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Pabouass mporpamma yuebnoi mucruruiuabl O.13 «BHUOJIOT'US» paspaboTtana Ha
OCHOBE:

- 3akoHa P® ot 29 npexabpst 2012 r. Ne 273-®3 «O6 obpazoBanun B Poccuiickoii
denepaunm»;

- @enepanbHOTO TOCYJAPCTBEHHOTO  00pa30BaTENbHOIO  CTaHAApTa CPEIHEro
npodeccronanbHOr0 00Opa3zoBanust 1o crnenuaibHocTH 35.02.16 Dkcrutyatauus u
PEMOHT CEJIbCKOXO3SIMCTBEHHON TEXHUKHM M 00opyAoBaHus (mpuka3 MuHHCTEpCTBA
npocgetnienus Poccutickoit deneparuu Ne 235 ot 14.04.2022 1.);

- @enepaiabHOrO rOCYAapCTBEHHOTO 00pa30BATENBHOIO CTAaHJApPTa CPEAHEro OOIero
oOpa3oBaHMsl YTBEPKICHHOIO TMpUKa3oM MuHHCTepcTBa 00pa3oBaHMs M HayKd
Poccutickoit @eneparuu ot 17 masg 2012 1. Ne 413;

- Ilpukaza MunucrepctBa npocsemeHuss PO or 12 aBrycra 2022 r. Ne 732 «O
BHECCHHH U3MEHEHHUU B (pefiepalbHbIi TOCyAapCTBEHHBIM 00pa3oBaTEIbHBIM CTaHAAPT
cpenHero obmiero  oOpa3oBaHUsA, YTBEPKIEHHBI  mpukazoM MuHucTepcTBa
obOpaszoBanus u Hayku Poccuiickoit @eneparuu ot 17 Mast 2012 r. Ne 413y;

- IIpukaza MununcrepcrBa npocsemenust Poccniickonn ®enepannn ot 24.08.2022 Ne
762 «O06 ytBepxkaenuu Ilopsigka opraHu3alvy U OCYIIECTBICHUS 00pa3oBaTelbHOU
NEeATENBHOCTH 10 00pa3oBaTeNbHBIM NPOrpaMMaM CpEJHEro MNpodecCHOHATIBLHOIO
00pa3oBaHUs;

-e [Ipukaza MunucrepctBa npocseuieHust Poccun ot 23.11.2022 Ne 1014 «O6
yTBEpKJIeHUU (eaepaabHOl  00pa3oBaTeIbHOM MPOrpaMMbl  CPETHEro  OOIIETO
00pa3oBaHuUs;

- IpUMEpPHON paboueld MporpaMmbl 00IIe00pa30BaATEIBLHON JUCIUTUIMHBL «buoorus»
(6a3oBBIfi  ypoBeHb) M TIPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aAlUi
(omoOpeno Ha 3acemanuu Ilemarorudeckoro copera ®I'bOY IO MPIIO mporokoiom
Ne 6/2025 ot «18» anpesst 2025 roxaa).

Opranuzarop-paspadotunk: PI'6OY BO Anraiickuit AY
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI YYEBHOM
JANCIHUITIJINHBI

1.1 Ob6aacTh npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamma yueOno#t muctummuiiabl OJ[.13 «buosnorus» sBiaseTcss 4acTbio
OCHOBHOU 00pa3zoBaTeabHON MporpaMmbl B cooTBETCTBUM ¢ PI'OC 1o crennalibHOCTH
CIIO 35.02.16 Oxcruryatanusi ¥ PEMOHT CEINbCKOXO3AMCTBEHHOW TEXHHUKUA U
0o00opynoBaHus Ha 0a3e OCHOBHOTO 00IIIEr0 00pa3oBaHUs.

1.2 Mecro y4eOHOH IMCHUMILUIMHBI B CTPYKType OCHOBHOM 00pa3oBaTeIbHOM
NPOrpaMMBbl:

Vyeonas gucuunnuHa OJ[.13  «buonorus» sgBiasercs y4yeOHOW AUCHUIUITMHON
o0s3aTeIbHON IPEAMETHON obnactu «ECTECTBEHHO-HAy4YHBIE  IPEAMETHD)
(benepaibHOro TOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHIapTa CPEAHEro OOIIero
oOpa3oBaHUs.

1.3 Ieau u 3a1a4M y4eOHOM IMCHUIIIUHBI — TPEOOBAHUS K Pe3yJ1bTAaTaAM OCBOEHUS
yueOHO# JUCHUILINHBI:

Lenp wu3ydenust aucHUIUIMHBL «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHUE
OOyYarOIIMMUCS 3HAHUSIMU O CTPYKTYpHO-(YHKIMOHAJIBLHOW OpraHu3allud >KUBBIX
CUCTEM pa3HOI0 paHra W MNpPUOOpPETEHHWE YMEHUW HCIOJb30BaTh ATH 3HAHMS IS
I'PAMOTHBIX JIEUCTBUIA B OTHOLLIEHUU OOBEKTOB KUBOW MPUPOJIBI M PEIICHUS PA3IMYHBIX
KU3HEHHBIX MPOOIeM.
3amaum JUCIUIIINHEL:

- OCBOCHHME OOYYarOUIMMUCS CUCTEMbl 3HAHUW O OMOJOTMYECKUX TEOPUSIX, YUCHUSX,
3aKOHAxX, 3aKOHOMEPHOCTAX, TUIOTE3aX, NPaBUJIaX, CIYKAIIUX OCHOBOW A
(dbopMUpOBaHUS MTPEICTABICHUIN O €CTECTBEHHO-HAYYHON KapTHHE MUPA;

- 0 METOJaX HAyYHOTO TO3HAHUS, CTPOCHUU, MHOTOOOPAa3UU U OCOOEHHOCTSIX KUBBIX
CUCTEM pAa3HOTO YPOBHS OpraHU3allud, BBIJAIOIIMXCS OTKPBITHUSX U COBPEMEHHBIX
HCCJIEOBAHUSIX B OMOJIOTHH,

- (hoopMUpOBaHKE y 00YUAIOIINXCS TO3HABATEIbHBIX, UHTEJUICKTYaJIbHBIX U TBOPYECKUX
CITIOCOOHOCTEM B MpoIlecce aHalau3a JaHHBIX O MYTSAX Pa3BUTHS B OHMOJOTHU HAyYHBIX



B3IJISI0B, UCH U TIOJXO0B K M3YyYEHHIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OPraHU3AIINM;
- CTaHOBJIEHHE Yy OOydYaromuxcsi oOmiel KyJiabTypbl, (yHKIMOHAIBFHOW TPAMOTHOCTH,
pa3BUTHE YMEHUN OOBICHATh W OLEHHUBATH SIBICHHUS OKPYXKAIOIIEro MHpa >KHUBOM
HpUPOABI HA OCHOBAaHUY 3HAHHUH U OIBITA, MOJYUYEHHBIX MPU U3YYECHUU OUOJIOTUH;

- popmupoBaHue y 00y4aIOIMXCs YMEHUN WILTIOCTPUPOBATh 3HAUEHUE OMOIIOTUYECKUX
3HaHUII B TIPAKTUYECKOM JESATETBbHOCTH YeNOBEeKa, PAa3BUTUH  COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTHIA U arpoOHOTEXHOIOT Hif;

- BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH MO3HAHHS YETIOBEKOM >KMBOW MPHUPOJIBI,
HEOOXOMMOCTH OEpEeKHOTO OTHOIIEHUS K HEH, COOMIOEHUS 3TUYECKUX HOPM IIpU
MPOBEICHUH OMOJIOTUYECKUX UCCIIEIOBAaHUM;

- OCO3HAHME IEHHOCTH OWOJOTMYECKMX 3HAaHUW M  TOBBIIICHUS
HKOJIOTMYECKOM KYIbTYpPHI, A1 ((OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

- MpUMEHEHHUE MPUOOPETEHHBIX 3HAHUN ¥ YMEHUN B MMOBCEAHEBHOM JKU3HU JIJISI OIICHKU

YPOBHS

MOCJICJICTBHIA  CBOEH JCATCIBPHOCTH 110 OTHOIICHHWIO K OKpYXKaromehH cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHE M COOJIOJCHHUE Mep NPOGUIAKTUKH
3200JIEBaHUN.

OcBoenue conepxanus ydeOHoW mucrumiuabl OJ1.13 «buonorus» obecrnedynBaer
JOCTIKEHHUE 00YUaIOIMMUCS CIEAYIOIINX Pe3y1bmamaoes:

Ilnanupyembie pe3yjbTaThl OCBOCHHUS 001€00pa30BaATeJbHON JUCHUILVIMHBI B
coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kon n Ii1anupyeMble pPe3yJabTAThl OCBOCHHS JUCIHHUILIHHBI
Yy
HAMMEHOBaHHUE
‘l’OPM“pyeM”uX O0mme JMcHunIMHAPHbIE
KOMIIeTCHIH

OK 01. Beibupats B yactu TpynoBoro Bocnutanusi: | [IP61 cpopmupoBaHHOCTH 3HaHUN O

IUIAHUPOBAaTh U  CaMOCTOSITENILHO
BBITOJIHATH TAKYIO JEATEIBHOCTD;

- JIP29 wuHTEpec K pa3INYHBIM
cdepam npodeccuoHaTbHON
NeSITeNIbHOCTH,
Osuanenue
Y4eOHbIMU
NeUCTBUAMM:
a) 0a3oBble
NeHCTBHA:

- MP5 CaMOCTOSITEIIBHO
bopmynupoBaTh u
aKTyaJIu3upOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- MP6 YCTaHABJINBATh
CYIIECTBCHHBIM  IIpU3HAK  WJIHU

YHUBEPCAJIbHBIMH
NMO3HABATEJbHBIMU

JOIrH4YE€CKHue

CIOCOOBI PelIeHUs - JIP27 TOTOBHOCTH K TpYAY, | MECT€ U POJM OHOJOTMHU B CHUCTEME
3aja4 OCO3HAaHHE IIEHHOCTH MAacTepCTBa, | HAYYHOIO 3HAHUS;, (PYHKIIMOHAIBHON
npoeCCHOHATIBHON | TPYAOJItO0HE; I'PaMOTHOCTH YEJIOBEKA Ul PEIEHUs
NEeATEIbHOCTH - JIP28 roTOBHOCTb K aKTHUBHOH | )KHU3HEHHBIX MPOOJIEM;

IIPUMEHUTEIBHO K NeSITeIbHOCTH TexHosorudeckoil u | [IP62  chopMupoBaHHOCTH  yMEHUS
pa3IMYHbIM COLIMAJIbHOU HaIpaBJIEHHOCTH, | PaCKpbIBaTh coJiep>KaHue
KOHTEKCTaM CHOCOOHOCTh UHHULIUUPOBATh, | OCHOBONOJArAIOMIUX OHOIIOTHYECKUX

TCPMHUHOB U HOHATHH: KHU3Hb, KJICTKA,
TKaHb, OpraH, OpraHW3M, BUJ,
MOMYJISALNSI, JKOCHCTEMa, OWOIICHO3,
ouocdepa;  mertabomuzm  (oOMeH
BEIICCTB W TMPEBPANICHUE DHEPTHH),
romMeocTas (camoperynsius),
OuocuHTe3  Oenka,  CTPYKTypHas
OpraHu3aIus KHUBBIX CHUCTEM,
JUCKPETHOCTD, caMoperyisaus,
CaMOBOCIIPOU3BEJICHHE
(periponykmusi), HACIEICTBEHHOCTb,
W3MEHUYUBOCTh, DSHEPro3aBUCUMOCTb,
pocT W pa3BUTHE,  ypOBHEBas
OpTraHHU3aIus;

I[TP63 chopMUPOBAHHOCTh YMEHUS
pacKpbIBaTh COJIepKaHue




OCHOBaHMS JUISt CpaBHCHHSI,
KJIaCCU(UKAIUU ¥ 0000IICHNUS;

- MP37 OTIPEICTIATh 8 (N85
JIeITEIIbHOCTH, 3a7aBaTh
mapaMeTpel M KPHTEPHH  HX
JIOCTIDKEHMUS;

- BBIABIIATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHS B

paccMaTpUBaEMBbIX SBJICHUSIX;

- MP8 BHOCUTH KOpPPEKTUBBI B
NeSITEIbHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEILIM,

OLICHUBAaTh PUCKU  IOCJIEICTBHUI
JIEATEIIbHOCTH;

- MP9 pa3BuBath KpeaTUBHOE
MBIIJIEHUE npu pelLIeHnn

YKU3HEHHBIX TTpo0OiieM

0) 0azoBbIE HCCIEA0BATEIbCKHE
AeHCTBUA:

-  MPI11 Bmametp  HaBBIKAMU
y4eOHO-UCCIIeI0BATENbCKOM u
MIPOEKTHOM JeSITeNbHOCTH,
HaBBIKAMH Pa3pelIeHUs MpooIIeM;

- MPI16 BbISBIATH NPUYUHHO-
CJICICTBCHHBIC CBS3U u
aKTyaJlu3UpOBAaTh 3ajauy,
BBIJIBUTATh TUIIOTE3y €€ PEIIeHMUs,
HAXOJHTh apTyMEHTHI TUIS
JIOKa3aTeJIbCTBA CBOMX
YTBEPKJICHUH, 3aJaBaTh
napameTpbl U KPUTEPUH PEIICHNUS;

- MP17 aHaJIU3UpOBaAThH
MOJIYYCHHBIE B XOJI€ PEIICHHS
3ala4il  Pe3yNbTaThl, KPUTHUUYECKU
OIICHUBAaTb WX  JIOCTOBEPHOCTb,
MIPOTHO3UPOBAaTh  M3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- MP21 ymeTh NEpeHOCUTH 3HAHUS

B [T03HABATENIbHYIO u
IIPAKTUYECKYIO o0nactu
KU3HEJESATENIbHOCTH;

- MP22 ymerp UHTErpUpPOBaTh
3HaHUS W3 Pa3HBIX MPEIMETHBIX
oOuacreii;

- MP23 BuIIBHUTATH HOBBIE HIEH,

npearaTh OpUTHHATLHBIC
MIOJIXOJTBI U PEIICHHUS;
- MP2 CIIOCOOHOCTH ux

HCIIOJIF30BAaHUS B IMO3HABATCIIHHOM
)41 COL[I/IaJlBHOﬁ IPaKTUKE

OCHOBOIIOJIararommx OMOIOTMYECKUX

TEOpPUA U  TUIIOTE3:  KIETOYHOM,
XPOMOCOMHOM, MYTallUOHHOM,
JBOJIFOLIUOHHOM, IIPOUCX 0K ICHUS
KHU3HU U YEIOBEKa,

[1P64 chopMUPOBAaHHOCTH yMEHUS
pacKpbIBaTh OCHOBOTOJIAraroIue
Ouosornyeckue 3aKOHBI u

3akoHomepHoctu (I'. Mennens, T.
Moprana, H.M. Basunoma, O.
I'exkkens, ®. Mrwomnepa, K. bapa),
IPaHUIBI KX PUMEHHUMOCTH K JKUBBIM
cucTeMam;

I1PGS npuoOpeTeHue OTbITa
NPUMEHEHHUS  OCHOBHBIX  METO/IOB
HAy4YHOT'O TO3HAaHMsI, UCTIOIb3YEMbIX B
Ouonoruu: HaONIOACHUS U ONMUCAHUS
JKUBBIX  CHCTEM, IPOLIECCOB U
SIBJICHUI; OpraHU3allid U TPOBEICHUS
OMOJIOrMYECKOro JKCIIEPUMEHTA,
BBIIBIDKCHUST TUIIOTE3, BBISABICHUS
3aBHCHUMOCTH MEXIY HCCIETyeMbIMU

BEJIMYMHAMU, 0OBSICHEHUS
MIOJIYYEHHBIX pe3ynbTaToOB u
(bopMyIIMpOBaHUS BBIBOJIOB c

UCIIOJIb30BAHUEM HAyYHBIX MOHSATHH,
TEOPUI U 3aKOHOB;

ITP66 chopMUpOBAaHHOCTH yMEHUS
BBIJICJIATh CYIIECTBEHHBIE TPU3HAKU
BUPYCOB, KJIETOK TPOKapuoT U
DYKapHOT; OJTHOKJICTOYHBIX u
MHOT'OKJIETOYHBIX OPTaHU3MOB, BUJIOB,
OHOreoIIeHO30B i DKOCHCTEM;
0COOEHHOCTH  TpOILleCCOB  OOMeHa
BEIIECTB M TPEBpAICHHUs] YHEPTHU B
KJIeTKe, (OTOCHHTE3a, MIACTUYECKOTIO
u SHEPreTHYECKOTo oOMeHa,
XeMOCHHTEe3a,  MHTO3a,  Meio3a,
OTIJIOJIOTBOPEHHS, pa3BUTHA u
pPa3sMHOXEHHS, WH/IUBUIYAIBHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a),
60pbOBI 3a CYIIECTBOBAaHHUE,
€CTECTBEHHOTO otbopa,
BUJI000pa30BaHus,
MPUCTIOCOOJIEHHOCTH OpPraHU3MOB K
cpene oOuTaHus, BIIMSIHUS
KOMITOHEHTOB IKOCHCTEM,
AHTPOIOTEHHBIX U3MEHEeHUI B
DKOCHCTEMaX  CBOCM  MECTHOCTH,
KpYyroBopoTa BEIIIECTB U
MIpEeBpaIIeHE YHEPTUHU B Onocdepe;
[TP68 chopMuUpPOBAaHHOCTH yMEHUS
pemiath  OMOJOTHYECKHE  3adadd,




COCTaBJIATh TCHOTHUIIMYECKUE CXEMBI
CKpCIIUMBaHuA JIsI Pa3HbIX THUIIOB

HaCJEeI0BAHUS MIPU3HAKOB y
OpraHU3MOB,  COCTaBJISATh  CXEMBI
IIepeHoca BEIIECTB M DJHEPruu B
JKOCHUCTEMAX (uenm MMUTAHUS,

MTUAIIEBHIE CETH)
OK 02. B o0aactu menHocru HayuHoro | [IP69 cdopmupoBaHHOCTH yMeHUI
Hcnons3oBath MO3HAHMSL: KPUTHUYECKH OLEHUBATh MHPOPMAIUIO
COBPEMEHHBIE - JIP36 c(OPMHPOBAHHOCTD | OMOIOTHYECKOTO coJiepKaHus,
CpelcTBa MOUCKa, MHPOBO33PEHUS, BKJIFOYAIOLIYIO IICEB/IOHAYYHbIE
aHaJu3a u COOTBETCTBYIOIIETO COBPEMEHHOMY | 3HAHUSI W3 PA3IUYHBIX HCTOYHUKOB
HWHTEpIpETALNU YpOBHIO  pa3BUTHUA Hayku U | (cpeacTBa MaccoBoil uHpopmanuu,
uHpopMaIUU U 00111eCTBEHHOU MPaKTUKH, | HAYYHO-TIOMYJISIPHbBIE MaTepHabl);
nH(pOpMaLIOHHbIE OCHOBAHHOT'0 Ha JUAJOre KyJlbTyp, | HHTEPIPETUPOBATH 3TUYECKUE
TEXHOJIOTUH JIISt CIIOCOOCTBYIOLIETO OCO3HAHHUIO | aCIEKThl COBPEMEHHBIX UCCIIEA0BAHUN
BBIIIOJIHEHMS 33J]a4 | CBOETO0 MECTa B MOJUKYJIBTYPHOM | B ouomnoruw, MEJULIUHE,
npodecCHoHATLHOW | MUPE; OMOTEXHOJIOTHH; paccMaTpuBaTh
NEeSATEIbHOCTH - JIP37  coBepuieHCTBOBaHUE | rI00aNbHbBIE 3KOJIOTUYECKHE
A3BIKOBOM u YUTATEIbCKOU | MPOOIEMbI COBPEMEHHOCTH,
KYJIbTYpbI KaK cpenctBa | GOpMUPOBATH MO OTHOLIECHUIO K HUM

BSaHMOI[efICTBHH MCKAY JIIOJAbMU U
IIO3HAHHA MHUPaA,

- JIP38 oco3HaHWe IIEHHOCTH
HAYYHOM JIEATENHHOCTH,
TOTOBHOCTH OCYHICCTBJISITI)

MIPOEKTHYIO U HCCJEI0BATENbCKYIO
JeSATEeIbHOCTh UHJIUBUAYATHHO U B
rpy1Ie;
OBiaaaenue
y4eOHBbIMHU
JeHCTBHSIMM
B) pa0oTta ¢ nHopManmei:

- MP25 BnameTrs  HaBBIKAMU
MOJyYEeHUS uH(popManuu nu3
HCTOYHHKOB pa3HbIX THIIOB,
CaMOCTOSATEILHO OCYIIECTBIISATh
MTOMCK, aHaJIN3, CUCTEMATH3AIIUIO0 B
WHTEPIPETAIINIO uHdopmauu
pa3INYHBIX  BUIAOB U ¢dopM
MIPE/ICTABJICHHS;

- MP26 co3gaBaTh TEKCTHI B
pasnUYHBIX ¢dopMarax ¢ ydeToM

YHUBEpPCAJIbHBIMHA
NnMo3HaBaTEJIbHbBIMHU

HazHaueHus  uHpopMamuu U
LEeJNEeBOM  ayOUTOpPHH, BbIOMpas
ONTHUMAJIBHYIO bopmy

MPEJICTaBICHUS U BU3yaTH3aluy;
- MP27 oueHuBaTh 1OCTOBEPHOCT,
JETUTUMHOCTh WH(pOpMAIuu, ee
COOTBETCTBUE MPaBOBbIM u
MOPAJIbHO-ITUYECKUM HOPMaM;

- MP28 wucnonws3oBath cpeacra
WH()OPMaAITMOHHBIX "

COOCTBEHHYIO TIO3UIIUIO;

[1P610 cdopmMupoOBaHHOCTH yMEHUU
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE
U YCTHBIE COOOIIEHUS HAa OCHOBE
Ouonoruyeckod  uMHpopMauMu U3
HECKOJIbKUX HUCTOYHHKOB, TI'PaMOTHO
HCIIOJIB30BaTh TMOHATUMHBIA anmapar
ouosiorun




KOMMYHUKaIIMOHHBIX TEXHOJIOTHI

B perieHnn KOTHUTHBHBIX,

KOMMYHHKATHUBHBIX u

OpTraHU3aIMOHHBIX 3a1aq c

COOII0IEHUEM TpeboBaHU

OPrOHOMUKH, TEXHUKHU

0e30MacHOCTH, TUTUEHBIL,

pecypcocOepexeHus, MPaBOBBIX W

STUYECKHUX HOPM, HOPM

nH(OPMAIMOHHON 0€30MTaCHOCTH;

- MP29 Bimazethb  HaBBIKaMU

pacrmo3HaBaHUs u 3aIUTHI

uHopmarnuu, HHPOPMAITMOHHON

0€30MaCHOCTH JIMYHOCTH
OK 04. - JIP2 TOTOBHOCTh k | [TPG5 npuoOpeTeHue OTIbITa
DddexTuBHO CaMOpPa3BHTHIO, NPUMECHCHHUST  OCHOBHBIX  METOJIOB
B3aMMO/ICIICTBOBATh | CAMOCTOSITEIbHOCTH U | HAYYHOT'O MO3HAHUS, UCIIOJIb3yEMbIX B
1 paboTaTh B CaMOOTIPE/ICIICHUIO; Ouonorun: HAOMIOJIEHUS W OMHUCAHUS
KOJUJIEKTHUBE U -MP4  oBnajgeHue = HaBBIKAMH | )KUBBIX  CHCTE€M, MPOIECCOB H
KOMaH/Ie y4eOHO-UCCIIeIOBATEIILCKOMH, SIBIICHUH; OPTaHU3AIUHA U TPOBEICHUS

MIPOEKTHOM U COLIMAJILHOU | OHMOJOTHYECKOTO JKCIIEPUMEHTA,

JESITEIIBHOCTH; BBIBIDKCHUS TUIIOTE3, BBISABICHUS

OBjaneHne  YHHBEPCAJBHBIMH | 3aBUCUMOCTU MEXJy HCCIETyeMbIMU

KOMMYHUKATHBHBIMHU BEJIMYMHAMU, O0BSICHEHUS

AelcTBUSIMMU: MOJTY4YEHHBIX pe3yabTaToOB u

0) coBMecTHas1 1eATeJIbHOCTD! (bopMyIupoBaHUS BBIBOJIOB C

- M35 noHumaTth U HCHOJIB30BaTh
MpEeUMYyIECTBA  KOMaHIHOW U
WH/IMBUYaJIbHOU PabOTHI;

- M37 IIPUHUMATh LEeIn
COBMECTHOM JEATENBHOCTH,
OpraHU30BBIBATH u
KOOpAMHHUPOBAaTh JEHCTBUS IO €€
JOCTHKEHHUIO: COCTaBJIATh IUIaH
JENUCTBUM, pacIpeneisiaTb poiid ¢
y4€TOM  MHEHUH  yYacTHUKOB
o0cyX1aTh pe3yJIbTaThl
COBMECTHOM paboTBhI;

- M40  xoopauHUpOBaTH U
BBIMOJIHATE PabOTy B YCIOBHSX
peasibHOTO, BUPTYaJlbHOTO U
KOMOWHUPOBAaHHOTO
B3aMMO/ICUCTBHS,

- M41 ocymecTBasTh MO3UTHBHOE
CTpaTerMyeckoe  IOBEJIEHHE B
pa3IMYHBIX CUTYalUsAX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, OBITH
WHULUATHBHBIM

OBinageHue  yHMBeEpPCaJIbHBIMH
peryisiTHBHBIMH J1CHCTBUSIMU:

r) NpUHSTHE ce0si W JPYrux
JIIoJIei:

- M59 npuHuMMaTh MOTHBBI U

WCIIOJIb30BAHUEM HAyYHbBIX IOHSATHH,
TEOpUU U 3aKOHOB




apryMeHTBl Jpyrux Jojeil mnpu
aHanm3e pe3yabTaToB
JeSITeIbHOCTH;

- M60 npusHaBaThb CBOE IPAaBO U
IPaBO JIPYTUX JIIOJEH Ha OIINOKY;

- M61 pa3BuBaTh CHOCOOHOCTH
INOHUMAaTh MUP C MO3ULMU APYrOro
4eJJ0BeKa

OK 07.
ConeiicTBOBaThH
COXPAaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocoepekeHu
10, IPUMEHSITh
3HAHUS 00
W3MEHEHUU
KJIMMAaTa, PUHITAIIBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BhIYAITHBIX
CUTYaIUAX

B 00J1acTH YK0JI0rHYECKOT0

BOCIIMTAHUS:
- JIP31 c(hOpMUPOBAHHOCTH
AKOJIOTMYECKOU KYJIBbTYPBHI,

IIOHUMAHUE BIIMSAHHUS COLMAIIBHO-
SKOHOMHUYECKHUX  IMPOIIECCOB  Ha
COCTOSIHHE PUPOIHOMN u
COLUMAIIBHOM  Cpelbl, OCO3HAHUE
J100aIBHOTO Xapaxkrepa
HKOJIOTUYECKUX TTPOOIIEM;

- JIP32 IJIAaHUPOBAHUE u
OCYILIECTBJICHUE JICUCTBUI B
OKpY’KallIllel cpele Ha OCHOBE
3HAHUSA uesen YCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEINPUATHE JEHCTBUH,
INPUHOCSIIMX BpEA OKpYKAIOIIEeH
cpene;

- JIP34 ymeHue mnporHo3upoBaTh
HEOJIAronpusTHBIE DKOJIOTHUYECKUE
MOCJIEJICTBUSL  MIPEANPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATh UX;

- JIP35 pacmupeHue  ombiTa
JEATEIbHOCTH JKOJIOTUYECKON
HaIpaBJIECHHOCTH;

- MP4 oBnageHue HaBBIKAMH
yueOHO-HCCIeI0BATENbCKOH,
IIPOEKTHOU u COLMAJIBHOU
NeSATETLHOCTH

I[TP67 chopMUPOBAHHOCTh YMEHUS
MPUMEHATH TOJYYCHHBbIC 3HAHUS JIs
00BsICHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, NIl IPUHATHUS
MPAKTUYECKUX perieHui B
IOBCEJIHEBHOW  KHU3HU C  LEJbIO
obecrieueHuss 0OE30MacCHOCTH CBOETO
3I0POBBSI M 37I0POBbSI OKPY>KAIOIINX
monei,  coOmoaeHus — 340pPOBOTO
oOpa3a JKHM3HM, HOPM TI'PaMOTHOIO
MOBE/ICHUS B OKpYKaroIen
IIPUPOIHON cpene; [IOHUMaHUE
HEO00X0IUMOCTH UCIIOJIb30BaHUS
JIOCTH>KCHUH COBPEMEHHOU OMOJIOTHH
u OMOTEXHOJIOT i TUIs
PalMOHAIBHOTO MPUPOIOTIOIH30BAHUS

[IK 2.3. Onpenensite
Croco0bl PEMOHTA
(ciocoOmI
yCTpaHEHUS
HEUCIIPABHOCTH)
CEIIbCKOXO3SMCTBEH
HOM TEXHUKH B
COOTBETCTBHHU C €€
TEXHUYECKUM
COCTOSTHUEM
pecypchl,
HEOOXOAUMBIC ISt
MIPOBEICHUS
pEMOHTA.

- JIP6 oco3HaHMe CBOMX
KOHCTUTYIIUOHHBIX IIPAB U
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U
MpaBONOPSJIKA;

MP43 camocTOsATENBHO COCTABIIATH
IUIaH peIIeHus MpoOIeMBbI C
Y4€TOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEATNIOYTEHU;

MP49 naBaTh OLIEHKY HOBBIM
CUTYAIUsIM, BHOCUTh KOPPEKTHUBBI
B JIESITENILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIHTATOB LEJISIM;
MP50 BageTs HaBBIKAMH
MO3HABATEJIbHON peIeKCuu Kak
OCO3HAHUs COBEPIAEMBIX

[TP67 cdhopMUPOBAHHOCTH YMEHUS
MPUMEHATh TOJYYEHHBbIE 3HAHUS I
00BSICHEHUS OMOJIOTUYECKHUX
MPOLIECCOB U SIBIICHUM, NIl PUHATHUS
MIPAKTUYECKUX peleHuit B
MIOBCEIHEBHOM  U3HU C  LEJBIO
oOecrieueHHss 0E€30MacHOCTH CBOETO
3I0pOBbSl M 3/10pPOBbsl OKPYXKArOIIUX
mofeil,  coOmoaeHus — 370pOBOTO
o0pa3a JKHM3HH, HOPM TPaMOTHOTO
MTOBEJCHUS B OKpY’KaroIen
IIPUPOJHON cpene; [IOHMMAaHHE
HEO0OXOINMOCTH HCIIOIb30BAHUA
JOCTH)KEHUI COBpEMEHHOI OHOI0ruu
u OMOTEXHOJIOTHHA I
paIoOHaIBLHOTO MPUPOIONOIB30BAHUS




NEUCTBUI U MBICIUTEILHBIX
MIPOLIECCOB, UX PE3YJbTATOB U
OCHOBaHHUI

OcBoenne conepxanust ydeoHot nucuuminael OJ[.13 «buonorus» obecneunBaer
JIOCTHKEHHE 00YJAIOIIUMHUCSA CICIYIONINX JUYHOCHIHBIX Pe3YTbMamoe 60CRUMAHUS.
JIP4 TlposiBnsronii 1 AEMOHCTPUPYIOIINN yBaXKEHUE K JIIOJSM TPYAa, OCO3HAIOIIUN
IIEHHOCTh COOCTBeHHOTO Tpynaa. Ctpemsmuiics K (GOpPMHPOBAHUIO B CETEBOM cpefe
JUYHOCTHO U MPOo(heCCUOHATBLHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO Ciienar

JIP7 Oco3Harmuii NTPUOPUTETHYKD LEHHOCTh JUYHOCTH YEJIOBEKA; YBaXKAIOIIHA
COOCTBEHHYIO M UYXKYIO YHUKAJIBHOCTh B Pa3jMYHBIX CUTyallUsiX, BO Bcex (opmax u
BUJIaX JAEATEIbHOCTH.

JIP8 IlposBasmomyid U JTE€MOHCTPUPYIOMINN YBaKEHUE K MPEACTABUTEIAM pPa3IMYHbIX
ATHOKYJIbTYPHBIX, COLUANIbHBIX, KOH(PECCHOHANBHBIX U UHBIX Tpyni. ConpUyYacTHBIN K
COXpPAHECHUIO, MPEYMHOKEHHUIO M TPAHCISUMM KYJIbTYPHBIX TPAJUIMN U IIEHHOCTEH
MHOTOHAIIMOHAJIBHOT'O POCCUMCKOTO TOCYIapCTBA.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JJUCIHUILIUHBI
2.1 O0bem yueOHOM JUCHMIUIMHBI U BUABI Y4eOHOH padoThl

Bua yue0Hoi# padoThbl Odnew B
yacax

O0bem 00pa3oBaTeIbHOI NPOrPAMMBI 1M CHUIIJIMHBI 72

B TOM YHCIIE:

OCHOBHOE CO/Iep:KaHne 58

B TOM YHCJIE:

TEOpEeTUYECKOe 00ydeHUE 44

MPaKTUYECKUE 3aHATHS 10

71a00paTOPHBIE 3aHATUS 4

npodeccuoHaATBLHO-OPUEHTHPOBAHHOE COACPKAHUE 12

B TOM YHCJIE:

TEOPETUYECKOe 00yUeHUE 2

1ab0paTOPHBIE 3aHATUS -

IPAKTUYECKUE 3aHATUS 10

IIpomesxkyrounasi arrecranus (AudpepeHIUPOBAHHBIN 324eT) 2




2.2. TemaTuyeckuii IJIaH U coaep:xkanue yueOHoil qucuunianabl Q.13 buosiorus

dopmMupyemblie
KOMIIeTeHIIHH,
npefMeTHbIE H
HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasa (0CHOBHOe M NPodecCHOHAILHO OPHEHTHPOBaHHOE), | O0bem JIMYHOCTHBIE
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOXYJIb (MPUA HAJTMYMH) 4acoB pe3yJbTaThl,
(popmupoBanuio
KOTOPBIX CIOCOOCTBYET
3J1eMEeHT NMPOrpaMMbl
1 2 3 4
OcHoBHoOe coJep:kaHue
Paspnen 1. buoJsiorus kak Hayka. ZKuBble CHCTeMbI H MX OPTraHU3alUs 2 OK 02
Tema 1.1. Conepixanue y4eOHOro MaTepuasa 2 [TP61- ITPG10
buonorus B cucreme | buonorus — Hayka o uBO# npupoje. CBa3u OHOIOTHH ¢ 00IIECTBEHHBIMHU, TEXHUYECKUMH U JIP4,7,8
Hayk. O0mas JPYTUMH €CTECTBEHHBIMH Haykamu, ¢uiiocopueil, peauruei, 3STHKoi, 3CTETUKON U MpaBoOM.
XapaKTepUCTUKa Ponp Omonorun B (opMHUpOBaHMM COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
KHU3HU OMOJIOTMYECKUX HAYK.
MeTtonbl MO3HAHUS KUBOM HPUPOJIBI (HAONIO/EHUE, IKCIEPUMEHT, ONHCAaHUE, U3MEpEeHHE,
KJaccu(uKalus, MOIEIMPOBAHUE, CTATUCTHYECKAs 00pabOoTKa TaHHBIX ).
Xusble cucreMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ononoruu. OTianune )KUBBIX CUCTEM
0T Heopranuueckoi nmpupoasl. CBoicTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHHU OpraHu3alNH onocucTem: MOJIEKYJIIPHO-TE€HETHYECKUH, KJICTOYHBIN,
OpraHU3MEHHBIN, TOMYJSAIMOHHO-BUAOBOM, SKOCHCTEMHBbI (O0MO - TeOLEHOTHYECKH),
6rochepHbIit
Pa3nes 2 XuMH4YECKHI COCTAB M CTPOCHHE KJIETKH 10
Tema 2.1. Coaepxxanue yuyeOHOro MaTepuasa 1 ggéil_’r?}}é ? g O 04
XUMUYECKUH COCTaB | XMMHMYECKHH COCTaB KIETKH. XHUMHYECKHUE DJIEMEHTBI: MaKpO3JIEMEHTHl, MHKPOAJIEMEHTHI. JIP 4,7, 8
kieTku. Bona Bona u MunepanbHble BemiecTBa. DyHKIMKM BOABI M MHMHEPAIbHBIX BELIECTB B KJIIETKE.
U MUHEpaJIbHbIE [Toanep:kanue OCMOTHUYECKOTO OanaHca
BEIIECTBA IIpakTH4Yeckoe 3aHsATHE 1
Ne 1 «buonoruyeckas pojib MUHEpAJIbHBIX BEIIECTB B OOECIEUEHUU HKU3HEIEATEITHLHOCTH
OpraHU3MOB, MPOSIBIICHHUS ArcOaTaHca MUHEPATbHBIX JJIEMEHTOBY
Tema 2.2. Copepxxanue yueOHOro MaTepuaJa 4




Bbuonornueckn
BaXXHbBIC XUMHWUYCCKHUC
COEIMHEHUS

benku. CoctaB u cTpoeHne O6eIKOB. AMUHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHuMmeble u
3aMEHUMBbIE AMUHOKHUCIOTHI. AMHUHOKUCIOTHBIA COCTaB. YPOBHU CTPYKTYpPhl O€IKOBOM
MOJIEKYJNbI ([IepBUYHAS, BTOpUYHAs, TPETUYHAS U YETBEPTUUHAS CTPYKTYypa). XUMHUUYECKUE
cBoiictBa OenkoB. buonormueckue ¢GyHkiuu OenkoB. DepMeHTHI — OHOIOTHYECKHE
karanu3atopel. CtpoeHue (epmMeHTa: aKTHUBHBIA LEHTP, cyOcTpaTHas creuu(UuIHOCTb.
Kodepmentsl. Butamunbl. OTnngust epMEHTOB OT HEOPTaHUIECKUX KaTaTHu3aTOPOB.
YrneBoabl: MoHOcaxapuabl (TJIH0KO03a, pubo3a u Ae3okcupubo3a), aucaxapuibl (caxaposa,
JIAKTO3a) W TMOJHcaxapuabl (Kpaxmall, TIUKOTEH, IeJUToj03a). buonormueckue (yHKIUN
yraeBonoB. Jlunuael:  Tpuraunepuasl, docdonaunuasl, crepouasl. ['uapodunabHO-
ruzipooOHbIe cBOMCTBa. bronornueckue ¢pyHkuuu aunuaoB. CpaBHEHHE YTIIEBOJIOB, OEIKOB
Y JUNUA0B Kak MCTOYHMKOB 3Hepruu. Hyknennossle kucnotel: JJHK u PHK. Hykneotuas —
MOHOMEpHI HYKJIEMHOBBIX KucioT. Ctpoenne n ¢pynkuuu JIHK. Crpoenne n ¢pynxmmmu PHK.
ATO®: crpoenne u GyHKIIUU

JlabopaTopHoe 3aHsiTHE

Ne 1 «Onpenenenue Burtamuaa C B IPOJTyKTax MUTaAHUS

Tema 2.3.
CrpyKkTypHO-
(byHKIIMOHATTbHAS
OpraHu3aIMsl KJIETOK

Coaep:xanue yueOHOTo MaTepHaJia

[{utonorus — Hayka o kierke. Kinerounas Teopust — mpuMep B3auMoJeHcTBUSA UaeH U (HakToB
B HAyYHOM ITO3HAHUU. MeTO/1bl U3y4eHUs KIETKH.

Knerka kak nenoctHas skuBas cucrema. OOmMe NpU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, cuctemMa CuHTe3a Oeska.

Tumbl  KJIETOK: JyKapHOTHuUecKas M  mpokapuotuyeckas. (OcoOEHHOCTH  CTPOEHHUS
npokapuoTuyeckol kierku. Kierounas crenka Oakrepuil. CTpoeHHME 3yKapHOTHYECKON
kJIeTkH. OCHOBHbIE OTJIMYMS PACTUTENbHOM, )KUBOTHOW M rpuOHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KIETOYHAasi CTEHKA, TJIUKOKaIMKC, uX ¢(yHkuuu. Ilmazmarudeckas
MeMOpaHa, ee CBOWCTBAa U (DYHKIIHMH.

Huronnazma u ee opranouasl. OmHomeMOpaHHbie opraHouasl kietku: OIIC, ammapar
I'onbmku, nm3zocombl. [lomyaBTOHOMHBIE OpraHOMIBl KIETKUA: MUTOXOHIPHHM, IUIACTUIBI.
[IpoucxoxaeHne MHUTOXOHAPUW W TuiacTul. Buael mmactun. HememOpaHHBIE OpraHOMIIbI
KJIETKH: pPHOOCOMBI, KJIETOYHBIA IIEHTp, LEHTPHOIH, PECHUYKH, KIyTUKU. DyHKIUH
OpraHouIOB KJIETKU. BkitoueHus.

SAnpo — perynasaTopHblil 1eHTp kieTku. CTpoeHue sjpa: siaepHas 000JO0uKa, KapHoIlla3Ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

JlabopaTopHoe 3aHsiTHE

Ne 2 «M3yueHue cTpoeHHsI KIETOK PacTeHUH, JKUBOTHBIX M OaKTepHil MoJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax U UX OIMUCAHUE)»

Pa3gen 3. ZKu3HeneaTebHOCTD KJIETKH




Tema 3.1.
OOMeH BellecTB
Y TIpeBpaIlICHHE
SHEPIUn

B KJIETKE

Conep:kanue y4eOHOT0 MaTepHuaJia

OOMeH BemecTB, WM MeTa0oIM3M. ACCUMIIIALMS (TJIACTUYECKU OOMEH) W JTUCCUMIIISIIS
(oHepreTuyeckuii oOMeH) — JBEe CTOPOHBI €AMHOrO Ipolecca MerabonausMa. Ponb 3akoHOB
COXpaHEHMs BEIIeCTBA M HHEPruM B MOHMMAaHUM MeTabonu3Mma. Tumbl oOMEeHa BEIIECTB:
aBTOTpOopHBIA U TerepoTpodubiii. Ponb ¢epMeHTOB B OOMEHE BEUIECTB W IpEBpAlllEHUU
sHepruu B kierke. PorocuHTe3. CBeroBas u TeMHOBass (a3bl (orocuHTeza. Peakuuun
dotocunTe3a. DPheKTUBHOCTL (poToCcMHTE3a. 3HaueHne (PoTOCHHTE3a I KU3HHU Ha 3emiie.
Bnusinue ycnoBuil cpenpl Ha (OTOCHMHTE3 U CHOCOOBI MOBBIMICHUS €0 MPOJYKTUBHOCTU Y
KyJbTYpHBIX ~ pacTeHU. XEeMOCHHTE3. XEMOCHHTE3Hpyole OakTepuu. 3HAYCHHE
XEMOCHHTE3a IS )KU3HU Ha 3emiie.

DHeprerudeckuii oOMeH B KjeTke. PaciiernsieHre BelecTB, BbIACICHUE U aKKyMYJIHPOBaHHE
SHEPruM B KJIETKE. DTalbl 3HEepreTndeckoro oomena. [nmukonm3. BpokeHwe W ero BUIIBL
Kucnoponnoe oxucinenue, uiau kierouHoe apixanue. OxucnurenbHoe ¢ochopuinpoBaHue.
D) PEeKTUBHOCTD IHEPTrETHIESCKOr0 0OMEHa

Tema 3.2.
Buocunres Oenka

Coaep:xxanue yue0HOro MaTepHaJia

Peakumu matpuunoro cunreza. ['enermueckas wunpopmamms u  JHK. Peanuzamms
reHeTU4ecKoi nHpopManuu B KieTke. ['eHeTnueckuil Ko u ero cBoicTBa. TpaHCKpunuus —
matpuunblii  cuHTe3 PHK. Tpancnsauums — OuocuHTe3 Oenka. Otambl TpPaHCIALUU.
KonupoBanue amuHokucnoT. Posib pubocoM B 6uocuHTe3e Oenka

HpaKTI/I'{eCKOC 3aHATHE

Ne 2 «Pemenue 3ala4 Ha OIIPCACIICHUC ITOCIICAOBATCIIbHOCTHU HYKJICOTHIOBY

Tema 3.3.
Bupycel

Copepkanne ydeOHOro MaTepuana

Heknerounsle gpopmel sxu3Hu — Bupychl. Mcropus otkpeitust Bupycos (. W. MBanoBckwii).
OcCOoOeHHOCTH CTPOEHMS U JKU3HEHHOro IMKia BUpycoB. baktepuodaru. bonesnu pacrenuii,
JKUBOTHBIX U UE€JIOBEKa, BbI3bIBa€Mble BUpycamu. Bupyc ummynoaedunura yenosexka (BUY) —
B030yauTens CITIN{a. IlpodunakTika pacnpocTpaHeHHsl BUPYCHBIX 3a00J1eBaHUM

OK 01, OK 02, OK 04
I1P61- ITPG10
P 4,7,8

Paspnen 4. PazMHoOKeHHe M HHANBHYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.
JKu3HEeHHBIN UK
KJIETKHA

Conep:kaHue y4eGHOr0 MaTepuaja

KneTounslii 1UKI, WIM KU3HEHHBIM IMKI kieTku. MHTepdaza m mwmros. Ilporeccsr,
npoTekarone B uHTepdaze. Permkanus — peakuus marpuunoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII HA0Op — KapuoTHUIl. JIUMIIONAHBIN U TalIOUAHBI XpOMOCOMHbBIE
Habopbl. XpoMatusl. [{uTomornueckue OCHOBBI Pa3MHOKEHUS M MHANBUIYATbHOTO PAa3BUTHS
opranu3moB. Jlenenune kietkn — muTo3. Craauum muto3za. Ilpomeccel, mpoucxonsiiue Ha
Pa3HBIX CTaausax MUTo3a. buomornueckuit cMpica muto3a. [Iporpammupyemast ruGensb KISTKA
- alonTo3

OK 01, OK 02, OK 04
[1PG1- ITPG10
P 4,7,8




Tema 4.2.
@opMbl pa3MHOKEHUS
OpraHu3MOB

Conep:kanue y4eOHOT0 MaTepHuaJia

®DopMbI Pa3MHOKEHUSI OPTAaHU3MOB: OECIOJI0e M MOJIOBOE. BUIBI OEconoro pa3MHOKEHUS:
JIeJIeHHEe Ha/IBOE M MOYKOBaHHE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpA30BAaHUE, BETETATUBHOE
pasMHOKeHue. cKkycCcTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HAYCHUE JIJIsl CEICKIIUH.
[TomoBoe pa3mMHOKEHHE, ero oTiau4us oT Oecrosnoro. Meio3. Craguu Meiio3a. Ilporeccsl,
npoucxoasmme Ha craausax Menosza. [loBegenue xpomocom B wmenose. Kpoccunrosep.
buonoruueckuii cMpIcn U 3HadeHHe Melo3a. ['ameToreHe3 — mpoiecc 00pa3oBaHus MOJIOBBIX
KJIETOK Y JKUBOTHBIX. [10JIOBBIC jKeNe3bl: CeMEHHUKH W sSudHuKH. OOpazoBaHWEe W Pa3BUTHE
MOJIOBBIX KJIETOK — TraMmeT (CHepMaTo30M]l, SHIEKIeTKa) — CHEpPMaToOreHe3 M OOTreHE3.
Oco0eHHOCTH CTpOeHUs SHIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [lapreHorenes

Tema 4.3.
NupuBunyansHoE
pa3BUTHE OPraHU3MOB

Coaep:xanue yueOHOro MaTepHaJia

WuauBuayaibHoe pa3BUTHE (OHTOreHe3). DOMOPUOHAIBHOE Pa3BUTUE (IMOpUOreHe3). DTarbl
SMOPHUOHAIBHOTO Pa3BUTUS Yy TI03BOHOYHBIX JKMBOTHBIX: JpOOJEHHUE, TracTpyJIsIHs,
opranorere3. IloctomOpuoHanmpHOE pa3BuUTHE. THUIBI MMOCTIMOPHUOHAIBHOTO PA3BUTHSAL
npsiMoe, HempsMoe (IMYMHOYHOE). BimsHuMe cpeabl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypoxacTBa. Poct m pasButue pacteHuid. OHTOTreHE3
IIBETKOBOT'O PAaCTEHHSL: ABOIHOE OIJIOAOTBOPEHHE, CTPOCHUE CEMEHH, CTaJUH PA3BUTHSI

HpaKaneCRue 3aHATHUSA

Ne 3 «MHpexmonnble 3a001€BaHMs U SIUAEMHUU B HCTOPUU YEJIOBEUECTBAY.
Ne 4 «BakuuHanus Kak npouiIakTuka HHPEKIIMOHHBIX 3a00IeBaHU»

Paszpnen 5. HaciieacTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIeIOBaHHS

Conep:xanue yueOHOTro MaTepuaJia

[IpenMer u 3amauu TeHEeTUKH. Poib HUTONOTMH W AMOPUOIOTUU B CTAHOBIECHUH TE€HETHKHU.
Bxnag poccuiickux W 3apyOeKHBIX YUYEHBIX B pa3BUTHE TE€HETUKH. MeTOAbl TEHETHKHU
(THOpUIONOTUYECKUI,  LIUTOTEHETHYECKHH,  MOJIEKYJISIpHO-TeHeTHu4eckuii).  OCHOBHBIE
TeHETUYECKUE MOHATHSA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUH.
3aKOHOMEPHOCTH HACJIeJOBaHUs IPU3HAKOB, ycTaHOBIEeHHbIE ['. MenaenemM. MoHoOrnopuanoe
CKpelMBaHWe. 3aKOH eAuHOoOOpa3us THOPUAOB TEpPBOTO  MOKoJeHus.  IIpaBumio
JOMUHUPOBaHMUS. 3aKOH paclleryieHus npu3HakoB. ['mmore3a uuctoTel ramer. [lomHoe u
HEMOJIHOE  JOMHUHHpoOBaHue. JurubOpumHoe  ckpemmBaHuEe. 3aKOH  HE3aBHUCHUMOTO
HACJIOBaHMsI TMpHU3HAKOB. [luToreHeTnyeckne OCHOBBI JTUTHOPUAHOTO CKPEIUBaHUS.
AHanmu3upylomiee CckpenuBanue. VCmoiapb30BaHME aHATWM3UPYIOMIETO CKPEUUBAHUS IS
oTpezieNIeHus] TeHOTHIIA 0COOU

HpaKTH‘IeCKOC 3aHATHE

No 5 Pemenue 3amau Ha ompeleieHUE BEPOSITHOCTU BO3HUKHOBEHMS HACJEICTBEHHBIX
MPU3HAKOB MIPU MOHO-, IU-, MOJUTHOPUIHOM U aHAJIM3UPYIOUIEM CKPEIIMBAHUH, COCTABICHUE

OK 01, OK 02, OK 04
TIP61- TIP610
JIP 4,7, 8




TCHOTUIMMYCCKUX CXEM CKPCIIMBaHUWA

Tema 5.2.
CuerieHHOe
HACJICOBAHUE
MIPU3HAKOB

Coaep:xanue yueOHOTro MaTepHaJia

CueruieHHoe HacnenoBaHue npusHakos. Padora T. Moprana no cuenjieHHOMY HaclleZJOBaHUIO
reHoB. Hapymienue cuemnsieHus reHoB B pe3yjbTaTe KPOCCHUHIOBEPA. XPOMOCOMHAas TEOpUS
HACJIICTBEHHOCTH. [ 'eHeTHuueckue KapThl.

I'enetnka mnosa. XpoMOCOMHOE OIpelelIeHUuE Ioja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble U rereporamMeTHble opraHu3mbl. HacienoBaHue NpPU3HAKOB, CLEIUICHHBIX C
10JIOM

IIpakTnyeckoe 3ansitue

No 6 Pemenue 3amay Ha oOmpeleicHUE BEPOSITHOCTH BO3HUKHOBEHHS HACJIEICTBEHHBIX
IIPU3HAKOB IIPM  CLEIUIECHHOM  HACIEIOBAHUM, COCTABJIICHUE TIEHOTUIIMYECKUX CXEM
CKpPEIMBAHUS

Tewma 5.3.
3aKOHOMEPHOCTH
M3MEHYHUBOCTH

Coaep:xxanue yue0HOro MaTepHaJia

N3meHunBOCTh. BHbl N3MEHUYMBOCTH: HEHACEACTBEHHAs U HAcleACTBeHHas. Poib cpeabl B
HEHACJICJICTBEHHOM HW3MEHYMBOCTU. XapaKTEpUCTUKA MOJIU(UKALMOHHOW H3MEHYUBOCTH.
Bapuanuonnslii psii u BapuanuonHas kpuBas. Hopma peakiuun npusHaka. KonuuecTBeHHble U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoNCTBAa MOAU(PUKALIMOHHON N3MEHYMBOCTH.
HacnencrBeHHas, WM TE€HOTUIMYECKass H3MEHYMBOCTb. KoMOMWHATHBHAs WM3MEHUYHBOCTD.
Meiio3 u TOJIOBOM MpOLECC — OCHOBAa KOMOWHATMBHOM HM3MEHYMBOCTH. MyTallOHHas
u3MeH4nBOCTh. Kiaccudukanms MyTaluii: reHHble, XpOMOCOMHbIE, TeHOMHbIe. HacTtoTa u
IpUYMHBI MyTalMii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIIEICTBEHHOMN
WU3MEHUYUBOCTH

H. H. BaBunosa

IIpakTHYeckoe 3aHATHE

No 7 Pemenue 3amady Ha ONpeNeICHUE BEPOSATHOCTH BO3HUKHOBEHHUSI HACIEICTBEHHBIX
MPU3HAKOB MPH PA3IMYHBIX TUIAX B3aUMOJECHCTBUSI T'€HOB, COCTABJICHHE T€HOTHUIUYECKUX
CcXeM CerHII/IBaHI/ISI

Tema 5.4.
I'eneTuka uenoBeka

Coaep:xanue yueOHOro MaTepHuaJia

I'enetuka 4enoBeka. Kapuotunm denoBeka. OCHOBHBIE METOAbl TE€HETHUKH 4YEJIOBEKa:
reHeaoTHYecKuii, OJIM3HEIOBBIA, IUTOTCHETUYECKUH, OUOXUMHUYECKUH, MOJIEKYISIpPHO-
reHetndeckuii. COBPEMEHHOE ONpEAECICHNE TE€HOTHUIA: IOJTHOTEHOMHOE CEKBEHUPOBAHHUE,
TeHOTUIIMPOBaHKE, B ToM yucie ¢ nomoribio [11[P-ananu3a. HacnencrBenHbie 3a0oneBaHus
YeJOBEeKa: TEeHHBbIE OoJie3HH, OO0JIE3HW C HACIEACTBEHHOW MPEapacioIOKEHHOCTHIO,
XpoMocoMHBIe Oone3nu. ComMaTHUeckne W TeHepaTUBHbIE MyTaruu. CTBOJOBBIE KIETKU.
[IpuHIIUTIBEI 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOMUIAKTUKY U JICUCHUS TeHETUYECKUX
Oone3nell. MenMKo-reHeTHYeCKOe KOHCYIbTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKOW T€HETHKHU B




npeaoTBpalliICHUNU U JICHCHUN I'CHCTHYCCKUX 3a00JIeBaHUM YEIOBEKA

HpaKaneCRoe 3aHATHE

Ne 8 «CocraBiienre 1 aHaju3 POOOCIOBHEBIX YCJIOBCKA)

Pa3zneJ 6. DBoaronmuoH

Has OHoJIOrus

Tema 6.1.
OBOJIIOIMOHHAS
TeOpus

U €€ MECTO

B OHOJIOTHH

Conep:kanue y4eOHOT0 MaTepuaJia

[TpenocbuIKy BOSHUKHOBEHHUS 3BOIIOLUOHHON TEOPUHU. DBOJIIOLMOHHAS TEOPUS U €€ MECTO B
Ouonornu. BrusHUE SBONIOMMOHHONW TEOPUM Ha pa3BUTHE OWOJIOTMU M JAPYrHUX HayK.
CupzerenscrBa 3Boonuu. llaneonTonornueckue: mocneI0BaTelIbHOCTD MOSBICHUS BUJOB B
MAJICOHTOJIOTUYECKON JIETOMUCH, TepexoHble ¢Gopmbl. buoreorpadpuueckue: CXOACTBO H
pasnuuue GayH v Qop MaTEPUKOB U OCTPOBOB. DMOPHUOJIIOTUYECKHE: CXOJCTBA U Pa3IUUMs
HMOpPHOHOB pPa3HBIX BUAOB IO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: T'OMOJIOTUYHBIE,
aHaJIOTUYHbIe, pYIUMEHTapHbIE OpraHbl, aTraBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHM3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IyTed y BceX
JKUBBIX OPraHU3MOB.

OpomtonmonHas teopus Y. [lapsuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHMU3MA. [[BrKyiue
CWJIBl 3BOJIIOLMHU BHUIOB 1O JlapBuHY (HM30BITOYHOE pPa3MHOXKEHUE IPU OrPAaHUYEHHOCTH
pecypcoB, HeopeaeaEHHasi N3MEHUYMBOCTh, 00ph0a 3a CyIIECTBOBAHHE, ECTECTBEHHBINH 0TOOD)

Tema 6.2.
MukposBontonus

Coaep:xanue yueOHOro MaTepHaJia

Cunrernueckas teopus sBomonuu (CTD) m e€ ocHOBHbIE MOJOXKEHUS. MUKpPOIBOJIOLHS.
[Tomymnsiuus kak eqUHKIIA BUJA U DBOJIIOLUH.

JBuxyme cuiibl ((pakTOpbI)IBONIONMK BUAOB B IpHupoae. MyTalMOHHBIA Ipolecc u
KOMOMHATUBHAs M3MEHYMBOCTH. llomysisiuMoHHbIE BOMHBI M Jpeid reHoB. M3omsauusa u
murpanus. EctecTBeHHbIi 0TOOp — Hampamistomuii  ¢akrtop 3Bomonuu.  Dopmbl
ecTecTBEHHOro oroopa. IlpucnocoO0neHHOCTh OpPraHU3MOB KakK pe3yJabTaT 3BOJIOLUHU.
[Tpumepsl mpucnocoOiaeHU y opraHu3MoB. Apomopdo3bl U uanoazantanuu. Bun u
BugooOpazoBanue. Kpurepuu Buga. OcHoBHbIE (OpMBI BUJ00Opa30BaHuUs: reorpapuueckoe,
HKOJIOTHYECKOE

Tema 6.3.
Makpo3Bosronus

Coaep:xanue yueOHOIro MaTepHaJia

MakposBomonus. Dopmbl  3BOMIONUHU: (umeTHyeckas, IUBEPreHTHas, KOHBEPIeHTHas,
napayensHas. HeoOpatumMocTh 3BOIONNN

HpaKTH‘IeCKOC 3aHATHEC

Ne 9 «CpaBHeHue BIIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO»

OK 01, OK 02, OK 04
I1P61- I[1P610
JIP 4,7,8

Pa3nes 7. Bo3HMKHOBeHHE M Pa3BHTHE KU3HHM Ha 3eMuie

Tema 7.1.

\ Conep:kanue y4eOHOT0 MaTepuaJia

OK 01, OK 02, OK 04,
OK 07




3apoxaeHue
nu paSBI/ITI/Ie JKU3HU

JloHayuyHble NpENCTaBICHUS O 3apOXKACHUM >XU3HW. HaydHble IMnoTre3bl BO3HUKHOBEHUS
KU3HM Ha 3emiie: abWOTeHe3 W MaHCIepMUsi. XUMHUYECKash 3BOJIONUsA. AOWOTCHHBIN CHHTE3
OpPraHMYEeCKUX BEIIECTB W3 HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE MOJITBEPKIACHUE
XUMHYECKON nBosronnd. HavanpHble srambl Owosiormueckoil ssoaroumu. [ umoreza PHK-
mupa. DopMupoBaHHE MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE NPOTOKIETKU. llepBbie
KJIETKH U UX 3BOJIOIUSA. POPMUPOBAHME OCHOBHBIX TPYII )KMBBIX OPTaHU3MOB.

PazButune xxu3nu Ha 3emiie 1o 3paM M nepuojam. Karapxeil. Apxeickas U MpoOTepO30McKas
opel. [laneozoiickast spa W €€ mepHOAbl: KEMOPUHCKWI, OPJOBUKCKUH, CHIIYPHUICKHIA,
JICBOHCKHUM, KaMEHHOYTOJIbHBIN, MepMCcKui. Me3o3oiickas 3pa U €€ MEepHOJibl: TPUACOBBIN,
Opcknii, MenoBod. KaliHo3oiickas 3pa M €€ NepuoAbl: NAJCOTCHOBBIM, HEOIE€HOBBIM,
AQHTPOIIOT€HOBBIM.

I1P61- I[1P610
JP 4,7,8

Tema 7.2. Coaep:xanue yueOHOTo MaTepHaJia 2
Cucrema CucremMa OpPraHM4ecKOro Mupa Kak OTpakeHue SBOMIONUH. OCHOBHBIE CHCTEMaTHYECKHE
OPraHMYECKOI0 MHMpPA. | IPYIIbl OPraHU3MOB. XapaKTEpUCTHKAa KJIMMaTa M TIeoJIOTMYECKUX IpoueccoB. OCHOBHBIE
[Ipoucxoxaenue STarbl HBOJIIOIMU PACTUTEIHHOTO U KUBOTHOTO MUpPA. ApoMOop(}O3bl Y pacTeHUN U KUBOTHBIX.
YeJI0BeKa — [TosiBnenue, pacBeT U BBIMUPAHUE TPYIIIT KUBBIX OPTaHU3MOB.
aHTPOTIOTeHE3 DBOJIOIUS YeTIOBeKa. AHTPOIIONOTHS KaK Hayka. Pa3BuTHe npeacTaBieHuil 0 MPOUCXOXKACHUN
yesioBeka. Metozsl u3ydeHus: anTponoreHe3a. CxoAcTBa U pa3jinyusl YeloBeKa U KUBOTHBIX.
Cucremaruyeckoe TMOJNOKEHHE YenoBeka. JIBwkyiue cuibl ((pakTopbl) aHTPONOTEHE3a.
HacnencTtBeHHass M3MEHUMBOCTh M €CTECTBEHHBIM OTOOp. OOIIECTBEHHBIN 00pa3 KU3HU,
U3rOTOBJICHUE OPYJUH Tpy/ia, MBIIIJICHUE, peYb
Tema 7.3. Conep:xanue yueOHOTro MaTepuaJia 1
OcHoBHbBIE cTaguN OCHOBHBIE CTaJUM W BETBH HBOJIOLUHM 4YeJOBEKa: aBCTPAJIOMUTEKH, YelOoBEK YyMeIbIi,
IBOJIIOLIUM YeI0BeKka | Yenoek npsaMoxoasuui, YenoBek HeaHIEepTalbCKui, YenoBEK pa3yMHBIA COBPEMEHHOIO
tuna. HaxoIkn McKomaeMbIX OCTaHKOB, BPEMS CYIIECTBOBaHUS, 00JacTh pacnpoCTpaHEHUs,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUs.
Yenoeueckue packl. OCHOBHblE OOJBIINE pachl: €BponeouiHas (eBpasuiickas), HErpo-
aBcTpajoujiHas (dKBaTOpuajbHas), MOHIOJoOUIHAS (a3uaTcKo-aMepuKaHcKas). UYepTsl
IPUCIIOCOOJICHHOCTU TPEACTaBUTENEH 4YeNOBEUECKUX pac K YCIOBUSIM CYIIECTBOBAHHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma
IIpaKkTHYECKOE 3aHSITHE 1
Ne 10 «IIpucniocoOaeHHOCTh YeoBeKa K pa3HbIM yCIOBUSAM cpefibl. Biusinue reorpadudeckoit
cpeabl Ha MOpGOJIOTHIO U (PU3HOJIOTHIO YEIOBEKa
Pa3nea 8. OpranusMsbl M OKpysKalIas cpeaa 4
Tema 8.1. Conep:xaHue yueOHOIro MaTepuaJia 2




OKoJI0rusa

DKOJIOTHS KaK HayKa. 3aJayd U pa3zielibl SKOJIOTHU. MeToabl SKOJIOTMYECKUX HCCIIeIOBaHUM.

OK 01, OK 02, OK 04,

kak Hayka. Cpefbl DKOJOTUYECKOE MHPOBO33PCHHE COBPEMEHHOTrO uenoBeka. Cpelnbl OOMTaHUS OpPTaHW3MOB: OK 07
YKU3HU. BOJ[HAs, HA3€MHO-BO3/TyIIIHAs, TIOYBEHHAs, BHYTPUOPTraHU3MEHHAsl. DKOJIOTHYECKHE (PaKTOPBHI. [1P61- ITP610
DKOJIOrH4ecKue Knaccugukamus sxongornyeckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHE U aHTPOIIOTECHHEIE. P 4,7,8
(bakTopbl JeiictBue sKojormueckux (HakTOpoB Ha OpraHu3MblL.AOMOTHYECKHE (PaKTOpBI: CBET,

Temreparypa, BilaxHocTb. DotomepuoausM. [IpucnocoOieHUsT OpPraHu3MOB K JIEHCTBUIO

abuotuyeckux ¢akrtopoB. buonormueckune purmbl. buotuyeckue daktopsl.  Buabl

OMOTMYECKUX B3aUMOJEUCTBUN: KOHKYPEHLMs, XUIIHWYecTBO. [lapazuTusm, MyTyanuswm,

KOMMEHCAIIU3M (KBapTHPAHCTBO, HaXJEOHUYECTBO), aMEHCAIM3M, HelTpanu3Mm. 3HaueHUe

OMOTHUYECKUX B3aUMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX
Tema 8.2. Coaep:xanue yue0HOro MaTepHaJia -
DKOJIIOTHYECKHE DKOJIOTUYECKHE  XapaKTepUCTUKU  momyiasuuu. (OCHOBHBIE —TIOKA3aTeNH  MOMYJISIHU:
XapaKTePUCTHKU YHCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEpPTHOCTb, MHpHUpOCT, Murpamnus. [JuHamuka
TOITYJISIITIH YHCJICHHOCTH MOMYJISIIINH U €€ PEeTyJIsIHsI

IIpakTH4Yeckoe 3aHsATHE 2

No 11 «lToncuér ninoTHOCTH NOMyNISIUN pa3HbIX BUJIOB PACTEHUN»
Paznen 9. CooOuiecTBa M 9K0JIOrH4eCKHE CHCTEMBI 10 OK 01, OK 02, OK 04,
Tema 9.1. Conep:kaHue y4eOHOro MaTepuaa 2 OK 07
Coo0iecTBa Coo011ecTBO Opranu3MoB — ouoreHo3. CTPYKTypbl OHOIEHO3a: BUIOBAs, IIPOCTPAHCTBEHHA, ITP61- I1IP610
OpTraHU3MOB, Tpoduueckas (nuiesas). Buabi-noMunanTel. CBsA3K B OMOLIEHO3E. JIP 4,7, 8
HKOCHUCTEMBI Okonoruyeckne cucreMsl (9kocuctemsl). IlonsTHe 00 »3kocucreMe U OHOreoneHo3e. MK 2.3

OyHKIIMOHATBHbIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYICHTHI, KOHCYMEHTBI, PEIYICHTHI.

KpyroBopot BemecTB M NMOTOK 3HEPruM B 3KocucTteMe. Tpoduueckue (MHILEBbIE) YPOBHU

skocucTeMbl. [lumessie menn u cetn. OCHOBHBIE MOKa3aTEMH ASKOCHCTEMBI: OHoMacca,

OPOAYKIMS. DKOJOTMUECKHE MUPaMUIbL: MPOAYKIUH, YHCICHHOCTH, O6uomaccel. CBoiicTBa

HKOCHCTEM: YCTOMYMBOCTh, caMOperysanus, passutue. Cykueccus
Tema 9.2. Copepxanue yueOHOIro MaTepuasa 2
[IpupoaHbie IIpupoaHble HSKOCHUCTEMBI. OJKOCHUCTEMBI PEK M 03€p. OKOCHCTEMAa XBOMHOIO WIJIHU
HKOCHUCTEMBI HIMPOKOJIMCTBEHHOTO neca. AHTpONOTreHHbIE 9KOCHCTEMBI. ATpO3KOCHCTEMBI.

VYpboskocuctembl. buonormueckoe UM XO34HCTBEHHOE 3HAUEHUE Aarpo’KOCHUCTEM U

yp6oskocuctem. buopa3znooOpazue kak ¢akTop ycroiumBocTH 3KocucTeM. CoXxpaHEeHHE

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. Copnepxxanue yueOHOIro MaTepuaJa 2
buocdepa — VYuenue B. . Bepraackoro o 6uochepe. ['panuiipl, coctaB u cTpykrypa 6mocdepsl. XKupoe
rino0anbHas BemecTB0O M ero (QyHkuumu. OcobeHHocTH OHOchepbl Kak TINIOOANbHOM 3KOCHUCTEMBI.

3KOocUCTEMA 3eEMIIA

JunamMuueckoe paBHOBecHe M oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTsl BemecTB u




OMOTreOXMMHUYECKHE IHMKJIBI DJIEMEHTOB (yIyiepoaa, a30Ta). 30HAJIBHOCTh OHOCHEpHI.
OcHOBHBIE OMOMBI CYIIN

Tema 9.4. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepKaAHMeE (COeP:KaHUe MPUKJIIATHOTO MOAYJIs1)
Bnusiaue YenoseyectBo B Onocdepe 3emian. AHTPONOTCHHbIE M3MEHEHUs B Onocdepe. [modanbHbIE
AHTPOTIOTCHHBIX sKosoruueckue mpobiembl. CocyiiecTBOBaHME MNpHUPOAbI U 4yenoBedyecTBa. CoxpaHeHHe
(hakTopoB Ha Omopa3HooOpa3usi Kak OCHOBa ycToWymBocTH Ouocdepsl. OcCHOBa palMOHAIBHOTO
o6uochepy yIpaBiIeHUs] IPUPOIHBIMU pECypcamMH M X UCIOJIb30BaHue. J[OCTIKEeHNs OMOJIOTUH U OXpaHa

HPUPOJBL

IIpakTnyeckoe 3ansitue

Ne 12 «BnusitHue mpou3BOICTBEHHBIX (DAKTOPOB HA OPTraHU3M YEJIOBEKa
Tema 9.5. IIpodeccrnoHaIbHO OPMEHTHPOBAHHOE COJAEPKAHUE (COepPKAHUE TPUKJIATHOTO MOIYJIs1)
Bnusauaue conuanbHo- | 310poBbe M €ro coctaBisitonue. MakTophl, MOJI0KHUTEIBHO U OTPULIATEIIFHO BIIMSIONIUE HA
9KOJIOTHYECKUX opranu3M 4yenoBeka. [IpoOiieMa TEXHOTEHHBIX BO3ICHCTBUH Ha 370pPOBbE 4eEJIOBEKa

¢dakTopoB Ha
3JI0pOBbE YeIOBEeKa

(37eKTpOMarHuTHele NOJsI, OBITOBAas XUMMsI, W30BITOYHBIC INYyMbI, pajvaus M T.IL.).
Apanranus  opraHm3Ma 4elioBeKa K - (akropaM OKpyXKaromed —cpenbl. [IpuHIHIIEI
dopmupoBaHus 310poBbecOeperaronero noseaeHus. duznyeckas akTUBHOCTb U 3JI0POBbE.
broxumuyeckue acekThl pallMOHAIBHOIO TUTAHUS

JlabopaTopHoe 3aHsiTHE

Ne 3 «BnusHue abuotnyeckux (pakToOpoB Ha 4YEIOBEKa» (B KaUeCTBE TPUITEPOB, CHUKAIOLIUX
paboTOCIOCOOHOCTh,  HUCIOJIB30BaTh  YCIOBHUSA  OCYLIECTBICHHS  NPO(ECCHOHANTBHOM
JEeSTENIbHOCTH: 1IIyM, TeMIepaTypa, pusndeckas Harpy3ka u T.1.)

Paspnen 10. Cesiekuusi Oprann3mMoB, OCHOBbI OMOTEXHOJIOTUH

Tema 10.1.
Cenexus
KaK HayKa U TpoIece

Conep:xanue yueOHOTro MaTepuaJia

Cenekiusi Kak HaykKa W MpoIEecC. 3apOoKICHHE CEeNEeKUUU M AoMecTukanusa. Yuenue H. U.
BaBunoBa 0 1eHTpax MHOTOOOpa3usi U TMPOUCXOXKIEHUS KYJIbTYPHBIX pacTteHuid. LleHTpsl
MPOUCXOXKICHHS JOMAIIHUX >KUBOTHBIX. CopT, mopoaa, mramm. COBpEMEHHbBIE METO]IbI
CEJICKIIUH. Maccosrbrit
U UHIAUBUAYAIBHBIH OTOOpPHI B CENIEKIIMHM PAaCTEeHU M >KUBOTHBIX. OIlEHKa »KCTEphepa.
brmuskopoacTBeHHOe ckpemuBanue — MHOpuAWHT. Ywucras nuHusA. CKpeUMBaHHE YHUCTHIX
muHui. [ereposuc, wiu rubpumHas cuina. HepoacTBeHHOE CKpelllMBaHWE — ayTOPHIMHT.
Otnanéanas ruOpummsanuss u e€ ycmexu. VICKycCTBEHHBIH MyTareHe3 | IOJydeHHE
MOMUIIIIONAO0B. JIOCTHIKEHUS CEJIEKIIMHA PACTEHUH, Y)KUBOTHBIX 1 MUKPOOPraHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTUH

buortexHosoruss kak oOTpaciib MNPOU3BOACTBA. ['€HHas WHXXEHEpUsA. ITamnbl CO3JIaHUS
pexombunantHoi JIHK u TpaHcreHHbix opranu3moB. KnetouHas umkeHepus. KnetouHbie
KYJIBTYpBI. MHuKpOKIIOHaIBHOE pa3sMHOXKEHUE pacTeHui. KiionupoBanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO35UCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE M 3TUUYECKHE

OK 01, OK 02, OK 04,
TIP61- TIP610

JIP 4,7, 8

MK 2.3




npobaembl. MO — reneTnyecku MOIU(OUIIMPOBAHHBIE OPTaHU3MBbI

Tema 10.3.
buorexuonoruun
B )KM3HHU U npodeccuu

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COIEP:KAHUE (COIepPKAHUE TPUKIIATHOTO MOTYJIs1)

OCHOBHBIC HAIPABJICHUS COBPEMEHHOW OMOTEXHOJIOTUU B MPO(ECCHOHAIBHOMN JeITeIbHOCTH
yesoBeka. Metonpl 0noTexHoa0rui. OOBEKTE OMOTEXHOIOTUN. JTUKA OMOTEXHOIOTHYECKUX
U TCHETHYCCKUX OSKCIepuMeHTOB. [IpaBmia moumcka HM  aHaiau3a OMOIKOJIOTHYSCKOMN
uH(pOpPMAIIMK U3 Pa3IMYHBIX UCTOYHUKOB (HaydHasl U y4eOHO-HAYYHAS JIUTepaTypa, CpeaCcTBa
MaccoBoi HHpOpMaInH, ceTh IHTEpHET U Ipyrue)

HpaKaneCRne 3aHATUSA

Neo 13 Keiicel Ha aHanm3 wHGOPMAIIMKM O HAYYHBIX JOCTHKCHHUSIX B OOJIACTH T€HETUYECKHX
TEXHOJIOTHH, KIIETOYHOW MHKEHEPUH, TTUIIEBBIX OMOTEXHOIOTHA.

Ne 14 3ammra keiica: mpeacTaBleHHE pPE3yNbTATOB pEIICHUS KEWCOB (BBICTYIUICHHE C
MIPE3CHTAILINECH )

Pa3pen 11. Pemmenue keiicoB B 00,1aCTH OHMOTEXHOJIOT M

Tema 11.1.1.
buorexnonorun
B MPOMBIILIJIEHHOCTH

IIpodeccuoHaLHO OPHEHTHPOBAHHOE Co/lepKaHue (Colep:KaHNe MPUKIATHOTO MOTYJIs1)

Pa3sutne HpOMI)IIHHeHHOf/'I OHMOTEXHOJIOTHI U €€ IMPUMCHCHUEC B JXMU3HHU YCJIOBCKA, IMOUCK U
aHanmu3 MH(pOPMAIMK U3 Pa3IMYHBIX WCTOYHHMKOB (Hay4yHas M y4eOHO-HAy4Has JINTEpaTypa,
CpeAcTBa MaccoBOW MH(POPMALIUH, CeTh VIHTEpHET U ApyrHe)

HpaKaneCRue 3aHATHUSA

Ne 15 Keilicel Ha aHanu3 UHGOpPMAUMU O Pa3BUTUU IPOMBILIUIEHHON OHMOTEXHOJIOTUH (TIO
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHHE pe3yJbTAaTOB pEIICHHUS KEWCOB (BBICTYIUIEHHE C
MIPE3CHTAIINEH )

OK 01, OK 02, OK 04,
IP61- TIP610

JIP 4,7, 8

MK 2.3

IIpomexyTouynas arrecranus (n1uddepeHupoBaHHbIN 3a4eT)

Bcero:

72




Temot peqhepamos (00Kk1a008), UHOUBUOYATILHBIX NPOEKNLOB

- Knerounas teopus crpoeHus opranu3MoB. MlcToprs U COBPEMEHHOE COCTOSIHHE. -
HacneacrBennas undopmaius u nepejiaya ee U3 OKOJICHUS B MOKOJICHUE.
- [IpaMaTtrueckre CTpaHULIbl B HCTOPUHU PA3BUTHS T€HETUKH.
- Ycnexu COBpEMEHHOM F€HETUKHU B MEJIULIMHE U 3IPaBOOXPAaHEHUH.
- Ucropus passutHs 3BOMIONUOHHBIX uaeH 10 Y. /lapsuHa.
- «Cucrema npupoas» K. Jlunnes u ee 3HaueHue 11si pa3BUTHSA OMOJIOTHH.
- COBpeMEHHBIE MTPEACTABICHHS O MEXaHU3MAX U 3aKOHOMEPHOCTSIX 3BOJIOLUU.
- CoBpeMeHHbIE MPEACTABICHHUS O 3apOKJICHUU XU3HHU. PaccMOTpeHME M OLEHKa
Pa3IMYHBIX THUIIOTE3 POUCXOKACHUS
- CoBpeMEHHBI ATal pa3BuTUsA 4yenoBedyecTBa. YenoBeueckue packl. OmacHOCTh
pacusma.
- Bo3zelicTBue yenoBeka Ha MPUPOLY Ha PAa3IMYHBIX dTanax pa3BUTHs YEIOBEUYECKOTO
oOuiecTna.
- BistHue okpy karonieit cpeibl U €€ 3arpsA3HEHMs Ha pa3BUTUE OPraHU3MOB.
- Bunusaue Kypenwus, ynoTpeOJeHHsS aJKOTOJsl M HAPKOTUKOB POAMUTENISIMH Ha
AMOpPHUOHATILHOE Pa3BUTHE peOCHKA.
- Butamunbl, pepMeHTHI, TOPMOHBI M HX POJb B opraHuzme. Hapymienus npu ux
HEJIOCTATKE U U30BITKE.
- IlpuyuHbl U TpaHUIBl YCTOMYMBOCTH OMOCPEpPHl K BO3ACUCTBUIO JEATEIBLHOCTH
JIIOJICH.
- buoieHo3bl (3KOCUCTEMBI) PA3HOIO YPOBHS M HUX COMOJYMHEHHOCTh B IJ100aJIbHOM
AKOCHUCTEME - Orocdepe.
- BuoBoe u skonoruueckoe pasHooOpa3ue OMOLEH03a KaK OCHOBA €r0 YCTOMYMBOCTH.
[loBbIIeHHE NOPOAYKTUBHOCTH (OTOCHHTE3a B HCKYCCTBEHHBIX HSKOJOTHYECKUX
CUCTEMAX.
- Pa3nnuHble 5KOJOrMYECKHe NMUpaMuAbl U COOTHOIIEHUS OPraHM3MOB Ha KaXJAOW HX
CTYIICHH.
- [Iytu noBeIIeHUs1 OUOIOTMUYECKOIN MPOTYKTUBHOCTH B HCKYCCTBEHHBIX 9KOCHCTEMAX.
- Ponb mpaBUTENBCTBEHHBIX M OOLIECTBEHHBIX 3KOJOTMYECKUX OpPTraHM3aluil B COBpE-
MEHHBIX Pa3BUTHIX CTPaHAX.
- PanmonanbHOE MCHOJB30BaHUE U OXpaHAa HEBO30OHOBIIEMBIX MPUPOIHBIX PECYPCOB
(Ha KOHKPETHBIX IPUMEPAX ).
- OnacHocTh ria00anbHBIX HapylleHu B Ouocdepe. O30HOBBIE «IBIPHD», KUCIOTHHIE
JI0K]IM, CMOTHY U UX MPEAOTBpAIECHUE.
- DKOJIOTUYECKHE KPHU3HCHI M dKoJorudeckue karactpodsl. [IpegorBpaienue ux Bo3-
HUKHOBEHMS
- Butamua A u ero 6uosioruyeckasi pojib
- Butamun C u ero Omosornueckasi poib (omnpeaeneHue koiqudectBa ButamuHa C B
JIMMOHE)
- OnpeneneHue KeCTKOCTU BOJIbI
- Uanukatopsr. [Ipupoausie naaukaTopsl. UHIUKATOPHI B OBITY.

- A30T B *HW3HU YEJIOBEKA.

3. YCJOBHUSI PEAJU3AILIMUA PABOYEN TPOTPAMMBI YUYEBHOW
JUCHMUIIIAHBI



3. 1. O0pa3oBaTesibHbIE TEXHOJOTHH

Jns peanuzanuu paboueit nporpammbl yaeOHou mucuuruinabl O1.13 «buomorusy»
MPUMEHSIOTCS CIIEAYIOIINEe 00pa30BaTEIbHbIC TEXHOJIOTHH:

- Mpo0OeMHOe 00yUYeHHUE;

- tuddhepeHIpoBaHHOE O0YICHUE;

- o0y4eHue B COTpYIHHUECTBE (KOMaH IHasl, TPymIoBas padoTa);

- TH(POPMAITMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTHH;

- 3I0pOBbecOeperaronme TeXHOJIOTHH.

3.2. TpeGoBaHusi K MUHUMAJIbHOMY MaTePHAIbHO-TEXHHYECKOMY 00ecredeHn 0
Peanu3zanus yueOHON TUCHUIUIMHBI TpeOyeT HAMYKS y4eOHOTO KaOMHETa XUMHUU.
O6opynoBaHue yueOHOTo KaOuHeTa:

- IOCAJI0OYHBIE MECTA 10 KOJIUYECTBY 00YUaIOIIUXCS;

- pabouee MecTO MpenoaaBaTelis;

- TUJAKTUYECKUIM KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOUH 1O JUCITUIUINHE;

- MyJIbTUMEUNHBIC CPEACTBA OOYUECHHUS IO JUCITUTUINHE;

- 000pyZI0BaHUE ISl TPOBEICHUS BCEX BUJIOB JTAOOPATOPHBIX pabOT U MPAKTUYECKHUX
3aHATUN

TexHuyeckue cpeacTBa 00yYeHUs:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00ECIICUEHUEM;

- MyJIbTUMEIHATIPOCKTOP;

- BKpaH.

3.3. UnpopManroHHoe odecneyeHue 00yueHust

Ilepeyens  pexoMeHAyeMbIX  Y4eOHbIX  u3aaHuii, MHHTepHeT-pecypcos,
AOTMOJTHUTEIbHOM JIUTEPATYPbI

OCHOBHBIEC HCTOYHUKH:

1. IMaceunuk B.B., Kamenckuii A.A., u ap. buonorus (0a3oBsiii ypoBens). 10,11
kiacc. — M., akimonepHoe o0miectBo «M3marensctBo «IlpocBemenue», 2023 T.
JlonoTHUTEIbHBIC UCTOUHUKHU:

1. Hukutunckas T.B. buonorus: kapmanHsblil cipaBo4HUK. — M., 2015.

2. CusornazoB B.U., AradonoBa U.b., 3axaposa E.T. buonorus. O6mas Ouonorus:
0a3oBbI ypoBeHb, 10—11 kmacc. — M., 2020.

3.CyxopykoBa JI.H., Kyumenko B.C., BanoBa T.B. buonorus (6a30Bblii ypOBEHb).
10-11 xkmacc. — M., 2019.

HNuTepHeT-pecypebl

1. www. sbio.info (Bcsa Ouonorus.CoBpeMeHHass OWOJOTHS, CTaTbU, HOBOCTH,
OoubMoTeKa).

2. www. window.edu.ru (EnuHoe OkHO nocTyma K oOpa3oBaTelbHBIM pecypcam
HNuTepHeTa no 6MOJIOTHH).

3. www.5 ballov.ru/test (Tect st aOUTYpUEHTOB O BCEMY UIKOJBHOMY KYpCY
ouonorun).

4. www. biology. ru (buomoruss B OTtkpbiToM KoJutemKke.CalT CONEPKUT
AJIEKTPOHHBIN yueOHUK moounooruu, On-line TecTsr).

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOMN
JANCHUIIJINHBI

KoHTpoab M omeHka pe3yiabTaToB OOY4YEHHsS] OCYIIECTBIISETCS IMpEnojiaBaTelieM B
npoliecce MNPOBENCHMS] MPAKTUYECKUX 3aHSITHM W J1abopaTopHbBIX  padoT,


http://www.5/

TECTUPOBAHUS, YCTHOI'O OIIPOCA, KOHTPOJIbHBIX pa60T.

PesyabTaThl ocBOeHHA YueOHOI

Pa3zgen/Tema

Tun oeHoYHBIX

AUCHHILTAHBI MepOnpUATHI
OK 01. Beibupats criocoObl penieHus Tewmsr 2.1 -2.3, 3.1- 3.3, VY cTHBII onpoc
3a7a4 po(ecCHOHAIBHOI 4.1-4.3,5.1-5.4, 6.1-6.3, Tecruposanue,

ACATCIIBHOCTH MIPUMEHUTEIIBHO K
pa3Inu4YHbIM KOHTCKCTaM

7.1-7.3,8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5I1-0/¢c, 10.1,
10.2, 10.3I1-o0/c, 11.111-0/c

[TpakTrueckue pabOTHI
KoHTponbHbIE paboThI
NunuBunyanbHbIe
yueOHBIE IPOEKTHI
OpoHTaTBHBIN OIIPOC

OK 02. Mcnonb30BaTh COBPEMEHHbBIE Temer 1.1, 2.1 -2.3, 3.1- JuddepeHIpoBaHHbIH
CpelICTBa IMOMCKa, aHaIM3a 1 3.3,4.1-4.3,5.1-5.4,6.1- 3a4er
UHTEepHpeTanuy HHGopMaIuu u 6.3,7.1-7.3,8.1, 8.2, 9.1-
WH(OPMAIIMOHHBIEC TEXHOJIOTUH JJIsI 9.3, 9.411-0/c, 9.511-0/c,
BBITTOJIHEHUS 33]1a9 PO EeCCHOHATHHON 10.1, 10.2, 10.31T-o/c,
JIEATEeIbHOCTH 11.1T0-0/c
OK 04. D¢ddexruBHO Temsr 2.1 -2.3, 3.1- 3.3,
B3aMMOJICHCTBOBATH U PabOTATh B 41-4.3,5.1-5.4, 6.1-6.3,
KOJUIEKTHUBE U KOMaH/JIC 7.1-7.3,8.1, 8.2, 9.1-9.3,

9.411-0/c, 9.5I1-0/c, 10.1,

10.2, 10.3I1-0/c, 11.1IT-0/c
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Temnr 1.1, 2.1 -2.3, 3.1-
OKpY’Karollen cpeasl, 3.3,4.1-43,5.1-5.4,6.1-
pecypcocOepexeH 0, MPUMEHSITh 6.3,7.1-7.3,8.1,8.2, 9.1-
3HaHUSA 00 U3MEHEHUHU KIIMMATa, 9.3,
TPUHIHUIIB OEPEKITMBOTO TIPOU3BOJCTBA, | 9 4[]-o /c, 9.5M-0/c, 10.1,
3¢ PeKTHBHO AeHCTBOBAT B 10.2, 10.30-0/c, 11.1TI-0/c
Ype3BBIYANHBIX CHTYAITUSIX
[IK 2.3. Onpenensars crnocodsl peMoOHTa Tewmst 9.5 II-o/c, 10.3 TI- OKcnepTHOoe
(criocoOBl yCTpaHEeHUs! HEUCTIPABHOCTH ) o/c, 11.111-o/c HaOI0IeHUE
CEIILCKOXO3SICTBEHHON TEXHUKH B 9.4 11-o/c, 11.111-0/c BBITIOJIHCHUS

COOTBETCTBHUU C €€ TEXHUYECKUM
COCTOSIHHEM U PeCypcChl, HEOOXOAUMbIE
JUIsl IPOBEJICHUSI PEMOHTA.

1a00paTOpHBIX PadoT,
KOHTpPOJIBbHBIX padoT,
BBINOJIHEHUE
TECTHPOBAHUS U
PAaKTUYECKUX paboT




