE COAEPKAHUE

OK 01
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Binusinue an-
TPOIMOTEHHBIX
(dhakTOpOB Ha

ouochepy

UYenoseuectBo B Onochepe 3emiu. AHTPONOTCHHBIC
u3MeHeHuss B Ouocgepe. [nobanbHbIE 3KOIOTHYE-
ckue npodiembl. CocylecTBOBaHUE TPUPOIBI U Ye-
noBeuecTBa. CoxpaHeHue OMOpa3zHOOOpa3msi KaK OcC-
HOBa ycTolunBOCTH Onocepbl. OCHOBA palMoOHANb-
HOTO YIPaBJICHUS IPUPOAHBIMH PECypCaMU M UX HC-
nojib30BaHue. JOCTHXKEHHsT OHMOJIOTMM M OXpaHa
MIPUPO/IBI

OTX0/1bI TPOU3BOJICTBA

DKOJIOTUYECKHE aCMeKThl MPO(heCCHOHAIBHOW Jaes-
TEJIILHOCTH

[Mpodunakrrka npodeccrnoHabHBIX 3a00JIeBaHU
BnusiHue mpou3BOJCTBEHHBIX (DaKTOPOB Ha oOpra-
HU3M YeJIOBEKa

OK 02
OK 04
OK 07
K 1.3

Tema 9.5.
Brnusane conu-
aJIbHO-
IKOJIOTHYECKUX
(hakTOpOB Ha
3JI0POBBE YEII0-
BeKa

IIpo¢. opueHTHPOBaAHHOE CO/IEPKAHUE

310poBbe U ero cocrasisAmue. GakTopsl, MOTOKU-
TEIbHO M OTPULATENIBHO BIUSIOLIME HA OPraHu3M
yenoBeka. [IpobieMa TeXHOTCHHBIX BO3JICUCTBUI Ha
3]I0pOBbE UEJIOBEKa (3JEKTPOMArHUTHbIE MOJs, Obl-
TOBasi XUMHUsI, U30BITOUHBIE IIYMBI, pPajdalus U T.IL.).
Ananranus opraHu3ma yejioBeka K (pakTopam OKpy-
xaromeil cpeapl. [IpuHImIbB GopMupOBaHUs 310pPO-
BbecOeperatomiero nopeneHus. dusnyeckas aKTHUB-
HOCTb M 37J0pOBbE. bHOXMMHYECKHE aCIEKTHI PaIHO-
HaJIbHOTO NMUTaHUs. BiusHue abuornyeckux (akro-
POB Ha YEJI0BEKA

OK 01
OK 02
OK 04
OK 07
IIK 1.3

Pa3nen 10. Cenexinusi Oprann3mMoB, OCHOBBI OMOTEXHO

JIOTHH

Tema 10.1.
Cenexmus
KaK HayKa u
porecc

Conep:xanue y4eOHOIro MaTepuaJia

Cenekius Kak Hayka U MPoIlecC. 3apOKICHUE CeeK-
ouu U gomectukanusa. YueHue H. M. BasBuioBa o
LIEHTpaX MHOT000pa3us U MPOUCXOXKICHUS KYIbTYp-
HBbIX pacTeHui. LIeHTpbl MPONCXOKAEHUS JOMAIIHUX
#*uBOTHbIX. Copt, mopoga, mramMM. CoBpeMeHHbIE
METOIBI CEJIEKLIUU. MaccoBslit
Y MHAWBUIYaTbHBIN OTOOPHI B CEJICKIIN PACTCHUHA U
*KUBOTHBIX. OLIEHKa 3KCTepbepa. BIu3KopoacTBeH-
HOE€ CKpeluBaHWue — HWHOpUAWHT. Ywucras JTUHUS.
CkpemyBaHue 4YUCTHIX JIMHUM. ['erepo3uc, umu ru-
OpunHas cuia. HeponcTBeHHOE CKpenuBaHUe — ayT-
Opuauar. OtaanéHHas ruOpuau3anus U e€ YCHeXH.
HckyccTBEHHBIM MyTareHe3 W MOJIy4EHHE IOJIUIUIO-
UJI0B. JIOCTHKEHUSI CEeNIEeKIMU PACTEHUM, KUBOTHBIX
Y MUKPOOPTaHHU3MOB

OK 01
OK 02
OK 04
OK 07

Tema 10.3.

IIpo¢. opueHTHPOBAHHOE COAEPKAHUE

OK 01
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buorexnonorun | OCHOBHBIC HAMPAaBIICHUsS] COBPEMEHHON OMOTEXHOJIO- OK 02

B )KM3HHU U NIPO- | THU B MPO(ECCHOHATBHON JEATETLHOCTH YelIOBEKa. OK 04
beccun Mertons!l OuorexHonoruu. OObEKTEl OMOTEXHOIOTMH. OK 07
OTHKa OHMOTEXHOJIOTHYECKUX IIK 1.3

Y FEHETHUYECKHX dKCIepuMeHTOB. [IpaBuiia moucka u

aHaau3a OMO3KOJIOTHYECKOM nH(popManuu

U3 Pa3IUYHBIX MCTOYHHMKOB (HayuHas U YydeOHo-
Hay4Has JIUTEpaTypa, CPeICTBa MaccoBOi MHGOpMa-
1y, cetb VIHTepHeT u apyrue)

Keticel Ha ananu3 mHpOpPMALMU O HAYYHBIX JOCTH-
KEHUAX B 00JACTU I'€HETUYECKUX TEXHOJIOTUH, Kile-
TOYHON MH)KEHEPUH, MUILEBBIX OMOTEXHOIOTHH.
3amuTa Kelca: IPEICTaBICHUE PEe3ylIbTaTOB pelle-
HUS KEHCOB (BBICTYIUICHHE C IPE3CHTALIUEN)
KonTponbnas pabora 2
Bcero: 36

3.3. [IepeueHb BONMPOCOB HTOTOBOT0 KOHTPOJISI 3SHAHU M
1. buonoruss — Hayka o xuBod mpupone. E€ pois B GopMUpOBaHUU COBPEMEHHOM

Hay4YHOM KapTUHBI MUDA.
2.  OcCHOBHBIE METO/BI IO3HAHUS KUBOW TPUPOIBI.
OTnnuus )KUBBIX CHCTEM OT HEOPTaHUYECKON IPUPOIBI.
VYpoBHU OpraHu3alnnu OMOCUCTEM: XapaKTEPUCTHKA U IPUMEPHI.
@OyHKIMYU OEJKOB B KJIETKE U CTPYKTypa O€JIKOBOM MOJIEKYJIBI.

3
4
5
6. Ommmunst GepMEHTOB OT HEOPTAHMYECKUX KAaTaIN3aTOPOB.
7. bBuonornyeckue QyHKIMH YTIEBOIOB U JUIUIOB.

8. Crpoenue n ¢pynkunu JJHK u PHK.

9. Pomp ATO B kieTke.

10. OcHOBHBIE OTIIMYHS SYKAPUOTUYECKON U TPOKAPUOTUYECKON KIETKH.
11. OpraHouabl KJIETKH: NepeyeHb U QYHKLNU.

12. Crpoenue siapa 1 poib XPOMOCOM.

13. Mertabonu3m: onpeaeaeHne, OCHOBHbIE IPOIIECCHI.

14. CgeroBas u TeMHOBas (ha3bl POTOCHHTE3A.

15. 3nauenue GoToCHMHTE3A TSI )KU3HU HA 3eMIIe.

16. Dueprernyeckuii 0OOMEH B KIIETKE: STaIlbl.

17. Drtanbl ObuocuHTeE3a O€EmKa.

18. Peanu3zanus reHeTHYECKOM HH(OOPMAIIUN B KIIETKE.

19. OcobeHHOCTH CTPOEHUS U KUZHEHHOTO 1IMKJIAa BUPYCOB.

20. KneTouHbI HUKIT: XapaKTePUCTHUKA CTAIHMH.

21. buonornveckuii CMBICI MUTO3a.

22. CpaBHeHHe 6ecroJIoro U MOJIOBOT0 Pa3MHOKEHHUS.

23. Cragnu meiiosa.

24. T"ametoreHes y >KMBOTHBIX: OCOOCHHOCTH CIIiepMaTOreHe3a U OOTEeHe3a.
25. OHTOTEHE3: TaIbl Pa3BUTHS y TIO3BOHOYHBIX.

26. OCHOBHBIE 33714l T€HETUKH.

27. 3axonsl Mennens: GopMyIHpOBKa U IPUMEPHI.

28. CueruieHHOE HacleI0BaHHE: OTKPBITUE U 3HAUYCHUE.
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29. XpoMOCOMHOE OTpECIICHHE MoJIa y YeIOBeKa.

30. HacnexctBeHnHasi 1 HEHACIECICTBEHHAS U3MEHUNBOCTD: PA3TUUHSL.

31. Myranuu: NpuYrHbI U KJIaccuuKarus.

32. TlocTpoeHue BapuallMOHHOTO Psijia U BAPUAIMOHHON KPUBOMA.

33. JlokasarenhCTBa SBOIIOIUU: TIPUMEPHI U3 Pa3HBIX 00JIaCTEH OUOIOTHH.

34. OcHOBHBIE TIOJIOKEHHS IBOMOIIMOHHON Teopun Y. [[apBuHa.

35. MUKpPO3IBOIIOLHUS: TBUKYIIHE CUIIBI U IPUMEPBHI.

36. DopMBI €CTECTBEHHOTO OTOOpa: XapaKTePUCTHKA.

37. MakpodBOJIOLHUS: OTJIMYHE OT MUKPOIBOJIIOLUU, (POPMBI SBOTIOIHIH.

38. Hayunble runoTe3sl MPOUCXOKIACHUS )KU3HU Ha 3emIIe.

39. OCHOBHBIE ATAaIbl Pa3BUTHSI XKU3HU 10 dpaM U TIEPHOIAM.

40. AHTPOMNOJOTHA: IPEIMET, METO/IbI, 3HAYCHHUE JUUISI U3YUICHUS YEIOBEKA.

41. OcHOBHBIE CTaJNH PBOJIIOIIMH YETOBEKA: XapaKTEPUCTUKA KaXKIOU CTaIUH.

42. ENVHCTBO Y€IOBEYECKUX pac U KPUTHKA pacu3Ma.

43. DKojorus Kak HayKa: 3aJlaud, METO/Ibl, OCHOBHBIE IKOJIIOTUYECKUE (PaKTOPHI.

44, AGuoTuveckue U OMoTHYECKHE (PaKTOPHI CPEIbl: IPUMEPHI, BIUSHAC HA OPraHU3MBI.

45. OCHOBHBIE XapaKTEPUCTUKH MOMYIISINH: YACICHHOCTbD, IJIOTHOCTh, THHAMUKA.

46. DkocucTema: onpeeeHne, KOMIIOHCHTBI, CTPYKTypa OHOIIeHO3a.

47. KpyroBopoT BEIIECTB B 3KOCUCTEME: TPOPHUUECKHUE YPOBHU, MUILEBbIE LIENU U CETH.

48. Yyenue B.M.Bepnanackoro o 6uoctepe: rpaHuibl, cocTaB, (pyHKIIMH KUBOTO BeIlle-
CTBa.

49. BnusiHMe aHTPOIOreHHbIX (aKTOPOB Ha Ouocdepy, rI0OaIbHBIE IKOJIOTHUYECKUE
npoOIeMBI.

50. 3HaueHue coxpaHeHUs OMOPa3HOOOPa3Us IS YCTOMYMBOCTH HKOCHUCTEM M 4YEJIOBe-
4ecTBa.

4. YCJIOBUS PEAJIM3AILIMU YYEBHOU JUCHUIJIAHBI

4.1. Tpe6oBaHHMSI K MUHUMAJIbLHOMY MaTepPUAJbHO-TEXHUYECKOMY O0ecrnedeHHI0

O6opynoBanue yueOHOTO KabMHETa 1 paboUYnX MECT KaOMHETa: yueOHBIE CTOJIBI, PYKOBO/I-
CTBa ¥ MOCOOUSI, CIIPAaBOYHBIE MaTEPHAIIBI.

O6opynoBanue yueOHOTO KaOuHeTa:

- IOCA/I0YHBIE MECTa M0 KOJTUYECTBY 00YyYarOIINXCS;

- pabouee MeCTO TpenoJaBaTes;

- HarJIsHbIC TTOCOOMS;

- IMAaKTUYCCKHUE MaTCpUalibl (3a)1aH1/15{ AJIE KOHTPOJbHBIX pa60T, JJId pa3HbIX BUIOB OIIC-
HOYHBIX CPEJICTB, MPOMEKYTOYHON aTTeCTAllUU U JIp.);

- TEXHUYECKHE cpeicTBa 00yueHus: (KOMIBIOTEP; MYJIbTUMEIUUHBIN MPOEKTOp; UHTEPaK-
TUBHAs JJOCKA, BBIXOJ B IOKAIBHYIO CETh).

4.2. UndopmanuonHoe odecriedeHne o0yueHust

OcHosnas numepamypa:

1. KoncrantunoB B.M. buonorus mis npodeccuii u cnenuaabHOCTeH TEXHUYECKOTO H
€CTECTBEHHO-HAYYHOTO Mpoduiiel: yueOHUK I CTY/. yapexacHui cpea. npod. oOpazoBanus /
B.M. Koncrantunos, A.I'. Pezanos, E.O. ®@aneesa; non pea. B.M. Koncrantunosa. — 3-e u3f.,
nepepad. u gom. — M.: M3gatenbckuii ieHTp «Akaaemusi», 2016 — 336 c.
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2. Slppirua B.H. buomnorus : yueOHUK M MPAKTUKYM JJIs1 CPEAHEro MpoQecCHOHaIbHOTO
obpazoBanus / B. H. Speirun [u np.] ; mox pemaknuern B. H. Speiruna. — 2-¢ uzn. — Mocksa:
UznatensctBo FOpaiit, 2025. — 378 c. — (IlpodeccnonansHoe obpazoBanue). — ISBN 978-5-534-
09603-3. — Tekcr : anextponHsld // OOpa3oBarenbHas mmaatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/560725

Jlononnumenvnas numepamypa:

3. Jlenuenko E.M. Iuronorus, rucromorus u smoOpuonorus: YueOnuk s CIIO /
Jlenuenko E. M. - 2-e w3a. ; wuchnp. m gom. - Mocksa Opaiit, 2022. - 347 c. -
(ITpodeccuonanproe obOpazoBanme). - Pexum mocryna: DIeKTpOHHO-OMOIMOTEYHAs cHCTEMa
IOpaiir, mist aBropu3. monb3oBateneit. - URL: https://urait.ru/bcode/491977

4. IpsixoB FO.T. duromaronorus : Yuebnoe mocoome s CIIO / [psxoB 0. T.,
Enanckuii C. H. - Mocksa : FOpaiit, 2022. - 238 c. - (IIpodeccuonansnoe obpa3oBanue). -

Pexxum poctyna: DnekrpoHHO-OuOIMoOTeuHas cuctema fOpaiit, 1yig aBTopu3. moib3oBaTenel. -
URL.: https://urait.ru/bcode/491288

5. [Tandunosa O.®. dusmnonorusi pacTeHU ¢ OCHOBaMU MUKpOOUOJIOTUU: YUEOHUK U
npaktukym s CITO / [Mandunosa O. @., [Tumsmmkoa H. B. - 2-¢ u3a. - Mocksa : FOpaiir,
2022. - 185 c. - (IlpodeccuonanbHoe obOpazoBanue). - Pexxum gocryma: DNeKTpPOHHO-
oubmuoreynas  cucrema  HOpaift, 111 aBTOpH3. I10JIb30BaTENEH. - URL:
https://urait.ru/bcode/494665

6. Emues B.T. Mukpo6uonorus: Yueounuk s CITO / Emues B. T., Mumryctun E. H. -
8-e u3x. ; uctp. u goi. - Mocksa : FOpaiit, 2022. - 428 c. - (Ilpodeccuonansnoe obpazoBanue). -

Pexxum poctyna: DnekTpoHHO-OuOIMOTeuHas cuctema FOpaiit, 1y aBTOpu3. mosib3oBareneil. -
URL.: https://urait.ru/bcode/491852

5. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHWS YUYEBHOM
JANCHUITVINHBI
KoHTpoJsib 1 oneHka pe3yiabTaToOB OCBOCHMSI YUYEOHON TUCIUIUIMHBI OCYIECTBISETCS
IIPENOAABATENIEM B IIPOLECCE MPOBEICHUS NMPAKTUUYECKUX 3aHATUN, TECTUPOBAHMS, A TAKXKE BBI-
MOJIHEHUS 00y4aIOUIMMUCS UHIMBUYaJIbHBIX 3aJJaHUM, TPOEKTOB, HCCIEA0BAHUM.

®DopMBbI M1 METOBI
Oomas/ npogeccuo- P A

HAJIbLHAs KOMIIETEH-
U

Pe3yabTaTsl 00yyenus

KOHTPOJISI M OLIEHKH
pe3yJabTaToB 00y4e-
HHUS

OK 02. Hcnons3zoBath
COBpPEMEHHBIE  Cpej-
CTBa TIOWCKA, aHaIW3a
U HMHTEPIPETAIlMHd WH-
¢dopmarmu, u wmHDOP-
MaIlMOHHBIE TEXHOJIO-
THA IS BBITIOJTHEHUS
3ama4 npogeccro-
HaJbHOMU AESITebHOCTU

YMmenust:

— ONpeseNATh 3aJa4M JJIsl TonucKa nHopmManuu

— OTIpeNeNIATh HeOOXOAMMbIE HCTOYHUKH MH(OpMAIiH

— IUTAHUPOBATH IPOIIECC MTOUCKA

— CTPYKTYpHPOBATh MOTydaeMyro HH(POPMAIIHIO

— BBIJICJIATH HanOoJee 3HaunMoe B TIepedHe HHPOopMauu

— OILIEHUBATh TPAKTHYECKYI0 3HAYMMOCTH PE3yIbTaTOB IO-
HcKa

— o(opMIIATE pe3yNbTaThl TOKMCKA, NPUMEHSTH CPEICTBA
MH(QOPMAMOHHBIX TEXHOJIOTHH Uil pelieHus npodeccro-
HaJIBHBIX 3a/1a4

— MCIOJIB30BaTh COBPEMEHHOE MTPOrpaMMHOE o0ecriedyeHue
— MCNOJIB30BaTh Pa3jIMyHble HU(POBHIE CPEACTBA ISl pelle-
HUSI IO eCCHOHANBHBIX 33/1a4

[IpakTryeckue 3aHATHS
KonrponsHas padora
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https://urait.ru/bcode/491977
https://urait.ru/bcode/491288
https://urait.ru/bcode/494665
https://urait.ru/bcode/491852

3uanus:

— HOMEHKJIaTypa HH()OPMAINOHHBIX HCTOYHUKOB, IPUMEHSI-
€MBIX B IPO(ECCHOHANBHOMN ESTEIbHOCTH

— IIPHEMBI CTPYKTYpUPOBaHUs HHPOpManuu

— ¢opmaT ohopMIIEHUS PE3YyNBTATOB IOWCKa MH(OpMAIH,
COBPEMEHHBIE CPEJICTBA U YCTPONHCTBA HH(POPMATH3ANH

— TIOPSAOK MX TPHMEHEHUs U MIPOTpaMMHOE 00ecIedeHUE B
podeCcCHOHANBHON JEeSTeNLHOCTH B TOM YHUCIE C UCIIOJb-
30BaHUEM IIU(POBBIX CPEIICTB

DpoHTANIBHBIN 0IpOC

OK 04. DddexruBno
B3aMMOJEICTBOBATh U
paboTaTs B KOJUICKTHBE
1 KOMaHze

Ymenus.

— OpPTraHU30BHIBATh Pa0OTy KOJUICKTHBA M KOMaH/bI

— B3aUMOJICHCTBOBATH C KOJUIETAaMH, PyKOBOJACTBOM, KIIH-
€HTaMH B X0Ji¢ MPO(ECCHOHATBHOHN IeATETHHOCTH

IIpakTuueckue 3aHATUL
Kontponsuas padora

3HaHug.

— IICUXOJIOTHYECKHE OCHOBBI NEATEIHLHOCTH KOJUIEKTUBA,
IICUXOJIOTHYECKHAE OCOOEHHOCTH IUYHOCTH

— OCHOBBI IIPOCKTHOM JEATEIbHOCTH

OpOoHTANIBHBIN 0npoC

OK 07 CopeiicTBOBaTh
COXpaHEHHI0 OKpyXkKa-
Ol cpedsl, pecyp-
COCOEpeNEHUI0, TpH-
MEHSATB 3HAaHHS

00 W3MEHEHHH KiInMa-
Ta, NPUHIMIBI Oepex-
JIMBOTO TPOM3BOJICTBA,
3¢ PEeKTHBHO OEHUCTBO-
BaTh B YpE3BBIYANHBIX
CUTyaludax

Ymenus:

— co0JII0IaTh HOPMBI KOJIOTUIECKOM 0E30MacHOCTH;

— OMpENENATh HANPABICHUS PECYpPCOCOEPEKEHUSI B paM-
Kax Mpo(ECCHOHATBHOM IEATENBHOCTH MO CIEIHaTbHOCTH,
OCYILIECTBIISITH PA0OTY C COONIOJICHUEM MPUHIIUIIOB Oepex-
JIMBOTO MPOU3BOJICTBA

— OpraHM30BbIBATh MPOGECCHOHATBHYIO JESTENLHOCTh C
YYETOM 3HAHUH 00 W3MEHEHHU KIMMATUYECKUX YCIOBHIA
peruona

[MpakTrdecKkue 3aHsTUS
KonrponbHas padora

3HaHusa:

— MpaBWJIa JKOJOTHYECKOW O€30MacHOCTH TpPH BEICHUU
npo(eCCUOHANBHOM JAeITEIBHOCTH

— OCHOBHBIE PECypcChl, 3aJIeHCTBOBaHHBIE B Mpodeccro-
HaIbHOM JEITEILHOCTH

— IyTH 00eCIeUeHUsI PecypcocOepeKeHuUs

— MPUHIIKIEI 6€PEXITUBOTO MPOU3BOICTBA

OCHOBHBIE HAampaBJI€HUs HW3MEHEHUS KIMMAaTUYECKUX
YCIIOBUH peruoHa

DpOHTANIBHBIN 0IIPOC

IIK 1.3. BeInonssITh
KOHTPOJIb, aHAIU3 |
ONTHMU3AIMIO  PEKH-
MOB  paboOThl  XOJIO-
JTUIBHOTO  000pyI0Ba-
HUA

Ymenus:

— YMEHHE aHaJIN3MPOBaTh BIUSHUE TEMIEPATypHBIX pe-
XHMMOB Ha CKOPOCTb MHMKPOOHOJOTMYECKOW HOp4YM u Ono-
XMMHUYECKUX U3MEHEHHUH (HalpuMep, aBTOJIN3, OKUCIICHNE) B
XpaHUMOH TPONYKUMU Ui ONpEAETCHUS ONTUMANbHBIX
YCIIOBUHM XpaHEHHUS.

[IpakTHyeckne 3aHATHS
KonrponsHas padora

3Hauusa:

- 3HAHWe OMOJIOTMH MHUKPOOPraHU3MoOB (OaKTepHii,
IUIECHEBBIX TPUOOB, APOKIKeii), MX KU3HEHHBIX IIUKJIOB,
YCJIOBHI POCTa M Pa3MHOMKEHHSI, a TAK)Ke BJIUSTHUS HHU3-
KHX TeMIepaTyp Ha HX aKTHBHOCTbL W OMOXMMHYECKHE
NMPOIECCH] B MUIIEBHIX MPOAYKTAX.

DpoHTANIBHBIN 0IIPOC

HaBpikn:

—HaBBIK TPUMCHEHUS METOJOB MHKPOOUOIOTHIECKOTO
KOHTPOJIS [T OLIEHKH CAHUTAPHOTO COCTOSTHHS 000pYI0Ba-
HUS Y KayecTBa NPOAYKIIMH, a TAK)KE€ HaBbIK HHTEPIPETALINH
OHMOJIOTHYECKUX TMOKa3aTeiel M KOPPEKTHPOBKU U OITH-
MU3aIIH PabOTHI XOJIOAUIBHBIX YCTAaHOBOK.

[IpakTryeckne 3aHATHS
KonrponsHas padora
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6. IOIMOJJHEHHUA U U3SMEHEHHWSA B PABOUYEM ITPOTPAMME

JlomosiHeHusi M U3MeHeHHsI B padoueii mporpamMmme 3a / Y4eOHbIii roj
B pabouyro nmporpammy no aucuuruinae «buonorusy s crienmanbrocty 15.02.06 «Mos-
Ta)X, TEXHUYECKasl SKCIUIyaTalllus U PEMOHT XOJOJWUIbHO-KOMIIPECCOPHBIX M TEIJIOHACOCHBIX
MAalIUH U YCTAaHOBOK (10 OTPACIISIM)» BHOCSTCS CIIEIYIOLIME AOMOTHEHUS U U3MEHEHUSI:

I[OHOJIHQHI/ISI U U3MCHCHUS BHEC

(momxuocTh, ®.1.O., moanuce)

Paboyas nmporpaMma paccMOTpEHa Ha MEAArOrMYECKOM COBETE KOJUIEKA
IIporokon Ne. or «__ » 20 1.

3am. nupekropa no YMP
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