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Pabouas mporpamma yuebHo# qucuurunibl «buonorus» pazpaboTaHa Ha OCHOBE:
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— @epepalbHOrO TOCYAApCTBEHHOrO0 00pa30BaTENbHOIO CTaHAApTa CpPEJHEro OOIIero
obpazoBanus (yTBepkaeH nprkazoM MunoOpHayku Poccuu ot 17 mast 2012 1. Ne413);

— mpuMepHOil paboueil mporpaMMbl 00IIe00pa3oBaTeNbHON AUCHUIUIMHBL «Dusuka» ans
po)eCCHOHANIBHBIX 00pa30BaTENbHBIX OpraHu3anuii, pekomenaoannoit ®I'bOY 10 UuctutyT

pa3BuTHs podeccruonanbHoro oopazopanus, 2022r.

Opranm3anus-pazpadorunk: Maoronpodunbhbiii komiex @I'BOY BO «bpl'V»

PazpaboTumk:

AreeBa Enena TumodeeBHa, mpeno1aBaTeb.

Pabouass mporpamma peKOMEHJOBaHA IUCHUIUIMHAPHO - ITMKJIOBOH KOMHCCHEH
JUCHUIIIMH TYMaHUTAPHON M €CTECTBEHHOHAYYHOM MOJArOTOBKH.

ot 23 mas 2025 r., mpoTokoi Ne3

Pabouas mporpamMmma ogo0peHa Hay4HO-METOIMUECKUM COBETOM

ot 30 mas 2025 r., mpoTtokoi Ne 3.
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1. MACIIOPT PABOYEM MPOT'PAMMBI YYEFHOM JINCHUTIJINHBI

buoJsorus

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMmmbl

Pabouas mporpamma y4eOHOW nucHMIUIMHBI «bHONOTHS» SBISETCS YacThIO OCHOBHOU
npodeccuoHalIbHON 00pa3zoBaresbHON Tporpammbl B cooTBeTcTBUH ¢ PI'OC mo cnenuaabHOCTH
cpenuero npodeccuonanbHoro oopaszosanus (nanee CIIO) 09.02.07 MudopmaoHHBIE CHCTEMBI
W TpOrpaMMHpPOBAHHME BXOJSIICH B YyKpynmHeHHYH rpymmny crnenuanbHocterd  09.00.00
WNudopmaTrka v BEIYMCIUTEIbHAS TEXHUKA.

PaGouas mporpamma y4ueOHOM AUCHMILTUHBI «OUOJIOTHA» MpeAHAa3HAUYEHA JJIS U3y4YeHUS B
YUPEKACHUAX MPO(EeCCHOHATFHOTO 00pa30BaHUs, PEaTH3yIOMUX 00pa30BaTeNbHYI0 MPOrpamMmy
cpenHero (MoJHOTO) 00ImIero oO0pa3oBaHUs, MPU TMOJATOTOBKE KBATM(DHUIIMPOBAHHBIX PabOYUX H
CHELHAITNCTOB CPETHETO 3BEHA.

1.2. Mecto y4eOHOIl IMCUMILUIMHBI B CTPYKTYpe OCHOBHOH npogeccnoHaJIbHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbl: TUCIMIIIIMHA BXOAUT B 00111€00pa30BaTEeNIbHbIA IIHKIL.

1.3. lesmn u 3axa4un y4yeOHOH AMCUMILUIMHBI - TPeOOBAaHUA K pe3yibTaTaM OCBOCHHUA
Y4eOHO# JMCIUIIHHBI:

enp wu3yuenuss gucuuiuiiHel «buomorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00yJaromMUMUCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAILHOW OpPraHU3aliy KUBBIX CHCTEM Pa3HOTO
paHra v npuoOpeTeHne YMEHHU UCI0Ib30BaTh 3TH 3HAHUS JJI TPAMOTHBIX J€HCTBUI B OTHOLLICHUU
00BEKTOB )KMBOW IIPUPOJIBI U PELLIEHUS PA3INYHBIX )KU3HEHHBIX IPOOJIEM.

JlocTiwkeHre LenM  W3ydeHus JAucuuIuiuHbl - «buosorms» Ha  06a30BOM  ypOBHE
o0ecrnieunBaeTcs peIIeHUEM CIEAYIOINX 3aau:
o OCBOCHHE 00YYArOIIUMHUCS CUCTEMbI 3HAHUH O OMOJIOTUYECKUX TEOPHSX, YICHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUMOTe3aX, MpaBHiaX, CIyXalluX OCHOBOH Juid (OpMHpPOBAHUS
MPEJICTAaBICHUH O €CTECTBEHHOHAYYHON KapTUHE MUPA, O METO/IaX HAyYyHOrO NO3HAHMsI, CTPOCHUH,
MHOTr000pa3uu U 0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHU3aI1H, BBIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTUY;
o (dbopMupoBaHHEe Yy OOYYalOIIMXCS T103HABATEIbHBIX, WHTEIJIEKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Ipoliecce aHalln3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMHM HAay4HbBIX B3IJIS0B,
U U MOJXO0J0B K U3yUYEHUIO KHUBBIX CUCTEM Pa3HOT'O YPOBHS OpraHU3aluy;
o CTaHOBJIEHUE Yy 00ydJaromuxcs o0mel KyJIbTyphl, PYHKIHOHAIbHON IPaMOTHOCTH, Pa3BUTHE
YMEHHUI OOBSCHATHh M OLIEHUBAThH SIBJICHUS OKPYKAIOLIEro MHpa >KMBOW MPHUPOJABI HA OCHOBAHUU
3HAHUH U OMBITA, MOJTYYEHHBIX NIPH U3YYEHUU OUOJIOTHH;
o ¢dbopmHpoBaHHE Yy OOYYaIOLIMXCA YMEHMH WUIIOCTPUPOBATh 3HAu€HHE OMOJIOTHYECKHX
3HAHUW B TMPAKTUYECKOW JI€ATENbHOCTH 4YEJIOBEKa, pa3BUTUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHiA;
. BOCNIUTaHHE yOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YETIOBEKOM JKUBOM
IIPUPO/IbI, HEOOXOIMMOCTH OEPENKHOTO OTHOLICHHSI K HEeH, COOIIOACHNS STUYECKUX HOPM
IpY IPOBEIEHUH OMOJIOTUYECKUX HCCIEeIOBAHUM;

o OCO3HaHME LIEHHOCTH OWOJOTMYECKUX 3HAHWUU IS TOBBIIMIEHUS YPOBHS OSKOJIOTHYECKOMH
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
. MpPUMEHEHUE TNPUOOPETEHHBIX 3HAHMM W yMEHMM B  TOBCEJAHEBHOM  JKU3HU

JUISL OLIEHKU TIOCJIEJICTBUIA CBOEH JIeATENIbHOCTH 110 OTHOLICHHUIO K OKpY Kalollen cpese,
cOOCTBEHHOMY 3/I0pPOBBIO, 000CHOBaHKE U COOIIIO/IeHNE Mep TPODUIAKTUKU 3a00JI€eBaHU.



1.4. Tlnanupyemble pe3yJbTaThbl OCBOEHHsI 00IIe00pa30BATEJbHONW IMCUMILUIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®T'OC COO

HJIaHl/IpyeMl)Ie pe3yJabTaThbl 0OCBOCHHUA NTHCHUILIMHBI

Kon n

HANMEHOBaHHe

q]OpMpreMMUX O0mue JucouninHapHbie

KOMIIeTeHI Ui

OK 01. | JlmuynocTHble pe3ynabTaThl AODKHBI oTpaxars | [IP6 1. ChopMupoBaHHOCTH 3HAHMH O MecTe U

BriOupars B YaCTH: TPYIOBOTO BOCIIUTAHHUS: poid OHONOTHMM B CHUCTEME HAy4YHOTO 3HAHMUS,

CIIOCOOBI - TOTOBHOCTh K TPYyHdy, OCO3HAHUE IIEHHOCTH | (PYHKI[MOHAIFHOW TPaMOTHOCTH 4YeJIOBEKa JUIs

pellieHus 3a7ad | MacTepCTBa, TPYIOIOOUE; PEIICHUS )KU3HCHHBIX MPOOJIEM.

npodeccHoHanb | - TOTOBHOCTh K akTUBHOH pearensHoctd | [IP6 2.ChopMHpoOBaHHOCTH YMEHHS PAacKpPBIBATh

HOI TEXHOJOTHYECKOI " COIMANILHON | copep KaHWe OCHOBOTIOJATalONMX OHOJOTHIECKUX

JIeSITeTbHOCTH HaTPaBJICHHOCTH, CocOOHOCTh | TEPMHHOB W TIOHSATHH: JKHW3HB, KIIETKA, TKaHB,

MPUMEHHUTEIBHO | WHUIHHAPOBATH, TUTAHUPOBATh W | OpraH, OpraHu3M, BUJ, TIOMIYJIALUSA, YKOCHCTEMA,

K  pa3InIHBIM | CAMOCTOSTEIFHO BEITIOJTHATH Takylo | OmormeHo3, Owmocdepa; wmerabommsMm  (0OMeH

KOHTEKCTaM JIESITeNIbHOCTb; BEUIECTB W TMpPEBpAIllEHUE DHEPTHUH), TOMEOCTa3
- HHTEpec K  pasIu4HbIM chepam | (camoperysius), OMOCHHTE3 OelKa, CTPYKTypHast
poheCCUOHATIBHOM NS TeIbHOCTH. OpraHu3aiis JKUBBIX CHUCTEM, JTUCKPETHOCTD,
MeranpenMeTHble  pe3ylbTaThl  JIOJDKHBI | CaMOPETYJISIuS, CaMOBOCTIPOM3BEICHUE
OTpaxarb: (penpoyKitusi), HACJIEJICTBEHHOCTb,
OBnazicHHe  YHUBEPCATbHBIMM  YYEOHBIMH | M3MEHUHMBOCTH, JHEPrO3aBHUCHUMOCTb, pOCT U
MTO3HABATENEHBIMU ICHCTBHUSMU: pa3BUTHE, YPOBHEBAsI OpTaHU3AIH.
a) 0a30BbIC JIOTHICCKUE ICHCTBU: ITP6 3.ChopMHPOBAaHHOCTh YMEHHS PaCKpBIBAThH

- CaMOCTOATETbHO  (OPMYIHMPOBaTh H | COZIEpKAaHHE OCHOBOIOJATAIOMINX OMOJIOTMYECKUX
aKTyaJM3UpoOBaTh INPOOJIEMy, paccCMaTpuUBaTh | TEOPHMH W THIIOTE3: KIETOYHOH, XPOMOCOMHOM,
€e BCECTOPOHHE; MYTallMOHHOH, 3BOJIIOLHOHHON, MPOUCXOXKICHUS
- YCTaHaBIMBATh CYIIECTBCHHBIH MPU3HAK WM | JKU3HH U YEJIOBEKa.

OCHOBaHHMs Julsl cpaBHeHus, knaccupukauuu u | [1IP6 4.ChopMUpOBaHHOCTE YMEHHSI PacKpbIBaTh

000011eHN S, OCHOBOIIOJIAraloIue OHOJIOTHUYECKHE 3aKOHBI H
- OIpemessTh LeNH ACATENbHOCTH, 3a1aBaTh | 3akoHoMepHocTH (I'. Menamens, T. Moprana, H.W.
napameTpsl Basunosa, D. T'ekkens, @. Mromnepa, K. bapa),
" KPUTCPUU UX TOCTUIKCHUA, TpaHUIbl UX IPUMEHUMOCTHU K )KHUBBIM CUCTEMaM.

- BBISIBJISITh 3aKOHOMEpHOCTH M nipotuBopeunst | [IP6  S.IlpuoOpereHne  ombiTa  NpUMEHEHHS
B PACCMATPUBAEMBIX SIBICHUSIX; OCHOBHBIX ~ METOAOB  HAy4YHOIO  IO3HAHMUI,

- BHOCUTb KOPPEKTHUBbBI B JACATCIIBHOCTbH, | UCIIOJIB3yCMbIX B OHOJIOTHH: Ha6.]'IIO,I[eHI/I$[
OILICHMBAThb COOTBETCTBUC PE3YyJIbTATOB LECJISIM, | U OIIMCAHUA JKUBBIX CHCTEM, IIPOLECCOB U

OLICHUBATh pHCKH TIOCJIC/ICTBUN | SIBIICHUIL; OpTaHHU3aINH u MPOBEJCHUS
JeATEeNIbHOCTH; OMOJIOTMYECKOTO  DKCIICPUMEHTA,  BBIABHKECHUS
0) 6a30BbIe HCCIIE0BATEIbCKUE ACHCTBHS: THNOTE3,  BBIABICHHS  3aBHCHUMOCTH  MEXIY
- BJIAJICTh HaBBIKAMHU y4eOHO- | MCCIIeTyeMbIMH BEITMYHHAMU, OOBSICHEHUS
HCCIIEI0BATENIbCKON MOJYYEeHHBIX pPe3yJbTaTOB U (opMyInpoBaHHS
U TPOEKTHOM JESTENbHOCTH, HAaBBIKAMH | BBIBOJOB C HCIIOJB30BAHHWEM HAYYHBIX ITOHSTHH,
paspemeHus mpodiem; Teopuil U 3aKOHOB.

- BBISBIISITh IIPUYMHHO-CIIEICTBEHHBIE CBSA3H [IP6 6.ChopMupOBaHHOCTE YMEHHSA BBIACTATH
U aKTyaJllu3UpoBaTh 3ajady, BbIIBUTaTh | CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KIETOK
TUIIOTE3Y MPOKAapUOT M JYKApHOT; OJHOKIETOYHBIX H
€€ pelIeHUs, HAXOAWThb AapryMEHTHl Al | MHOTOKJIETOYHBIX OpraHU3MOB, BHJIOB,
JI0Ka3aTeNnbCTBA CBOMX YTBEp)K/IECHHUH, | OMOTeOleHO30B M JKOCHUCTEM; OCOOEHHOCTH
3aJaBaTh NapaMeTPbl U KPUTEPUH PELICHHUS; MPOLIECCOB OOMEHa BEIIECTB M IIPEBpAIICHUS

- QHAIM3UPOBATh IIOJYYEHHbIE B XOJAE | SHEPIuH B KIETKe, (POTOCHHTE3A, INIACTHYECKOTO U
pemeHust 3ajadd  pe3yibTaThl, KPUTHYECKH | PHEPreTHYECKOro OOMEeHa, XeMOCHHTE3a, MUTO3a,

OLICHUBATD ux JIOCTOBEPHOCTh, | Meiio3a, OILIOIOTBOPEHHUSI, pasBuUTHS u
IIPOTHO3UPOBATH U3MCHCHHC B HOBBIX Pa3sMHOXCHUA, WHAWBUIYAJIBHOTO pa3BUTHA
YCIIOBHSIX; opranmusma (oHTOTEHE3A), 60pBOBI 3a
pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C | CYLIECTBOBAaHHE, €CTECTBEHHOI'O ortoopa,
YyUETOM aHajIM3a MMEIOIINXCS MaTepHaIbHBIX | BHJI000pa30BaHUs, HIPUCTIOCOOIEHHOCTH
U HEMaTepUallbHbIX PECYypPCOB; OpPraHM3MOB K Cpeae oOuTaHus, BIMSIHUS
-- yMETb HIEPEHOCUTD 3HAHMS B | KOMIIOHEHTOB 9KOCHUCTEM, AHTPOIIOTEHHBIX
MI03HABATEJILHYIO W3MEHEHHUH




u MIPAKTUYECKYIO obnactn
KHU3HEESATeIbHOCTH;

- YMeThb UHTETpUPOBATh 3HAHUS U3 Pa3HBIX
NIPEAMETHBIX 00acTei;

- BBIBUTaTb HOBBIE WJAEHW, IpeaJiaraTb

OpUTI'MHAJIbHBIC MOAXOAbI U PEIICHUA

B DKOCHUCTEMAaX CBOEH MECTHOCTH,

KpyroBOPOTa BEIIECTB U MPEBpalllCHUE YHEPTUH B
ouocdepe.

[IP6 7.ChopMUpOBAaHHOCTE YMCHHUS MPUMCHSTH
MOJIy4E€HHbIE 3HAHUS Ui 0OBSCHEHUS
OMOJIOTMYECKUX TMPOLECCOB M SIBICHUH, I
TIPUHSATHUSL MIPAKTHIECKUX pereHmi B
MMOBCEJHEBHOIM JKM3HM C IENBI0 oOecreueHus
0€30MaCHOCTH CBOETO 30POBBSI M 3OPOBBA
OKpY’KaIOMKX JIFONeH, COONIONCHHS 3T0POBOTO
o0Opasa JXKH3HH, HOPM TPaAaMOTHOTO NOBEICHHS B
OKpYy’Karomieil NpupoOAHOM cpene; IOHUMaHUE
HEOOXOAMMOCTH  WCIIOJB30BAaHUS  JIOCTHIKEHHH
COBPEMCHHOW OWOJIOTUM W OWOTEXHOJIOTHH Jyist
PaIMOHAIBHOTO MPUPOIONIOIBE30BaHHUS.

[MP6 8.CdopmMHupoBaHHOCTH yMEHHSI pelIaTh
OMOJIOr4ecKue 3ajauu, COCTaBJIATh
TEeHOTUIIMYECKHE CXEMBl CKpeIlUBaHHUA I
pasHBIX THIIOB HACICJOBaHHA TPU3HAKOB Yy
OpPTaHU3MOB, COCTaBIATH CXEMBI  IIEPEHOCA
BEIIECTB M DHHEPTMH B OKOCHCTEMax (IeTH
MMUTaHWs, IATIEBHIC CETH).

ITP6 9.ChopMUpOBaHHOCTH YMEHHH KPUTHUECKH
OLICHUBATh nHpopmanuio OMOJIOrUYECKOTr0o
COJICpXKAHUSA, BKIIIOYAIOIIYI0  TICEBAOHAYYHBIE
3HaHUS U3 PA3IMYHBIX MCTOYHHKOB (CpEICTBa
MaccoBOi HMH(OpMalMK, HayYHO-TOMYJISPHBIC
MaTepHaibl);  MHTEPIPETUPOBATh  ITUUYECKHE
aCTeKThl ~ COBPEMEHHBIX  HCCIEIOBaHMA B
ouooruy, MeIUIHE, OMOTEXHOJIOTHH;
paccMarpuBaTh — TIIOOAJbHBIE — JKOJOTHYECKUE
mpoOJIeMBl  COBPEMEHHOCTH, (OPMHPOBATH IO
OTHOIIICHHIO K HUM COOCTBCHHYIO ITO3UIIHIO.

[IP6 10. CopMupoBaHHOCTh YMEHHH CO3/IaBATh
COOCTBEHHBIC MMUCHMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE OWOJIOTHYECKON WHpOpMaLuu U3
HECKOJIBKHUX HCTOYHHKOB, IpPaMOTHO
HCIIOJIB30BaTh MOHATUIHBIN anmapaT OHOJIOTHU

OK 02.
Hcnonbp3oBath
COBpEMEHHbBIE
cpezacTBa
TIOUCKa,
aHaIM3a u
MHTEPIPETALNH
uHdopmau u
nH(pOpMaLMOHH
ble TEXHOJIOTHU
JUIst
BBITIOJTHEHHS
3amaq
npodeccnoHanb
HOM
JIeITeIIbHOCTH

JImuHOCTHBIE PE3yibTaTHl JOJDKHBI OTPa)xaTh
B YAaCTH: IEHHOCTH HAYYHOTO ITO3HAHMS:
-c(hopMHUPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSL HAyKH W OOIIECTBEHHOH MPAKTHKH,
OCHOBaHHOTO Ha Jasore KyJBTYpP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B TIOJINKYJIbTYPHOM MHpE.

MertanpeagMeTHele  Pe3yNbTaThl  JOJIKHBI
OTpaKaTh:
OBiajgeHne  yHUBEPCANbHBIMA  y4eOHBIMHU

TI03HAaBaTCIbHBIMU )IeﬁCTBPIHMHZ

B)paboTa ¢ uH(pOpMaIHe:

- BJIQIETh HaBBIKAMU MOJIyYEeHUS HHPOPMAITUH
nus3 HNCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSATENIBHO ~ OCYIIECTBISATH  IOUCK,
aHaIM3, CUCTEMATH3alMI0 W HMHTEPIPETALHIO
nHpopManmy pazIMYHBIX BUAOB U (opM
IIPE/ICTaBIICHUS;

- OLIEHMBATh JOCTOBEPHOCTH, JIETHTUMHOCTH
nH}opmanum, ee COOTBETCTBHE NPABOBBIM U
MOPaJIBHO-3THYECKUM HOpMaM

IMP6 1. ChopmMupoBaHHOCTh 3HAHHH O MecTe U
pony OHONOTHM B CHCTEME HAy4yHOTO 3HAHUS,;
(YHKIMOHAJIBHOW T'PaMOTHOCTH 4YeJlOBeKa s
PpeLIeHNs )KU3HEHHBIX ITPOoOIIeM.

[IP6 7.ChopMupoBaHHOCTE YMEHHS IPUMEHSTH

MOJIYUCHHBIC 3HaHUA JUIA 00BIICHEHUS
OHOJIOrMYECKUX nmpoueccoB Hu HBH@HHﬁ, JUIs
HNPUHATHUA MPAKTUICCKUX peme}mﬁ B

MOBCEIHEBHOM KM3HM C LEJIBI0 00ecHeyeHus
0€30MaCHOCTH CBOETO 30POBBSI M  30POBBA
OKpY’)KaIOMWX JIFONIeH, COONIONeHHS 3I0POBOTO
o0Opa3a >XKH3HH, HOPM TPaMOTHOTO IOBEICHHS B
OKpYy’KaloIlel MPHPOJHON cpene; IOHUMaHHE
HEOOXOANMOCTH  WCIIONB30BaHUSA  JOCTIDKEHHH
COBPEMEHHOUW OHOJIOTUH W OWOTEXHOJIOTUN ISt
PalMOHAIBHOTO MPUPOIONIOIB30BaAHMUS.

I1P6 10. CchopmMHpOBaHHOCTH YMEHHH CO3/aBaTh
COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIIEHHS
Ha OCHOBe Ouojorndeckoi uHpopManmuu wu3
HECKOJIbKUX HUCTOYHUKOB, IrpaMOTHO
HCIIONIb30BaTh MOHSATHHHBIN ammapar OMoJI0oruu




OK 04.
O pexTrBHO
B3aUMOJCHUCTBO
BaTh U paboTath
B KOJUICKTHBE U
KOMaHJ1e

JIM4HOCTHBIE pe3ynbTaThl JOJHKHBI OTpaXkaTh
B YaCTH: IEHHOCTHM HAYYHOTO TO3HAHUS:
OCO3HAaHME LIEHHOCTHU HAYYHOU JesATENIbHOCTH,
TOTOBHOCTh OCYIIECTBISITh MPOEKTHYIO H
HCCIIEeI0BATENIbCKYIO eI TCILHOCTD
WHIUBUAYaIbHO U B TPYIIIIE.
MeranpeameTHble pe3ynbTaThl JOJDKHBI
OTpaxarb:

OsnazaeHne YHUBEPCAIbHBIMU
KOMMYHHUKaTUBHBIMU JEHCTBUAMMU:

0) COBMECTHAS NeATCIBHOCTD:

- MOHMMAaTh U HCIOJIb30BaTh IPEUMYILECTBA
KOMaHIHOM

Y MHAUBUAYAJIBbHON paboThI;

- MPUHUMATD LIeJTH COBMECTHOM
JIeSITCILHOCTH, OpraHU30BBIBATD "
KOOPAUHUPOBATH 1EUCTBUS

0 e¢ JOCTH)KCHHIO: COCTaBIIATh IUIaH
JNEUCTBUH, pacnpeieisiTb polId € YYETOM
MHCHHH YYaCTHHKOB OOCYXIATh PE3yJIbTaTHI
COBMECTHOM pabOThI

[IP6  5.IlpuoOpereHue  ombiTa  MPUMEHCHUS
OCHOBHBIX ~ METOZOB  HAYYHOTO  IIO3HAHWUS,
HCTIONB3YEMBIX B OHOJOrMH: HAONIOJICHUS W
OIUCAHHMS KHUBBIX CHCTEM, MMPOIECCOB M SBICHUN;
OpraHu3allii W TPOBEICHHUS OUOJOTHYSCKOTO
9KCIICPUMCHTA, BBIIBUKCHUS TUIIOTE3, BHISBICHHS
3aBUCHMOCTH MEXIY UCCIeyeMbIMU
BENNYNHAMH, 00OBSICHEHUS MOJTy4EHHBIX
pe3ynbTatoB u (OPMYIHPOBAHUS BBIBOJIOB C
HCTIOJIb30BAHMEM HAy4YHBIX TOHATHM, TEOpUU H
3aKOHOB

OK 07.
ConelicTBOBaTh
COXPaHCHHIO
OKpy>Karouein
cpebl,
pecypcocoepex
SHHIO,
MPUMEHSTh
3HAHUS 00
W3MEHEHUHU
KIIIMaTa,
TIPHHITHIIET
OepeKIHBOTO
MIPOM3BOJICTBA,
3¢ hexTHBHO
JIeCTBOBaTh B
Ype3BbIUAHBIX
CUTYyAIHAX

JIMYHOCTHBIE pe3ynbTaThl JOJDKHBI OTpaXkaTb
B YacTU: DSKOJIOTHYECKOTO BOCIHUTAHHSI:-
c(hopMHUPOBAHHOCTH 3KOJIOTHYECKOI
KyJbTYpBl, TIOHUMAHUE BIMSHUS COIHMAIBHO-
SKOHOMHMYECKUX TMPOIECCOB HA COCTOSIHHE
MIPUPOJHON U COIMAIBLHON CPEbl, OCO3HAHHE
JI00AaNBPHOTO  XapakTepa  IKOJOTUYECKUX
mpobiem;

- IUIAHUPOBAHUE U OCYUIECTBJIECHUE AEUCTBUI
B OKpYy)Xalollled cpelle Ha OCHOBE 3HaHUA
Lene yCToWduBOro pa3BUTHS YeJIOBEUECTBA;

- aKTHBHOE HENpUsITHE JICHCTBHH,
MIPUHOCSLINX Bpe OKpYyXaroulen cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATONPHUSATHEIC
JKOJIOTHYECKHE MOCJEICTBHS
TIPEANPUHUMAEMBIX JIeUCTBUH,
MpeI0TBpalaTh UX;

- pacupeHue OITBITa JIeSITEIbHOCTH
3KOJIOTMYECKOM HAIPaBICHHOCTH.
MertanpeameTHbIe pe3ynbTaThl JIOJIXKHBI
OTpaxarb:

Osganenne YHUBEPCATLHBIMU
KOMMYHHUKAaTUBHBIMU JEHCTBUSMMU:

0) COBMECTHAs NEATCIBHOCTD:

- MOHUMAaThb U HWCHOJB30BaTh MPEUMYILIECTBA
KOMaHTHOW ¥ WHAWBHIYAIBHON PabOTHI;

- [IPUHUMATD LU COBMECTHOM
JeATEbHOCTH, OpTaHN30BBIBATH u
KOOPAWHUPOBATH nercTBus o ee

JMOCTIDKEHHUIO: COCTaBJIATh IUIaH ACHCTBUH,
pacrpenensaTh poiadM € y4eTOM MHEHHM
Y4aCTHHUKOB 06cy>1<11aT1) PE3YIbTAThI
COBMECTHOH pabOTHI

I[IP6  5.JIpuoOpereHne  ombiTa  MPUMCHCHHUS
OCHOBHBIX ~ METOIOB  HAYYHOTO  IIO3HAHUS,
WCTONB3YeMBIX B OHOJOTHH: HaONIONCHUS W
OTMCaHMA KUBBIX CHCTEM, NIPOLECCOB U SBICHUM;
OpraHU3allid M TPOBEACHHS OUOJOTHYECKOTO
9KCIIEPUMEHTA, BBIIBWKEHHS TUIIOTE3, BHISBICHUS
3aBHCUMOCTH MEXTY HCCIIelyeMbIMU
BEIUYMHAMH, 00BSICHEHUS MOJIYYCHHBIX
pe3yibTatoB M (OPMYJIHPOBAaHHS BBIBOAOB C
WCTIONF30BaHUEM HAyYHBIX IOHATHH, TEOPUH H
3aKOHOB.

[IP6 6.ChopMupoBaHHOCTE YMEHHS BBIICIATH
CYIICCTBEHHBIC IPH3HAKH BHPYCOB, KIETOK
MPOKApHOT ¥ JYKAPHOT, OJHOKICTOYHBIX H
MHOTOKIIETOYHBIX OpPTaHU3MOB, BHJIOB,
OMOTEOlIEHO30B M JKOCHCTEM; OCOOEHHOCTH
NpOLIECCOB OOMEHa BEIIECTB U IPEBpaLICHUs
9HEPrUHM B KIIETKe, POTOCHHTE3a, IITACTHYECKOTO U
SHEPreTHYecKoro oOMeHa, XeMOCHHTEe3a, MHUTO3a,
Meno3a, OILIOIOTBOPEHMUS, pa3BuUTUA u
Pa3MHOXCHHUS,  HWHIUBHIYaTbHOTO  Pa3BUTHI
opraHusMa (oHTOTCHE3a), 00pBOBI 3a
CYIIICCTBOBAHHE, €CTECTBCHHOTO otbopa,
BHI000pa30BaHus, MIPHUCTIOCOOIEHHOCTH
OpPraHM3MOB K cpeae OOWTaHHs, BIMSHUS
KOMIIOHEHTOB 9KOCHUCTEM, aHTPOIIOTEHHBIX
W3MEHEHU B JKOCHCTEMaX CBOEH MECTHOCTH,
KpPYTOBOPOTa BEIIECTB M MPEBPAICHHE YHEPTHUH B
ouocdepe.

ITP6 7.ChopMHupOBaHHOCTH YMEHHUS MPUMEHSTH
MTOJTyYCHHBIE 3HaHUA TS 00BSICHEHUS
OMOJIOTHYECKHX IPOIECCOB W  SBICHHH, UIA
TIPUHSATHUSL MIPAKTHICCKIX pelreHmi B
MOBCEIHEBHOM KM3HM C LEJIBI0 O0ecreyeHus
0€3011acCHOCTH CBOETO 3/I0pPOBbS W 37I0pPOBbBA
OKpYXaIOIINX JII0/IeH, COONIONEHNST 370pOBOTO
o0pa3za >KM3HHM, HOPM TPAMOTHOTO ITOBEJCHUS B
OKpy’Kalollell MPUPOJHON cpene; INOHMMaHHE
HEOOXOANMOCTH  WCIIONB30BAaHUSA  JOCTIDKEHHH
COBPEMEHHOW OHOJIOTHH W OHOTEXHOJIOTHHA IS
PaMOHAIBHOTO MPHUPOIOIOIB30BAHHUS




IIK 11.2.
IIpoexTupoBaTh
0a3y maHHBIX Ha
OCHOBE aHaJIM3a
[IpEeIMETHOM
obnactu

— YMETh COCTaBJATh 0a3y JaHHBIX, YYHATHIBAs
OHMOJIOTUYECKUE ACTICKTHI MPOICCCOB U SIBJICHUH B
MPEeIMETHOM 00J1aCTH;

— yMeTh KCII0/Ib30BAaTh pa3IuYHbIC
OHMOJIOTUYECKUE MOJICIH ISl IPOCKTUPOBaHUS 0a3
JAHHEIX;

— yMeTh aHAIU3UPOBATH obiacte mpeaMeTa
COCTaBJIEHUS 6a3 JAHHBIX C Y4ETOM
OHMOJIOrMYECKUX TPOLECCOB U SBJICHHIA.

— VYwmets HCIIOIb30BaTh COBPEMEHHOE
o0opynoBaHHE TIpH aHaNM3e OHOCHCTEM W
OHMOJIOTHIECKUX MPOIIECCOB.

— Ymers HCIIOJIL30BaTh JIOCTHIKEHUS
COBPEMCHHOW OHMOJIOTMU M OWOTEXHOJIOTHH IS
pAIMOHATBHOTO  MPOCKTUPOBAHHUS W OMUCAHUS
0a3 JaHHBIX )KUBBIX CUCTEM U SIBJICHUN.

IIK 11.3.
Pa3pabaTriBaTh
00BEKTHI
0a3bl JaHHBIX B
COOTBETCTBUHU
¢
pe3yIpTaTaMu
aHaau3a
MpeaMETHON
o0JyacTu

— yMeTbh pa3padaThIBaTh 0a3bl JAaHHBIX, ONHUPAsCh
Ha OWOJIOTMYECKYI0 CYIIHOCTh HpEIMETHOM
obmacTu;

— yMeTh HCIIONB30BaTh COBPEMEHHBIC
OUOIOrYecKue MOJCIA npH aHanm3e
npenMeTHO! obnacti 0a3bl JaHHBIX, a TAKKE IS
pa3paboTku 00BEKTOB 0a3 TaHHBIX;

— yMeTh MPOTHO3HMPOBaTh PE3yJbTaT HA OCHOBE
U3BECTHBIX HCXOJHBIX 3HAYCHUH  HCIOJIB3Ys
pasnuuHble OMONIOTMYECKHE MOJEIU M 3aKOHBI
OHOJIOTHH |

— YMeTh pa3pabaTeiBaTh  OOBEKTHI 6a3b1
JAHHBIX HCIIOJIb3Ysl 3HaHUS OMOTEXHOJIOTHH,
OuouH(pOpMaTHKH, OWOHHKH, NPHUMEHATH HUX
IUIs aHanu3a HH)OpMAIIKY;

— YMeTh pemaTh 3ajadd  no paspaborTke 0a3
JaHHBIX C YYeTOB OHOJOIHMYECKHX acleKTOB
NpeIMEeTHON 00JIaCTH.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoit padoThl

Oobvem uacos

MakcumanbHas yyeOHass Harpys3ka (Bcero) 44
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 44
OcHOBHOe€ coJepKaHue
B TOM YHUCIJIE:
TEOPETUIECKOE O0yUCHUE 17
MPAKTUYECKUE 3AHATHUS 17
1a00paTOpHbIE 3aHATUS
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJIePsKAHME 9
B TOM YHUCIIE:
TEOPETHYECKOE 00yUCHHE 5
IIPAKTUYECKNE 3aHATHS 4
na0opaTOpHbIE 3aHATUS
IIpome:xkyTouyHasi arrecranus (AuddepeHuMpoBaHHBIN 3a4eT) 1

CamocTosiTeibHasi padoTa 00y4aonerocs

KoncyabTanmum




2.2. KajleH1apHO-TeMAaTHYECKHUIi MJIaH U cofep:kanue yueoHoii nucuunauabl BUOJIOTI' U

HaumeHoBaHuUe pa3aenoB U Copep:xaHue yuedOHOro MaTepuaJa (0CHOBHOe U NMPo(deccHOHAILHO-OPUEHTHPOBAHHOE COep:KaHue), O0bem | @opmupy | YuyeOHas
TeM JagopaTopHble paGoThl U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYab (IPU HATUYMH) 4acos eMble Heaes
KOMIIeTeH
HHA
1 2 3 4 5
Pa3gen 1. Buosorust kak Hayka. JKuBble cMCTeMbI M MX OPraHU3alUH
Tema 1.1. Copep:xaHue yueOHOT0 MaTepHaJia: 0,5 OK 02 1
Buonorus B cUcTeMe HayK. | buonorus — Hayka o kuBoil mpupone. Csssu Ouonornu ¢ OOLICCTBCHHBIMH, TEXHAYECKHMU H JPYTUMH
O61as XapaKTepHCTHKA €CTECTBEHHBIMU HayKamu, Quiocopuei, penuruei, STHKOH, 3CTeTMKOW M mpaBoM. Ponp Ouonoruu B
- (OpMHPOBaHUM COBPEMEHHON HAay4YHOU KapTHHBI MUpa. CrcTeMa OMOIOTHYeCcKHX HayK.
Meroapl TO3HAHUSI XMBOM  NpUpPOIbl (HAOIIOJEHUE, DKCIIEPUMEHT, ONMCAHWE, W3MEepeHue, Kiaccudukarms,
MO/JICTIMPOBAHKE, CTATUCTUUECKass 00paboTKa JaHHBIX).
Kuble cuctembl (OMOCUCTEMBI) Kak MpeAMeT n3ydeHus: Ouonoruu. OTian4Ke KUBBIX CUCTEM OT HEOPraHHYECKOi
npupozsl. CBOHCTBa OMOCHCTEM U UX pa3HOOOpasHe.
Y poBHH OpraHM3aIUl OMOCHCTEM: MOJCKYIIIPHO-TEHETHICCKIHA, KIIETOUYHBIH, OpTraHU3MEHHBIH, TOITyIAIIHOHHO-
BHIOBOI1, 9KOCUCTEMHBIN (OMOTCOIICHOTHIECCKHIA), OMOC(hEpHBIN
Paspnen 2. XumMu4yeckuii cOCTaB H CTPOeHHE KJIETKHU
Tema 2.1. Coaep:xanue yue0OHOro MaTepuaJa: 0,5 OK 01 1
XUMHUECKHUil cOCTaB KJIeTKH. | XUMHUECKUI COCTaB KIETKA. XUMHUYECKHE 3JICMEHTHI: MaKpO3JIEMEHTHI, MEKPO3JIEMEHTHI. Boa n MuHepaIpHbIC OK 02
Bo/a H MUHEpaIbHbIE BemiecTa. DYHKIMHU BOIBI I MUHEPAIFHBIX BEUISCTB B KiIeTke. [loaepxanne 0CMOTHIECKOTo OaaHca OK 04
BEIEeCcTBa [pakTuyeckoe 3anaTHe: «brorornueckas poilk MUHEPAJIbHBIX BEIIECTB B 00CCIICUCHUH KU3HEIACITEITFHOCTH 1
OpraHU3MOB, IPOSIBIICHHS AUCOaNaHca MUHEPAJIbHBIX 3JIEMEHTOBY
Tema 2.2. Copep:xanue yyedHoro marepuaja: benku. CoctaB u cTpoeHHe 0eIKOB. AMHHOKHCIIOTEI — MOHOMEPH! OENKOB. 1 OK 01 2
BHOIOrMYEeCKH BaXKHbIE He3zameHuMble 1 3aMEHUMbIE aMUHOKHUCIIOTH. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYPBI OETTKOBOM MOJIEKYJIbI OK 02
XUMHUYECKHE COEUHEHHNS (mepBuYHas, BTOPUYHAs, TPETUYHAS M YCTBEPTHUYHASI CTPYKTypa). XUMUYECKUEe CBOHCTBa OenmkoB. buomorndeckne OK 04
¢yakunn  OenkoB. depmeHTHI — Omonormyeckue Katamu3aTopbl. CrpoeHme (epMeHTa: aKTUBHBIA IICHTD,
cybctpatHas cnemmpuuHOCcTh.  Kodepmentsl. Burtammupel. OTnuaus (EpMEHTOB OT  HEOPTraHHMUYECKHUX
KaTaJln3aTOpPOB.
VYrneBompl: MoOHOcaxapuabl (TJIIOKO3a, pubO3a H JIE30KCUpH003a), nucaxapuabl (caxaposa, IaKkToza) U
MoJIcaxapuabl (Kpaxmal, TIMKOTeH, [eJUT0103a). bruogornyeckre QyHKINN yriIeBoA0B. JIMITUABL: TPUTITUIICPHUIBL,
dochomunuasl, crepouapl. [ uapoduinbHO-THApodOOHbIE cBoWCTBAa. buonornueckne (QyHKUMH  JIUIKJIOB.
CpaBHeHHE yIIeBOJOB, OETKOB W JUIHMAOB Kak HCTOYHWUKOB dHepruu. HyxmemHoBblie kucioTsl: JIHK u PHK.
Hyxureotnapr — MoHOMEpH! HyKIenHOBBIX KHcIOT. Ctpoerne u ¢pynkuuu JHK. Ctpoernne n ¢pynxmnmm PHK. AT®:
CTpoeHne U QyHKIUU
IpakTnyeckoe 3anaTHe: «OmpeneneHNe HATMYHUA KpaxMalia B IPOAYKTaX MUTAHUSI 1
Tema 2.3. Copep:xanue yuedHOro Mmatepuana: Lluronorus — Hayka o kjeTke. KierogHast Teopust — mpuMep B3anMoJIeHCTBUSA 1 OK 01 3
CTpyKTYpHO- naew u GpakToB B HAYYHOM TO3HAHUH. MeTOIbI U3yUSHHS KIETKH. OK 02
(yHKIIMOHATBHAS Krnerka kak menmocTHas xwuBasi cucreMa. OOImue MpU3HAKM KIIETOK: 3aMKHyTas Hapy)KHas MeMOpaHa, MOJIEKYJIbI OK 04

OpraHu3anus KJI€TOK

JIHK kax reHeTH4ecKHi anmapar, CHCTeMa CHHTe3a OejKa.
Turel KJIE€TOK: dyKapuoTH4YecKas M IpokapuoTHdeckas. OCOOEHHOCTH CTPOCHUSI NPOKAapPUOTHYECKOW KIIETKH.
Knerounas crenka Oakrepuil. CTpoeHHe SyKapHOTHUECKOH KieTKH. OCHOBHBIE OTIIMYMS PACTUTEIbHON, )KUBOTHON




u rpuOHON KieTku. [IOBEpXHOCTHBIE CTPYKTYPbI KJIETOK— KIETOYHAs CTEHKa, TJIMKOKAJIMKC, HX (YHKIHH.
[Tnazmatudeckas MmeMOpaHa, ee CBOMCTBA U (DYHKITHH.

[urommazma u ee opranouasl. OgHo MemOpanHble opraHouasl kietku: OIIC, ammapat ['obIKH, JIM30COMBIL
[MosyaBTOHOMHBIE OPTaHOWIBI KJIETKH: MUTOXOHAPHHM, IIACTUIBL [IPOMCXOXKIEHHE MHUTOXOHIPUN M IUIACTHIL.
Bunsl mnactun. HememOpaHHBIE OpPraHOWABI KJICTKH: PUOOCOMBI, KJICTOYHBIH IIEHTp, IICHTPUOIHU, PECHUYKH,
KryTukd. OyHKIMHU OPTaHOUIOB KICTKH. BKIIroueHus.

Snpo — perynsatopHsii eHTp kieTku. CTpoeHue spa: saepHasi 000JI09Ka, KapHUOILTa3Ma, XPOMATHH, SITPHIIIKO.

XpOMOCOMLI. TpchnopT BCHICCTB B KJICTKC

[pakTuyeckoe 3anaTue: «lIpoHNIIAEMOCTs MEMOpPAHBI (TIA3MOJIH3, JETHIA3MOIIH3)»

Paznen 3. JKusHeaeiTeJIbHOCTD KJIETKH

Tema 3.1.
OOMeEH BellEeCTB
U MPEeBpaIIeHUe YHEPTUU
B KIIETKE

Copep:xanue y4eOHOr0 MaTepHaJia:

OOMeH BelecTB, WM MeTadOoiIM3M. ACCHUMHIIIIMS (IUIACTUYECKHH OOMEH) M AMCCHUMWISIMS (SHEPreTHYeCKUH
0o0MeH) — JABE CTOPOHBI €AMHOTO mpouecca Meraboin3Ma. Poinb 3aKOHOB COXpaHEHHS BELIECTBA M SHEPTHH B
MOHMMaHUK MeTabonm3Ma. Tumel oOMeHa BelnecTB: aBTOTpo(dHBIN 1 reTepoTpodHbIi. Ponb (pepmeHTOB B 0OMeHe
BEIIECTB M MpEBpaIleHUN 3Hepruu B Kierke. PoTtocuHTe3. CBeroBas u TeMHOBas (as3pl (orocuHTe3a. Peakunm
¢dorocunTe3a. DpPexTHBHOCTh (PoTocuHTe3a. 3HaUeHHE (HOTOCHMHTE3a JUIA KU3HM Ha 3emwue. BiusHue ycnoBuid
cpenbl Ha (hoTocHHTE3 M CHOCOOBI TOBBIMICHUS €r0 NMPOAYKTHBHOCTH Yy KyJIbTYPHBIX DPAacTEHHH. XEMOCHHTE3.
XeMocCHHTe3HupyoIe OakTepun. 3HaUCHNE XEMOCHHTE3a IS KU3HN Ha 3eMIle.

DHepreTr4eckuil 0OMeH B KieTKe. Paciienyienne BeIecTB, BBIICICHHE H aKKYMYJIHUPOBaHUE SHEPTHH B KIIETKE.
Otarsl 3HEpreTuyeckoro oomMena. I'mukonus. bpoxenue u ero Buapl. KuciopogHoe okucieHue, Wi KIETOYHOES
apixanue. OkucnurensHoe GochopunrpoBanne. DHHEKTHBHOCTh IHEPTETHIECKOTO 0OMEeHa

0,5

Tema 3.2.
Bbuocuures Oenka

Coaep:xanue yueOHOro MaTepuaJa:

Peakuuu matpuuHoro cunresa. I enernyeckas nnpopmanus u JJHK. Peanuzanus renernueckoit nadopmanuu B
kieTke. 'eHeTHYecKkuii Ko U ero cBoWcTBa. TpaHckpunims — MatpuuHslil cuaTe3 PHK. Tpaucnsamus — OuocunTtes
6enka. Dransl TpaHcsin. KomupoBanue aMuHOKHCIOT. Posib pubocoM B OnocuHTe3e Oeka

05

HpaKTH‘leCKOC 3anaTHe. «Pemenue 3agad Ha OIMPCACIICHNUE TTOCIEA0BATCIIbHOCTU HYKJIICOTUIO0B»

OK 01
OK 02
OK 04

Tema 3.3.
Bupycsl

Conep:xaHue y4eOHOr0 MaTepHaJa:

Hexnerounsie hopmbl KH3HU — BUPYCHI. VicTopust oTkpbIThs BupycoB (/1. W. MBanoBckuit). OcOOEHHOCTH CTPOCHUS
1 KU3HEHHOTO IMKJIa BUpYcoB. bakreprodaru. bonesnu pacrenuil, )kKUBOTHBIX M Y€JIOBEKa, BHI3bIBAEMbIC
Bupycamu. Bupyc nmmyHoaedunnta yenoeka (BMY) — Bozoyaurens CIIN/la. [TpodunakTrka pacnpocTpaneHus
BHUPYCHBIX 3a00JI€BaHUI

0,5

Pa3gen 4. PazMHoOKeHHe U HHIUBUHAYATbHOE PAa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKu3HeHHbBIN ITUKIT KJIIETKA

Coaep:xanue yueOHOro MaTepuasa

KrneTouHslii UK, WK )KM3HEHHBIN UK KieTkd. MaTepdaza u muto3. [Iporeccel, mporekaromue B nHTepdase.
Permmukarnus — peakius marpudaroro cuare3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HA00Op — KAPHOTHII.
JIMTIIONAHBIHA U TaIUTIONIHBINH XpOMOCOMHBIE HA0OpBI. XpoMaTH IbL. LluToOrHYecKine OCHOBB Pa3MHOXKEHHS U
WHAWBHIYAIbHOTO Pa3BUTHA OpraHu3MoB. Jlenenne kireTku — Muto3. Ctaguu MuTo3a. [Iporeccsl, mpoucxoasamue
Ha pa3HBIX CTaANAX MUTO3a. bronornyecknii cmpicn muto3a. [Iporpammupyemast rudens KISTKH - alonTo3

0,5

HpaKanecxoe 3aHATHE: PCIICHUE 3a/1a4 Ha TeHEeTHYCCKUI KO

OK 01
OK 02
OK 04

11




Tema 4.2.
DopMBI pa3MHOKECHUS
OpPraHU3MOB

Coaep:xanue yueOHOro MaTepuaJa:

@DopMBI pa3MHOKCHHS OPraHM3MOB: OECIOJIOC W MOJOBOC. BHIbI OSCONOro pa3MHOXKCHHS: JCJICHHUE HAIBOC U
MMOYKOBAHWE OJHO M MHOTOKJICTOYHBIX, CHOPOOOpa30BaHHME, BEreTaTUBHOE pa3MHOXKEHHE. VICKyccTBeHHOE
KJIIOHHPOBAHHE OPTaHU3MOB, €TO 3HAYCHUE JIJISI CEJICKIINH.

[TomoBoe pa3mMHOXEHHUE, ero OTIHYHs oT O6ecrosnoro. Meiio3. Craanu metiosa. [Iporeccrr, mpoucxosme Ha

cranusax Meitosa. [ToBenenue xpomocoM B Mero3e. Kpoccunrosep. bruonorunueckuil cmbicn u 3HaueHHe Meio3a.
I'amerorenes — nporecc 00pa3oBaHus IOJIOBBIX KJIETOK y XXMBOTHBIX. I10JI0BBIE jKeJe3bl: CEMEHHUKHU W SIMYHUKH.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CliepMaTo30u, SHIeKIIeTKa) — CIepMaTOreHe3 U OOTeHE3.
Oco0eHHOCTH CTPOEHUS SHIEKIEeTOK U criepMaTo3ouoB. OmionorBopenue. IlapTeHorenes

0,5

Tema 4.3.
WunuBuayanbHOE pa3BUTHE
opraHmusma

Copep:xaHue yueOHOT0 MaTepHaJia:

WupuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOPHOHANBEHOE pa3BUTHE (AMOPHOTEHe3). DTanbl IMOPHOHAIHHOTO
pa3BUTHS y IO3BOHOYHBIX KMBOTHBIX: APOOJICHHE, TacTpyJIIIus, opraHoreses. [locTaMOproHaIbHOE pa3BHTHE.
THOBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE, HeNpsAMoe (JINYMHOYHOE). BinsHue cpenbl Ha pa3BUTHE
OpraHu3MOB; (haKTOPEI, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOACTBa. PocT u pasBuTHe pacteHnid. OHTOreHe3
LBETKOBOT'O PACTEHUS: TBOWHOE OIJIOZOTBOPEHUE, CTPOCHHUE CEMEHH, CTaMU Pa3BUTHUS

05

IpakTnyeckoe 3aHaTHE: «VHPEKIMOHHBIC 3a00JCBaHUS U SMUACMHUH B HCTOPUH YeIOBEUCCTBA. BakunHanus kak
npo¢uIakTHKa HHOEKIMOHHBIX 3a00JICBaHUIY

OK 01
OK 02
OK 04

Paspen 5. HaciieACTBEHHOCTb M H3MEHYMBOCTH OPIaHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJaeqOBaHUs

Coaep:xanue yueOHOro MaTepuaJa:

[Ipenmer u 3amaun reHETUKU. POJb UTONOTHH M 3MOPHOJIOTHH B CTAHOBJIICHUH T'€HETHKH. BKIIaag pOCCHHCKUX U
3apyOCKHBIX YYEHBIX B pa3BHTHE TeHETHKA. MeETOObl TECHETHKH (THOPHIOJOTHYCCKHHA, I[UTOTCHETHUCCKUH,
MOJIEKYJISIpHO-TeHeTHUeCKUi1). OCHOBHBIC TCHETHYECKHE MOHATHs. [ eHeTHYeckas CHUMBOJHKA, HCIOJb3yeMas B
CX€Max CKpEUIMBaHUM.

3aKOHOMEPHOCTH HacjeI0BaHMs PU3HAKOB, ycTaHOBIeHHbIE I'. MenaeneM. MoHOrnOpugHOe CKpeInrBaHue. 3aKoH

eIMHOO00pa3ust TMOPHU/IOB MIEPBOTo MokoieHus. [IpaBuito JOMUHUPOBAHHMS. 3aKOH PACIICIUICHHS TIPHU3HAKOB.
l'unoresa 4ncToThl ramet. [10JIHOE U HENOJIHOE TOMUHHUPOBaHue. JJurnOpuIHOe CKpeluBaHue. 3aKoH
HE3aBHCUMOTO HACJIE/IOBaHMUS MPU3HAKOB. [[UTOreHeTHUECKHE OCHOBBI IUTUOPHUIHOTO CKPEIIIUBAHUS.
Amnanmsupyioinee ckpeuuBanue. Vcrnonp30BaHie aHATN3UPYONIET0 CKPEIUBAHUS IS OTIPE/IS/ICHNs] TCHOTUTIA
ocoou

HpaKTﬂ‘leCKOe 3aHsTHe: Pemenue 3aaa4 Ha OoNpEaACICHUC BEPOATHOCTU BOSHUKHOBCHUA HACICICTBCHHBIX
IIPU3HAKOB IpHU MOHO, H-, l'IOJ'II/IFI/I6pI/I}1HOM 1 aHAJIM3UPYIOMIEM CKPEIIMBAHNH, COCTABJIICHUE TCHOTUITUNYCCKUX
CXEM CKpE€HIMBaHUA

OK 01
OK 02
OK 04

Tema 5.2.
CueluieHHOe HacIeI0BaHue
MIPU3HAKOB

Conep:xanue yuyeOHOro martepuana:  ClemieHHOE HacleoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CICTUICHHOMY HACJIe/IOBaHUIO TeHOB. HapyllieHne clLeneHus] TeHOB B Pe3ylibTaTe KPOCCHHTOBEepa. XpOMOCOMHAs
TEOPHS HACIIEACTBEHHOCTH. | €eHETHUCCKUE KapPThI.

I'eHeruka moja. XpoMOCOMHOE OTpe/ieieHUe 1oJia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBL. [ OMOraMeTHbIe 1

TE€TCPOTaMETHBIC OPTaHU3MBI. HaCJ’Ie}IOBaHI/IC IIPU3HAKOB, CIECIUICHHBIX C IIOJIOM

HpaKTﬂ‘leCKOC 3ansTHe: Pemrenue 3amad Ha OIPECACIICHNE BEPOATHOCTH BOSHUKHOBCHHA HACIICACTBEHHBIX

OK 01
OK 02
OK 04
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IIPU3HAKOB P CICIUVICHHOM HACJICIOBAHWH, COCTABJICHUC TCHOTUITHYCCKNX CXEM CKPCITNBAHUA

Tema 5.3.
3aKOHOMEPHOCTHU
WU3MEHYHUBOCTH

Coaep:xanue yueOHOro MaTepuaJja:

W3menunBoCcTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAss U HACJEICTBEHHas. Poib cpeapl B HEHACHENCTBEHHOM
U3MCHYMBOCTH. XapaKTePUCTUKA MOTU(PHUKAIIMOHHON WM3MCHYMBOCTH. BapHWalMOHHBIA psSJ ¥ BapUallMOHHAS
kpuBas. Hopma peakiin nprsHaka. KonnmdecTBeHHBIE W KaueCTBEHHBIC IPU3HAKK W X HOpMa peakiuu. CBOHCTBa
MOIU(HUKAITIOHHON H3MEHIHBOCTH.

HacnenctBenHast, Ml TeHOTHIIMYECKAsS N3MEHYMBOCTh. KOMOMHATHBHAS N3MEHUNBOCTh. Mei03 | MOJI0BOM
TIIpoIiecc — OCHOBa KOMOWHATHBHOW N3MEHUYNBOCTH. MyTaIrinoHHast I3MEeHYHBOCTh. Kitaccudukanms MyTarmii:
TCHHBIC, XPOMOCOMHEIC, TeHOMHBIC. YacToTa 1 mpu4YrHbEI MyTanuii. MyTtareHHbIe (pakTOphl. 3aKOH TOMOJIOTHYCCKUX
pAnoB B HacnencTBeHHON n3menunBoct H. M. BaBunosa

HpaKTuqecxoe 3aHsiTHe. PeleHue 3amad Ha OIPCACICHNUEC BEPOATHOCTH BO3HUKHOBCHUSA HACICACTBECHHBIX
MPU3HAKOB IPH Ppa3JIMYHBIX THUIIAX B3aI/IMO)IeI7[CTBI/I$I T'€HOB, COCTABJICHUE TCHOTUIIUNYCCKUX CXEM CKPCHINBAHUA

Tema 5.4.
T'eHeTHnka denoBeka

Coaep:xanue yue0OHOro MaTepuaJa:

I'enernka yenoseka. Kapnorumn genoBeka. OCHOBHBIE METO/IbI TEHETHKH YEIOBEKA: T€HEATOIMIECKHH,
ONM3HEIOBBIH, IUTOTCHETHIECCKUH, ONOXMMUYECKHH, MOJIEKYISIpHO-TeHeTHIecKHi. COBpEMEHHOE OIpe/ieIeHIe
TEHOTHIIA: TIOJTHOT€HOMHOE CEKBEHUPOBaHNE, TCHOTUIIMPOBAHNE, B TOM 4nciie ¢ momoisio [P -ananm3a.
HacnenctBenHble 3a001€BaHuUs YeIOBeKa: TeHHbIE 00JIC3HU, OOJIE3HU ¢ HacIeJCTBEHHOM IpeapacloNokeHHOCTHIO,
XpoMocoMHBIe Oone3Hr. CoMaTndeckue U reHepaTuBHble MyTanuu. CTBONOBBIE KIEeTKU. [IpHHIUIIBI 30pOBOTO
00pasa KU3HH, JUATHOCTUKH, TPO(PUIAKTHKH U JICUCHUS TCHETUYCCKUX 00JIe3HEH. MeIKO-TeHEeTHIECKOEe
KOHCYJIbTUPOBAHUEC. 3HaueHue MGHHHHHCKOﬁ TFCHCTUKU B IPCAOTBPALICHUU U JICUCHUU T€CHETUUCCKUX 3a6OHeBaHHﬁ
YeJIoBeKa

HpaKanecxoe 3anaTHe: «CocTaBjeHHE W aHAIU3 POAOCIIOBHBIX YCIOBEKA»

10

Pa3nen 6. DBoaonmuoHHAA OHOJIOTUS

Tema 6.1.
DBOJIIOIMOHHAS TEOPHS U €€
MeCTO B OMOJIOTHUH

Coaep:xanue yueOHOTo MaTepuaJa

[pennoceIKH BO3HUKHOBEHUS IBOJIOIIMOHHON TeOpHU. DBONIONUOHHAS TEOpHs U e€ MecTo B Ononornu. BrusHue
9BOITIOIMOHHON TEOPHH Ha pa3BUTHE OHOJIOTHH U APYrux HayK. CBHICTENHCTBA SBOMIONUN. [lageoHTONOTHIeCKHE:
MOCTICIOBATEIEHOCTh  TOSBIICHUS  BHIOB B IAJICOHTOJIOTUYECKOW  JICTONHCH, IIEPEXONHBIE  (POPMEIL.
Buoreorpadudeckue: cxoacTBo u paznmuune $hayH v GIop MaTSpPUKOB M OCTPOBOB. DMOPHOTIOTHYECKIE: CXOCTBA U
paszmmumst  3MOPHOHOB  pa3HBIX BHIOB  I03BOHOYHBEIX. CpaBHHTENEHO-aHATOMHYECKHE: TOMOJIOTHYHBIE,
AHAJIOTHYHBIE, PYIMMCHTapHBIE OPTaHBl, AaTaBU3MBL MOIJIEKYIIPHO-OMOXHMMHUYECKHE: CXOJICTBO MEXaHH3MOB
HACJIeJICTBEHHOCTH U OCHOBHBIX METa0O0IMYECKUX MyTel y BCEX )KUBBIX OPraHU3MOB.

OosrormonHas Teopus Y. Jlapsuna. [Ipennocsiikn BOZHUKHOBEHUS TapBUHU3MA. J[BIDKYIIIHE CHITBI DBOJIOLAN

BUJIOB 110 JlapBHHY (M30BITOYHOE Pa3MHOXKEHHUE TIPH OIPAHMICHHOCTH PECYPCOB, HEONpeeIEHHAsSI H3MEHUHBOCTb,
60pr0a 3a CylIecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

0,5

Tema 6.2.
Mukpo3Boronus

Coaep:xanue yue0OHOro MaTepuaJa:

Cunternyueckas Teopust 3Boonuu (CTD) u e€ ocHOBHBIE TON0KEHU. MuKposBomonus. [lonynsnus kak equHuna
BHUJA U SBOJIIOIINH.

JBrkymie cuiibl ((aKTOpbl) SBONIIOIUK BUOB B IpUpoae. MyTallMOHHBINA IPOIECC K KOMOWHATHBHAS

HU3MCHYHNBOCTD. HOHyJ’IﬂL{I/IOHHLIe BOJIHbI 1 I[pei/i(b T'CHOB. I/ISOJ'IS{III/IH 1 MuUrpanus. EcrecTBennbIit 0T60p -

0,5

OK 01
OK 02
OK 04
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HanpasIsIOMMH Gaxrop sBomonnn. Popmsl ectecTBeHHOT0 0T60pa. [IpHcmocob1eHHOCT OPraHN3MOB KaK
pe3ysbrar 3Bosoruu. [Ipumeps! npucnocobieHuit y opranu3mMoB. ApoMopdo3sl ¥ nanoasanTanuy. Bug n
Buoo6pazoBanue. Kpurepun Buna. OcHOBHBIE pOpMBI BH000pa30oBaHus: reorpagudeckoe, IKOJI0THIECKoe

IIpakTHyeckoe 3anaTHe. «OMIcaHue NPUCIIOCOOICHHOCTH OPTaHU3Ma U €€ OTHOCHTEIILHOTO XapaKTepay 1
Tema 6.3. Copnep:xaHue yueoHOro Matepuaia: MaxkposBomronus. @opMbl 3BoONNH: QUIIeTHYECKas!, AUBEPreHTHAS, 0,5 12
MakposBomOIHs KOHBEPreHTHas, napaenbHas. HeoOpaTuMocTs 3BOIIONINN
[pakTuyeckoe 3anaTHe: «CpaBHEHHE BHIOB IO MOP(OJIOTHYECKOMY KPUTEPHIO) 1
Pa3gen 7. BosHUKHOBeHHE U Pa3BUTHE KU3HU Ha 3emJie
Tema 7.1 Conep:kaHue y4eGHOT0 MaTepuaJa: 0,5 OK 01
3aposkAeHUe U pa3BUTHE JloHay4Hble NpEACTaBIEHUS O 3apoXKACHUM >XKM3HU. HaydHble THMOTe3bl BO3HHKHOBEHHS JKH3HHM Ha 3emie: OK 02
WKU3HA abuoreHe3 W TaHcTepMus. XUMHYECKas OBONIOLUUS. AOHOTeHHBIH CHHTE3 OpraHMYeCKHX BEIECTB U3 OK 04
HEOPraHWYECKUX. OJKCHEPUMEHTAIFHOE  IOATBEP)KACHHE XHMHYECKOW dBomonuH. HavanpHble  3Tamsl
ouonmorndeckoit sBomoruu. ['mmoreza PHK- mmpa. @opmmpoBaHune MeMOpaHHBIX CTPYKTYpP W BO3HHKHOBCHHE
MIPOTOKJIETKH. [IepBbIe KIETKH 1 HX 3Bomonust. ©opMUpPOBaHNE OCHOBHBIX I'PYIII XHUBBIX OPTaHU3MOB.
Pa3BuTHe )xu3Hu Ha 3emiie 1o 3paM U nepuonam. Kataapxei. Apxeiickas u mporepo3oickas spsl. [laneo3oiickas
9pa U e€ mepuoabl: KeMOPUHUCKUH, OpJJOBUKCKHMN, CHITYpUHCKHUH, TEBOHCKHUH, KAMECHHOYTOJIBHBIHA, IEPMCKHIHA.
Me3o3olickas 3pa u €€ nepuoibl: TPHACOBBIH, IOpCKUi, MestoBoil. KaiiHo30licKkas 3pa U €€ neprobl: aneoreHOBbIH,
HEOT€HOBBIN, aHTPOIIOI€HOBBIH.
Tema 7.2. Coaep:xanue yueOHOro MaTepuaJa: 0,5 OK 01 13
CucreMa OpraHMyeCcKoOro Cucrema OpraHM4ecKOro Mupa Kak OTpaxkeHHe 3BOJOUUU. OCHOBHBIE CHCTEMATHUYECKHE TPYIIbI OPTaHU3MOB. OK 02
mupa. [Ipoucxoxnenne XapakTepuCTHKa KIMMaTa U Te0JIOTHYeCKUX NporeccoB. OCHOBHBIE 3TAIlbl ABOIIOIMU PACTUTEIHHOTO U JKUBOTHOTO OK 04
yenoBeka - aHTpororenes | MAPa- Apomopdo3bl y paCTeHUH 1 )KUBOTHBIX. [losiBIIEHHE, PACI[BET U BBIMUPAHHUE I'PYIII )KUBBIX OPTaHH3MOB.
OBOITIOIHS YeloBeKa. AHTPOIIONIOTHS KaK HayKa. Pa3BUTHe NpeCTaBIeHUH O MPOUCXOXKICHHH YeJIoBeKa. MeTo b
H3ydeHHs aHTpororeHe3a. CXoJICTBa U pa3IHyus YeJloBeKa U )KUBOTHBIX. CHCTEMaTHYeCKOe ITOJIOKEHHIE YeTI0BEKa.
JBmxyuue cuisl (akTopsl) aHTpororeHe3a. HacnencTBeHHas M3MEHUMBOCTE M €CTECTBEHHBIN 0TOOD.
OO1u1ecTBeHHBII 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUH TPYia, MBIIJICHHE, PeUb
Tema 7.3. Copep:xaHue y4eOHOTO MaTepHaJia: 0,5
OCHOBHBIE CTaIUH OCHOBHBIE CTaJUM W BETBM JBOJIOLIMH UYEJIOBEKA: aBCTPAJONMMTEKH, YenoBek yMmenbli, UenoBek MpsMOXO I,
SBOJIOLMH YEJIOBEKA UYenoBexk HeaHIepTaIbCKUH, YenoBeK pasyMHBIH COBpEMEHHOro THIa. Haxonkum MCKOMaeMBIX OCTAHKOB, BpEMs
CyIIeCTBOBAHUS, 00JIACTh PaCPOCTPAHEHHUsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUSL.
Yenoeueckue pacsl. OCHOBHBIE OOJIBIINE Pachl: €BpONeoUIHAS (eBpa3uiicKas), Herpo-aBCTPaIOUIHAS
(9KBaTOpHANbHAS ), MOHTOJIOHMTHAS (a3MaTCKO-aMepHKaHCcKast). UepThl IPHCIOCOOICHHOCTH NpeICTaBUTEIeH
YeJIOBEUECKHX Pac K YCIOBHUAM CyllecTBoBaHuUs. EnuHCTBO uenoBeyeckux pac. Kputuka pacusma
IIpakTHyeckoe 3anATHE: «Bpems u IMyTH paccesieHns YeJIOBEKa I10 TUIAHETe)» 1
Pa3zgen 8. Opranmsmsl u oKpy:KaInas cpeaa
Tema 8.1. Coaep:xanue yueOHOT0 MaTepuaJa: 0,5 OK 01 14
Dkonorus kak Hayka. Cpeasl | DKoNorus Kak Hayka. 3aiaqul ¥ pa3fielibl 9KOJIOTHH. MeTO bl SKOJIOTHUECKHUX UCCIEI0BaHUNA. DKOIOTHUECKOE OK 02
KHU3HHA. DKOJIOTHIECKUE MHPOBO33PEHHE COBPEMEHHOTO UesioBeka. Cpeibl 00MTaHUS OPTaHU3MOB: BO/IHAS, HA36MHO-BO3IyIIIHA, OK 04
(bakTops [TOYBEHHAs, BHYTPHOpTraHn3MeHHasd. DKonornueckue paxropsl. Kinaccubukanms sKomIornaeckux pakTopoB: OK 07
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abmoTHyeckre, ONOTHYECKHE U aHTPOIIOTEHHBIE. [leficTBHE 3KOJIOrHYecKnX (JaKTOPOB Ha OPTaHU3MBI.
Abuotnueckue (aKkTophl: CBET, TEMIIEpaTypa, BiaxkHocTb. @oToneproausm. [Iprcnocobienns: opraHu3mMoB K
JeUCcTBUIO abnoTHYecKuX (akTopoB. buonorndyeckue purmel. buornueckne dakropsl. Buabl bnornueckux
B3aMMOJIeHICTBUI: KOHKYPEHIUS, XUITHUYecTBO. [lapa3utusM, MyTyanu3M, KOMMEHCAIN3M (KBapTUPaHCTBO,
HaxJICOHUYECTBO), aMEHCAITU3M, HEUTpau3M. 3HaueHHe OMOTHYECKUX B3aMMOJICHCTBHUHN JUIS CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX

Tema 8.2. Copep:xaHue y4eOHOT0 MaTepHaJia: 0,5
JKoIorn4ecKue OKOIOTHYECKHEe XapaKTePUCTUKHU MOMy Iy, OCHOBHBIE TTOKA3aTEIH HNOIMYJISIIH: YUCICHHOCTD, ITIOTHOCTD,
XapaKTepUCTHKH NOMYJISIAHA | POKAAEMOCTh, CMEPTHOCTB, IPUPOCT, MUTpanus. JJnHaMiUKa YHCIEHHOCTH MOIYIIIUH U €€ PeTyIISIus
IIpakTnueckoe 3anaTHe: «IloACcYET MITOTHOCTHU MONMYJSALUI Pa3HBIX BUOB PACTEHUID 1
Pa3gen 9. CoolmecTBa U IKOJIOTHYECKHE CHCTEMbI
Tema 9.1. Conep:xanue yuedoHOro matepuasia: CooOIIecTBO OpraHiu3MoB — OHoIieH03. CTPYKTYphI OHOIICHO3a: BUI0BAs, 1 OK 01 15
Coo0IecTBa OpraHu3MoB, | MPOCTPAHCTBEHHAs, Tpoduyeckas (muiieBas). Bumsl-moMmuHanTel. CBsA34 B OHMOIICHO3E. OK 02
9KOCHCTEMEI JKonorndeckre cucTeMsl (3kocucTeMsl). [loHsATHE 00 3KOCHCTeMe U OroreoneHo3e. OYHKIIMOHABEHBIE OK 04
KOMIIOHEHTHI YKOCHCTEMEBI: TIPOYIIEHTHI, KOHCYMEHTHI, peayLeHTH. KpyroBopoT BEmecTB 1 MOTOK SHEPTHH B OK 07
skocucteme. Tpodudeckue (MumieBbie) YpOBHHU dKocucTeMbl. [IummeBrie nenu u cetr. OCHOBHBIE MTOKa3aTeIH
9KOCHCTEMBI: OMoMacca, IPOIyKIHA. DKOJIOTHISCKUE MUPAMUIBL: IPOAYKINH, YHCICHHOCTH, OnoMacchl. CBOHCTBa
9KOCHCTEM: YCTOMYUBOCTH, CAMOPETYJIISIHSA, pa3Butue. CyKIeccusl.
IpakTHyeckoe 3ansTHe: KpyroBopoT BELIECTB U IIOTOK SHEPTUH B 3KOcHcTeMe. [IHIeBbIe e U CeTH. 1
Buomacca, npoxykuus. DKOJIOrHYeCKUE MUPAMUABL: MPOIYKLIUH, YUCICHHOCTH, OMOMACCHI.
Tema 9.2. Conep:xanue yue0HOro Mmatepuasna: [IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI peK 1 03€p. DKOCUCTEMA XBOWHOTO 0,5 OK 01 16
[IpupoaHBIE SKOCHCTEMBI WIH MIAPOKOJIMCTBEHHOTO JIeca. AHTPOIIOT€HHBIE 3KOCHCTEMBL. ATPOIKOCHUCTEMEL. Y pPOOIKOCHCTEMEL. OK 02
Buonorndeckoe u X03siCTBEHHOE 3HAUCHIE arpOIKOCHCTEM U ypOo3kocucteM. bruopazHooOpasue kak (pakrop OK 04
ycToitunBocTH 3KkocucTeM. CoxpaHeHHEe OHOJIOTHYECKOT0 pasHOOOpasus Ha 3emIie. OK 07
Tema 9.3. Copep:xaHue y4eOHOTO MaTepHaJia: 0,5
Buocdepa — rmobanpHAS VYuenue B. Y. BepHanckoro o 6uocdepe. ['panuiebl, coctas u cTpykTypa duocdepsl. JKHBoe BEmECTBO U €To
9KOCHCTEMBI 3eMIIH ¢ysknun. OcoOeHHOCTH OHOC(ephl Kak I100aIbHOW IKOCUCTEMBI. JIMHAMHYECKOE paBHOBECHE M 00paTHAsI CBS3b B
ouochepe. KpyroBopoThl BemiecTB H OHOr€OXUMHUYUECKUE IIUKIIBI JIEMEHTOB (YIiiepoaa, a3ota). 30HaJIbHOCTh
o6uochepsl. OCHOBHBIC OHOMBI CYIITH
IpakTnyeckoe 3ausiTue: Coobmenus nmo Teme: OcoOeHHOCTH OnOoCcdephl Kak TI00aTbHOM YKOCUCTEMBI. 1
KpyroBopots! BemecTB 1 Gnoreoxumudeckue DUKIbl. OCHOBHBIE OMOMBI CYIITH
IIpodeccuonalbLHO OPHEHTHPOBAHHOE CO/IEPKaAHNe
Tema 9.4. Conep:xanue y4eOHOr0 MaTepHaJia: 1 OK 01 17
Bnmsane anTponoreHHeix | YenoBedecTBo B 6nocdepe 3emin. AHTPOIIOTeHHBIE H3MEHEeHHs B bnocdepe. [mobansHbIe 3KOT0THIecKre OK 02
(hakTopoB Ha Orochepy npo6iembl. CocyliecTBOBaHUE TPUPOIBI U enoBeuecTBa. CoxpaHeHHe OMOpPa3HOO0pa3usl KaKk OCHOBA OK 04
ycToitunBoctr Onochepsl. OCHOBA PaIMOHAIBHOTO YIIPABICHHS IPUPOIHBIMH PECYPCAMH U X HCIIOIB30BaHHE. OK 07
JocTrxeHust OMOJIOTHN M OXpaHa MPUPOIBI K 11.2
IpakTHyeckoe 3aHsTHE: 1 IIK 11.3
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«IIpodwmrakTrka mpodecCHOHATBHBIX 3a00JI€BaHU

IIpodeccuonabLHO OPHEHTHPOBAHHOE CO/IEPKAHNE

Tema 9.5. Copep:xanue y4eOHOr0 MaTepHaJia: 1 OK 01 18
Bnusaue conuansHo- 310poBBe U ero cocTaBistonire. PakTopsl, MOJT0XKUTEIBHO U OTPULIATEIBHO BIUSIOIINE HA OPTaHU3M YeIOBeKa. OK 02
sKojorndeckux (akropo | IIpoGiiema TEXHOTEHHBIX BO3JEHCTBHH Ha 310POBhE UEIOBEKA (JIEKTPOMArHUTHBIE M0JIs1, OBITOBAST XUMHMS, OK 04
Ha 3/I0pPOBBE YEIIOBEKA M30BITOYHBIC ITYMBI, PaHallis U T.IL.). AanTanys opraHu3Ma JesioBeka K (hakropaM OKpYKaroImeH Cpepl. OK 07
[puHIIMIE POpPMHUPOBAHIS 3M0POBRE cOeperaromero nopeaeHns. Pu3ndeckas akTHBHOCTD U 37I0POBBE. K 11.2
Bruoxummaeckue aceKTsl paroHATFHOTO ITHTAHMS TIK 11.3
I[IpakTuyeckoe 3aHATHE: 1
JlaGoparopras padoTta: YMCTBeHHas paboTOCIIOCOOHOCTRY
Pa3gen 10. Cenexnusi opraHu3MoB, OCHOBBI OMOTeXHUKH
Tema 10.1. Conep:xanue yueoHoro matepuana: Cenekius Kak HayKa U mpoliecc. 3apokIeHHe CeJISKIIUU U TOMECTUKAIIHS. 0,5 OK 01 19
Cenexnus Kak HayKa U VYuenne H. 1. BaBunoa o nieHTpax MHOrooOpasusi ¥ POUCXOXK/ICHUS KYJIbTYPHBIX pacTeHui. L{eHTpbI OK 02
rpouecc MIPOUCXOKACHUS TOMAIIHUX KUBOTHBIX. CopT, mopoja, mramMmm. CoBpeMeHHBIE METOIbI CeNEKINH. MaccoBbIit OK 04
1 MHIUBHUIYadbHBII OTOOPHI B CENEKITNH PAaCTEHHUH U )KUBOTHBIX. OIIeHKA SKCTephepa. bim3kopoacTBeHHOE OK 07
cKpemmuBanue — nHOpuAuHT. Yncras nmuana. CKpeluBaHne YUCTHIX JIMHKHN. ['eTeposuc, wim ruOpuiHas cuia.
Heponcreennoe ckpemuBanue — ayTopuauar. OtaanéHHas ruopuauzanust u e€ ycrnexu. FICKycCTBeHHbIH MyTareHes
U TIOJTy9E€HHE TONUIUIONAOB. JJOCTIKEHNS CENEKINH PACTEHHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
Tema 10.2. Copep:xaHue y4eOHOI0 MaTepHaJia: 0,5
OCHOBBI OHOTEXHOJIOTUU BuoTexHonorus kak oTpacib NPou3BoACTBa. I'eHHas nHxeHepus. DTamsl co3nanust pekomOuHantHo! JJHK u
TPaHCTEHHBIX oprann3MoB. Kietounas nmkeHepus. Kinetounsie KyapTypsl. MUKPOKIOHATFHOE pa3MHOKEHHE
pactenuil. KioHupoBaHue BBICOKOIIPOAYKTHBHBIX CETBCKOXO35IMCTBEHHBIX OPTaHU3MOB. JKOJIOTHIECKUE U
stryeckue nmpobaemsl. MO — reHeTHuecKd MOANGHUITIPOBAHHBIE OPTaHU3MBI
IIpakTuyeckoe 3ansitme: Keiickl Ha aHanm3 MHOOpPMAUKM O HAYYHBIX JOCTIDKEHHSX B OOJIACTH T€HETHUECKHX 1
TEXHOJIOTUH, KJIETOYHON MH)KEHEPHH, TTUIIEBBIX OMOTEXHOJIOTHI.
IpodeccuoHaibLHO OPHEHTHPOBAHHOE CO/IEPKaAHUE
Tema 10.3. Copep:xaHue y4eOHOTO MaTepHaJia: 1 OK 01 20
BrorexHonoruu B )xu3HU M | OCHOBHBIE HAIIPaBJICHNSI COBPEMEHHOM OMOTEXHOJIOTHH B IPO(eCCHOHAIBHOI e TeTbHOCTH YeToBeKa. MeToapl OK 02
npodeccuu ounotexHooruu. OObEKTH OMOTEXHOJIOTHH. DTHKA OMOTEXHOIOTHYECKIX OK 04
U TeHETHYECKNX dKcriepuMeHToB. [IpaBuiia rmoncka u anann3a OMO3KoIOrHYecKoil nHpopMannu OK 07
13 Pa3TMYHBIX UCTOYHUKOB (HAy4YHAs U yueOHO-HAy4YHAas JINTEPaTypa, CPeICTBa MACCOBON MH(POPMAINH, CETh IK 11.2
WutepHeT u npyrue) MK 11.3
IpakTHYecKoe 3aHsATHE: 1

Keiicel Ha ananmu3 wHGOpPMANWKA O HAYYHBIX JOCTIDKEHUSX B O0JACTH TEHETHYECKUX TEXHOJOTHH, KJIETOYHOM
HWH)XEHEPHH, ITUIIEBbIX ONOTEXHOIOTHIA.
3amuTa Keiica: mpeaCcTaBIeHNE Pe3yIbTaTOB PEIICHNs KeHCOB (BBICTYIIIICHNE C MTPEe3CHTAINeH)
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| IIpodeccuoHalbHO OPUEHTHPOBAHHOE COJIEPKAHUE

Paszgen 11. Pemenne keiicoB B 00J1aCTH OMOTEXHOJIOTHIA

1

Tema 11.1.3. Coaep:xanue yueOHOro MaTepuaJa: 1 OK 01 21
BuorexHonoruu Pa3BuTne GMOTEXHOJIOTHH ¢ IPUMEHEHNEM TEXHUYECKUX CUCTeM (OnonHxeHepus, OnonHdopmaruka, ONOHUKA) U OK 02
Y TEXHUYECKHE CUCTEMBI UX IPUMEHEHHUE B )KU3HH YeJI0BeKa, IIOMCK U aHaJIU3 HH(POPMAIMU U3 PA3IMYHBIX HCTOYHUKOB (Hay4Has U y4eOHO- OK 04
Hay4Has JUTEpaTypa, CpeICTBa MaccoBOr HH(MOpMAIH, ceTh IHTEepHEeT u ApyTHe) OK 07
I[IpakTuyeckoe 3aHATHE: 1 K 11.2
Keticel Ha aHanm3 mHpOpMAIME O Pa3BUTHH OMOTEXHOJIOTHH C IMPUMEHEHHEM TEXHHYCCKHX CHCTEM (II0 MHHH- K 11.3
TpyTIam).
3amuTa Kefica: mpeacTaBICHNE Pe3yIbTaTOB PEICHNs KeHCOB (BBICTYIICHHE C MIPEe3CHTAIHEeH)
Copep:xaHue y4eOHOT0 MaTepHaJia: 1 22
Pa3BuTHE OMOTEXHOJIOTHIA C TPUMEHEHHEM TEXHUUECKUX CHCTeM (OHMOMHKeHepHs, OMOMHpOpMaTHKa, ONOHNKA) H
UX MMPUMCHCHUEC B JKU3HU YCJIOBCKA, ITIOUCK U aHAJIN3 I/IH(l)OpMaHI/II/I 13 pas3JIMYHbIX UICTOYHUKOB (Haquaﬂ nu yqe6Ho-
Hay4Has JUTeparypa, CpeICTBa MaccoBOW HH(pOpMaIuH, ceTh HTepHET u Apyrue)
IIpoMeskyTouHasi atTecTanus (AuddepeHIHPOBAHHBIN 3a4eT) 1
Bcero 44 gacoB
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3. YCJIOBUS PEAJIMBAIIMN YYEFHOM JJUCHUIIJINHBI
3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATE€PUAJIbLHO-TEXHHYECKOMY 00ecnedeHH o
Peanuzarus yueOHOM TUCIUIUIMHBI TpeOyeT HAIMYUS y4eOHOTro KaOMHeTa.

Kabuner «bronoruny», ocHaIeHHbIH 000pyI0BaHUEM: CTOJI IEMOHCTPAITMOHHBIN (C
PAKOBUHOW, ITOJBOJKON U OTBEJACHUEM BOJIbl, CAHTEXHUKOM, DIEKTPUUECKUMHU PO3ETKAMM,
aBTOMaTaM{ aBapUMHOTO OTKIIFOUEHHUS TOKA), Ta00paTOPHBIN OCTPOBHOM CTON (JIBYXCTOPOHHUH,
C 3aIUTHBIM, XUMOCTOMKUM U TEPMOCTOMKUM MOKPBITUEM, HAJCTOJIEM, C TTOJACBETKON U
ANEKTPUIECKUMHU PO3ETKAMH, ITOABOJIKON M OTBEICHUEM BOJIbI M CAHTEXHUKOM ), CTYJI
71a00paTOPHBII OBOPOTHBIN, PETYJIUPYEMBIN 110 BBICOTE.

JleMoHCTpanmoHHOE 000PYI0BaHNE U TIPUOOPHI:

- KOMIUIEKT BJIYKHBIX IPENapaToB A€MOHCTPALMOHHbBIN

- KOMIUIEKT TepOapueB IO CUCTEMaTHKE PpAacTeHUH C  OIpenesuTeIbHbIMU
KapTOYKaMHU

- KOMIUIEKT KOJUIEKIIMH IEMOHCTPALIMOHHBIN

- 11 (pPOBON MUKPOCKOIT OMHOKYJISIPHBIN (C KaMepoit)

JlaboparopHo-TexHOIOTHYECKOE ~ OOOopyaoBaHue  (J1labopatopHoe  000pyJOBaHHE,
puOOpbI, HAOOPHI [Tl SKCIIEPUMEHTA, UHCTPYMEHTHI):

— MOJIEH, MYJISKH, alllJIMKaluu

- KOMIUIEKT MOJIEIeN-aNIUIMKaIUi JEMOHCTPAlHOHHBIN

— KOMIUIEKT aHATOMUYECKHUX MOJIENIeN JEMOHCTPALIMOHHBIN

- Ha0Op NaICOHTOJIOTUUECKUX MYJIsKEH

- KOMILJIEKT OOTaHHYECKUX MOJIeNel JEMOHCTPALIMOHHBIH

- KOMILJIEKT 300JIOTHYECKUX MOJIEEeH JEMOHCTPALIMOHHBIH

- KOMILIEKT MYJISDKEH 1€eMOHCTPAIlMOHHBIN

- CKEJIET YeJIOBEKa

- TOpC yesioBeKa pa30opHBIil

- KOMIUIEKT MOJIENeN

— KOMIUIEKT CKEJIETOB Pa3IMYHbIX KJIACCOB KUBOTHBIX

— TabJIMLbI penbeHbIe

- JIEMOHCTPAIIMOHHBIEC Y4eOHO-HATJISTHBIE TTOCOOUS

- KOMIUIEKT MOPTPETOB I 0OopMIIeHHs KaOUHEeTa

- nabopaHTCcKast 1Jis1 KaOMHeTa OMOJIOTHH U DKOJIOTHH

- CTOJI C SIIMKAMU JIJIs1 XpaHEHUs1/TyMOoit

- Kpecio opucHoe

- CTOJI 1a00paTOPHBIM MOSUHBIH

- CyILIMJIbHASI TAHENb IS IOCY 1B

— mKkad g XxpaHeHHs y4eOHbIX TOCOOHA

- mKad UIs XpaHeHUs BIXHBIX MIPENapaToB, 3allUPAOLINICS Ha KITIOY

- mkad 71 XpaHeHust 1abopaTOPHOU MOCY IBI/TIPHOOPOB

- Ta0OPaHTCKHUM CTO

- CTYJI J1abOpaTOpHBIN

- KOMIUIEKT €pIIeH I MBIThS 1a00paTOPHOM TOCY/IBI.
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3.2. UnopmanmonHoe odecnevyenne 00y4eHust
Ilepeyenb pexkoMeHIyeMbIX Y4YeOHBIX HW3/IaHUI, JAONMOJHHUTEJIbHOWH JINTEPATYpPhI,
NuTepHeT-pecypcoB.

OcHoBHas1 iUuTEpaTypa:

1. buonorus. ba3zoBwiii u yrmyOnenHsiid ypoBHU: 10—11 kimaccel: yueOHUK Al CpeTHETO
obmero oOpa3zoBanusi/ moj obmel penakuueit B.H.fpeiruna.— 2-e u3na., nmepepad. u
norm.— MockBa: M3marensctBo FOpaiit, 2025.— 378 c.— (O6meobpazoBaTenbHBIN
nukin).— ISBN 978-5-534-16228-8. — Tekct: anekTpoHHbii // OOpa3oBaTenbHas
iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/579602.

2. buonorus: yueOHUK M IPAKTUKYM JJIsI CpeHEro MpodhecCHOHAIBLHOTO 00pa3oBaHus/ MO/
penakmueit B.H. SIpeiruna.— 2-e u3n.— Mocksa: U3narensctBo KOpaiit, 2025. — 377
c.— (IIpodeccuonanpHoe obpazoBanue).— ISBN 978-5-534-09603-3. — Tekcr:
autekTpoHHbI  // OOpa3oBarenbHas miatdopma HOpaiit [caiir]. —  URL:
https://urait.ru/bcode/579596.

3. Jlammukas T.B. buonorums. TecTel: ydeOHHMK Uil cpemHEro MpodecCHOHATBHOTO

obpazoBanus/ T.B.Jlamunkas.— MockBa: M3garenbctBo [Opaiir, 2025.— 40 c.—
(ITpodeccuonanproe obpaszoBanue). — ISBN 978-5-534-14157-3. —  Tekcr:
anekTpoHHeld  //  OOpazoBartenvHass  mnatdopma  FOpaitr  [caiit]—  URL:

https://urait.ru/bcode/567611 .
JomosiHuTEIbHAS JIUTEpATypa:

1. Epemuenko O.3. buonorusi: yueHue o Ouocdepe: yueOHOe TocoOHE I CPETHETO
npodeccuonansHoro obpazosanus/ 0.3. Epemuenko.— 3-e uza., mepepad. u mom.—
MockBa: W3nmarenbcTBO IOpaiir, 2025.— 224 c¢— (IlpodeccuonampHOE
obpazoBanue).—  ISBN  978-5-534-19357-2. —  Tekcr:  3JeKTpoHHbIH [/
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/556343.

2. KoncrantuaoB B.M. buosnorus mias npodeccuil 1 cnenuaabHOCTEH TEXHUYECKOro M
€CTECTBEHHO- Hay4HOro mnpodmuiien: yued. misg CTyA.  yUpexACHHH cpea. mpod.
obOpazoBanust / B.M. KoncrantuaoB. — 1l-e wu3n., crep. — M.: OOGpazoBareiabHO-
U3JIaTeNbCKUM LeHTp «Akanemus», 2023. — 336 c.

3. Haxaesa B.UM. buonorus: reneruxa. Ilpaktndeckuii kypc: ydeOHoe mocoOue Juist
cpenHero mpodeccuonansHoro odpaszosanus/ B.M. HaxaeBa.— 2-¢ m3xa., mepepab. u
non.— MockBa: MsparensctBo IOpaiir, 2025.— 216 c— (IIpodeccuonanbuoe
obpazoBanme).— ISBN  978-5-534 -20294-6. — Tekcr: ONCKTpPOHHBIA  //
Oo6pasoBatenpHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/557908 .

4. Tlapmytuna JI.A. Kommuiekt HarmsinHbix nocobuit «buonorusi»: (10 miakartoB). — M.:
O0pa3oBaTenbHO-U3AATENBCKUM HEHTpP «AKageMus», 2024.

5. Tumupszes K.A. Kusap pacrenus/ K. A.TumupszeB; mnon penakuueit JIL.M.
Beprmnckoit.— MockBa: WznmatensctBo HOpaiit, 2025. — 248 c. — (AnTonorus
meicin).— ISBN 978-5-534-08585-3. — Tekcr: amexktponHbI // OOpa3oBareinbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/563015.

HNuTepHer — pecypcesbl:

1. bubnmoreka BUAECOYpOKOB IO MIKOJbHOUN mporpamme WuTepHerYpok. Pexxum noctyma:
[www.interneturok.ru 01.05.2025].

2. Poccuiickast 37eKTpOHHAs MIKOJIA IO BCeM mpeameTaMm. Pexkum moctyma: [resh.edu.ru
01.05.2025].

3. Eawnoe okHO goctymna k oOpazoBarenbHBIM pecypcaM MHTepHeTa mo Ouosnoruu. Pexum
nocrymna: [www.window.edu.ru/window 01.06.2025]
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4. OOpa3oBaTelbHBIM CalT UIsI IKOJBHUKOB. Pexxum moctyma: [www.alhimikov.net
01.05.2025]

5. Dnektponnas Oubnmoreka bpl'Y. Pexum noctyma: [http://ecat.brstu.ru/catalog/
Yuebun1e%20u%20 yuedHo-MeToaudeckneo20mnocooms |

6. DnekTpoHHbIA Katanor Oubimoreku bpl'Y. Pexxum mocryma: [http:/ /irbis.brstu.ru/
CGl/irbis64r_15/cqgiirbis_64.exe?LNG=&7211D=&121DBN=BOOK& P21D BN.
01.05.2025]
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4. KOHTPOJIb M OILEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOW
JUCLMUIINHBI

Kontpons u omeHka pe3yJbTaTOB OCBOEHHUS 00IIe00pa30BaTeNbHON TUCIMILIMH
pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yJIbTaThl, HalpaBjieHHbIE Ha (OPMUPOBAHUE OOIIMX
U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3esiaM U TeMaM COJIepKaHus y4eOHOro MaTepHraia.

Oo6masi/npodeccuonann Pazngen/Tema Tun oueHoYHbIX
Hasi KOMIIETEHIIUsI MeponpusiTHii
Tema 2.1 Tema.2.2 Tema 2.3 | BeimoaHeHHEe TPaAKTUYECKUX
OK 01 Tema 3.1 Tema 3.2 Tema 3.3 | 3agaHui.

Tema 4.1 Tema 4.2 Tema 4.3 | YcTHBIH onpoc.
Tema 5.1 Tema 5.2 Tema 5.3 | TectupoBanue
Tema 5.4

Tema 6.1 Tema 6.2 Tema 6.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1 Tewma 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2
TemalO0.3

Tema 11.1.3

Tema 1.1

OK 02 Tema 2.1 Tema.2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1 Tema 6.2 Tema 6.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1 Tewma 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2
Temal0.3

Tema 11.1.3

Tema 2.1 Tema.2.2 Tema 2.3
OK 04 Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1 Tema 6.2 Tema 6.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1 Tema 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2
Temal0.3

Tema 11.1.3

OK 07 Tema 8.1 Tewma 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5
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Tema 10.1 Tema 10.2
Temal0.3
Tema 11.1.3

K 11.2 TIK 11.3

Tema 9.4 Tema 9.5
Tema 10.3
Tema 11.1.3

OK 01 OK 02 OK 04
OK 07
K 11.2 TIK 11.3

JuddepernmpoBaHHbBIN
3a4€T
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