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[Tpu pa3paboTke paboueil mporpaMMbl AUCUUIUINHBI B OCHOBY TTOJIO)KEHBI:

1. ®I'OC CIIO no cnemmansaoctu 13.02.07 DnekTpocHaOx)eHNE, YTBEPKICHHBIN MTPHUKa-
30M Munucrtepctsa npocsemieHuss PO ot «16y» anpens 2024 r. Ne 255.

2. ®I'OC cpennero obiiero oopa3oBaHusl, YTBEPKICHHBI MUHUCTEPCTBOM 00pa30BaHUs
u Hayku P® ot 17 mas 2012 1. Ne 413 (c usmenenussmu Ha 27 nekabps 2023 r. Ne 1028).

3. Yuebnsbiit mnan cneuuansHoctu 13.02.07 DnexkrpocHabxenne (roa Hayaaa MmoroTOBKH
— 2026), onoOpeHHBI YueHbIM COBETOM A30BO-UepHOMOPCKOTO HH)KEHEPHOTO HHCTHUTYTa
OI'BOY BO Honckoii 'AY. ITporokon Ne 6 ot « 12 » dpespans 2026 r.

4. Pabouas mporpamma y4eOHOTO MpeaMera o0meo0pa3oBaTeIbHOr0 MUKIIA MPOTPaAMMBI
MOJATOTOBKU crienuanuctoB cpennero 3sena (manee — [MIICC3) pa3paborana ¢ y4eTom mpumep-
HOM mporpaMMmsbl yueOHOW aucuuiinHbl «buonorusy (yreepxkaena ®I'bOY IO UPIIO nns
peanu3anuyu OCHOBHOMN mpodeccuoHanbHON 00pazoBaTenbHOl mporpamMmMbl CIIO Ha 6a3ze ocHOB-
HOTO 001IeT0 00pa30BaHuUs C MOJYYCHUEM cpeaHero oomero oopasoBanus. ([Iporokon Nel7 ot
18 urons 2024 r.).

Pabowas mporpamMma AMCIUIUIMHBI PACCMOTPEHA M PEKOMEHJIOBaHA K HCIIOJIb30BAaHHUIO B
y4eOHOM Tpoliecce Ha 3aceanuu kKadeapsl ATPOHOMUU U CEJIEKIHUU C.-X. KYJIBTYP
[Tpotokois Ne 8 ot « 25 » mapra 2026 T.

3aBeyronuit kadenpoit: Xponwk B.b.

Pabouas mporpaMma JMCHUIUIMHBI PACCMOTPEHA W PEKOMEH/IOBaHA K MCIIOJIB30BAHUIO B
y4eOHOM Tpoliecce Ha 3aceJaHUU METOAMYECKOW KOMHCCHHU IO 0011e00pa3oBaTeIbHON MOATO-
toBke [IpoTokon Ne 7 ot «27» mapra 2026 T.

[Ipencenarens: XKomobosa M.B.

Pa3paborunk: npenogasarens | kareropun  Crpenbrosa JIL.I'.
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4

1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOI'PAMMbBI YYEBHOI'O
HNPEJIAMETA OVII.08 buosaorus

1.1 MecTo AuCHUILINHBI B CTPYKTYype oOpa3oBarebHoM nmporpammsl CITIO

Pabouas nporpamma y4eOHOTO mpeaMeTa SIBISETCs 0053aTeNIbHON YacThio 0011e00pa3oBa-
TEIBHOTO IMKJIA MPOTPaMMbl MOJATOTOBKH CIECHUAIMCTOB CPEIHEr0 3BE€Ha B COOTBETCTBUH C
®I'OC no cnenmansHOCTH (crienuanbHOCTsIM) 13.02.07 «DnekTpocHabxeHue».

1.2. Ilnanupyemble pe3yJbTaThl 0CBOEHHS MpeIMeTa

B pamkax mporpamMmbl y4eOHOTO mpeaMera OOyJaroIMMUCS OCBAWBAIOTCS JTUYHOCTHBIC,
MeTaIpeIMETHbIE U TIPEAMETHBIC Pe3yNIbTaThl B cOOTBETCTBHHU ¢ TpeboBanusmMu OI'OC cpennero
obmiero obpa3oBanus: JudHocTHbIe (JIP), Metanpeamernbie (MP), mpeamMeTHble s 6a30-
Boro (IIP6) ypoBHsi u3yuenus.

YTOYHEHHE M KOHKpETH3alus OOIIEro MOHMMAaHUS JIMYHOCTHBIX, METAIPEIMETHBIX |
NPEMETHBIX PE3yJIbTATOB MPOBOJIUTCS C UCIOJIB30BAHUEM MPOBEJACHHBIX YTOYHEHUH pe3yibTa-
TOB B (eiepasibHON paboueii mporpamme 6uonocus B GOIT COO.

Konst [Tnanupyemble pe3yiabTaThl OCBOSHHS BKIIOYAIOT
pe3yJIbTaToB

JIMuyHOCTHBIE pe3yabTaThl OCBOCHUS Y4€OHOTO TpeaAMeTa:
IPakJaHCKOT'O BOCIIUTaHMS

JIP 01 c(hOpPMHUPOBAHHOCTD TPAXKITAHCKOHN MOZHUIIMH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOI'0 WJIEHa POCCUICKOT0 00IIECTBa;

JIP 02 OCO3HaHME CBOMX KOHCTUTYIHMOHHBIX MpaB U O0S3aHHOCTEH, YBa)KEHHUE 3aKO-
Ha ¥ PaBONOPSIKA;

JIP 07 TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

MaTpUOTUYCCKOI'O BOCIIUTAHUA:

JIP 08 c(hOpPMHUPOBAHHOCTb POCCUNUCKON TPakIaHCKOW MICHTHYHOCTH, TAaTPHUOTU3MA,
YBa)KEHHs K CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHol, rop-
JOCTH 3a CBOM Kpai, cBOX PoauHy, CBON S3BIK M KYJBTYPY, IPOLUIOE H
HACTOsIIEE MHOIOHALMOHAJIBHOTO Hapoa Poccuy;

JIP 10 unenHas yoexx 1IEHHOCTh, TOTOBHOCTH K cITy>keHHt0 OTedecTBYy U €ro 3alluTe,
OTBETCTBEHHOCTb 32 €ro Cyb0Y;

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

JIP 11 OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

JIP 12 c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

JIP 13 CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

JIP 14 OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUMBOTO OYAyIIEro;

JIP 15 OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENSIM U (MJIM) JPYTUM YJ€HaM ce-

MbH, CO3JaHHUIO CEMbU Ha OCHOBE OCO3HAHHOT'O IPUHATUSA IIEHHOCTEH CeMeM-




HOM KM3HU B COOTBETCTBUU C TPAIULIUSIMHU Hapoa0B Poccuu;

9CTCTUYCCKOI'O BOCIIMTAHMA:

JIP 16 ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas CTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAA, 1 OOIECTBEHHBIX OTHOLICHUH;
JIP 19 FOTOBHOCTh K CaMOBBIPDQXXEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE

IMPOABJIATH KA4€CTBa TBOp‘ICCKOfI JIMYHOCTH,

TPYIOBOT'O BOCIIUTAHUS:

JIP 23 TOTOBHOCTB K TPYly, OCO3HaHHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

JIP 24 TOTOBHOCTh K AKTHBHOH JEIATEIbHOCTH TEXHOJIOTMYECKONH U COLIMAIbHOMN
HaIpPaBJIEHHOCTH, CIOCOOHOCTh WHHUIIMHUPOBATh, IUIAHUPOBATH M CaMOCTOS-
TEJIbHO BBINOJIHATH TAKYIO IESTEIbHOCTD;

JIP 25 WHTEpEC K pasiudHbIM chepam MpodeCCHOHATBHOU JEATSIBHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu U pearn3oBbIBaTh CO0-
CTBEHHBIE )KM3HECHHBIE TUIAHBL;

JIP 26 TOTOBHOCTb U CIIOCOOHOCTH K 00pa30oBaHUIO U CaMOOOpPa30BaHUIO HA MPOTS-

JKCHHUH BCEH KU3HMU,

9KOJIOTHYCCKOT'O BOCITMTaAHHA

JIP 29 aKTUBHOE HETIPUSATHE JIEHCTBUMN, MPUHOCAIIUX BPE OKPYKAIOUIEH MPUPOIHON
cpene;
JIP 30 YMEHHE TPOTHO3MPOBATh HEOIATOMPHUITHBIE SKOJIOTHYECKHE TMOCIEeICTBUS

MpEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIaTh UX;

LHECHHOCTHW HAYYHOTI'O ITO3HAHU:

JIP 32

Cc(OPMHPOBAHHOCTE MHMPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JHa-
JIore KyJbTYyp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYp-
HOM MUDE;

JIP 33

COBCPHICHCTBOBAHUC SI3BIKOBOM U YHUTATENIbCKOM KYJIbTYPHBI KaK CpEACTBA B3a-
I/IMOI[GI\/JICTBI/ISI MCXKAY JIOAbMU U ITO3HAHUA MHPA,

JIP 34

OCO3HAHHME IICHHOCTH HAYYHOH JeSATETHbHOCTH, TOTOBHOCTH OCYILIECTBIIATH
HpOCKTHYIO 158 I/ICCJ'IGI[OBaTeJ'II)CKYIO NCATCIIBHOCTDb I/IH}II/IBI/I)IyaJ'II)HO U B rpyn-
ne;

MCTaHpCIlMCTHBIC PE3YIbTATBI OCBOCHUS yqe6Horo npeamera:
OBHa}IeHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HI)IMI/I IIO3HAaBaTCIbHBIMU )I@flCTBI/IfIMHZ
0a30BbI€ JIOTHYCCKHE ﬂeﬁCTBHHI

MP 01 CaMOCTOSITENILHO (OPMYIIMPOBATh U aKTYaIM3UPOBATh MPOOJIEMY, paccMaTpu-
BaTh €€ BCECTOPOHHE;

MP 05 BHOCUTH KOPPEKTHUBHI B ICATEIIbHOCTh, OLICHUBATH COOTBETCTBHUE PE3YIHTATOB
LIEJIAM, OLICHUBATh PUCKH MOCIIEICTBUI AEATEIIBHOCTH;

MP 06 pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM;

0a3oBbIe HCCIeI0BaTeIbCKUE NCHCTBUS:




MP 10 (dhopMUpOBaHNE HAYYHBIA TUI MBIIUICHUS, BIaICHUEC HAYIHOH TEPMHHOJIOTH-
el, KJIIOYEBBIMU MTOHSATUSMU U METOJAAMHU;

MP 11 CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBbIE 33Ja4d B 0Opa3oBaTeNbHON Aes-
TEJIbHOCTHU U KU3HEHHBIX CUTYaIUsX;

MP 12 BBISIBJIATh IIPUUYUHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyalIM3WpOBATh 3a/1auyy, BbI-
JBUTATh TUIOTE3y €€ pEIIeHUs, HaXOAUTh apryMEHThI JJIs JOKa3aTelbCTBa
CBOUX YTBEPXKJACHHH, 3a7]aBaTh MapaMeTpbl U KPUTEPUU PEIICHNUS,

MP 13 aHAJIM3UPOBATh MOJTYUYCHHBIC B XOJ/I€ PELICHUS 3aJauu pe3yibTaTbl, KpUTHYE-
CKM OLICHMBAaTh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH HU3MEHEHHE B HOBBIX
YCIIOBUSIX;

MP 14 JaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

MP 16 OCYILIECTBISTh LI€JICHANPABICHHBIA MOUCK IEpeHOca CPEJICTB U CIOCOOOB
JCHCTBHS B MPOPECCHOHAITBHYIO CPELy;

MP 17 YMETh TICPEHOCHTHh 3HAHUS B IMO3HABATEIBHYIO WM TPAKTHUYECKYIO OOJaCTH
KHU3HECATEIIbHOCTH;

MP 18 yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00sacTei;

pabora ¢ nHpopmanuei:
MP 25 BIIa/IETh HABBIKAMU PACIIO3HABAHUS U 3alIUThl MHPOpMAINK, HHHOPMALIUOH-

HOU 0€30MMaCHOCTH JTUYHOCTH.

OBnazneHre yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU ICHCTBUSMU:
oOmiexHue:

MP 26

OCYHICCTBIIATh KOMMYHUKAIIUN BO BCEX C(l)ean KHN3HU,

MP 28

BJIAJIETh PA3TUYHBIMU CIIOCOOaMM OOIICHUS ¥ B3aUMO/ICHCTBHS;

MP 30

Pa3BCPHYTO U JIOTUYHO U3JIaraTb CBOXO TOUKY 3pCHHA C UCIIOJIb30BAHHUEM S3bI-
KOBBIX CPCACTB,

COBMCECTHAaA ACATCIbHOCTD.

MP 31 IIOHUMATh U KCIOJB30BAaTh IPEUMYILIECTBA KOMaHAHOW W MHAWBUIYaJIbHON
paboTHI;

MP 32 BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX MH-
TEPECOB U BO3MOXKHOCTEN Ka)0r0 4iIeHa KOJIEKTUBA,;

MP 33 MIPUHUMATh LIEJIN COBMECTHOW NIEATEIBHOCTH, OPraHU30BbIBATh U KOOPJWHU-
pOBaTh IEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH JEHCTBUMN, pacIpee-
JSATh POJIM ¢ YUETOM MHEHHMH Y4aCTHUKOB, OOCYKIaTh Pe3yJlbTaThl COBMECT-
HOW paboThI;

MP 34 OIICHUBATh KaueCTBO CBOETO BKJIaJla M KaXJOTO YJaCTHHUKA KOMaHJbl B 00-
IIUHA pe3yNbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

MP 35 IpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACHU C MO3ULUU HOBU3HBI, OPUIH-
HaJIbHOCTH, PAKTUYECKON 3HAYUMOCTH;

MP 37 OCYULIECTBJIATH ITO3UTUBHOE CTPATETMUECKOE IOBEICHUE B PA3JIMYHBIX CUTYya-

HUAX, IPOSABIIATE TBOPUYCCTBO U B006pa)l(eHI/Ie, OBITH HMHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PETYISTUBHBIMU AEHCTBUSIMMU:
CaMOOpraHu3aLys:




MP 38 CaMOCTOATENIBHO OCYILIECTBIIATh MMO3HABATEIbHYIO ACSATEIbHOCTh, BBIABIISTH
npoOneMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 00Opa3oBa-
TEJIBbHOU JAESITEIbHOCTU U )KU3HEHHBIX CUTYalUsX;

MP 39 CaMOCTOSITENTHO COCTABIIATH IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIINX-
Csl pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANIOUYTCHU;

MP 40 JlaBaTh OIIEHKY HOBBIM CUTYallUsIM;

MP 41 paciupsaTh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

MP 42 JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peuIeHue;

MP 43 OIICHUBAThH MIPUOOPETEHHBIN OIIBIT;

MP 44 CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOH SPYAULIUU B pas-
HBIX OO0JAcTAX 3HAHHWM, MOCTOSHHO MOBBIIIATH CBOM 0OOpa3OBaTENbHBIA H
KYJIbTYPHBIH YPOBEHb;

CaMOKOHTPOJIb:

MP 45 JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

MP 46 BJIQJICTh HABBIKAMU TIO3HABATEIHHOW peICKCUM KaK OCO3HAHUS COBEpIIae-
MBIX JIEWCTBUI U MBICIUTENIbHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

MP 47 UCIOJIb30BaTh MPUEMBbl pedIEKCUU ISl OLIEHKU CUTYalluu, BHIOOpa BEPHOTO
pelieHus;

MP 48 YMETb OLIEHUBATh PUCKUA U CBOEBPEMEHHO NPHUHUMATh PEIICHUsS 10 UX CHHU-

YKEHHUIO;

OPUHTUS ce0sl U IPYTUX

MP 54 [PUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

MP 55 IIPUHUMATh MOTUBBI U apryMEHTHI JPYIUX IIPU aHaIu3€e pe3yJbTaToB Jes-
TEJIBHOCTH;

MP 56 MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKY;

MP 57 pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

HpC,Z[MCTHLIC PE3YIbTAaThl OCBOCHUA yqeGHoro npeamMeTa:

ITP6 01 c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE M PO OMOJOTHU B CHCTEME HAYYHOTO
3HAHUA;, (PYHKIIMOHAIEHOW TPAMOTHOCTH YeNIOBEKa JIJISl PEIICHUs )KU3HEHHBIX
npo0em;

I1P6 02 c(hOpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH COJIEP’KaHHWE OCHOBOIIOIATAIOIIIX

6I/IOJ'IOFI/I'-IGCKI/IX TEPMHUHOB U HOHSTHH: KM3Hb, KJIETKA, TKaHb, OpraH, opra-
HU3M, BHUJI, TTONYJISALNS, YKOCHCTEMa, OMOIIEHO3, Onocdepa; Metaboau3m (00-
MEH BEIECTB W MPEBPAIICHUE YHEPTHUH), TOMEOCTa3 (camoperyssims), Ono-
cUHTe3 OejIKa, CTPYKTYpHAs OpraHHM3allisl KUBBIX CHCTEM, JUCKPETHOCTD, Ca-
MOPETYIIAIUSA, CaMOBOCIPOHM3BEACHHE (PEMPOIYKIHS), HACIEACTBCHHOCTD,
HU3MCHYUBOCTb, SHCPTO3aBUCUMOCTD, POCT U PA3BUTUC, YPOBHCBAsA OpraHu3a-
1Hs;




I1P6 03

C(OPMHUPOBAHHOCTb YMEHHSI PACKPBIBATh COJEPKAHNE OCHOBOIOIATAOIINX
OMOJIOTMYECKUX TEOPHUl U TUIIOTE3: KIETOYHOM, XpPOMOCOMHOMN, MyTallMOH-
HOM, 9BOJIIOLIMOHHON, IPOUCX0XKICHUS )KU3HU U YEIIOBEKA;

I1P6 04

c(OPMHPOBAHHOCTh YMEHHS PACKPBIBaTh OCHOBOIIOJIATAIONINE OHOIOTHYE-
ckue 3akoHbl M 3akoHoMepHOCTH (I.Mennens, T.Moprana, H.M.BaBumoga,
O.I'ekkens, @.Mrounepa, K.bapa), rpanuiisl uX NpuMEHUMOCTH K KUBBIM CH-
CTeMaM;

I1P6 05

MPUOOpPETEHUE OMbITa IPUMEHEHHUS OCHOBHBIX METOJIOB HAYYHOI'O MO3HAHMS,
WCIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJACHUS U ONMHCAHUS JKUBBIX CHCTEM, TPO-
LIECCOB U SIBJICHUI; OpraHu3allid U MPOBEACHHS OMOJIIOTHYECKOTO JKCIEpH-
MEHTa, BBIIBUKEHUS TUIOTE3, BBISBICHHUS 3aBUCHUMOCTH MEXKIY HCCIEAye-
MBIMH BEIMYUHAMU, OOBSICHEHHS MOJYyYEHHBIX PE3yJIbTaTOB U (HOPMYIHpPOBa-
HUS BBIBOJIOB C MCIIOJIb30BAHUEM HAYUYHBIX MOHATHM, TEOPHUI U 3aKOHOB;

I1P6 06

Cc(OPMHPOBAHHOCTH YMEHHUS BBIICIISATH CYIICCTBEHHBIC IIPU3HAKU BUPYCOB,
KJIETOK IIPOKAPUOT U 3YKAPUOT; OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX Opra-
HU3MOB, BUJIOB, OMOTEOLIEHO30B U SKOCHCTEM; OCOOEHHOCTH MIPOIIECCOB 00-
MEHa BEIIECTB U MPEBPAICHUs YHEPTUH B KJIETKE, poTOCHHTE3a, TIacTHYe-
CKOT'0 U HEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, ME03a, OILIO/I0-
TBOPEHUS, Pa3BUTHA U Pa3MHOKEHHSI, MHIUBUAYAILHOTO PA3BUTHS OPTaHU3-
Ma (OHTOTreHe3a), 00phOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOI0 0TOOpa, BUIO-
o0pa3zoBaHusl, MPUCIIOCOOICHHOCTH OPTaHMU3MOB K CpeJie 0OUTaHMsI, BIHSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOIIOTCHHBIX H3MEHEHUI B SKOCHCTEMAX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U MPEBpallleHne YHepruu B Ouocdepe;

I1P6 07

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIyYCHHbIE 3HAHHS ISl 0OBsCHE-
HUSL OMOJIOTMYECKUX TPOIECCOB M SIBJICHUH, NJIsi MPUHATHS MPAKTUUYECKHUX
pelieHui B TOBCETHEBHOM KM3HU C IEJIbI0 0OecreueHnst 6€30macHOCTH CBOE-
TO 3JI0pPOBbSI ¥ 3JI0POBBSI OKPYKAIOIIMX JIFOJIEH, COONIOEHUS 3I0POBOTO 00-
pasa JKU3HU, HOPM IPaMOTHOIO MOBEJICHUS B OKPY’KaOIel MpUpPOAHOU cpe-
Jie; TIOHUMAaHHe HEeOOXOAMMOCTH UCIOJIb30BAHUS JTIOCTHKEHUN COBPEMEHHOMN
OMOJOTHH U OMOTEXHOJIOTHH JIJIsl palliOHATFHOTO MPUPOAONOIBE30BAHNUS;

I1P6 08

c(hOpMHUPOBAHHOCTh YMEHHUS peniaTh OMOJIOTUYECKUE 3a/1aud, COCTABIISTH T'e-
HOTHUIIMYECKHUE CXEMBI CKPELIUBAHUS ISl PA3HBIX TUIIOB HACIEAOBAaHUS IPHU-
3HAKOB y OpPraHMW3MOB, COCTaBJISITh CXEMbI MEPEHOCAa BEIIECTB U SHEPTrUU B
HKOCHCTEeMaXx (1IeT MUTaHMUsI, TUIIEBbIE CETH);

I1P6 09

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUUYECKH OIEHUBATh MHPOPMAIIMIO OHOJIOTH-
YECKOT'0 COJICPKaHUs, BKIIOYAIOUTYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3TUYHbBIX
HMCTOYHHUKOB (Cpe/IcTBa MacCOBOM MH(OpMAIMK, HAyYHO-TIOMYJISPHBIE MaTe-
pHalbl); HHTEPIPETUPOBATH ITHUECKHE aCTIEKThI COBPEMEHHBIX UCCIIE0BA-
HU B OMOJIOTHH, METUIIHE, OMOTEXHOJIOTUN;, PACCMATPUBATh TJI00ATHHBIC
AKOJIOTHUYECKHE TTPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIICHUIO K
HUM COOCTBEHHYIO TTO3UIIHIO;

ITP6 10

c(OPMHPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE
COOOIIIeHUsI HA OCHOBE OMOJOTrHYecKOr MH(OPMALUK U3 HECKOJIbKUX HCTOY-
HUKOB, PaMOTHO MCIOJIb30BaTh MOHATHHHBIN anmapat OMOJIOTHH.

1.3 Kosin4ecTBO 4acOB Ha OCBOEHME NMPOIPAMMBbI M CUMIINHBI:
MaKCHUMaJIbHON y4eOHOI Harpy3ku oOyvarorerocst 34 yaca, B TOM YHCII€:
00s13aTeILHON ayTUTOPHON yueOHOM Harpy3ku oOyuatomerocs 34 vaca,
CaMOoCTOsTeNbHON paboThl oOyyatormierocs 0 4acos.




2. CTPYKTYPA U COJAEPKAHUE JUCHUIIJINHBI

2.1. O0beM QM CHUIIMHBI U BHAbI YUeOHOI padoThl

Buj yueOHoit padoThI O06beM yacoB

MaxkcuManbHas yaeOHast Harpy3ka (BCero) 34
OO0s13aTenbHas aynuTopHas yueOHast Harpy3ka (Bcero) 34
B TOM YHCIIE:

JEKUUU 18

nabopaTopHbIE 3aHATHUS 6

MPAKTUYECKHE 3aHITHS 10
Wrororas arrecramus B popme - auddepeHunpoBaHHbII 3aUeT

2.2. Conep:xanue y4eOHOro npeaMera Kol HaHMeHOBaHUe

Conep:xanue o0yuyenus B 10 knacce.

Tema 1. Buosorusi kKak Hayka.

Buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYECKUMH U JPYTUMH
€CTeCTBEHHBIMU HayKaMH, (uinocodueil, STUKOM, F3cTeTukor u npaBom. Ponb Ouonoruu B dop-
MHUPOBAaHUU COBPEMEHHOW Hay4yHOU KapTuHbI Mupa. CucTeMa OMOJI0rH4eCKUX HayK.

Metobl To3HaHMS XKUBOM MPUPOAbI (HaOIr0A€HUE, SKCIIEPUMEHT, ONTUCAHNE, U3MEPEHHE,
KJIacCU(pUKaLs, MOJIEIUPOBaHKE, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JleMoHCTpanuu:

[Toptpetsr: Y. HJapsun, I'. Mennens, H.K. Konbios, . Yorcon u ®@. Kpuk.

Tabnuie! 1 cxeMbl: «MeToIbI TO3HAHUS )KUBOW TPUPOIBI».

JlabopaTopHbIe U MPaKTUIECKUE PAOOTHI:

[IpakTuueckast padora Ne 1. «/cmonb3oBaHue pa3iaMyHbIX METOJIOB MPU U3yYEHUH OUO-
JIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3AI M.

JXusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ononoruu. OTandne KUBbIX CH-
CTEM OT HEOPTaHUYECKOW MTPUPOBI.

CgoiicTBa OuocucTteM M HX pazHooOpaszue. YPOBHH OpPraHM3aIllid OMOCHCTEM: MOJIEKY-
JSIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMNYJISLUOHHO-BUIAOBOMU, 3KOCHCTEMHBIN
(OuoreoneHoTHYECKUIT ), OHOChHEPHBIH.

JleMoHcTpanuu:

Tabmuis! u cxembl: «OCHOBHBIE MTPU3HAKU JKU3HU», «Y POBHU OpraHU3alluu KUBOM Mpu-
pPOIBD».

O6opynoBanue: moaens mosekybsl JJHK.

Tema 3. XuMHYeCKHIl COCTAaB U CTPOCHHE KJIETKH.

XUMUYECKUN COCTAaB KJIETKH. XUMHUYECKHE AJIEMEHTBI: MAaKpPO3JIEMEHThI, MUKPOIJIEMEH-
Tbl. Bosia 1 MUHepasbHbIE BEIIECTBA.

OyHKIMM BOJBI U MUHEPAJBHBIX BellecTB B KieTke. [logaepxanue ocmoruyeckoro Oa-
JaHCca.

benku. CoctaB u ctpoeHue 6e1KoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnumbie
¥ 3aMEHUMbIE AMUHOKHCIOThl. AMUHOKHCIOTHBIA COCTaB. YPOBHM CTPYKTYpPhI OEITKOBOW MoJie-
KyJNbl (MIepBUYHAS, BTOPUYHAsS, TPETUUHAS U YETBEPTUUHAS CTPYKTYypa). XMMHUUECKHE CBONCTBA
6enkoB. buonornyeckue pyHKINN OEIKOB.
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depMeHTH — Omosiormueckue Katanu3atopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTD,
cyocrparnas cnenuduynocts. Kodepmentsl. Butamunel. OTnnuns pepMeHTOB OT HEOpraHuye-
CKHMX KaTaJIu3aTOPOB.

YrneBoabl: MOHOCaxapuabl (TII0K03a, prubo3a U JIe30KcHprubo03a), Aucaxapubl (caxapo-
3a, JIaKTO03a) M MoJMcaxapu/ipl (Kpaxmai, MIMKOTeH, LeUToo3a). buonornueckue GyHKIMM yr-
JIEBOJIOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepouasl. ['mapodunsHO-THAPOGOOHBIS
cBoiicTBa. buonornueckue ¢pynkunu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OCIKOB M JUIHIOB KaK
VMCTOYHHKOB YHEPTUU.

Hyxnennossie xucnorel: JIHK u PHK. Hykieotuibl — MOHOMEpBI HYKIE€MHOBBIX KUCIIOT.
Crpoenue u pynkiuu JIHK. Ctpoenne u pynknuu PHK. Buget PHK. AT®: ctpoenue u ¢pyHK-
LUU.

[uronoruss — Hayka o kierke. KnerouHas teopust — nmpumep B3anMOICHCTBUA UIEH U
(akTOB B HAYYHOM ITO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOmie mpu3HaKy KIETOK: 3aMKHYTasi Hapy»KHast
memOpana, mosiekynbl JIHK kak reneTrueckuii anmapar, CHCTeMa CHHTe3a Oeka.

Tunsl KIETOK: dyKapuoTHUECKas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHUS MpOKa-
puotudeckoi kietku. Kimerounas crenka Oakrepuii. CTpoeHue syKkapuoTudeckon kietku. Oc-
HOBHbBIE OTJIMYHS PACTUTEIHHOMN, )KUBOTHOM U TPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAINKC, WX (DYHKIIHU.
[TnazmaTtnueckas memOpaHa, e€ coiictBa M (pyHkuuu. [lurormmasma wu e€ opranouabl. OgHO-
MeMOpaHHble opraHounabl kinetku: JIIC, annapar 'onbmku, muzocomsl. [loayaBToHOMHBIE Op-
TaHOW/Ibl KJIETKH: MUTOXOHAPUH, IIacTuabl. [Iporcxoxaenrne MUTOXOHAPUN U macTua. Buasl
wiactu]. HemeMOpaHHble OpraHoM bl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTpP, LEHTPUOIIH, pEC-
HUYKHU, KIYTUKH. OyHKIIMY OPraHOUI0B KIETKH. BritoueHusl.

SAnpo — perynsTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KaproIriasma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JleMoHCTpanuu:

IToprpetrsr: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneinen, P. Bupxos, [[xk. YorcoHn,
®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammsbl: «PacnpeneieHue XMMUYECKUX 3JIEMEHTOB B HEXKUBOW mpupoae», «Pacope-
JIEJIEHNE XUMUUYECKUX JIEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmumpr 1 cxemsl: «lleproguueckast TabauIa XUMUYECKHX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KIETKN», «CTpOeHHE KUBOTHON KIIETKW», «CTpOEHUE PaCTUTEIbHON KIETKN», «CTpoeHHE Ipo-
KapUOTUYECKON KiIeTKW», «CTpoeHue Sapa KIETKN», «YTIeBOIAbD, «JIUMuIb».

OG6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpYyHOBaHHE Ul HPOBEAEHHA HAONIOJCHU,
U3MEpEHM, SKCIIEPUMEHTOB, MUKpOIpENapaTbl paCTUTEIbHBIX, )KUBOTHBIX M OaKTEepHUaIbHBIX
KJIETOK.

JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:

JIaGoparopnast pabora Ne 1. «/3yyeHHe KaTalUTUYECKOH akTMBHOCTH (pepMEHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanas3bl)y.

JIaGoparopnas pabota Ne 2. «/3yueHue CTpOCHUS KIETOK pacTeHHil, )KUBOTHBIX U Oak-
TEpHil 10 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMHCAHHUE.

Tema 4. ZKu3HeaesiTeIbHOCTD KJIETKH.

OOMmeH BelecTB, WK MeTabonu3M. AccuMUIIALUS (TUIaCTUYECKUT OOMEH) W JUCCUMHU-
JSMs (SHEPTeTHUECKU 0OMEH) — IB€ CTOPOHBI €IMHOTO Ipolecca MeTaboau3ma. Poib 3akoHOB
COXpaHEHHUs BEILLIECTB U SHEPTrUU B IOHUMaHUU MeTaboIn3Ma.

Tumnbl oOMeHa BemiecTB: aBTOTPOoHBINA U reTepoTpodHblid. Pons ¢pepMeHTOB B 0OMeHe
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.
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®dotocuntes. CBeToBas u TeMHoBas (pa3bl poTocuHTe3a. Peakunu dotocunresa. Dddex-
TUBHOCTH (pOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A ISl KHU3HHU Ha 3emie. BiusiHue ycioBuii cpeibl
Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHS €T0 MPOIYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUIA.

XeMocuHTe3. XeMOCUHTE3UPYIOIHE OakTepuu. 3HAUYEHUE XEMOCHHTE3a IS JKU3HH Ha
3emuie.

DOHepreTudyeckuii 0OMeH B KieTKe. Pacieruienue BemecTs, BbIACICHHE U aKKyMYJIHUPO-
BaHUE PHEPIHH B KJIETKE. DTambl SHEpreTuueckoro ooMena. ['nmukonus. bpoxxeHue u ero BUIBL
KucnoponHoe okucienue, Wim KietodHoe aeixanue. OxuciaurensHoe dhocopummupoBanue. -
(EeKTUBHOCTH SHEPTETUYECKOr0 OOMEHA.

Peaknun marpuunoro cuntesa. I'enernueckas unpopmanus u JJHK. Peanuzanms rene-
THYECKOW MHGOpMAIMU B KJIeTKe. [ eHeTHYeCKUuid KOJ U ero CBOMCTBA. TpaHCKpUIIHS — MaT-
puunbiii cuate3 PHK. Tpancisanus — OuocunTes 6enka. Dramnsl Tpanciusauuu. KongupoBanue amu-
HOKUCIOT. Poss prbocom B OrocuHTe3e Oernka.

Heknerounsie  ¢opMbl  KU3HM —  BUPYCHL.  VcTOpWsl  OTKpBITHUS ~ BHPYCOB
(.. UanoBckwuit). OCOOEHHOCTH CTPOCHUS M KU3HEHHBIN UK BUpPYcoB. baktepuodaru. bo-
JIe3HU PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, BbI3bIBaEMbIC BUpycamMu. Bupyc nmMmmyHonepumra ye-
noseka (BUY) — Bo36ynutens CIINIa. OOpaTHast TpaHCKpUIIHS, peBepTa3za u uHrerpasa. [lpo-
(uIaKTHKa paclpoCTPAaHEHNs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpauu:

[Hoprpetsr: H.K. Konbuos, /I.1. UBanosckuii, K.A. Tumupsses.

Tabnuis! u cxembl: «Tunel nutanus», «Meradonuzmy», «MUTOXOHAPUA», «DHEPreTHYE-
ckuii oOMenH», «Xioporutacty, «PorocunTe3y, «Ctpoerne JTHK», «CtpoeHne u (yHKITHOHUPO-
BaHue reHa», «Cunte3 Oenkay, «[ eHeTnueckuit koay», «Bupyce», «baktepuodaru», «CtpoeHue
v sxu3HeHHbIH nukn Bupyca CITNM/a, 6akrepuodaray, «Perumkanus JJHK».

Ob6opynoBanue: moaenu-anmuukamuu «Y apoenue JIHK u Tpanckpumnuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounsii 1iuk1, Wiv >ku3HEHHBIN UK KieTku. MaTepdasza u mutos. [Ipoieccsl, npo-
Tekarmue B naTepdase. Perummkanus — peakius marpuanoro cunresza JJHK. Ctpoenue xpomo-
coM. XpOMOCOMHBIN HAOOp — KapuoTHUN. JMIUIOMAHBIA U TallJIOWIHBIA XPOMOCOMHBIE HaOOPHI.
XpomaTtuasl. LluTonornueckue OCHOBBI Pa3MHOKEHUSI U MHAMBUAYAIbHOTO Pa3BUTHS OpraHU3-
MOB.

Jenenne knetku — muto3. Ctaaun muto3a. [Ipouecchl, mporucxoasiye Ha pa3HbIX CTa-
TUSIX MUTO3a. BHOTOTrMYecKuii CMBICII MUTO34a.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

®opMbl pa3sMHOKEHUSI OPraHU3MoOB: Oecrojioe U mojioBoe. Buapl 6ecnonoro pazmHoxe-
HUS: JIeJIeHUe HaJIBOE, TOYKOBAHUE OJJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TaTUBHOE
pa3mHo)keHHe. VICKycCTBEHHOE KIIOHMPOBAaHHUE OPraHU3MOB, €70 3HAYEHUE IS CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOI0ro.

Meito3. Cranuu meiiosa. IIpoueccel, mpoucxonsiue Ha craausx Mmeiosa. [loBeagenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci U 3HaUEHUE MEH03a.

I'amerorenes — nponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHKH U snIHUKU. OOpa3zoBaHUe U Pa3BUTHE MOJOBBIX KIETOK — raMeT (CIepMaTo30u, sii-
LEKJIETKa) — criepMaToreHes u ooree3. OCOOEHHOCTH CTPOEHHUS AULIEKIIETOK U CIIEpMaTO30UI0B.
OmnonoreBopenue. Ilaprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBbHOE pa3BUTHE (IMOpPHOTEHE3).
Dranbl S3MOPUOHATIFHOTO PA3BUTHSI y MIO3BOHOYHBIX KUBOTHBIX: APOOIEHHUE, TaCTPYIISIIHS, Opra-
HoreHes3. [locTamOpuonansHoe pa3BuTHE. THUIBI TOCTAIMOPHOHAIIBHOTO Pa3BUTHS: MpPsIMOE, He-
npsiMoe (JTMYMHOYHOE). BiusiHUe cpepl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CTIOCOOHBIE BBI3bI-
BaTh BPOXKAEHHBIE YPOJICTBA.

PocT u pa3zButue pacreHnii. OHTOreHe3 IBETKOBOI'O pacTEHUS: CTPOEHUE CEMEHH, CTalun
pa3BUTHSL.



12

JeMoHcTpanuu:

Tabmup! u cxemsl: «@OpMBI pa3MHOKEHUSI OPraHU3MOBY, «J{BOMHOE OIJI0IOTBOPEHUE Y
I[BETKOBBIX pacTeHui», «BereraTnuBHOE pa3MHOXKEHHE pacTeHUi», «/leneHue kieTku OakTe-
puit», «CTpoeHue MoyIoBbIX KIETOK», «CTpoeHHe XpoMocoMbl», «KneTounslid mukm», «Pemnu-
kanua JHK», «Murosy», «Meio3», «lIpsamoe u Henpsimoe pa3Butue», «l'amMmeroreHes y mieko-
MUTAIOIIUX U YeNloBeKa», «OCHOBHBIEC CTAJIUU OHTOT'CHE3a.

O6opynoBanue: MHKPOCKON, MHKpompenapaTsl «CrepMaTo30HIbl MIIEKOIUTAIOLIET0Y,
«Siuexnerka miekonutaromero», «KapuoknHes B KJIETKaX KOpEIIKa JyKa», MarHUTHash MoO-
nenb-anmmkanus «Jlenenue kietkuy, moaens JJHK, monens metadazHo XpOMOCOMBI.

JIaGopaTopHbIe U MTPAKTUIECKHE PAOOTHI:

JlaboparopHas pabota Ne 3. «HabmroieHue MUTO3a B KJIeTKaX KOHYMKA KOpelIKa JyKa Ha
TOTOBBIX MUKPOIpEIapaTax.

JlaGoparopHas pabota Ne 4. «/3yueHue cTpoeHHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPO-
npenaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amauu reHeTuku. Micropust pa3Butus TeHeTUKU. Ponb riuTonorun 1 aMOpuro-
JIOTUHU B CTAHOBIICHUH IeHETUKH. BKilaJ pocCHICKHUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE T€He-
TAKA. MeToapl TEeHEeTUKH  (TUOPUIONOTUYCCKUH, UTOTCHETUYCCKHH, MOJICKYJISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH HACJEAOBaHMUS NMPU3HAKOB, ycTaHOBIeHHble I'. Mennenem. MoHoru-
OpuIHOE CKpelBaHue. 3aKOH €IUHO00pas3usi TMOPUIOB NIEPBOrO MoKoyieHus. [IpaBuino qomu-
HUpPOBaHUA. 3aKOH pacUICIUICHHs Mpu3HaKoB. ['unore3a uucrorsl ramet. [loaHoe n HemonHOE
JTIOMUHUPOBAHUE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HaclieZoBaHUs Mpu3HakoB. Llutore-
HETUYECKUE OCHOBBI JUTUOPUAHOTO CKpPEIIMBaHMs. AHaIu3MUpyloliee ckpenmBanue. Mcnonb3o-
BaHHE aHATM3UPYIOIIETO CKPEIIUBAHHUS JIJIS ONIpe/IeTIeHHsI TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue npusHakoB. Pabota T. Moprana 1o CrerieHHOMY Hacleno-
BaHMIO TeHOB. HapylieHue cluemnyieHust reHOB B Pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHuecKrue KapThl.

I'enetnka nmoma. XpoMOCOMHOE OIpeaeNeHe noja. AyTOCOMbI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble opraHu3Mbl. HacnegoBaHue npu3HaKoB, CUEIUIEHHBIX C I10-
JIOM.

N3menunBocTh. Buibl N3MEHUMBOCTH: HEHACIIECTBEHHAs! U HacleACTBeHHas. Poib cpe-
Il B HEHACJIEJICTBEHHOW M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PHUKAITMOHHON W3MEHYHBOCTH.
BapuanvonHsslil psa u BapuanvoHHas kpusas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE U
KaueCTBEHHbBIE MPU3HAKU M UX HOopMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW U3MEHYMBOCTH.

HacneacrtBennas, iy reHOTUNIMYECKast, ©3MEHYUBOCTh. KoMOUHAaTUBHAS N3MEHYUBOCTD.
Meiio3 1 MOJOBOH MpoIecC — OCHOBAa KOMOMHATUBHONW M3MEHUYMBOCTH. MyTallMoOHHAss N3MEHYU-
BocTh. Knaccudukarus MmyTanuii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa M IPUYMHBI MY-
taruii. Myrarennbsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJOB B HACIEICTBEHHON M3MEHUYMBO-
ctu H.Y1. BaBuiosa.

BuesgepHast HacIeICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA: FeHe-
QIOTMYeCKUM,  OMU3HENOBBIA,  IMTOTCHETUYECKHH,  OHMOXMMHYECKHH,  MOIEKYISIpPHO-
reHernyeckuil. CoBpeMeHHOE ONpe/IesieHne TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBaHUE, T€HO-
TUTIUPOBaHKE, B TOM 4uciie ¢ nomotibio [11[P-ananu3a. HacinencrBennsie 3a00neBanus 4eaoBe-
Ka: TeHHBIE 00JIe3HH, OOJIE3HU C HACJIEACTBEHHOW MPEIpacloioKeHHOCThIO, XpPOMOCOMHBIE 00-
ne3nu. CoMatuueckue U reHeparuBHble MyTanuu. CTBOJOBBIE KiIETKU. [IpMHIMIBI 310pOBOTO
o0pasa XKW3HM, TUArHOCTUKHU, MPOGUIAKTUKU W JICYCHHS TeHEeTUYeCKHX Ooje3Hei. Memuko-
T€HETUYECKOE KOHCYIbTUPOBaHUE. 3HAUCHHE MEIUIIMHCKONW T€HETUKHU B MIPEAOTBPALICHUHN U JIe-
YEHUH F'eHEeTHYECKHUX 3a00JIeBaHMi yeloBeKa.
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JeMoHcTpanuu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepuxos, H.B. Tumodees-
PecoBcknii, H.M. BaBunos.

Tabmuip! 1 cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €r0 LIMTOI€HETHYECKasi OCHOBAY,
«3aKOH pacIleIUICHHUs U ero IUTOreHeTHYECKasi OCHOBa», «3aKOH YMCTOTHI raMeT», «/lurnbpu-
HOE CKpelmuBaHHue», «lluTomormdyeckue OCHOBBI JUTMOPUIHOIO CKPEIIMBAHUS», «Meio3»,
«B3aumopeiicTBue amienbHbIX T€HOBY, «l'@éHeTHUecKre KapThl PaCTeHUH, JKUBOTHBIX U YeJIOBe-
Ka», «'eHeTuka rnosay», «3aKOHOMEPHOCTH HACJeI0BaHUs, CLIEINIEHHOTO € 110JIoM», «KapuoTumnsl
YeJloBeKa W JKUBOTHBIX», «Buasl usmeHuumBocTtu», «MoauduKalMoOHHAs HW3MEHUYHUBOCTbY,
«Hacnenosanue pesyc-tpakropay, «I'eHeTrka rpynm KpoBu», «MyTallmoHHAst HK3MEHUYUBOCTH.

Ob6opynoBanue: Mojenu-anmukanuu «MoHorubpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHUEY, «/IurubpuaHoe ckpenmBanuey, «llepekpéct XpoMocom», MUKPOCKOIT U MUK-
ponpenapar «/Ipozoduna» (HopMma, MyTaruu GopMbl KPbUIbEB U OKpacKu Tena), repoapuii «I o-
POX TIOCEBHOW».

JIaGopaTopHble U MpaKTUYECKue paboThI:

JlaboparopHast pabota Ne 5. «/3ydeHue pe3ynbTaToB MOHOTHUOPHIHOTO ¥ JUTHOPHIHO-
ro CKpeUIMBaHus y Ap030(Uibl Ha FOTOBBIX MUKpOIpenapaTax.

JlaboparopHast pabota Ne 6. «M3ydeHre MOIUPUKANMOHHON U3MEHUYNBOCTH, IIOCTPOCHHE
BapUaAILMOHHOTO PsiJia U BapUALlMOHHOW KPUBOW».

JIaGoparopHast pabota Ne 7. «AHanu3 MyTanuii y 1po30(pHiIbl Ha TOTOBBIX MHUKpOIpena-
parax».

[IpaxTuueckas padora Ne 2. «CocraBiieHue 1 aHaJIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka U IpoLecc. 3apOKICHHE CEJNEKLIHUHU U JIOMECTHKalMs. YueHue
H.M. BaBuioBa 0 1eHTpax NMPOUCXOXKJIEHHUS U MHOrooOpas3usi KyJbTYpHbIX pacTeHui. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIIuU. MaccoBbI M MHAMBHIYyalbHbIH OTOOpPEl B CEIEKIMH
pacTeHuil u xKUBOTHBIX. OlleHKa 3KcTepbepa. bIn3kopocTBEHHOE CKpelrBaHUEe — UHOPUAMHT.
Yucrast nunus. CkpeuiBaHue 4UCThIX JuHUM. ['ereposuc, unu rubpuanas cuna. Heponcten-
HOE cKpeuuBaHue — ayTOpuauHr. OtnanéHHas rudpuauzanus U e€ ycnexu. VckyccTBeHHBIN
MyTareHes3 M MoJiydeHue MOJIUIIONAOB. JIOCTHKEHHSI CeNIeKIIMM PAaCTeHUH, )KUBOTHBIX U MUKPO-
OpraHU3MOB.

buotexHonorus kak orpacip MpOU3BOACTBA. ['eHHast MH)KEeHepus. DTambl CO3/1aHUsS pe-
komOuHanTHOM JIHK u Tpancrennsix oprannsmoB. Kierounas nnxenepus. Knetounsle KyiabTy-
pbl. MUKpPOKJIOHAJIBHOE pa3MHOXeHHe pacTeHuil. KiloHMpoBaHHEe BBHICOKOMPOIYKTUBHBIX CElb-
CKOXO3SIICTBEHHBIX OpraHU3MOB. DKOJIOTUYECKUEe U 3THdeckue rnpodiemsl. MO — renernuecku
MOJU(HUIMPOBAHHBIE OPTAaHU3MBI.

JeMoHcTpanuu:

IToprpersr: H.M. Basunos, 11.B. Muuypus, I'./[. Kapneuenko, M.®. I1BaHoB.

Tabmuis! u cxeMmbl: kKapTa «L{eHTpbl MPOUCXOXKACHHUSI U MHOTOOOpa3usl KyJIbTYPHBIX pac-
TeHHiD», «[lopoabl TOMAaNTHUX >KUBOTHBIX», «CopTa KyAbTYPHBIX pacTeHM», «OTnanéHHas ru-
opunmsanusy», «Paboter akagemuka M.D. MBanosay, «Ilomummonaus», «O0BEKTH OMOTEXHOIIO-
run», «KieTounble KyJabTyphbl U KIOHUpOBaHHE», «KOHCTpyHupoBaHHE U MEPEHOC T€HOB, XPOMO-
COM.

Ob6opynoBaHue: MyJSDKU TUIOJIOB U KOPHEIUIONOB TUKUX (DOPM M KYJIBTYpHBIX COPTOB
pacteHui, repbapuii «CebCKOX03sIICTBEHHBIE PACTCHHUSI.

JIaGopaTopHble U MpaKTUYECKUe paboThI:

Okckypeusi «OCHOBHBIE METOJIbI U JIOCTUKEHHS CEJIEKIUU PACTEHUN M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHIIHIO, IJIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIN YUaCTOK, B TEIUINYHOE XO-
31 CTBO, JIaOOPATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
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Conep:xanue o0yuenus B 11 kiacce.

Tema 8. DBoJloLHOHHAS OMOJIOTHSI.

[IpennocslIKu BO3ZHUKHOBEHUS HBOJIIOLIMOHHONW TEOPUHU. DBOJIIOLIMOHHAS TEOpHUs H €€
MeCTO B OMOJIOTHH. BiMsHUE 3BOMIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CupzerenscrBa 3Bomonuu. [lageoHTonornueckue: nociaen0BaTeNbHOCTh NOSBICHNS BU-
JIOB B MAJICOHTOJIOTUYECKOH JieTonucH, nepexoansie GopMmel. buoreorpapudeckne: cXoacTBo u
pasnnuue ¢ayH 1 Gpaop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJACTBA U Pa3iIuyusi SMOPHOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOIMYHBIE, PYAUMEHTApHBIE OpraHbl, ara-
BU3MBI. MOJIEKyISIpPHO-OMOXUMHYECKHUE: CXOJICTBO MEXAaHU3MOB HACIIEACTBEHHOCTH M OCHOBHBIX
METa0O0IMYECKUX IyTell y BCEX OpraH13MOB.

OpodmononHas teopust Y. Jlapsuna. [Ipennockuiku BOSHUKHOBEHUS JapBUHU3MA. J[BU-
XKYIIME CUJIbI HBOJIIOLUM BUAOB 110 J[apBUHY (M30BITOYHOE Pa3MHOKEHUE IPU OIPaHUYCHHOCTU
pecypcoB, HeolpeeI€éHHas H3MEHYHBOCTh, 00ph0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas teopus Boorun (CTD) u e€ 0CHOBHBIE IOJOKEHHUS.

Muxkposontonus. [lonynsnus Kak eIuHUIA BUIa U 3BOJIIOLUY.

JBrxyiye cuibl ((akTopsl) 3BOJIOLMU BUJIOB B IpUpoje. MyTalMOHHBIM mporece U
KOMOWHATHBHAs U3MEHUYMBOCTh. [lonysinoHHbIE BONHBI U Apeid reHoB. M3omsiuus u Murpa-
usl.

EcrecTBenHbIit 0TOOp — Hampasistonui hakrop 3Bomonnu. GopmMbl €CTECTBEHHOTO OT-
oopa.

[TprucnocoOIeHHOCTh OPraHU3MOB Kak pe3yabTar dBoitonuu. [Ipumepsl nmpucnocoOie-
HUH y opranu3mMoB. ApoMop(ho3bl U UIMOAANITALIUH.

Bun u BunooOpazoBanme. Kpurepuu Buga. OcHOBHBIE ()OPMBI BHI000pa30BaHUs: Te0-
rpagu4eckoe, IKOJIOTHIECKOe.

Maxkpoasomtonusi. @opMbl 3BONMIONUHU: (PUIIETHYECKAs,, TUBEPreHTHAs, KOHBEPIeHTHas,
napaniensHas. HeoGpatumocTs 3BoOLINY.

[IpoucxoxaeHre OT HecnenMaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromias crneuunanu-
3anvsl. AJanTUBHAs paguarys.

JeMoHcTpanmu:

Iloprpersr: K. JIunnen, XK.b. Jlamapkx, Y. Hapsun, B.O. Kosanesckuii, K.M. bap,
9. I'exkkensb, @. Mrosep, A.H. CeBepiios.

Tabnuue! u cxemsl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoIbIy NO3BOHOY-
HBIX JKUBOTHBIX», «Apxeontepukcy, «®opmbl 00pbOBI 3a cyliecTBOBaHUE», «ECTECTBEHHBIN OT-
60p», «MHoroobpasue copToB pacTeHui», «MHOrooOpasue Nopoj KUBOTHBIXY», «llomymauuny,
«MyTalMoHHas U3MEHYUBOCTHY, «ApoMopdo3sl», «Manoanantanun», «O0mas aereHepanus»,
«/IBmxyiue cuibl 3Boonun», «Kapra-cxema mapiipyra nyremectsus Y. [lapsunay, «bopnba
3a cyuiectBoBaHuey», «llpucnocobiaeHHOCTs opraHu3sMoBy, «['eorpaduueckoe BHI000pazoBa-
HHUE», «IKOJIOTUIECKOE BUI000pa30BaHUE.

O6opynoBaHue: KOJJIEKINS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPAcKH, HabOp IJI0/I0B
U CeMsH, KoJuleKus «[Ipumepsl 3alIUTHBIX TPUCHIOCOOTICHUN Y KUBOTHBIX», MOAETh «OCHOB-
HbIE HaIIPaBJICHUS HBOJIIOLUNY», 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaguyeckas kapra mupa, Koyiekius «PopMbl COXpPAaHHOCTH MCKOIMAEMbIX KH-
BOTHBIX U pacTeHui», mojenb ammiukaius «llepekpéct XpoMocom», BIaKHbIE MpenapaThbl
«Pa3Butne Hacekomoroy, «Pa3BuTHe NATYIIKM», MUKpornpenapar «J{pozoduna» (Hopma, MyTa-
U GOPMBI KPBUILEB U OKPACKH TEJA).

JIaGopaTopHble U MpaKTUYECKUe paboThI:

JlabopaTtopHuas padota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(OIOTHIESCKOMY KPUTEPHION.

JIaGoparopHas pabota Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U e€ OTHOCH-
TEJIBHOIO XapaKTepay.
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Tema 9. Bo3HuKHOBeHHE M pa3BUTHE KU3HHU HA 3eMue.

JloHayuyHble MpEACTaBICHUS O 3apOXkKACHUM XKU3HU. HayuHble runore3sl BOSHUKHOBEHHS
JKU3HU Ha 3emuie: abMoreHe3 W MaHCIepMus. XUMHUUECKasi SBOMIONMS. AOGMOTeHHBIA CHHTE3 Op-
TFaHUYECKUX BEIIECTB M3 HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE MOJATBEPKICHIUE XUMUYECKOU
sBosonnu. HavaneHble sTanbel Onosiornueckoi 3postonun. I'umnoreza PHK-mupa. ®opmupona-
HUE MEOpAHHBIX CTPYKTYp UM BO3SHHUKHOBEHHUE MPOTOKIETKH. [lepBbie KIETKH U HX DBOJIOIUS.
DopMUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3emuie no 3pam u nepuojam. Karapxeil. Apxeiickas U NpoTEpO30¥i-
ckas 9pbl. [laneosolickas spa u e€ nmepuoabl: KeMOPUNUCKHA, OpJOBUKCKUM, CHITYPHHUCKUM, -
BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa W IeoJOoru4eckux mnpoieccoB. OCHOBHBIE 3Talbl HBOJIIOLUN
PACTUTEILHOTO W KHBOTHOTO MUpa. ApoMopdo3bl y pacTeHUi U *KUBOTHBIX. [losiBiIcHME, pac-
[[BET ¥ BBIMUPAaHKE IPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKOro Mupa Kak oTpakeHue 3BOIonnd. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

DBOJIIOLHS YelloBeKa. AHTPOIIONIOTUs KaK Hayka. PazButue mpencTaBieHuit O MPOUCXOXK-
JIEeHUH YenoBeka. MeTobl M3yueHus: anTpornorenesa. CXoJCcTBa U pa3inyus YeloBeKa U KUBOT-
HbIX. CUCTEMATUYECKOE MOJI0KEHHE YEIIOBEKA.

JBmxymue cuibl (dakTopbl) aHTpornoreHe3a. HacnencTtBenHas U3MEHUYUBOCTh M €CTe-
CTBEHHBI 0TOOp. OOmEecTBeHHBI 00pa3 >KW3HU, W3TOTOBJICHUE OPYIUN TPyAa, MBIIUICHHE,
pedb.

OcCHOBHBIE CTaJMM ¥ BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UETOBEK YMEJIbIi,
Yenosek npsaMoxonasiui, YemoBek HeaHaepTaIbCKuii, YenoBek pa3zyMubld. Haxonku uckonae-
MBIX OCTaTKOB, BPEMs CYIIIECTBOBaHUs, 00JIACTh pacCIpOCTpaHEeHUs, 00bEM TOJIOBHOTO MO3ra,
00pa3 KU3HU, OpyIusl.

UYenoseueckue packl. OCHOBHBIE OOJIBIIIUE PACHl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpanouHas (dKBaTopuanabHas), MOHTOJIOUAHAS (a3MaTCKO-aMepuKaHcKasi). UepTel mpucmo-
COOJIEHHOCTH IPECTaBUTENEH YeIOBEUECKUX pac K YCIOBUSAM CylllecTBOBaHUS. EnnHCTBO Ueno-
Beueckux pac. Kputuka pacuzma.

JeMoHcTpanmu:

[Toptpetsr: @. Penu, JI. ITactep, A.H. Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabnuup! u cxembl: «Bo3HukHoBeHne COTHEYHON CHCTEMBI», «Pa3BUTHE OpraHUYECKOTO
Mupay, «PacturenbHas kietkay, «KuBotHas kinetka», «lIpokapuornueckas kierkay, «CoBpe-
MEHHas CUCTEMa OPTaHHYEeCKOro Mupay, «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHHUS YeJIOBEeKa
U 4eII0BEKOOOPa3HBIX 00e3bsH», «OCHOBHBIE MECTa MAJIEOHTOJOTUYECKIX HAXO0JIOK MPEIKOB CO-
BPEMEHHOTO YeJIOBEKa», «/IpeBHelmue moan», «/pesHue moan», «llepBbie COBpEMEHHBIE JTIO-
Iy, «YemoBeyeckue pacoi».

Ob6opynoBanne: mymsiku «lIpoucxoxknenne demoBekay (OFOCTBI aBCTpAIONUTEKA, TTUTE-
KaHTpOIla, HeaHAepTallblla, KPOMAHbOHIIA), CIENKH WU W300paKeHUSI KAMEHHBIX OPYAUM Tep-
BOOBITHOTO YeJloBeKa (KaMHHM-YOIIEphl, pyOuia, ckpebia), reoXxpoHoaoruueckas Tadbauna, Koji-
nexuusi «PopMbl COXPAHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHbIe ¥ MPAaKTUIECKUE PAOOTHI:

[TpakTuueckas pabora Ne 1. «M3ydeHne UCKOMIaeMbIX OCTATKOB PACTEHUN U )KHBOTHBIX B
KOJUTEKLIHASX .

DKCKypcust «IBOJIONNS OPraHMYEeCKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN N
KpaeBeIUECKUI My3€eil).

Tema 10. Opranusmsl 1 OKpy:KawIas cpeaa.

DKoJorus Kak Hayka. 3a1au U pas3zelibl 3KOJOTUU. MeToAbl SIKOJIOTMYECKUX HCClea0Ba-
HUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.
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Cpenbl 00MTaHHS OPraHW3MOB: BOJAHAs, HA3€MHO-BO3IYILHAs, [TOYBEHHAs, BHYTpHOpra-
HU3MEHHa.

Okonoruueckue ¢akropbl. Kinaccudukamus skonoruueckux (hakTopoB: aOHOTHYECKHE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI.

Abuotnyeckue (GaxkTophl: CBET, TeMmeparypa, BiaxHocTb. dotonepuomusm. Ilpucro-
cOOJIEeHUS! OPraHU3MOB K JCHCTBUIO a0MOTHYECKUX (PaKTOPOB. bronornyeckue puTMel.

buortnueckue dakropsl. Buasl OnoTHYECKHUX B3aUMOACHCTBHI: KOHKYPEHIUS, XUIHUYE-
CTBO, cMMOMO3 U ero ¢opmsl. [lapasuTusm, Koonepanus, MyTyaln3M, KOMMEHCATH3M (KBapTH-
paHCTBO, HaXJEOHUYECTBO). AMEHCAIU3M, HelTpanu3Mm. 3HaueHHe OMOTHYECKHX B3aUMOJCH-
CTBHM IS CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU Monyssiui. OCHOBHbIE MOKa3aTeNld MOMYJISIIIUK: YKC-
JIEHHOCTb, IJIOTHOCTb, POKJIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. JIuHaMMKa YUCIIEHHO-
CTH MOMYJSIUU U €€ perysiusl.

JeMoHcTpanuu:

[Toptpetsl: A. I'ymbonbaT, K.®. Pynee, O. I'ekkens.

Tabmuis! u cxemsl: kapta «lIpupoansie 30HbI 3eMun», «Cpelibl 0OUTaHUSI OPraHU3MOBY,
«Dotonepuoguszmy», «[lomynsauun», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTHU MOMYNIALUUA UHPY-
30pun-Tyenbkn», «lIumespie nenmy.

JIaGopaTopHble U MTPaKTUIECKHE PabOThI:

JlaboparopHast padota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTEHUH W3 Pa3HBIX
MECT OOUTAHUS.

JIaGoparophas padota Ne 4. «BnusHuE cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpakTuueckas pabora Ne 5. «Iloacy€r MIOTHOCTU MOMYIISIIIMIA Pa3HBIX BUOB PACTEHUIN.

Tema 11. CoobuiecTBa 1 3K0J10rMYECKHE CHCTEMBI.

Coo0miectBo opranuzMoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BHOBas, IMPOCTPaH-
cTBeHHas1, Tpoduyeckas (nuimeBasi). Buapl-noMmuuanTel. CBsi3u B OMOLIEHO3E.

Okonorndyeckue cuctembl (3kocucteMmsl). ITonatue 00 skocucremMe U OHOreoleHo3e.
@YHKIMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOJYLIEHThI, KOHCYMEHTHI, peAayleHTrl. Kpyro-
BOPOT BEUIECTB U MOTOK 3HEPTUH B 3kocucteMe. Tpodudeckue (MHUILEBbIE) YPOBHH SKOCUCTEMBI.
[Tumessle nienu U cet. OCHOBHBIE MOKA3aTeIN 3KOCUCTEMBI: OroMacca, MPOIyKIHUs. DKOJIOT -
YeCKHe MUPaMU/Ibl: POIYKIIUHU, YUCIEHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM: YCTOMUMBOCTS,
camoperysiuus, pazsutue. CyKieccus.

IIpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOMHOIO WX IIHPO-
KOJIMCTBEHHOTO JIeca.

AHTpOINOTreHHbIE 3KOCUCTEMBL. ATpPOIKOCHCTEMBI. YpOo3KkocucTeMbl. buosoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpazue kak (akrop yctolhunBocTH skocucTeM. CoxpaHeHne OMOJI0rMYECKOro
pa3zHooOpasus Ha 3emiie.

VYuenue B.U. Bepnanckoro o 6uocepe. ['panuiibl, coctaB u crpykrypa 6uocgepsl. JKu-
Boe BemiecTBO U ero pyHkiuu. OcobeHHocTn 6uochepsl Kak TI00abHONW 3KOCHCTeMBbl. [[nHa-
MHUYECKOe paBHOBECHE U 00paTHas CBs3b B Ouocdepe.

KpyroBopoTs! BemiecTB U OMOreOXMMHUYECKHE LUKIIbI 3JIEMEHTOB (yriiepoja, a3ora). 30-
HaJIbHOCTB Ouochepsl. OCHOBHbBIE OMOMBI CYIITH.

UYenoseuectBo B Onocdepe 3emiid. AHTPONIOTEHHBIE M3MEeHEeHUs B Ouocdepe. ['mobdanb-
HbI€ SKOJIOTMYECKHE MTPOOIEMBI.

CocymiectBoBaHH€e MpUPOJIbI U yenoBeyecTBa. CoxpaHeHue 6MopazHooOpas3usi Kak OCHO-
Ba ycToWuMBOCTH OMochepbl. OCHOBA PallMOHATILHOTO YIPABIEHHS NMPUPOIHBIMU PECypcaMu U
UX HCIoyib30BaHue. JlOCTHKEeHNS OMOJIOTUN U OXpaHa MPUPOIbL.

JleMoHcTpanuu:

[Moptpetsr: A.Jl. Tencnu, B.H. Cykaués, B.I. Bepnanckuii.

Tabmuiet u cxemsl: «llumeBsie nienw», «bUOIIEHO3: cOCTaB U CTPYKTypay, «[IpupoaHbie
coobmiecTBay, «llemn mutanusy», «JKoorudeckas nupamuaay, «buocdepa u gemoek», «IKo-
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cucTeMa UIMPOKOJIMCTBEHHOTrO Jiecay, «JKochcTeMa XBOWHOro jecay», «buoreHo3 Bogoémay,
«ArpoueHo3», «[IpumepHble aHTPONIOreHHbIE BO3AECHCTBUS Ha NPUpOLY», «BaxHeiue nerod-
HUKU 3arps3HEHUs BO3JlyXa U IPYHTOBBIX Boa», «IlouBa — BaxkHelIIas cocTaBistonias 6uoche-
pb», «DakTopel nerpaganuu nousy, «IlapaukoBeiii 3¢ dekT», «DakTopbl pagroaKTUBHOIO 3a-
rpsi3HeHust Ouocepri», «O0mas cTpyktypa 6uocheps», «PacnpoctpaneHue xu3Hu B ouocde-
pe», «O30H0BEIH 3KpaH Ouocheps», «KpyroBopot yriepoaa B 6nocheper», «KpyroBopot azora
B IIPUPOAECY.

Ob6opynoBanue: Mojaenb-anuMkanus «Tunuanbie OnoneHo3bl», repbapuii «Pacturensb-
Hble cooluiecTBay, KoJeKuu «buonenos», «Bpenurenn BaXHEHIINX CEIbCKOXO03IHCTBEHHbBIX
KYJIBTYp», TepOapuu U KOJUIEKIIMU PACTEHUH 1 KUBOTHBIX, IPUHAAISKAIINE K PA3HBIM IKOJIOT U~
YeCKHUM Tpynnam oaHoro Buna, Kpacnas kaura Poccuiickoit denepanun, n300paxeHus oXpaHsi-
€MBbIX BUJOB PACTEHUN U )KUBOTHBIX.
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2.2. TemaTn4yeckoe (Moypo4yHoe) NJIAHUPOBAHHE

TeopeTnueckue 3aHATUA

HanmMeHnoBanwue pasnenoB J1a00paTOPHBIC 3aHITHS M TPAKTHYCCKUE O0beMm P MP P
H TEM 3aHATHS, CAMOCTOSTCIbHAs 4acoB
paboTta 00yJaronuxcs
1 2 3 4 5 6
Tema 1. Buosorusa kak | Comepxanue yueOHOro MaTepuaia 3 JIP 01, JIP 02, MP 01, MP 05, MP 06, | ITP6 01,
HayKa. JleKMOHHbIE 3aHATHS 1 JIP 07, JIP 08, MP 10, MP 11, MP 12, | ITP6 05,
buonorus xak Hayka. CBsizb Ouosoruu ¢ 00- JIP 10, JIP 11, MP 13, MP 14, MP 16, | I1P6 09
LIECTBEHHBIMU, TEXHUYECKUMU U JAPYTUMHU JIP 12, JIP 13, MP 17, MP 18, MP 25,
€CTECTBCHHBIMU HayKaMmu, (rocoduei, 3Tu- JIP 14, JIP 15, MP26, MP28, MP 30,
KOM, 3CTETUKOW U TmpaBoM. Ponb Onosoruu B JIP 16, JIP 19, MP31, MP 32, MP 33,
(OpMHUPOBAaHUN COBPEMEHHOW HAyYHOH Kap- JIP 23, JIP 24, MP 34, MP 35, MP 37,
TUHBI Mupa. CucTeMa OMOJOTHYECKIX HAYK. JIP 25, JIP 26, MP 38, MP 39, MP 40,
Mertoapl O3HAHUS KUBOM MPUPOIbI (HAOIIO- JIP 29, JIP 30, MP 41, MP 42, MP 43,
JICHUE, SKCIIEPUMEHT, ONMCAHUE, U3MEPEHHUE, JIP 32, JIP 33, MP 44, MP45, MP 46,
KJIaccu(puKanusi, MOJICTUPOBAHUE, CTATUCTHU- JIP 34 MP 47, MP 48, MP 54,
gyeckasi 00paboTKa TaHHBIX) MP 55, MP 56, MP 57
JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI: 2
[Tpaktueckass pabora Ne 1. «Mcnonb3oBaHue 2
pa3IMYHBIX METOJOB MPU H3YYCHHH OWOJIOTHA
YECKUX 00BEKTOBY
Tema 2. /KuBnie Conepxanne yq4eOHOro Marepuaa 1 JIP 01, JIP 02, MP 01, MP 05, MP 06, | T1P6 02,
CHCTEMbI M X JleKnMoOHHbIE 3aHATHS 1 JIP 07, JIP 08, MP 10, MP 11, MP 12, | IIP6 06
OpraHu3anms. Kusie cuctembl (OMOCHUCTEMBI) KaK MPEIMET JIP 10, JIP 11, MP 13, MP 14, MP 16,
uzydeHus Ouonoruu. OTIUYHE >XUBBIX CH- JIP 12, JIP 13, MP 17, MP 18, MP 25,
CTE€M OT HEOPraHWYECKON MPUPOIBI. JIP 14, JIP 15, MP26, MP28, MP 30,
CpolicTBa OHMOCHUCTEM U UX pa3HOOOpasme. JIP 16, JIP 19, MP31, MP 32, MP 33,
YpoBHU oOpraHuzanuy OMOCHUCTEM: MOJEKY- JIP 23, JIP 24, MP 34, MP 35, MP 37,
JISIPHBIM, KJIIETOYHBIN, TKAHEBBIA, OPraHU3MEH- JIP 25, JIP 26, MP 38, MP 39, MP 40,
HBI{, MOMYJISIHMOHHO-BUIOBOM, 3KOCUCTEMHBIH] JIP 29, JIP 30, MP 41, MP 42, MP 43,
(ObuoreoneHOTHYECKUIT ), OMOChHEpHBIH. JIP 32, JIP 33, MP 44, MP45, MP 46,
JIP 34 MP 47, MP 48, MP 54,
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MP 55, MP 56, MP 57

Tema 3. XuMuueckui
COCTaB U CTPOEHHE
KJIETKH

Coneprkanue y4eOHOro Marepuaia

JleKk1IMOHHbIE 3aHATUS

XUMHUYECKUA COCTaB KIETKH. XHUMUYECKUE
3JIEMEHTBI: MAKpPO3JIEMEHTBI, MHUKPO3JIEMEH-
Tbl. Boga u munepanbHbie BemiectBa. DyHK-
LU BOJBl U MUHEPAIbHBIX BEIIECTB B KJIET-
ke. [logaepkanue ocMOTHYECKOTO OaaHca.
benku. CoctaB u crpoeHue O6enkoB. AMHHO-
KHCJIOTBI — MOHOMephl OenkoB. Hezamenu-
MbI€ M 3aMEHUMbIE AMHUHOKHUCIOTHI. AMUHO-
KHUCJIOTHBIM COCTaB. YPOBHU CTPYKTYpPHI Oel-
KOBOM MOJIEKYNbl (MI€pBUYHASL, BTOpPUYHAS,
TPETHYHAsl U YETBEPTHUHASI CTPYKTypa). XHU-
MUYECKHE CBOMCTBa OenkoB. bromornueckue
GbyHKIIN OEIKOB.

depMeHTHI — OMOJIOTUYECKHE KaTallu3aTOpPHI.
Crtpoenue (epmeHTa: aKTUBHBIA IEHTp, CYO-
cTpatHas cneuu@uuHoctb. KodepmeHTHI.
Buramunbl. Otnuunst GepMEeHTOB OT HEop-
TaHUYECKUX KaTaau3aTopoB.

VYrneBojabl: MOHOCaxapusl (TJII0K03a, pubdo3a
U Je30Kkcupu003a), Aucaxapujibl (caxaposa,
JIAKTO3a) M TOJUCcaXapuabl (KpaxMmaln, TIHKO-
reH, Leinono3a). buonornueckue ¢GyHKIuu

YIJIEBOJIOB.
Jlununael:  Tpuriuuepunsl, Gochonunuasl,
CTEPOU/IBI. I'uapodminbho-rupodoOHBIE

cBoiicTBa. buonormueckue QyHKIUM JUANH-
noB. CpaBHEHUE YTIII€BOJOB, OCIKOB U JIUIHU-
JIOB KaK UCTOYHUKOB SHEPTUU.

Hyxneunnosbie kucnotsl: JIHK u PHK. Hyk-

JIP 01, JIP 02,
JIP 07, JIP 08,
JIP 10, JIP 11,
JIP 12, JIP 13,
JIP 14, JIP 15,
JIP 16, JIP 19,
JIP 23, JIP 24,
JIP 25, JIP 26,
JIP 29, JIP 30,
JIP 32, JIP 33,
JIP 34

MP 01, MP 05, MP 06,
MP 10, MP 11, MP 12,
MP 13, MP 14, MP 16,
MP 17, MP 18, MP 25,
MP26, MP28, MP 30,
MP31, MP 32, MP 33,
MP 34, MP 35, MP 37,
MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43,
MP 44, MP45, MP 46,
MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57

I1P6 02,
IT1P6 03,
ITP6 05,
ITP6 06,
I1P6 07
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JI€OTUJBl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne um ¢ynkuuu JJHK. Ctpoenune wu
¢yaxkunn PHK. Bunet PHK. AT®: ctpoenue
U GyHKLIUH.

Huronorus — Hayka o kiuerke. Kiierounas
TEOpUsl — IMPUMEP B3aUMOAECHUCTBUS HJIEU M
(akTOB B HAy4YHOM IO3HAHUU. MeTonbl U3y-
YEHUSI KJIIETKHU.

Knerka kak nenoctHas xuBas cucrema. O0-
1[1e IPU3HAKU KJIETOK: 3aMKHYTasl HapyXHasi
MemOpana, Moisekynasl JIHK kak renernue-
CKHH ammapar, CuCTeMa CHHTe3a OeJKa.

Tunsl KJIETOK: 3yKapHOTHYECKasi U IIPOKAPHU-
otuyeckass. OCOOEHHOCTH CTPOEHUS NPOKa-
puotnueckoil kinerku. KilerouHas creHka
Oakrepmii.  CTpoeHHE  JYKapUOTHYECKOH
KJIeTKA. OCHOBHBIE OTJIMYUS PACTUTEIBHOM,
KUBOTHOM ¥ TpUOHOM KIIETKH.
IIoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KIIE-
TOYHasl CTE€HKA, TJIMKOKAJIMKC, WX (PYHKIHH.
[Tna3maruueckass memOpaHa, €€ CBOHCTBa U
¢yakiuu. llurommmasma u e€ OpraHoujbl.
OnnomemOpanHble opranou il kietku: JI1C,
annapat [onpmxu, nusocomsl. IlomyaBTo-
HOMHBIE OPraHOMJIbl KJIETKU: MHUTOXOHIPUH,
mnactuabl. [IporucxoxaeHne MUTOXOHAPUN U
wiactua. Bunel mmactun. HememOpanHbIe
OpraHoubl KIJIETKU: PUOOCOMBI, KJIETOUHBII
LEHTP, LEHTPUOJIN, PECHUUYKH, IKIYTHKH.
@yHKIINN OPraHOMAOB KJIETKU. BKiIroueHus.
Anpo — perynaropHslil neHTp kietku. Crpo-
eHue sapa: suepHas 000JI0uKa, KapHoIiazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.
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TpchnopT BE€IICCTB B KJICTKCE.

1 2 3 4 5} 6

JlabopaTopHblie U NIpaKkTHYeCcKHe PadoThI: 2
JlabopaTopnas pa6ora Ne 1. «M3yueHue kata- 1
JUTHYECKOH AaKTUBHOCTH (hepMEeHTOB (Ha
MIpUMEPE aMIJIa3bl MK KaTajlasbl)».
JlaGopatopHnasi pabota Ne 2. «/3yuenue cTpo- 1
€HUs KJIETOK PAaCTCHMM, )KMBOTHBIX U OakTe-
pUH O], MHKPOCKOTIOM Ha TOTOBBIX MHKPO-
npernapaTax u uX OIMHCAHUC.

Tema 4. ’Kusnenesitenb- | Coznepxanue yueOHOro Marepuaia 2

HOCTb KJIETKH JIeKIIMOHHBIE 3aHATHS 2 JIP 01, JIP 02, MP 01, MP 05, MP 06, | ITP6 02,
OOMeH BelecTB, WM METadOIHM3M. ACCUMH- JIP 07, JIP 08, MP 10, MP 11, MP 12, | IIP6 06,
Jsuus (MJIACTUYSCKUM OOMEH) W JUCCUMUIIS- JIP 10, JIP 11, MP 13, MP 14, MP 16, | ITP6 07,
s (PHEPreTHUecKuii 0OMEH) — JIBE€ CTOPOHBI JIP 12, JIP 13, MP 17, MP 18, MP 25, | I1P6 09,
€MHOTO TIpoliecca Metadbonu3ma. Ponb 3ako- JIP 14, JIP 15, MP26, MP28, MP 30, | ITIP6 10
HOB COXpPaHEHHUS BEIIECTB W SHEPTUH B MOHU- JIP 16, JIP 19, MP31, MP 32, MP 33,
MaHUHU MeTa0oIu3Ma. JIP 23, JIP 24, MP 34, MP 35, MP 37,
Tumnbel oOMeHa BelecTB: aBTOTPOQHBIN U Te- JIP 25, JIP 26, MP 38, MP 39, MP 40,
tepoTpodHbIil. Ponb ¢depmeHTOB B 0OMeEHe JIP 29, JIP 30, MP 41, MP 42, MP 43,
BEILIECTB U MPEBPALLICHUU YHEPTUU B KIIETKE. JIP 32, JIP 33, MP 44, MP45, MP 46,

®orocunTte3. CBetoBas U TeMHOBas (a3sl Go-
tocuHTe3a. Peaknuu QorocunTeza. Dddex-
TUBHOCTH (OTOCHHTE3a. 3HaueHue (OTOCHH-
Te3a JJIsl KU3HHU Ha 3emie. BiausHue ycioBuii
cpensl Ha POTOCHHTE3 M CIOCOOBI TTOBHIIICHUS
€ro IpPOAYKTUBHOCTH Yy KYIBTYPHBIX pacTe-
HHUI.

XemocuHTe3. XEMOCHHTE3UpyroIe OakTe-
pun. 3HaUYeHHE XEMOCHHTe3a IJIA KU3HU Ha
3emute.

DHepreTudeckuii oOMeH B kieTke. Pacmieruie-
HUE BEUIECTB, BBIACICHUE U AKKYMYJIUPOBAa-

JIP 34

MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57
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HUE DHEPIMM B KIJIETKE. OTalbl 3HEpreTuye-
ckoro oomeHa. I'mukonus. bposkenue u ero
BuJbl. KHCI0pogHOE OKUCIIEHHE, WIN KIIETOY-
Hoe npixanue. OxucnutenbHOe (ochopuiin-
poBaHue. OPPEKTUBHOCTb SHEPreTUYECKOIO
oOMeHa.

Peakuun matpuuHoro cunresa. I'enernueckas
unpopmanus u JJHK. Peanuszanmst remerude-
ckoii mHpopmanuu B KieTke. ['eHeTHYeCKui
KOJl M €ro cBoWcrBa. TpaHCKpuIILHS — MaT-
puunblii cuate3 PHK. Tpancmsiius — OuocuH-
Te3 Oenka. Dtamnbl TpaHcisanuu. Koguposanue
aMMHOKHUCIOT. Posib pubocom B OuocuHTE3E
Oenka.

Hexnerounsle Gopmbl ku3Hu — Bupycsl. Hc-
Topus oTKpbITHS BUpycoB (/1.1. IBaHOBCKuUIA).
OCOOEHHOCTH CTPOCHMSI M >KU3HEHHBIH LUK
BUpycoB. bakrepunodaru. bonesnu pacrenui,
JKUBOTHBIX M YEJIOBEKA, BbI3BIBAEMBIE BUpPYCa-
mu. Bupyc wummyHoneduumra yenoBeka
(BUY) — Bozoyautens CIIM[a. OO6patnas
TPAHCKPUIILIKS, peBepTaza u nHrerpasa. [Ipo-
¢uIakTUKa pacrnpocTpaHEHHUs] BUPYCHBIX 3a-
OoneBaHuil.

Tema 5. PazmHuoskenue n
HHZII/[BI/[)Iya.]II)HOC pa?-BI/l-
THE OPraHU3MOB

Coneprkanue y4eOHOro Marepuana

KneTouHblii MK, WIK )KU3HEHHBIN IUKIT KJIET-
ku. MuTtepdaza u muto3. [Ipomecchl, mporeka
foie B uHTepdaze. Perumkarus — peaxuus
matpuuHoro cuHteza JIHK. Ctpoenue xpomo-
coM. XpOMOCOMHBIN Habop — kapuotum. Jlu-
TUTOUIHBINA M TalJIOUTHBIA XPOMOCOMHBIE HA00+
ppl. Xpomatuael. lLluTomornueckne OCHOBBI

Pa3MHOKCHHA W HWHAUWBHUAYAJIBHOI'O PA3BUTHUSA

JIP 01, JIP 02,
JIP 07, JIP 08,
JIP 10, JIP 11,
JIP 12, JIP 13,
JIP 14, JIP 15,
JIP 16, JIP 19,
JIP 23, JIP 24,
JIP 25, JIP 26,

MP 01, MP 05, MP 06,
MP 10, MP 11, MP 12,
MP 13, MP 14, MP 16,
MP 17, MP 18, MP 25,
MP26, MP28, MP 30,
MP31, MP 32, MP 33,
MP 34, MP 35, MP 37,
MP 38, MP 39, MP 40,

TIP6 02,
TIP6 05,
TIP6 06,
TIP6 09,
I1P6 10
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OpPIraHU3MOB.
Henenune xnerku — muro3. Craauu MuUTO3a.
ITporneccel, mpoucXosIMe Ha Pa3HbIX CTAIUAX|
MHUTO3a. BHOJIOrMYEeCKHi CMBICIT MUTO3A.
[TporpamMupyemasi rudesb KJIETKH — alonTo3.
@DopMbI pa3MHOKEHHSI OPTaHU3MOB: OECIIONOE U
nojoBoe. Buasl Gecriosnoro pasMHOXKEHUs: Je-
JICHUE Ha/BOE, MOYKOBAHME OJHO U MHOTOKJIE-
TOYHBIX, CIIOPOOOpPa3OBaHHE, BETETATUBHOE
pa3MHOXeHHEe. VICKycCTBEHHOE KIIOHMpPOBaHHE
OpPraHU3MOB, €r0 3HaU€HHE IS CeNIEKLIUH.
[TonoBoe pa3MHOXKEHHE, €r0 OTINYHA OT OecH
H0JIOTO.

Meiio3. Craguu meiiosza. Ilpoiecchl, mpoucxo-
JsIue Ha cragusx meiosa. [loBenenue Xxpomo-
com B menose. Kpoccunrosep. buonornueckuii
CMBICI M 3HAUE€HUE Meio3a.

["amerorenes — npoiecc 0Opa3oBaHUsI MOJIOBBIX|
KIIETOK Yy JKMBOTHBIX. [lonOBBIE JK€NE3BI: Ce-
MEHHUKHU U An4HUKU. OOpa3oBaHUE U Pa3BUTHUE
HOJIOBBIX KJIETOK — ramer (CIepMaTo30M[, sii-
LEKJeTKa) — crepMaroreHe3 u ooreHe3. Oco-
OCHHOCTU CTPOEHMsI SHIEKIETOK U CIIepMaTo-
3ou10B. Omnogorsopenue. [laprenorenes.
WunuBuayansHoe pa3BUTHE (OHTOTEHE3). DM-
OproHalIbHOE pa3BUTHE (AMOpHOreHe3). DTarbl
SMOPHOHANIBHOTO Pa3BUTHS Y IO3BOHOYHBIX|
JKUBOTHBIX: JAPOOJIEHHE, TacTPyJSLHMs, OpPraHo-
rene3. [loctamOpuoHanbHOe paszButue. Tubl
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: TMPSMOE, He-
npsiMoe (JTMYMHOYHOE). BinsHue cpeapl Ha pas-
BUTUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BbI-

3bIBaTh BPOXKIAEHHBIE YPOJCTBA.

JIP 29, JIP 30,
JIP 32, JIP 33,
JIP 34

MP 41, MP 42, MP 43,
MP 44, MP45, MP 46,
MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57
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Poct u pazButue pactenuil. OHTOreHe3 BETKO-
BOT'O PACTEHUs: CTPOEHUE CEMEHM, CTAJAMM Pa3-
BUTHSL.

1 2 3 4 5 6
JlaGopaTopHble U NpaKkTH4YecKne padoThbi: 2
Jlaboparopuas padora Ne 3. «HabOmonenne mMu- 1
TO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha T0-
TOBBIX MUKpPOITpEIIapaTaxy.
Jlaboparopuas pabota Ne 4. «3yueHue crtpoe- 1
HUS TTOJIOBBIX KJICTOK Ha TOTOBBIX MHKPOIIPEIIa
paTax».
Tema 6. HaciencrBen- Coneprkanue y4eOHOro Marepuana 5 JIP 01, JIP 02, MP 01, MP 05, MP 06, | ITP6 02,
HOCTh ¥ H3MEHYHBOCThH JleKuMOHHbIE 3aHATHS 2 JIP 07, JIP 08, MP 10, MP 11, MP 12, | ITP6 03,
OpPraHu3sMoB [IpenMer u 3amaum renetuku. Micropus pa3pu- JIP 10, JIP 11, MP 13, MP 14, MP 16, | 11P6 04,
TUS TEHETUKU. POJIb IUTOJNIOTUH U 3MOPHOJIO- JIP 12, JIP 13, MP 17, MP 18, MP 25, | ITP6 05,
MU B CTAHOBJICHUU T€HETUKHU. Bxian poccuii- JIP 14, JIP 15, MP26, MP28, MP 30, | IIP6 06,
CKHX M 3apyO0eXHBIX YUEHBIX B Pa3BUTHE Te- JIP 16, JIP 19, MP31, MP 32, MP 33, | I1PG 08,
HETUKU. MeToabl TeHeTuku (Tudpuaonoruye- JIP 23, JIP 24, MP 34, MP 35, MP 37, | 1IP6 09,
CKUH, IIUTOTC€HETUYECKUH, MOJIEKYJISIPHO- JIP 25, JIP 26, MP 38, MP 39, MP 40, | IIP6 10
reHerndeckuii). OCHOBHBIE T€HETUUYECKHUE TI0- JIP 29, JIP 30, MP 41, MP 42, MP 43,
HATUS. ['eHeThueckass CUMBOJIMKA, UCIOJIb3Y- JIP 32, JIP 33, MP 44, MP45, MP 46,

eMasl B CXeMax CKpEUIMBaHUM.
3aKOHOMEPHOCTH HACTEAOBaHUSI TPHU3HAKOB,
ycraHoBieHHble . Mengenem. MoHoruOpui-
HOE CKpeIlMBaHHE. 3aKOH €IuHO0O0Opa3us TH-
Opua0B TIepBOro MokojieHus. [IpaBuno nomu-
HUPOBAaHUS. 3aKOH PacUICIVIEHUs] TMPU3HAKOB.
I'mnore3a uncToThl TameT. IlojgHOE M Hemo-
HOE JIOMUHHUPOBAHUE.

JurnbpumHoe cKpeuMBaHue. 3aKOH HE3aBU-
CUMOTO Hacjel0oBaHMs nNpu3HakoB. L{urorene-
TUYECKHE OCHOBBI JTUTHOPUIHOTO CKpEIIrBa-

Hus. Anamusupymomee ckpemuBaHue. Hc-

JIP 34

MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57
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MI0JIb30BaHNE AHAIU3UPYIOUIETO CKPEIINBAHUSA
JUTSL OTIPEJICIICHUS TeHOTHUTIa 0COOU.
CuernieHHOe Hacle10BaHue NMpU3HaKkoB. Pabo-
ta T. Moprana mno CuUEIUICHHOMY HacienoBa-
HUIO TeHOoB. Hapyiienue crenseHus reHoB B
pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsl TE€OpUsl  HACIEACTBEHHOCTH.
I'eneTn4eckue KapThl.

I'enetnka mosa. XpoMOCOMHOE OIpEAEIICHHUE
nmoysia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omMorameTHple M reTEpOraMeTHbIE OpPraHU3-
Mbl. HaciienoBanue npu3HakoB, CHETIEHHBIX C
MIOJIOM.

N3mMeHunBOCTh. BUIbl M3MEHYMBOCTHU: HEHa-
CJe/ICTBEHHasl U HacieacTBeHHas. Poib cpesbl
B HEHACJIEJICTBEHHOM HM3MEHYMBOCTH. Xapak-
TEPUCTUKA MOAU(PUKAIMOHHON HM3MEHYHUBO-
cTyu. BapuanmoHHBIM pAx M BapUalMOHHAsA
kpuBasi. Hopma peaknuu npusnaka. Konuge-
CTBEHHBIE M KAYECTBEHHBIC MPU3HAKU U HX
HOopMa peakuuu. CBolicTBa MOIU(DUKAIMOH-
HOW M3MEHYHBOCTH.

HacnencrBeHnHast, Wi reHOTUIIMYECKAsl, N3MEH-
yuBOCTh. KOMOMHATHBHAs U3MEHUYUBOCTh. Meii-
03 U TOJIOBOH TpoIlecc — OCHOBAa KOMOMHATHBA
HOM HM3MEHYMBOCTU. MyTallMOHHAs W3MEHYM-
BoCTh. Kiaccudukamuss MyTtanuid: TeHHBIE,
XpPOMOCOMHBIE, FEHOMHBIE. HacToTa U MPUYUHBI
myTanuid. MyrareHable (pakTopbl. 3aKOH TOMO-
JOTUYECKUX PSAIOB B HACJIEACTBEHHOM H3MEHA
yusoctu H.W. BaBunosa. BHesnepHas Hacien-
CTBEHHOCTh U U3MEHUYHBOCT.

I'eneruka yenoBeka. Kapuorun uenoseka. Oc-
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HOBHBIE METOJIbI T€HCTHKHU YEJIOBCKA: I'eHea-
JIOTUYCCKHM, OJU3HEIOBEINA, ITUTONCHETHYC-
CKHM, OMOXUMHYECKHI, MOJICKYJIIPHO-TCHETH-
yeckuid. COBpeMEHHOE ONpeJieJIeHue IreHOTH-
ma: TOJIHOTEHOMHOE CEKBEHUPOBAHHE, I'€HO-
TUIUPOBAHUE, B TOM 4Kcie ¢ nomoubto [TLP-
aHanmm3a. HaciencTtBeHHble 3a00JICBaHUS de-
JIOBEKAa: reHHble 0oyie3HH, 00JIE3HU C Haclel-
CTBEHHOW TIPEAPACIIONIOKEHHOCTBIO, XPOMO-
comHbie Oone3nn. ComaTuyecKue M TeHepa-
TuBHbIEe MyTanuu. CTBONOBBIE KieTkH. [IpuH-
[UITBI 3I0pPOBOTO 00pasa >KU3HU, TUArHOCTH-
KM, MPOGUIAKTUKN U JICUCHUS TeHETHUYECKHX
0osne3Hell. MeuKo-reHeTHYeCKOe KOHCYIIbTH-
poBaHue. 3HAYCHUE MEIMITMHCKONW TCHETUKHU B
MPEAOTBPALICHUN M JICUCHUH TEHETHYECKHX
3a00JIeBaHUI YeIOBEKa.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:
[Tpaktnyeckas pabora Ne 2. «3yuenue pe-
3y/lbTaTOB MOHOTHOPUAHOTO U JUTUOPUIHOTO
CKpEILMBaHUS Y JpO30(HIIbl HA TOTOBBIX MHUK-
porpenaparax.

ITpaktuyeckas pabora Ne 3. «M3ydyeHue Mmo-
TUQUKAITMOHHON M3MEHYMBOCTH, TTOCTPOCHUE
BapHUAIllMOHHOTO DsJila U BapUAllMOHHOM KpH-
BOI».

[Tpaktuyeckas pabora Ne 4. «Ananu3 myrta-
Uil y Apo30(uiIsl Ha TOTOBBIX MHKPOIIpETIa-
parax».

[TpakTnueckast padora Ne 5. «CocraBneHue u
aHaJIN3 PO/IOCIOBHBIX YETIOBEKAY.

05

05
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1

2

4

5

Tema 7. Cesiekuus opra-
HU3MOB. OCHOBBI OHOTEX-

HOJIOTHH

Coneprkanue y4eOHOro Marepuasa

SN

JleKnmoHHbIE 3aHATHS

CenekIusi Kak HayKa M MPOIECC. 3apoxKIeHUE
ceJlekuu U goMectukanus. Yuenue H.UM. Ba-
BHJIOBA O LIEHTPAx MPOMCXOXKICHUS U MHOIO-
o0Opa3usi KyJIbTYpPHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. CopT,
OpOJa, IITAMM.

CoBpeMeHHbBIE METOMIbI CeJIeKIIMU. MaccoBbIii
U UHIUBUAYAIbHBIA OTOOPHI B CEIEKIUHU pac-
TEHUH U KMUBOTHBIX. OIlEHKa JKCTEpbepa.
bruskopoicTBeHHOE CKpellMBaHue — WHOpH-
quHr. Yucras nuHusg. CKpelMBaHUE YUCTBIX
muHui. ['ereposuc, uim rudpuaHas cuia. He-
POJCTBEHHOE CKpEUIMBaHWE — ayTOPUIMHT.
Otnanénnas rubpunuzanus u e€ ycnexu. Mc-
KYCCTBEHHBI MYyTareHe3 M IIOJy4Y€HUE IIO-
JUIIOUJIOB. JIOCTHKEHHUS CEJIEKI[UU pacTe-
HUW, >XUBOTHBIX W MHUKpPOOpraHu3MoB.buo-
TEXHOJIOTMS KaK OTpacilb NMpou3BoJCTBA. ['eH-
Hasi MHXKEHepHs. DTambl CO3/1aHUs PEKOMOU-
HanTHOM JIHK M TpaHCreHHBIX OpraHU3MOB.
Kierounas unxenepus. Kilerounsle KymnbTy-
pbl. MHUKPOKJIOHAIIBHOE Pa3MHOXEHUE pacTe-
Hui. KiloHupoBaHHe BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. JKOJIO-
rudeckue u srndeckue mpoodiemsr. MO — re-
HETHYECKH MOJU(DUITMPOBAHHBIE OPIaHU3MBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:
Okckypceusi «OCHOBHBIE METObl M JOCTHXKE-
HUS CEJIEKIIMM PAacTeHHMH M KUBOTHBIX (Ha ce-

JIP 01, JIP 02,
JIP 07, JIP 08,
JIP 10, JIP 11,
JIP 12, JIP 13,
JIP 14, JIP 15,
JIP 16, JIP 19,
JIP 23, JIP 24,
JIP 25, JIP 26,
JIP 29, JIP 30,
JIP 32, JIP 33,
JIP 34

MP 01, MP 05, MP 06,
MP 10, MP 11, MP 12,
MP 13, MP 14, MP 16,
MP 17, MP 18, MP 25,
MP26, MP28, MP 30,
MP31, MP 32, MP 33,
MP 34, MP 35, MP 37,
MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43,
MP 44, MP45, MP 46,
MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57

I1P6 04,
ITP6 06,
I1P6 07,
I1P6 10
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JEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMmy,
COPTOUCIIBITATENbHBIM YYaCTOK, B TEIUIMYHOE
XO035IMCTBO, J1aOOPAaTOPUIO arpOyHUBEPCUTETA
WJIM Hay4yHOT'O LIEHTPA)».

1 2 3 4 5 6

Tema 8. IBomonnonnas | Cozmepxanue yueOHOro MaTepuaia 3 JIP 01, JIP 02, MP 01, MP 05, MP 06, | IIP6 02,
ounoJorNg JleKIIMOHHbIE 3aHSATHS 2 JIP 07, JIP 08, MP 10, MP 11, MP 12, | TIP6 03,
[Ipennocbuiki BOSHUKHOBEHUSI SBOJIIOIMOH- JIP 10, JIP 11, MP 13, MP 14, MP 16, | IIP6 04,
HOW TeopuH. DBOJIOLNUOHHAS TEOPUS U €€ JIP 12, JIP 13, MP 17, MP 18, MP 25, | TIIP6 05,
MECTO B OMOJ0ruu. BausHue 3BoIIOIMOHHON JIP 14, JIP 15, MP26, MP28, MP 30, I1P6 06,
TEOPUHM Ha pa3BUTHE OMOJIIOTUH U JPYTUX JIP 16, JIP 19, MP31, MP 32, MP 33, | I1P6 09
HayK. JIP 23, JIP 24, MP 34, MP 35, MP 37,
CsuznerenbcTBa 3Bomonnu. IlaneonTonoru- JIP 25, JIP 26, MP 38, MP 39, MP 40,
YeCKHEe: IIOCICHOBATCIBHOCTh ITOSBIICHUS JIP 32, JIP 33, MP 41, MP 42, MP 43,
BUJIOB B TIAJICOHTOJIOTHYSCKOM JICTOIIHCH, JIP 34 MP 44, MP45, MP 46,
nepexoaubie  (Gopmel. buoreorpaduueckue: MP 47, MP 48, MP 54,
CXOJICTBO U paznuuue ¢ayH U Qiop Marepu- MP 55, MP 56, MP 57

KOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M Pa3TUUUs
SMOpPUOHOB pa3HbIX BHUJOB I103BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIO-
THUYHbIE, aHAJIOTUYHbIE, PYJAUMEHTapHbIE Op-
TaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMU-
YEeCKHE: CXOJCTBO MEXaHU3MOB Haciea-
CTBEHHOCTH M OCHOBHBIX METa0OIMYECKHX
IIyTE€N y BCEX OPraHNU3MOB.

OpomonmonHas Teopust Y. Jlapsuna. Ilpen-
MOCBUIKM ~ BO3HUKHOBEHHS  JapBUHU3MA.
JIBMoKyIye cuibl SBOJIIOLMM BUIOB 1o [ap-
BUHY (M30BITOYHOE pa3MHOXKEHHE pu
OTrPaHUUYEHHOCTU PECYPCOB, HEOIIPEIEIEHHAS
W3MEHYMBOCTh, 00pp0a 3a CylIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
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Cunrernueckas teopus 3Bomoruu (CTD) u
€€ OCHOBHBIE I10JIOKECHUS.

MukposBomtouusd. [lonynauus kak eguHuna
BUJIA U 3BOJIIOLUH.

JIBrokymue cuibl ((pakTopbl) IBONIONNUN BHU-
JIOB B Mpupoae. MyTalMOHHBIA TPOLIECC U
KOMOMHATUBHAsT M3MEHYMBOCTb. [lomymsnu-
OHHBIC BOJIHBI U Jpeiid renos. M3omsuus u

MUTpaLys.
EcrecTBeHHBIII 0TOOp — HampaBIISIOLINHA
¢bakTop 3Bomouuu. PopMbl €CTECTBEHHOIO
otbopa.

[Iprcrnoco0aeHHOCT, OPraHU3MOB KakK pe-
3yabTaT 3Bojonuu. [Ipumepsr mpucnoco0-
JeHuil y opranu3mMoB. ApoMoph03bl U UIUO-
aJlanTanuu.

Bun u BunooOpasosanue. Kputepuu Buaa.
OcHoBHble (hopMBI BHJI000pa30BaHMs: T'€0-
rpaduueckoe, IKOJIOTHUECKOE.
MakponsBosntorus. @opMel IBOTIONUN: (usie-
TUYECKas, JAMBEPreHTHas, KOHBEpreHTHas,
napaenbHas. HeoOpaTuMocTh 3BOTIOIHN.
[IpoucxoxxaeHue oOT HeclenUualIu3upOBaH-
HBIX TpeakoB. [Iporpeccupyromias crenua-
nmu3anus. AJanTUBHAS paauaIus.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:
[TpakTudeckas padora Ne 6. «CpaBHEHHE BH-
JIOB 110 MOP(OJIOTHUECKOMY KPUTEPHUIO».
[IpakTtuueckas padora Ne 7. «Omnucanue mpu-
CHOCOOJIGHHOCTH OpraHM3Ma U €€ OTHOCH-
TEIBHOI'O XapaKTepay.

0,5

0,5
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1 2 4 5 6
Tema 9. BosuuknoBenue | ConmepxaHue ydeOHOro Marepuaia JIP 01, JIP 02, MP 01, MP 05, MP 06, | IIPG 05,
U pa3BUTHE )KU3HH HA JleRUHONHbIE 3AHATHS JIP 07, JIP 08, MP 10, MP 11, MP 12, | IIP6 06,
3emue JloHayuHbIE TPECTABIECHUA O 3apOKICHUHU JIP 10, IP 11, MP 13, MP 14, MP 16, | TIP6 09
)Ku3HU. HaydHble THIOTE3bl BO3HUKHOBEHHS JIP 12, JIP 13, MP 17, MP 18, MP 25,
JKU3HM Ha 3emuie: abuoreHe3 W MaHCIepPMUs. JIP 14, JIP 15, MP26, MP28, MP 30,
Xumudeckas 3BOIONNS. AOHOTreHHBINH CUHTE3 JIP 16, JIP 19, MP31, MP 32, MP 33,
OpraHMYECKUX BEIIECTB U3 HEOPIaHUYECKUX. JIP 23, JIP 24, MP 34, MP 35, MP 37,
OKCIMEPUMEHTAILHOE MOATBEPKACHUE XHUMHU- JIP 25, JIP 26, MP 38, MP 39, MP 40,
JIP 32, JIP 33, MP 41, MP 42, MP 43,

yeckoi sBommonuy. HayaneHble Tansl 6uomno-
ruyeckoit spomonuu. ['mmoreza PHK-mupa.
®dopmupoBaHrue MEOpPaHHBIX CTPYKTYp M BO3-
HUKHOBEHHUE MPOTOKIETKH. [lepBble KIIeTKU U
ux apoionus. DopmupoBaHHE OCHOBHBIX
TPYIII XKUBBIX OPTAaHU3MOB.

PazButue xu3HU Ha 3emiie 1O 3paM U MEPUO-
nam. Karapxeil. Apxeiickas | IPOTEPO30M-
ckas »psl. [laseo3oiickas 3pa u €€ mepuobl:
KeMOPHIICKUI, OPIOBUKCKHM, CHUITYPHICKHH,
JIEBOHCKHI, KAMEHHOYTOJIbHBINA, IEPMCKHM.
Me3so30iickas 3pa U €€ Nepuoabl: TPUACOBBIH,
FOPCKUN, MEJIOBOM.

KaitHo30licKas 3pa U €€ nepruosl: NajaeoreHo-
BbIl, HEOT€HOBBIW, AaHTPOIIOT€HOBBIM.
XapakTepucTuka KiIUMaTa M T'eOJIOTHYECKUX
npoiieccoB. OCHOBHBIE ATallbl BOJIIOIIUU pac-
TUTETLHOTO W KUBOTHOTO MUpa. ApoMopdo3b1
y pacTeHud U XUBOTHbIX. [losiBneHue, pac-
[BET W BBIMHPAHHUE TPYII >KUBBIX OpPTaHU3-
MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpaxe-
HUe 3BONIONMUA. OCHOBHBIE CUCTEMATUYECKUE

JIP 34

MP 44, MP45, MP 46,
MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57
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IpyMIIbl OPIraHU3MOB.
OBoirOLUsl  4YeJIOBEeKa. AHTpPOIOJIOTHA Kak
Hayka. Pa3BuTue mnpeicrtaBieHUl o0 mpouc-
XOXKIEHUM 4ejoBeKka. MeToabl M3ydeHUs aH-
Tponorene3a. CXo/ACTBa U pa3anyus yelloBeKa
U KUBOTHBIX. CHCTEMaTHYECKOE IOJIOKEHHE
YeJioBeKa.

JBmwxymme cuibl (GakTopbl) aHTPOIIOTeHe3a.
HacnencrtBeHHass WM3MEHYMBOCTb M €CTe-
CTBEHHBIN 0TOOp. OOIIECTBEHHBII 00pa3 Ku3-
HU, U3rOTOBJICHUE OPYAHUH TpyJa, MBILUIEHUE,
peub.

OCHOBHBIE CTaJUM U BETBU 3BOJIIOLUU YEJIO-
BEKa: aBCTPAJIONUTEKH, YenoBek ymenbiid, Ye-
JOBEK mnpsMoxondiui, YenoBek HeaHuep-
TanbCkuil, Yenosek pasymHbiid. Haxonku uc-
KOIIAEMBIX OCTAaTKOB, BPEMs CYILIECTBOBAHMSI,
00J1aCTh pacrpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

UYenoseueckue pacsl. OCHOBHbIE OOJbIINE pa-
Chl: eBpolleouJHast (eBpas3uiickas), Herpo-
aBCTpajionJiHasl (dKBaTOpHaJbHAs), MOHIOJIO-
uaHas (a3MaTcKo-aMepuKaHcKas). YepTsl mpu-
CIIOCOOJIEHHOCTH TPEJCTaBUTENEH yenoBeye-
CKHX pac K yCIIOBUAM CyIIeCTBOBaHMs. Equn-
CTBO yesioBevyeckux pac. Kputuka pacusma.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:
[Mpaktudeckas padora Ne 8. «3ydyeHue HMCKO-
[aeMbIX OCTAaTKOB PACTEHMH U >KUBOTHBIX B
KOJUTEKLIHSX .

OKcKypeusi «IBOIIOLUSA OPraHU4ECKOro MHpA
Ha 3emuie» (B €CTECTBEHHO-HAYUYHBIN WM Kpae-

BEJTUECKUI My3eil).

0,5

0,5
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1 2 3 4 5 6
Tema 10. Opranusmbl 1 | Conepxanue yd4eOHOro Marepuaa 4 JIP 01, JIP 02, MP 01, MP 05, MP 06, | I1P6 02,
OKpY’Kallas cpeaa JleKIMOHHbIe 3aHsTHSI JIP 07, JIP 08, MP 10, MP 11, MP 12, | TIP6 05,
DKoJorus Kak Hayka. 3a/1aq ¥ pa3/ieibl KOO JP 10, JIP 11, MP 13, MP 14, MP 16, | IIPG 06,
rui. MeTonabl SKOJOTHYECKHX HCCIEIOBaHUIA. JP 12, JIP 13, MP 17, MP 18, MP 25, | T1P6 07,
DKOJOTUYECKOEe MUPOBO33PEHUE COBPEMEHHOTO) JP 14, JIP 15, MP26, MP28, MP 30, | TIP6 09
JeNTOBEKA. JIP 16, JIP 19, MP31, MP 32, MP 33,
Cpenpl oOUTaHHS OPraHU3MOB: BOJIHASI, HA3E€M- JIP 23, JIP 24, MP 34, MP 35, MP 37,
HO-BO3JIyIlIHAsl, TIOYBEHHAsl, BHYTPUOPTaHU3- JIP 25, JIP 26, MP 38, MP 39, MP 40,
MEHHAS. JIP 29, JIP 30, MP 41, MP 42, MP 43,
Oxonorudeckre ¢akrtopel. Knaccudukarus JIP 32, JIP 33, MP 44, MP45, MP 46,

9KOJIOTHYECKUX (PaKTOPOB: aOMOTUYECKUE, OMO-
TUYECKHE U aHTPOIIOTECHHBIE. J/[eliCTBHE HKOII0-
IrMYECKUX (PaKTOPOB Ha OPraHU3MBbI.
AOuotnueckue (GakTOpbl: CBET, TEMIIEPATypa,
BiaxHOCTh. DotonepuonusMm. Ilpucnocobie-
HUSL OpraHU3MOB K JEMCTBHIO aOMOTHYECKHUX|
(bakxTopoB. bruonornueckue puTMBI.
buotnueckue ¢akropbl. Buasl OHOTHUECKHX|
B3aUMO/JICHCTBUI: KOHKYPEHIIHS, XUIIIHUYECTBO,
cum6buo3 u ero opmsl. [lapazurusm, koonepa-
s, MyTyaJu3M, KOMMEHCaIu3M (KBapTHUpPaH-
CTBO, HaXJI€OHUYECTBO). AMEHCAINU3M, HEUTpa
au3M. 3HaueHue OMOTUYECKUX B3aUMOJIEHCTBUN
JUISL CYILIECTBOBAHUSI OPTaHNU3MOB B MPHUPOJIHBIX
cooO011ecTBax.

OKOJIOTUYECKHE XapaKTEPUCTUKU TOMYJSALHUU.
OcHOBHBIE TOKa3aTeaW MOMYJIALUN: YHCIICHH
HOCTb, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb,
OpUPOCT, MHUrpanus. J[MHaAMHKa YHCICHHOCTH
MOMYJISIMY U €€ PeryJsiusl.

JIP 34

MP 47, MP 48, MP 54,
MP 55, MP 56, MP 57
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JlaGopaTopHble U NpaKkTH4YecKre padoThbi: 3
[Tpaktuyeckas padora Ne 9. «Mopdonoruye- 0,5
CKHE 0COOEHHOCTH PacTeHMIl U3 Pa3HBIX MECT
o0UTaAHUI.
JlaGopaTopnas pabora Ne 5. «BnusHue ceta 2
Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktnueckas padora Ne 10. «IToacuér mioT- 0,5
HOCTH HOITYJISIUM PA3HBIX BUJIOB PACTEHUIN».
Tema 11. CoodmecrBa u | Conepxanue y4eOHOro Marepuaa 1 JIP 01, JIP 02, MP 01, MP 05, MP 06, | ITP6 01,
IKOJOTHYeCKHe CUCTeMbl | JleKIMOHHbIE 3aHATHS 1 JIP 07, JIP 08, MP 10, MP 11, MP 12, | TIP6 02,
Co001mecTBO Opranu3MoB — O0uoneHo3. CTpyk- JIP 10, JIP 11, MP 13, MP 14, MP 16, | 11P6 06,
Typbl OMOLIEHO3a: BHJIOBAsA, IPOCTPAHCTBEHHAS, JIP 12, JIP 13, MP 17, MP 18, MP 25, | 11P6 07,
Tpoduueckas (numieBas). BubI-IOMHUHAHTHIL. JIP 14, JIP 15, MP26, MP28, MP 30, | IIPG 08,
CBs31 B OMOLIEHO3E. JIP 16, JIP 19, MP31, MP 32, MP 33, 11P6 09
DKOJIOTMYECKHE CUCTEMBI (3KOcHCTeMSI). T1oHs- JIP 23, JIP 24, MP 34, MP 35, MP 37,
THe 00 dKocucTeMe H GroreoneHose. MyHKIHO- JIP 25, JIP 26, MP 38, MP 39, MP 40,
HaJIbHbIE KOMIIOHEHTHI SKOCHCTEMBI: MPOIyIIEH- JIP 29, JIP 30, MP 41, MP 42, MP 43,
TBI, KOHCYMEHTBI, PeAyLEHTE. KpyroBopor Be- JIP 32, JIP 33, MP 44, MP45, MP 46,
JIP 34 MP 47, MP 48, MP 54,

[IIECTB M MOTOK SHEPrUM B 3KocucteMe. Tpodu-
yeckue (THILEBbIE) YPOBHM AKOCHCTEMBI. [Iu-
mieBble 1enu U ceTd. OCHOBHBIE IOKAa3aTeNH
PKOCHCTEMBI: OroMacca, MPOAYKIHUsA. DKOJOTH-
YeCKHe MUpaMMJIbl: MPOIYKIIMH, YUCIEHHOCTH,
O6uomaccel. CBOWMCTBa 3KOCHUCTEM: YCTONYM-
BOCTb, CAaMOpEryJsius, pazsutue. Cykueccus.
[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U
peK. DKocucTeMa XBOMHOTO WJIN IIMPOKOJIUCTH
BEHHOTO Jieca.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTE-
MBI, YpOoskocuctembl. buomormdeckoe u Xo-
3SIICTBEHHOE 3HAUYEHUE arpo’KOCUCTEM U ypOo-
PKOCHCTEM.

buopaznoobpaszue kak (akTop YCTOHYHMBOCTH

MP 55, MP 56, MP 57
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procucteM. CoxpaHeHHE OHOJIOrMYECKOrO pas-
HOOOpa3us Ha 3eMiie.

Yuenue B.U. Bepnanackoro o 6uocdepe. I'pa-
HUIIBI, COCTaB U CTpyKTypa Omocdepsl. XKusoe
BemecTBO U ero gpyHkiuu. OcoOeHHOCTH OHO-
cdepbl Kak riao0albHON dKOCUCTeMBI. JlMHAMMU-
YeCKOe paBHOBECHE W OOpaTHas CBsi3b B OHO-
cdepe.

KpyroBopoTbl BeliectB M OHOT€OXUMHUYECKHUE
LUKJIBl 3JIEMEHTOB (yryiepoja, a3oTa). 30HaNb-
HOCTb Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.
UYenoseyecTBO B Omocdepe 3emin. AHTPOIIO-
reHHbIC M3MEHEHHMsI B Oumocdepe. [mobanbHbIC
HKOJIOTMUYECKUE TPOOIJIEMBI.

CocyliecTBOBaHHE TPUPOJBI U YEIIOBEUCCTBA.
Coxpanenue OuopazHooOpa3usi Kak OCHOBA
ycroitunBocTu O6uochepsl. OCHOBa parioHab-
HOTO VIPAaBJICHHS TPHPOJHBIMH pPeCypcaMu H
X HCMoib3oBaHue. JlocTkeHUs OHONOTHH U
OXpaHa MPUPOJIHI.
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3. YCJIOBUMA PEAJIM3ALIUU TPOI'PAMMBI JTUCHHUITIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecnedeHn o
Peanu3anus nporpaMMbl JUCIIUILTMHBI TPEOyeT HAMHUMs yueOHOTO KaObuHeTa «buoorus.
O06opynoBaHue yueOHOro KabuHeTa:

- IOCAI0YHBIE MECTa M0 KOJMYECTBY 00YyUarOIINXCS;

- pabouee MeCTO TpernoIaBaTes;

- yueOHas J10CKa;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX MIOCOOMIA: TJIaKaThl, CXEMBbI, TAO0JIHIIbI,

- MHKPOCKOIIBI, TPUHAJICKHOCTH, HEOOXOIUMBIE IS HCCleaoBaHui (1aboparopHas Mmocyna,

IpeIMETHBIC ¥ MOKPOBHBIC CTEKIIA, MPEMapOBAIbHbBIC UTJIbI, U JIP.).
TexHUYECKHE CPEACTBA OOYICHHUS:

- IEPCOHAIBHBIN KOMITBIOTEP C JTUIICH3MOHHBIM IIPOrPAMMHBIM 00€CIICUCHUEM;

- IPOCKTOP | dKPaH

- myasTuMenuiiabiii ZOOM: cBo6oiHO pacnpocTpansemoe [10

(https://zoom.us/support/download);

- Slapekc. TenmeMoct: GecrutaTHOe mporpaMMHoe obecrieuenue https://telemost.yandex.ru

3.2. UudopmanuonHoe odecriedeHne 00y4YeHust

[lepeueHp pekoMeHyeMbIX yueOHbIX U3AaHul, IHTEepHEeT-pecypcoB, TOMOIHUTENBHOM

JIUTEepaTyphl

OcHOBHbIE HCTOYHHKH:

1. buonorus: 6a30BbIii ypoBeHb: yueOHUK [DnekTpoHHbIN pecypc] / Aradonosa U. b., Kamen-
ckuii A. A., CuBornazos B. 1./ 2-e u3a., ctep. — Mocksa: M3narensctBo [Ipocsemenue, 2025
- 271 c¢.— URL.: https://e.lanbook.com/book/472913

2. buonorus: 0a30BBI ypOBEHB: MPAKTUKYM: ydeOHOe mocodue [InekrponHsiid pecypce] / U.b.
AradponoBa, B.M. CusornazoB / Mocksa: Ilpocemenue, 2025 — 112 c. — URL:
https://e.lanbook.com/book/472916

JlonoIHUTeIbHbIEe HCTOYHUKH:

1. Buonorus: 10-i kiacc: 6a30BbIi YpOBEeHb: yueOHUK [ DnekTponHsbiid pecypc] / B.B. [Taceunuk,
A.A. Kamenckuii, A.M. Pyorios [u ap.]; mox penakiueit B. B. [Taceunuka. / 6-¢ usn., crep. —
Mockaa: IIpocsemienue, 2025 — 223 ¢. — URL: https://e.lanbook.com/bo-0k/437336

2. buonorus: 11-i knacc: 6a30BbIi ypoBeHb: yueOHUK [ DnekTpoHHsIi pecypc] / B.B. [laceunux,
A.A. KameHnckwii, A. M. Py6nioB [u ap.]. — 6-¢ u3z., crep. — Mocksa: IIpocsemenune, 2024. —
272 c. // JJanb: DBC. — URL: https://e.lanbook.com/book/409211

Bba3sl nannbix, HUHTEpHET-pecypchbl, HHPOPMALMOHHO-CIIPABOYHBIEC H MIOUCKOBBIE CHCTEMbI

bubnuoreka o 6uonorun — Pexxum nocryna: http://biologylib.ru/

buosorus. DnekTpoHHbIH yueOHNK — Pexxim goctyma: http://www.ebio.ru

Kypnan «buonorus» — Pexxum nocryna: https://bio.1september.ru

N3zyuaaem 6uosoruio — Peskum mocryma: http://learnbiology.narod.ru
HayuHo-o0pa3oBatenbHbIi mpoekT «Bes ononorus» — Pexxum nocryma: http://sbio.info
Hayuno-o0pa3oBartenbHbIil mpoekT «Best onomorus» — Pexxum poctyma: http://sbio.info

ook wdE


https://zoom.us/support/download
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https://e.lanbook.com/book/472913
https://e.lanbook.com/book/472916
https://e.lanbook.com/bo-ok/437336
https://e.lanbook.com/book/409211
http://biologylib.ru/
http://www./
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https://bio.1september.ru/
http://learnbiology.narod.ru/
http://sbio.info/
http://sbio.info/
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3.3. OcodeHHOCTH peasu3anuu padoyeil mporpaMmmbl

B uCKIIOYHTENBHBIX CIyYasx MPU peain3alldu padodeld MporpaMmbl MPUMEHSETCS JJIeK-
TPOHHOE OOYyYEeHHE M JUCTAHIIMOHHBIE oOpazoBarenbHbie TexHosoruu (D0 u JIOT), BKiIrOUas
IIPOBE/IEHUE TEKYILEro KOHTPOJIS YCIEBAEMOCTH U NIPOMEXKYTOUHOM aTTectanuu. Peanuzanus pa-
0oueit mporpaMMBbl TUCITUIUTMHBI ¢ ucronb3oBanueM D0 u JIOT ocymecTBisieTcst o YCMOTPEHHUIO
BEAYIIErO MPENOoIaBaTelisl ¢ yUeTOM TEXHHYECKUX BO3MOXKHOCTEM OOydarolmuxcs ¢ MCIOJIb30Ba-
HHEM IMIPOrPaMMHBIX CPEJCTB, oOecrnieunBarmux npumerHenne 3nemenToB 20 u JIOT B MHcTUTY-
T€, ITyTEM CUHXPOHHOT'O U aCHHXPOHHOT'O B3aUMOJICHCTBHS, K KOTOPBIM MOTYT OTHOCUTBCSI:

- JIeKTpOHHAas HHPOPMAIIMOHHO-00pa3oBaTenbHas cpena Mucturyra;

- TPYIIIOBast FOJI0COBas KOH(PEPEHIIHS B MECCEHKEPAX;

- TPYNIIOBOM YaT B Meccekepax, conuaibHor cetu BKonTakre;

- OHJIAMH BUJCOKOH(epeHHs B Z00m;

- BUJICO3AMKCH JIEKIMI Neaarornyeckux paboTHukoB MHcTUTYTa, pa3MeliéHHble Ha pa3-
JUYHBIX BHUJCOXOCTHUHTaX (HAmpuMep, Ha KaHaax MpernojaBareiei) u/wim OOJaYHbIX XpaHU-
mumiax (Hanpumep, Anaekc.uck, Google. [uck, O6mako Mail.ru u T.1.).
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4. ®OPMBbIL, ITIOPAAOK U HIEPUOJUYHOCTDb KOHTPOJISA U ONEHKHA

PesyabTaTnl 00yueHus

IHepuoguvyHocTh

®opmbl (METOBI)
KOHTPOJISI M OLIEHKH

3a npeabiayMii nepuoja o0y-
YeHusl

Cmapmosylil (6X00HOU) KOH-
Mpob

3ananusa puasa BITP

Tema 1
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
IT1P6 01, ITP6 05, ITP6 09

meKyuuli KOHmpoJib

@poHTaIBHBIN OIIPOC;
Brinonnenue npakTHYECKUX
3aJIaHuM;
TectupoBanue

Tema 2
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
ITP6 02, ITP6 06

MeKyuutl KOHmpOoJib

@OpOoHTAIBHBIN OIPOC;
TectupoBanue

Tema 3
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
I1P6 02, ITP6 03, I1P6 05, ITP6 06,
I1P6 07

MeKywWuil KOHmpo.o

@poHTaIBHBIN OIIPOC;
BrInonHeHne npakTH4ecKux
3aJJaHuM;
TectupoBanue
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Tema 4
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
I1P6 02, I1P6 06, TIP6 07, IIPG 09,
I1P6 10

meKyuuli KOHmpoJib

@pOHTaIBHBIN OIIPOC;
TectupoBanue

Tema 5
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
I1P6 02, TIP6 05, TIP6 06, ITPG 09,
ITP6 10

MeKyuutl KOHmpoib

@pOHTaIBHBIN OITPOC;
BrinonHenue npakTH4ecKux
3aJJaHNMH;
TectupoBanue

Tema 6
JIP 01, JIP 02 , JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
T1P6 02, ITP6 03, ITPO 04, ITP6 05,
T1P6 06, ITP6 08, ITP6 09, ITP6 10

MeKyuutl KOHmpoJb

@poHTaIBHBIN OIIPOC;
BrInonHeHne npakTH4ecKux
3aJJaHuM;
Pemenne 3amauy;
TectupoBanue

Tema 7
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,

MeKyuuLl KOHmpOoJib

@poHTaIBHBIN OIIPOC;
TectupoBanue
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JIP 34

MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
TIP6 04, TIP6 06, TIPG 07, TIP6 10

Tema 8
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 32, JIP 33, JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
IT1P6 02, ITP6 03, ITP6 04, ITPOC 05,
ITP6 06, ITP6 09

MeKyuutl KOHmpoib

@pOHTaIBHBIN OITPOC;
BrinonHenne npakTH4ecKux
3aJJaHUH;
TectupoBanue

Tema 9
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 32, JIP 33, JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
I1P6 05, TIPG 06, TTPG 09

meKyujutl KOHmpoiv

OpoHTaIBHBIN OIIPOC;
BrInonHeHne npakTH4ecKux
3aJJaHuM;
TectupoBanue

Tema 10
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,

MeKywWuil KOHmpo.o

@poHTaIBHBIN OIIPOC;
BrinonHeHne npakTH4ecKnx
3aJJaHuM;
TecTtupoBanue
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MP 54, MP 55, MP 56, MP 57
I1P6 02, ITP6 05, ITPG6 06, ITP6 07,
I1P6 09

Tema 11
JIP 01, JIP 02, JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34
MP 01, MP 05, MP 06, MP 10,
MP 11, MP 12, MP 13, MP 14,
MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,
MP 32, MP 33, MP 34, MP 35,
MP 37, MP 38, MP 39, MP 40,
MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,
MP 54, MP 55, MP 56, MP 57
ITP6 01, ITPO 02, ITP6 06, ITPG6 07,
ITP6 08, ITP6 09

meKyuuli KOHmpoJib

@pOHTaIBHBIN OIIPOC;
TectupoBanue

JIP 01, JIP 02 , JIP 07, JIP 08, JIP 10,
JIP 11, JIP 12, JIP 13, JIP 14, JIP 15,
JIP 16, JIP 19, JIP 23, JIP 24, JIP 25,
JIP 26, JIP 29, JIP 30, JIP 32, JIP 33,
JIP 34

MP 01, MP 05, MP 06, MP 10,

MP 11, MP 12, MP 13, MP 14,

MP 16, MP 17, MP 18, MP 25,
MP26, MP28, MP 30, MP31,

MP 32, MP 33, MP 34, MP 35,

MP 37, MP 38, MP 39, MP 40,

MP 41, MP 42, MP 43, MP 44,
MP45, MP 46, MP 47, MP 48,

MP 54, MP 55, MP 56, MP 57

IIP6 01, TIP6 02, TIPG 03, TTP6 04,
TIP6 05, TIP6 06, TIP6 07,

TIP6 08, TIPG 09, TIPG 10

npoMeNCYnMouras
ammecmayus

Brinmonnenue 3aganuii
Ha U PepeHIMPOBAaHHOM
3a4eTre
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