OEMNAPTAMEHT OBEPA30OBAHUA N HAYKU TFOMEHCKOW OBJIACTU
roCYgAPCTBEHHOE ABTOHOMHOE MNPO®ECCUNOHAJIbHOE OBPA3OBATEJIbBHOE
YYPEXOEHME TKOMEHCKOW OBNACTW
«TKOMEHCKNW TEXHWUKYM MHAOYCTPUN MUTAHUA, KOMMEPLIMA 11 CEPBU1CA»
MEXPEMIOHAINbHBIV LLEEHTP KOMMETEHLM/ B OBJTIACTU UCKYCCTBA,
OVN3ANHA N COEPLI YCNYT

Mpunoxexue 15

k OlN CIMO no cneunansHOCTH
29.02.10 KoHcTpyupoBaHue,
MOZEeNVpOBaHMe N TEXHOMOrs
MU3roTOBJIEHUS N3AENNIA NETKON
NPOMBbILLIIEHHOCTX (MO BUAAM)

PABOYAA NPOrPAMMA
YYEBHOWU OAUCLUUNNUHDI

bA.11 BUONOIrns

no crneuunansHoctn 29.02.10 KoHCcTpymnpoBaHue, MoaennposaHue u
TEXHOJSIOrMS U3roTOBIIEHNSA U3eSTUA NErkom NPOMbILLNEHHOCTH
(no Bugam)

TromeHb 2026



Paboyas  nporpamma y4ebHOM AucuMnauHbl paspaboTtaHa B COOTBETCTBUMM C
denepanbHbIM  rOCyQapCTBEHHbIM  ObpasoBaTernibHbIM  CTaHA4apToOMa  CpeaHero
npocdeccuoHansHoro obpasoBaHua no cneumansHoctn 29.02.10 KoHcTpympoBaHue,
MOAENMPOBaAHMNE N TEXHOSOIMMS N3rOTOBNEHUS U3AENUIA NIErKOM NPOMBbILLUNIEHHOCTN (MO
BMAaAM), YTBEPXOEHHOro npukasom MuHucTepcTBa npocBelleHnss Poccuickon
depnepaumm ot 14 mwoHa 2022 roga Ne 443 u PekomeHgauusiMM no opraHu3aumm
nony4eHusi cpegHero obuiero obpasoBaHusa B npegenax ocBoeHus obpasoBaTenbHbIX
nporpaMmm cpegHero npodgeccuoHanbHoro obpasoBaHus Ha Ga3e OCHOBHOrO obuiero
obpasoBaHng C  yyeTom TpeboBaHun deeparbHbIX rocygapCTBEHHbIX
obpasoBaTenbHbIX CTaHOApPTOB WM MNofyvYaemMon npodeccun wnm cneunanbHOCTU
cpenHero npodeccmoHanbHoro obpasosanus ot 01 mapta 2023 r. N 05-592

Paspabotuuk: lnnuubiHa H.L., npenogasaTtens

PaccmoTpeHo n ogobpeHo
Ha 3aceparuu MUK OrC3 n EH aucumnnuH

Mpotokon N2 10 ot 28 mas 2026 r.
MNpepncenatens MUK

%] _~E.A. ®nops

(r#b'ﬁ’n'wct:]



COOEPXAHUE

1. OBLUAA XAPAKTEPUCTUKA PABOYEN NPOrPAMMBI YYEBHOW
ANCUMMIINHDBI

2. CTPYKTYPA N COOEPXAHWE YYEBHOW ONCLUMNINHDI
3. YCNOBUSA PEANU3ALIN PABOYEN MPOrPAMMbI YYEBHOW ANCLUNNHDI

4, KOHTPONlb W  OLEHKA  PE3YJIbTATOB  OCBOEHMA  YYEBHOW
ancumniHbl
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1. OBLASA XAPAKTEPUCTUKA PABOYEW NPOrPAMMbI YYEEHOW AUCLIUMIIUHbI

1.1. MecTo gucuMNNINHbI B CTPYKTYpe OCHOBHOM npocdeccuoHanbHOn obpasoBaTenbHOMN
nporpamMmmbi

ObweobpasoBaTenbHaa aucuunnuHa «buonorna» saBnsetTca 00s3aTenbHON 4acTbio
00ueobpasoBaTenbLHOrO Lka obpasoBaTernbHON nporpaMmmbl B cootBeTcTBuMM ¢ PIrOC CI1O no
npodeccun 29.02.10 KoHCTpyupoBaHue, MogenupoBaHne U TEXHONOMNS U3roTOBNEHUS U3Aenni
Nerkow NpoMbILLIEHHOCTHM (MO BMUAAM).

1.2. LUenu v nnaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUMNIIUHBI.
1.2.1. Uenwu v 3agaun gucunnnuHbl.

CopepxaHne nporpammbl  obuwieobpasoBatenbHon aucumnnudbl  BA.11  Buonorus
HanpaBfieHO Ha OOCTUXEHNE pe3ynbTaToB ee U3ydeHnss B COOTBETCTBUM C TpebosaHuamm OroC
COO c y4yeTom npodbeccroHanbHom HanpaeneHHocTn PrOC Crl10.

Lenb wu3yyeHns aucumnnuHel «buonormsi» Ha ©a30BOM YypoBHE — OBMafjeHue
0o6yyaloLWMMNCA 3HAHUAMWN O CTPYKTYPHO-DYHKLMOHANBbHOW OpraHn3aumm XnBbIX CUCTEM PasHOro
paHra n npuobpeTeHne yMeHWA WUCNoNb3oBaTb 3TU 3HAHUA LNS PAMOTHbIX OENCTBUA B
OTHOLUEHUN OOBEKTOB XXMBOW NPUPOAbLI U PELLEHUS PA3NUYHBIX XKNM3HEHHBLIX NPOGneM.

[ocTxeHne uenu nayyeHmsa gucuunmmHel «buonorms» Ha 6a3oBoM ypoBHE
obecneymBaeTcs peLleHneM crieayroLmx 3agad:

1) ocBoeHne oBy4alLMMUCA CUCTEMbI 3HAHUN O BGMONOMMYECKUX TEOPUSX, YYEHUSAX, 3aKOHaXx,
3aKOHOMEPHOCTAX,  rMnoTe3ax, npaBwunax, Cnyxawux OCHoBoW Ans  copMmpoBaHus
NpeacTaBneHMn O €eCTEeCTBEHHO-HAy4YHOW KapTUHe Mupa, O MeTOAax HayyHOro no3HaHus,
CTPOEHUN, MHOroobpasmm u OCOBEHHOCTAX >KMBbIX CUCTEM PAa3HOrO YPOBHS OpraHv3auumu,
BblOalOLLNXCS OTKPbITUSIX U COBPEMEHHbIX UCCIeA0BaHMAX B buonoruu;

2) dopmMmmpoBaHMe Yy o0Oy4YaloLWMXCa MNO3HABATENbHbIX, WHTENMEKTYyanbHbIX W TBOPYECKUX
CnocobBHOCTEN B MPOLIECCE aHanu3a faHHbIX O NyTAX pasBuTMS B OMONOrMm HayuvHbIX B3rnsigos,
naemn n Noaxo4oB K N3YHEHMIO XKMBLIX CUCTEM Pa3HOrO YPOBHSI OpraHn3auuu;

3) ctaHoBneHve y oby4varowmxcs obuien KynbTypbl, PYHKUMOHANbHOW rPamMOTHOCTU, pasBUTUE
YMEHUA OOBACHATbL U OLEHMBATL SABIIEHUS OKPYXKalOLLEro Mupa >XMBOW NpUpoAdbl HA OCHOBaHUU
3HaHW 1 ONblTa, NOMYYEHHbIX NPU N3y4eHnn Gruonoruu;

4) doopmupoBaHue y obyvaoLmMXca YMEHUI UNNIOCTPUPOBATb 3HAYEHNE BUONOrMYECKUX 3HaHUN B
NPaKTUYECKON OEeATEeNbHOCTU YernoBeka, pasBUTMM COBPEMEHHBLIX MEAULMHCKUX TEXHOSOrMn wn
arpobnoTEXHOMNOMMIA;

5) BocnuTaHue YOeXOAEHHOCTM B BO3MOXHOCTW MO3HaHUA YeroBEeKOM >KMBOW MNpupoabl,
HeobXo0ANMOCTN BEepPEXHOro OTHOLUEHUS K HEW, COBMIOOEHUS 3TUYECKMX HOPM MPU NPOBEAEHUN
O1onorn4yeckmx nccnegoBaHum;

6) OCO3HaHMEe UEHHOCTM OMONMOrMYEeCcKUX 3HaHWA ANS MNOBbILEHUS YPOBHS 3KONOMMYECKON
KynbTypbl, 4n8 (hoOpMMpOBaHMS HAy4YHOrO MUPOBO33PEHUS;

7) NpUOBPETEHHDBIX 3HAHUA U YMEHUI B NOBCELHEBHOW XWU3HW ONS OLEHKM NOCNeaCcTBUN CBOEWN
OeATeNbHOCTU MO OTHOLUEHUIO K OKpYXatoLlen cpeae, cobCTBEHHOMY 300pPOBb, 060CHOBaHME U
cobnogeHne Mmep npodunakTukmn sabonesaHui.



1.2.2. MNMnaHnpyemble pe3ynbTaTbl OCBOEHUA Y4eOHOM AUCUUNIIUHBLI B COOTBETCTBUMU C
®IroC CNO u Ha ocHoBe ®I'OC COO

O6wume komneteHumn (ganee — OK) n npodeccnoHanbHble komneTeHummn (ganee — MNK) droc
ClNO B COOTHECEHWM C FWUYHOCTHBIMW, MeTanpegMeTHbIMU W MpegMEeTHbIMU pes3ynbTaTamm

o6yyeHuns 6asoBoro ypoBHs (ganee — NP6) ®roC COO npepcrasneHbl B Tabnuue:

Ko n HaumeHoBaHue

HanmeHoBaHMe NUYHOCTHbIX U

HanmeHoBaHue npeamMmeTHbIX

OK, NK MeTanpenMeTHbIX pe3ynbtaTtoB (PFOC COO)
(drocC Cnoy) pesynbtaTos (LIO, MP)
(®roc coo)
OK 01. B yactu TpygoBoro YmeTb
BbiGupatb cnocobbl | BocnuTaHUA: MP6 1. CchopMMpoBaHHOCTb 3HaHWKA O
pelleHuns 3aha4 | . [70BHOCTB K Tpyay, | MecTe v ponu 6v.|onormm B cucteme
npodeccroHarnbHom 0CO3HaHME LeHHocTy | HAYYHOTO  3HaHMs; bYHKLMOHANbHOM
[esaTenbHoCTH MacTepcTBa, TpyaonoGHe; rPamMoOTHOCTU 4YenoBeka ANs pelleHus
NPUMEHUTENBHO K . | XW3HEHHbIX NpoGnem.
pasnnyHbIM rOTOBHOCTB K aKTMBHO'f NP6 2. CdopMUPOBaAHHOCTbL YMEHUS
KOHTEKCTaM. ACATENIBHOCTN - TEXHONOTUHECKOW | hacyphiBaTh cogepxaHue
U coumanbHOW HamnpaBnNEeHHOCTW, | gchopononaratoLwmx BUONOrnYecKmx
CNocobHOCTL VHWLMWPOBATD, | tepMUMHOB M MOHSATUN: XM3Hb, KreTka,
NNaHMpoBaTb N CaMOCTOSTENbHO | tkgup, opraH, opraHuam, BUA,
BbINOJHATE TAKYIO AGATENbHOCTL; | monynaums, aKocuctemMa, OMOLEHO3,
- - MHTEpeC K PasnuHbIM ouocdepa; MeTabonmam (obmeH
cdepam npodeccoHanbHoV BeLiecTs
N npeBpalleHne 3JHepruu), romeocTas
[eAaTenbHOCTN.
(camoperynsauus), 6uocuHTes bHerka,
MeTanpeameTHble pe3ynbTaThbl
CTPYKTYpHas opraHuM3aums  XMBbIX

OOMKHbI OTpaXaThb:
OBnageHue yHuBepcanbHbIMU
y4yeOHbIMU NO3HaBaTeNbHbIMU
AeNCcTBUAMMU:

CUCTEM, ANCKPETHOCTb, CaMOpEerynauus,
camoBocCrpoussegeHve (penpoaykums),
HacneacTBEHHOCTb, N3MEHYNBOCTb,
3HEepro3aBnCMMOCTb, POCT U pasBuTMe,

a) 6a3sosble J/102U4ECKUE | ypoBHEBAst OPraHN3aLms.

Oeticmeusi: MP6 3. CdopMUPOBAHHOCTb YMEHWS
- CaMOCTOATENbHO | pacKpblBaTb cogepxaHve
dhopmynmpoBaTb M | ocHoBOMOMarawLwmx BGuonornyeckmnx
aKkTyanuMaupoBaTtb npobnemy, | Teopwi " rmnoTes: KNeToYHOW,
paccmaTpuBaTh ee BCECTOPOHHE, | XPOMOCOMHOWM, MYTaLVOHHOWN,

- YCTaHaBNUBaTb CYLUECTBEHHbII

3BOJMIOLMOHHONM, MPOUCXOXAEHUS XU3HU
1 Yyernoseka.

NpuU3HaK WM OCHOBaHWUS  AOnis ap

CpaBHeHMs, KnaccuduKaLmmM U 6 4. ChopMUPOBaAHHOCTL YMEHUS

0BOBILEHUS: packpbiBaTb OCHOBoOMoNaratoLwme
P —— enm Ounonornyeckme 3aKOHbI "

eaTe og A 13 aua 3akoHomepHoctn (. MeHpens, T.

ACHATENBHOCTY, AaBarb Moprana, H.W/. BaBunoea, 3. Nekkens,

napameTpbl

N KPUTEPUN UX JOCTWKEHUS;

- BbISIBNATb 3aKOHOMEPHOCTW W
npoTUBOpEYUs B
paccMaTpyBaeMbIX SIBIIEHUSX;

®. Mionnepa, K. Bapa), rpaHuubl mnx
NPVMEHUMOCTH K XXMBbIM CUCTEMAM.
NP6 5. MpnobpeTeHune onbITa
NPYMEHEeHNs OCHOBHBbIX MEeTO0B
Hay4yHOro MO3HaHUS, WCMNONb3yeMbiX B
buonoruu: HabnoaeHus

- - BHOCWTb KOPPEKTMBbI B

[EATenbHOCTb, oLeHMBaTL | VI OMUCaHNS KUBbIX CUCTEM, NPOLECCOB

CooTBEeTCTBME peaynbTaTos | Y SIBNEHWIA; OpraHM3aumm 1 NpoBeseHus

Lensm, OLIEHNBATb pucku | Gvonoriseckoro 9KCMEepUMEHTa,

NOCNEeACTENI AeSTENbHOCTH: BbIABVKEHUA  TUNOTE3,  BbISBNEHNS
3aBMCMMOCTV  MeXay uccnesyembimMu

6) 6asossie uccredogsamernbcKue
delicmeus:

BESIMYMHaMU, OOBbACHEHUS MONyYeHHbIX
pe3ynbTaToB




- BrageTb HaBblkamMu y4yebHo-
nccneaoBaTenbCKon U NPOEKTHOM

OesATensbHOCTH, HaBblkaMm
paspeLuenns npobnem;

- BbISIBMSATb MPUYNHHO-
cneacTBeHHble CBA3N "
aKTyanuampoBaTb 3agauy,
BblABUraTb rMNOTE3Y €€ peLleHuns,
HaxoauTb aprymeHThbl ans
JoKasaTenbcTBa CBOWX
YTBEPXOEHWUN, 3a4aBatb

napameTpbl U KPUTEPUN PELLEHNS;
- aHanusnpoBaTb MOJTyYeHHblEe B
xone peLleHns 3agaun
pes3ynbTarhbl, KpUTUYECKN
OLEeHuBaTb WX [LOCTOBEPHOCTb,
NpPoOrHo3npoBaTb M3MEHEHWEe B
HOBbIX YCNOBUSIX;

- paspabartbiBaTb NiaH peLueHus
npobnembl C y4yeToM aHanusa
MMEIOLNXCA MaTepuanbHbIX W
HemaTepuarbHbIX PECYPCOB;

-- YMeTb MepeHOCUTb 3HaHus B
no3HaBaTeNbHY U NPAKTUYECKYHO
obnacTu XnsHeOesaTenbHOCTH;

- YMETb UHTErpMpoBaTh 3HAHUS 13
pasHbIX NpeaMeTHbIX obnacTen;

- BblgBMraTb  HOBble  MAOEW,
npeanaraTb OopUrMHarbHble
noaxoAbl N peLleHust.

n  copmynmMpoBaHns  BbIBOZOB C
MCMNOfb30BaHNEM  Hay4HbIX  MOHATUMN,
TEOpPWIA N 3aKOHOB.

MP6 6. CdopMMPOBAHHOCTbL YMEHUS
BblOENATb  CYLECTBEHHbIE  MPU3HAKM
BMPYCOB, KIETOK NPOKapUOT U 3yKapuoT;
OOHOKIETOYHbIX U MHOFOKMETOYHbIX
OpraHuM3moB, BMOOB, GUOreoueHO30B W
aKocucteMm; OCODEHHOCTM MpOLLEeCcCoB
obmMeHa BellecTB W MpeBpalleHus
aHeprMm B knetke, poTocUHTE3A,
nnacTuyeckoro M SHEepPreTU4eckoro
obmeHa, XeMOCUHTe3a, MUTO3a, Melnosa,

ONII040TBOPEHMS, pas3BuUTUS "
pa3sMHOXeHWs, WHAMBMAYaNbHOro
pasBuUTUS  opraHmsama (OHTOreHesa),
0OopbObI 3a CYyLLECTBOBaHME,
€CTeCTBEeHHOro oTbopa,
BNO0006pasoBaHnsi, NPUCNOCOBNEHHOCTH
OpraHmsmMoB K cpege  obuTaHus,
BNUSIHUA  KOMMOHEHTOB  3KOCUCTEM,

aHTPOMOreHHbIX N3MEHEHWI

B 9KOCUCTEMAX CBOEN MECTHOCTH,
KpyroBopoTa BELLECTB W MpeBpalleHne
3Heprum B buocdepe.

MP6 7. CdopMUPOBaAHHOCTb YMEHUS
NMPUMEHSATb MOJSIyYEHHbIE 3HaHUsA AOnis
00BbACHEHNsT BUONOrMYecknx NpPoLEeccoB
W SBMNEHWI, AN NMPUHATUS MPaKTUYECKNX
peLleHnin B NOBCEAHEBHOM XXN3HN

C uenbto obecnevyeHuss Oe3onacHOCTU
CBOEro 3[10pOBbS " 3[10pOBbS
oKpyXawwmx  nogew,  cobnogeHus
3qopoBoro  obpasa  KU3HW,  HOPM
rPaMOTHOrO MOBEAEHMSI B OKpYXatoLLEN
NPUPoAHOI cpene; noHMMaHue
HeobX0aAMMOCTH MCMNorb30BaHUs
OOCTWXKEHUIN COBPEMEHHON Guonorun u
OvoTexHomorMm  ans  paumoHasnbHOro
NPUPOLOMNObL30BaHWS.

MP6 8. CdopMUPOBAHHOCTbL YMEHUS
pewartb Ounonornyeckme 3agaun,
COCTaBMsATb  FEHOTUMUYECKUE  CXEMbl
CKpeLLMBaHMs

Ons pasHblX TUMNOB  HacnegoBaHus
NpU3HaKoB Yy OPraHU3MoOB, COCTaBNATb
CXeMbl NepeHoca BELLECTB U 3Heprun B
aKkocuctemax (Lenu nuTaHus, NuLieBble
ceTn).

MP6 9. CdopMMPOBaAHHOCTb YMEHUI
KPUTMYECKN OLEHMBaTb MHGOPMaLMIO
Gunonormnyeckoro COoAepXXaHwus,
BKITIOYAIOLLYI0 MCEBAOHAYYHbIE 3HaHMWS
M3 pasfnnyHbIX WUCTOYHMKOB (CpeacTBa

MaccoBOW nHdopmaumu, Hay4Ho-
nonynsipHole martepuarnbl);
WHTEPNPEeTUpPOBaTb 3TUYECKME aCMEeKThbI
COBPEMEHHbIX nccrnegoBaHui B
fouonorun, mMeguunHe, GUOTEXHOMOMNW;
paccmaTtpuBaTb rnobasnbHble
aKonornyeckune npob6nembl




COBpPEeMEeHHOCTU,  hopMuUpoBaTb MO
OTHOLIEHWIO K HUM  COBCTBEHHYIO
No3nLMI0.

MP6 10. CdopMMpOBaAHHOCTL YMEHUIA
co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHbIE cooOLLeHns Ha ocHoBe
Owvonormuyeckomn UHdopMaLnm n3
HECKOJTbKMX ~ UCTOYHWKOB,  FPamMoOTHO
ucnonb3oBaTb MOHATUMWHBLIA  annapar
Buonorun.

OK 02. JNInyHocTHBbIE pesynbTatbl| [1P6 1. CdhopmMMpoBaHHOCTbL 3HaHUN O
WNcnonb3oBatb AOIMKHbI OTpaxaTb B 4acTu: mMecte W ponu Ouonormm B cucteme
COBpEMEHHbIE CPeCTBa | LLEeHHOCTU Hay4YHOr O NO3HAHUSA: Hay4yHOro  3HaHus;  OYHKLMOHANbLHON
noucka, aHanmsa -chOpPMMPOBAHHOCTb rPaMOTHOCTM 4YerioBeKa [Afis peLleHns
W HTepnpeTauun MUPOBO33pEeHNs, XXM3HEHHbIX Npobnem.
MHopmauun cooTBeTCTBYtOLLEro coBpeMeHHoMy| NP6 7. CopMMPOBaAHHOCTb YMEHMS
1 MHpOpMaLIMOHHbIE YPOBHIO  pasBUTMS  HaykM W NPUMEHATb MOSflyYeHHble 3HaHuA Ons
TexHonornn ans obLLecTBeHHON NPaKkTUKn,| 06BACHEHNST BUONOrMYECKMX NPOLIECCOB
BbINONHEHWNs 3a4au OCHOBAHHOIO Ha Auarnore KynbTyp,| W ABNEHWR, Anst NPUHATUS NPaKTUYECKUX
npoceccruoHansHom CrnocobCTBYOLLETO OCO3HaHWIO| pelleHnin B MNOBCEOHEBHOM XWU3HWU C
OeATenbHOCTH CBOEro MecTa B MOSNUKYNbTYpHOM| Lenblo  obecneveHnss  6esonacHoOCTM
Mupe. CBOEro 300pOBbsi n 300pOBbsi
MeTanpeamMeTHble  pe3ynbTaTthl OKpyXawwux  nwogen,  cobnogeHus
AOJIKHbI OTpaXarb: 300pOBOrO  obpasa  XKM3HW,  HOPM
OBnapgeHve YHMBEpPCanbHbIMW| PaMOTHOMO MOBEAEHMUS B OKpY>KatoLLen
y4ebHbIMK no3HaBaTernbHbIMU| MPUPOLHON cpege; NOHUMaHue
OEeNCTBUAMK: HeobxoanMocTH NCMOSb30BaHNSA
B) paboTta ¢ nHpopmaumen: OOCTWXKEHUIN COBpeMEHHON Guonornm u
- BNageTb HaBblkaMy MOMyYEHUs| OBMOTEXHONMOIMN AN paumoHarnbHOro
nHdopMauum NPMPOLOMNONb30BaHNS.
M3 WCTOYHMKOB pasHbix Tunos, NP6 10. CdhopmMUpOBaHHOCTbL YMEHWIA
CaMOCTOATENBHO  OCYLLECTBNSATH| cO34aBaTb COOCTBEHHbIE MUCbMEHHbIE U
NOWCK, aHanu3, CucTeMaTusaumio | yCTHble  coobLueHust Ha  OCcHoBe
W VHTepnpeTaumio  uHdopmMauun Gronornyeckomn WHopmaLmm u3
pasnuyHbiX  BUMAOB M (pOPM| HECKONMbKUX  UCTOYHUKOB,  FPaMOTHO
npencTaBneHuns; MCMONb30BaTh MOHATMWHBLIN  annapart
- oueHuMBaTb  [OOCTOBEPHOCTb,| Guomnorum
NEerMTUMHOCTb MHGOPMaLUK,
€e COOTBEeTCTBME MpaBOBbIM WU
MOparbHO-3TUYECKMM HOpMaMm
OK 04. JInyHocTHbIE pesynbTatbl | [1P6 5. MpunobpeTteHne onbliTa
GQDQDGKTVIBHO AOIMKHbI OTpaXaTb B 4YacTu: NpUMEeHeHnaA OCHOBHbIX MeTogoB
B3aMMOOENCTBOBATb U1 LEHHOCTU HAy4HOro Mo3HaHusi: | HAYYHOTO MO3HaHWs, WCMOMb3yeMblX B
paboTtaTb 0CO3HaHME LEHHOCTM  HayuHOl Ouonorun: HabnNOAEHUs U onucaHus
B KOJNIEKTUBE [ESITENbHOCTY, FOTOBHOGTL | KVBBIX CUCTEM, MPOLECCOB U SBMEHNN;
1 KOMaHgZe. OCYIIECTBNATL  MPOSKTHYIO 1 opraHusaumm " npoBeaeHus
Buonornyeckoro 3KCNepuMeHTa,
VCCrEA0BATENBCKYO BbIOBWXEHUST  TMNOTE3,  BbISIBIIEHUS
AGATENbHOCTL MHANBWAYATIBHO U | sappcumocTt Mexay — uccrneayeMbiMu
B rpynne. BENUUNHAMK, OBBACHEHUA MOMYHYEHHbIX

MeTanpegmeTHble pe3ynbTaTthbl
OOJMKHbI OTPaXaThb:

OBnageHve yHUBEpCarnbHbIMU
KOMMYHUKATUBHBIMWN LENCTBUSMMU:
©0) coBMecCTHasi eATENbHOCTb:

- noHMMaTb W  UCMNONb3oBaTb
npeMMmyLlecTBa KOMaHOHOW W
UHAuBMAYansHoOu paboThbl;

- NMPUHMMaTb LENN COBMECTHOM

AeATeNnnbHOCTN, OpraHM30BbIBaTb

pesynbLTaToB 7] ¢dopMynupoBaHus
BbIBOOOB C WCMONb30BAHNEM Hay4HbIX
NOHATUIN, TEOPUIN U 3aKOHOB
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N KOOPAWHMPOBaTb AEWCTBUS MO
ee  [OOCTWXEHWUI:  COCTaBnsATb
nnaH Aencteun, pacnpegensaTb
ponu c y4yeTom MHEHWI
y4aCTHWUKOB obcyxaaTtb
pe3ynbTaTbl COBMECTHON paboThl

OK 07. JInYHOCTHLIE pesynbTathl | [1P6 5. MpuobpeTeHue onbiTa
CO,CleVICTBOBaTb AOOIMKHbI OTpaxaTb B 4YacTu: NPpUMEeHeHnsA OCHOBHbIX MeTogoB
coxpaHeHmio- 3KONTOrMYECKOro BOCHAUTAHNS: Hay4YHOro MO3HaHMUS, WCMONb3YEMbIX B
OoKpy>xatoLen cpeabl, i} ChOPMUPOBAHHOCTb ovonoruun: HabniogeHusa u onncaxms
pecypcochepexeHuto, SKOMOMMYECKON KyNbTYPbl, XXMBbIX CUCTEM, MPOLECCOB U ABMEHUHN;
NPUMEHSTb 3HaHNs 06 NOHUMAHVe BAVSHUS CoLManbHO- opraHu3aumm " npoBegeHus
N3MEHEeHUN Knumara, Buonornyeckoro 3KCMEPUMEHTA,
NPUHLMNbI Gepesxnuporo | SKOHOMUYECKMX — TIPOLUECCOB  HA | gy npypkernsi  runotes,  BblsiBEHUs
Npou3BOACTBA, cocTosiHne  NpvpoaHown W1 zaBucumocTn Mexay uccregyeMbiMu
3 PEKTUBHO counanbHon  cpenbl, OCO3HaHWE | penMyMHaMK, OOBSICHEHWUS MOMYyYeHHbIX
,D.eVICTBOBaTb B rnobanbHOro Xapaktepa pesynbTaTtoB n q)opmynmpoBaHmﬂ
ype3sBblYaliHbIX 3KOJOTMYECKMX NPOBeMm; BbIBOLOB C MCMOSIb30BAaHWEM HayYHbIX
cuUTyaumsx - nnaHupoBaHune N | MOHATWIA, TEOPUI N 3aKOHOB.
ocyuwiecternenne  gencteun B | MP6 6. CdopmmpoBaHHOCTL  yMeHUs
Opr)KaIOLI.I,eﬁ cpege Ha OCHoBe BblAeNATb CyWleCTBEHHble TPU3HaKu
3HAHVS Leneit ycToluMBOro | BUPYCOB, KNETOK MPpOKapuoT 1 dykapuor;
Da3BUTS YeroBEYeCTBa; OOHOKMETOYHBIX M MHOTOKMETOYHbIX
- GKTUBHOE HEnpUsITUE NEICTBU, opraHmsmo.B, BMOOB, OGMOreoLEeHO30B U
NPUHOCALLVX BPef OKpyKaloLLEi 9KOCUCTEM; OCODOEHHOCTM MpoLEeccoB
_ obmMeHa BellecTB W MpeBpaLleHus
cpehe; SHeprMM B KneTke, DOTOCUHTE3a,
- ymenne MPOTHO3MPOBATE | nAgcTUYECKOrO M 3HEePreTMHEcKoro
HebnaronpusiTHbIe AKONOrN4ECKNe | oGMeHa, XeMOCHHTE3a, MUTO3a, Meiio3a,
nocneacTsns NPeanpuHUMaemMbIX | onnoaoTBOpeHWUs, pasBuTUA n
OeVcTBUA, NpegoTBpaLLaTh UX; pasMHOXEHWs, NHOMBUAYANBHOTO
- pacLumpeHue onblTa | pasButMa  opraHmama  (OHTOreHesa),
[eATensLHOCTM aKkonornyeckoit | 60pbObI 3a CyliecTBoBaHue,
HanpaBneHHOCTH. €CTeCTBEHHOro otbopa,
MeTanpeameTHble peaynbTaTbl B1O0006pasoBaHusi, NPUCNOCOBNEHHOCTH
[IOMKHbI OTPAXATb: OpraHM3mMoB K cpede  obutaHus,
BMUAHUSE  KOMMOHEHTOB  3KOCUCTEM,
OBnageHue YyHUBepcanbHbIMU .
AHTPOMOTreHHbIX N3MEHEHUN B
KOMMYHUKAaTUBHLIMU 9KOCUCTEMax  CBOEi  MECTHOCTH,
AenCTBUAMK: KPYroBOpOTa BELLECTB M NpespaLleHne
©) coBMecTHast 4eATENbHOCTb: aHepruv B Gurocdepe.
- noHMMatb W ucnonb3osatb | [IP6 7. CopMMPOBAHHOCTL YMEHUS
npevmylLiecTsa  KOMaHOHOW U | NPUMEHSITb MONyYeHHble 3HaHuA And
MHOUBMAYanbHOM paboThbl; 006bsACHEHNsT BUONOrMYeckmx NpPoLLeccoB
- NPVHMMATb LENnU COBMECTHON | U ABMEHUN, ANA NPUHATUSA NPaKTUHECKUX
[EATENLHOCTY,  OpraHM3oBbIBaTh | PELIEHNA B MOBCEAHEBHOW XW3HM C
N KOOPAMHMPOBATb AeiicTBusA mo | UeMblo obecnevyeHuss HesonacHoCTH
ee  [OCTWKeHWO: cocTaensTh | CBOSrO  340poBbs M- 300POBbA
nnaH AencTsuKn, pacnpenensaTb OKpYXalOWX  niofielt,  cobmnioieHms
_ | 3gopoBoro  obpasa  KU3HW, HOPM
ponn c yqeTom MHEH rPaMOTHOrO MOBEAEHMSI B OKPYXatoLLEN
y4acTHUKOB obeyxaate | nhynoaHol cpege; NOHUMaHue
pe3ynbTaTbl COBMECTHOW paboThbl | weo6xoauMocTu MCMob30BaHus
OOCTWXKEHUIN COBPEMEHHON Guonorun u
OuoTexHonornin  Anst  paumMoHanbHOro
NpUPoLoNonb30BaHNs
BA. 01 3HaTtb
XynoxecTBeHHOe - 3-3 OCHOBHbIe HanpaBfeHUs COBpeMeHHon 6uoTexHonorun. Metoabl
NpoeKTUpoBaHMe BuoTexHomnormu.

n3genum n3 Koxu (no

- 3-4 Pa3BuTune NpombILLINIEHHON OMOTEXHONOrnm n ee NpUMeHeHne B




BbIGOPY) XKWU3HM YernoBeka,

MNnK1.1. YmeTb
CospaBatb - ¥-10 aHanu3npoBaTb MHOpMaL MO O Pa3BUTUMN MPOMbILLIIEHHOMN
TEXHUYECKNE PUCYHKM OunoTexHonormm

1 3CKN3bl U30ennn,
MOZENbHbIX PSIAOB,
KONnekuun, ¢
NPUMEHEHNEM
pasnnYHbIX
WUCTOYHUKOB C Y4ETOM
CBOWCTB MaTepuanos
1 ocobeHHoCTEN
LLerIeBOro pbiHKa

B.06
XynoxecTBeHHoe
NPOEKTMPOBaHME
LUBEWHbIX U3aenun
(no BbIBOPY)

MK 1.1. Co3paBatb
TEXHUYECKNE PUCYHKN
M 3CKU3bl N30enmn,
MOZENbHbIX PSIAOB,
KONnekuun, ¢
NPUMEHEHNEM
pasnnyHbIX
WUCTOYHUKOB C Y4ETOM
CBOWCTB MaTepuanos
n ocobeHHOCTEN
LLeneBOoro pblHKa.

1.3 LUeneBble opueHTUpLI, opmMupyemMblie B TMpoLecce OCBOEHUA Yy4yeOGHoM
OUCUMNINUHbI, B COOTBETCTBMM C MporpaMmMon BocnuTaHua no npodeccun 29.02.10
KoHCcTpynpoBaHue, MogenupoBaHMe W  TEeXHONOrms  U3roTOoBMAEeHUs  U34enui  ferkowm
NPOMBbILLIIEHHOCTU (N0 BUAAM).

O6o03Ha4yeHue LieneBble opueHTUPbI

LlO 32 [emMoHcTpupyowmin B noBeaeHnn coopMmMpOBaHHOCTb SKOMOMMYECKOM KyrnbTypbl Ha
OCHOBE MOHMMAaHWS BINSIHUSA COLIMANTbHO-3KOHOMUYECKNX MPOLLECCOB Ha NpMpoay, B TOM
yucrne Ha rnobanbHOM ypoBHE, OTBETCTBEHHOCTb 3a AENCTBMS B NPUPOLHON cpefe.

LIO 36 [eatenbHo BbipaxatoLLnii No3HaBaTeNbHbIE MHTEPECHI B pa3HbIX NpeaAMeTHbIX 0bnacTax
C Y4ETOM CBOUX UHTEPECOB, CMOCOOHOCTEN, AOCTUXEHUN, BbIBPAHHOrO HanpaBneHus
npodeccuoHanbLHOro 06pa3oBaH1s U NOArOTOBKW.

nagarvwmn npeacraBleHnemM BPEMEHHOW HAY4YHOW KapTUHE MUpa, OOCTUXKEHUAX
O 37 O6napato eCTaBNeHNEM O COBPEMEHHON Hay4yHOW Ka e a, OOCTMXE
HaykKn MU TEXHWKW, apryMEHTMPOBAHHO BblpaXKalolWMA MOHUMAHWE 3HAYEHUSI HayKu WU
TEXHOMNOIMI 118 PasBUTUSA POCCUINCKOro obLecTBa n obecnevyeHns ero 6€30nacHOCTU.

LO 40 Mcnonb3ylowmin  COBpeMEHHbIE CpeAcTBa Moucka, aHanmMsa W uHTeprnpeTtaumm
NHcpopmaumn, WHOPMaLNOHHBbIE TexHomnornm ans BbIMNONTHEHUS 3agay
npogeccnoHanbHON JeATeNbHOCTU.

Lo 41 PassuBatownn n NnpuMEHsOLWMIA HaBbIKM HAONIOAEHNS, HAKONNEHNA N cucTemaTusaunm

(haKTOB, OCMbICNEHUS OMNblTa B €CTECTBEHHOHAy4YHOW W FymMaHUTapHOW o06nacTax
No3HaHUA, uccregoBaTtesibCKon U NPodecCUoHanbHOM 4eaTenbHOCTH




2. CTPYKTYPA U COOEPXXAHUE YYEBEHOW OUCLIMIMITNHDI

2.1. O6bem y4yebHOM AUCLUNNIUHBI U BUAbI y4eOHOM paboTbl

7 O6bLemB
Bua y4yebHoM paboThl
yacax
O61bem obpa3oBaTenbHOM NPOrpamMmMbl AUCLUMNIIUHbI 72
BT.u.
OcHoBHOE coaepXxaHue 72
BT. 4.
TeopeTnyeckoe obyveHune 48
NpakTU4ecKMe 3aHATUS 12
nabopaTtopHble 3aHATUS -
MpodeccnoHanbHO-OpMEeHTMPOBaHHOE coAepKaHue (coaepkaHue
NpuKNagHoro Mmoayns)
BT. Y.
TeopeTuyeckoe obydeHue 2
npakTU4eckme 3aHATUA 10

MpomexyTouHas aTrecTaums B Buae aucdepeHLMpOBaHHOIO 3a4yeTa
(1 cemecTp)
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2.2. TemaTnyeckui nnaH n cogepxaHune y4ebHon aucumnnmHbl «brnonorus»

Koabl koMneTeHUun,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHOBHoe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem chopmupoBaHuto
pa3genoB u Tem npakTuyYeckue 3aHATUA, NPUKNagHOW MoAyIb YacoB KOTOPbIX
cnocob6cTByeT
3MeMeHT NporpaMmmbl
1 2 3 4

Paspen 1. Buonorusa kak Hayka. )KuBble cuctemMbl U UX OpraHu3auus 2
Tema 1.1. CopepxaHue yye6HOro marepuana 2 OK 01,
Bvonorus B cucteme Buonorna — Hayka o xuBom npupoae. CBA3M GUONOrMM C OBLLECTBEHHBIMU, TEXHUYECKUMU W LO 36,37,40,41
Hayk. ObLias OPYrMMKU eCTecTBEHHbIMU Haykamu, domnocodmen, penurmen, aTMKon, 3CTETUKON 1M npasoM. Ponb
XapaKTepUCTUKa XU3HU BGuonorun B oopMmnpoBaHUN COBPEMEHHON HAay4YHOMN KapTUHbI Mupa. Cuctema GUonNornvyeckmx Hayk.

MeToabl MO3HaHWS XMBOW npupoAbl (HabnwogeHwe, 3KCNEPUMEHT, OnucaHue, Uu3MepeHue,

Knaccudukaumsi, MogennpoBaHue, ctatuctuieckas obpaboTka AaHHbIX).

KuBble cuctembl (Guocuctembl) Kak npeameT msydeHus Guonornn. OTNUYUME XMBLIX CUCTEM OT

HeopraHudeckon npupoabl. CBonctea 6uocnctem n nx pasHoobpasue.

YpoBHWN opraHu3auun 6GuocucteM: MONEKYNAPHO-TreHETUYECKUN, KNETOYHbIN, OpraHU3MeEHHbIN,

nonynsauMOHHO-BUAOBON, SKOCUCTEMHBIN (OMO - reoLeHOTUYECKUI), brocepHbIn
Paspgen 2. XMMn4eckni coctaB U CTPOEHUE KNeTKn 8
Tema 2.1. CopepxaHue yye6HOro marepuana 2 OK 01, OK 02, OK 04
CTpyKkTypHO- Lintonorns — Hayka o kneTke. KnetouHasa Teopus — npumep B3aMMOAEWCTBUSA naen u aktos B LO 36,37,40,41
yHKUMOHanNbHas Hay4YHOM No3HaHun. MeToabl U3y4eHUs KNeTKu.

opraHusauunsa KneTok

KneTka kak Li,ernocTHas xusas cuctema. Tunbl KNeToK: aykapuoTUieckas 1 npokapmoTuyeckas
OcoBeHHOCTN CTpOEHMsI MpokapuoTnyeckon knetkn. KnetouHas creHka Gaktepuin. CTpoeHue
aykapuoTmyeckonm KneTkn. OCHOBHble OTNMYUSA PaCTUTENbHOW, >XUBOTHOM W TPUOHOW KIETKW.
[MoBEpPXHOCTHbIE  CTPYKTYPbl KIIETOK — KIEeTOYHas CTeHKa, [MIMKOKAanuKC, Wux  YyHKUUN.
Mnasmatnyeckaa membpaHa, ee CBONCTBA U PyHKLINN.

Lintonnasma n ee opraHonabl. OgHoMembpaHHble opraHouabl knetku: AMC, annapaT [onboxwu,
nn3ocombl. [lonyaBTOHOMHbIE OpraHovabl KIeTKW: MUTOXOHApUW, nnactugbl. [lpovcxoxaeHue
MUTOXOHAPUA 1 nnactug. Buabl nnactmg. HemembpaHHble opraHougbl KNeTku: pubocombl,
KNETOYHbIV LEHTP, LEHTPUOIN, PECHUYKN, XTYTUKA. PYHKLMN OpraHoMaoB KNeTku. BrroveHus.

Anpo — perynatopHbln UeHTp kneTkn. CTpoeHue sapa: aaepHass obornouka, kapuonnasma,
XpOMaTWH, S94pbIIKO. XpOMOCOMbI. TpaHCNopT BellecTB B kneTke. HekneTouHble hopMbl XKUSHN —
BupYychl. VicTopusa oTkpbiTusa Bupycos (. U. MsaHoBckuit). OCOBEHHOCTU CTPOEHUS U XXUBHEHHOTO
uukna BupycoB. baktepuodharn. BonesHu pacTeHu, XMBOTHbLIX W 4YenoBeKa, Bbl3blBaeMble
Bupycamu. Bupyc nmmyHogeduumTta venoseka (BUY) — Bo3bygutens Clla. MNpodunakrmka
pacnpocTpaHeHus BUpYCHbIX 3aboneBaHui
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HanmeHoBaHune
pa3genoB U TeM

CopepxaHue y4yebHoro martepuarna (0CHOBHOe 1 NpodeCCUOHaNbHO-OPUEHTUPOBAHHOE),
npakTuyYeckue 3aHATUA, NPUKNaaHOW MoAyb

O6bLem
YacoB

Koabl komneTeHUUN,
¢opmMmupoBaHuio
KOTOPbIX
cnocob6cTByeT
3NeMeHT NporpamMmbI

1

2

w

4

Tema 2.2. Xumndeckuni
CcoCTaB KneTkn. Boga u
MUHeparsbHble BELecTBa

XUMMYECKMI COCTaB KMNETKN. XUMWUYECKNE IIIEMEHTbI: MaKpPO3NEMEHTbI, MUKPO3nemMeHTsl. Boga n
MUHepanbHble BellecTBa. PyHKUMM BOObl M MUHEpasbHbIX BelwlecTB B knetke. lNoppepxaHue
ocMoTuYyeckoro banaHca.

OK 01, OK 02, OK 04
LIO 36,37,40,41

TemaTuka NMPaKTU4YeCKnux 3aHATUN

Mpaktnuyeckoe 3aHaTMe Ne 1. Buonoruyeckas posfib MUHeparnbHbIX BELLECTB B obecneyeHumn
XN3HEOEesTEeNbHOCTN OPraHM3MoB, NPOsIBNEHUs gucbanaHca MUHeparnbHbIX 31EMEHTOB.

Tema 2.3.
Buonorunyeckn BaxkHble
XMMUYECKne coegmnHeHns

CopepxaHue yye6HOro marepuana

Bbenkn. CoctaB u cTpoeHue 6enkoB. AMMHOKUCIIOTbBI — MOHOMepbl 6enkoB. HesameHuMble U
3aMEHMMbIE aMUHOKMUCIOTbI. AMWHOKUCHOTHBIN COCTaB. YPOBHU CTPYKTYpbl OENKOBOW MOMEKynbl
(nepBuYyHas, BTOpMYHAas, TPeTUYHAs U YeTBepTMYHas CTpykTypa). Xumudeckue cBoncTBa Oenkos.
Buonornyeckne yHkumMm GenkoB. depmeHTbl — 6Guonornyeckne katanusatopbl. CTpoeHue
depMeHTa: aKkTUBHbIN LEHTp, cybcTpaTtHasa cneunmdudHocTb. KodepmeHTol. ButamuHbl. OTnuuns
¢dhepMeHTOB OT HEOPraHNYECKMX KaTann3aTtopos.

Yrnesoabl: MOHOCaxapuapl (rnoko3a, pnbosa n aesokcupnbosa), aucaxapuibl (Caxaposa, nakrosa)
1 nonucaxapuabl (Kpaxman, rnvkoreH, uennonosa). buonornyeckne dyHkummn yrnesonos. Jiunuasbl:
Tpurnuuepuabl, dochonunuapl, cTepoungpl. MpapodunnbHO-rnapodobHbIe CBOMCTBA.
Buonornyeckne dyHkumMm nunugos. CpaBHeHWe yrneBodoB, GENKOB M NMMMAOB KaK MCTOYHMKOB
3Heprun. HykneuHosble kucnotbl: JHK n PHK. Hykneotuabl — MOHOMEPLI HYKNEWHOBBLIX KUCHOT.
Ctpoenue n dpyHkumun OHK. CtpoeHune n pyHkummn PHK. AT®: ctpoeHne u pyHKLmMm

OK 01, OK 02, OK 04
LO 36,37,40,41

Paspen 3. )KusHeneATenbHOCTb KNeTKu

Tema 3.1.

OO6MeH BellecTB U
npeBpaLleHne SHeprum B
KrneTke

CopepxxaHue yuye6HOro matepmana

O6meH BelwlecTB, unu Metabonuam. Accmmnaumsa (nnactudeckunm obmeH) M AUCCUMUNSLUSA
(3HepreTuyeckni obmeH) — [Be CTOPOHbl eAMHOro npouecca Metabonuama. Ponb 3akoHOB
COXpaHeHus1 BellecTBa W 3HeprMm B MNOHUMMaHuM Metabonuama. Tunbl obmeHa BeLLecCTB:
aBTOTPOOHbLIN N reTepoTpodHbIN. Ponb dhepmeHTOB B 06MeHe BeLLeCTB 1 NpeBpaLleHnn 3Heprum B
knetke. ®dotocmHTe3. CBeToBas W TeMmHoBasi (a3bl poTocMHTEe3a. Peakumm oTocHHTES3a.
OddekTnBHOCTL hoTOCMHTE3a. 3HaYEeHNe (hOTOCMHTE3a AN XKMU3HU Ha 3emne. BnvsHue ycnosuin
cpedbl Ha (POTOCMHTE3 M CMOCOObI MOBBILWEHUS €ro MPOAYKTUBHOCTU Y KyNbTYPHbIX PacTEHUN.
XeMoCcuHTE3. XeMoCcUuHTesnpyLme baktepmumn. 3HadeHne XeMOCUHTE3a A1 XN3HK Ha 3emre.
OHepreTudeckni obmeH B kneTke. PacwienneHve BeLlecTB, BblAeNEeHWe U akKyMynupoBaHue
3HeprumM B KreTke. JTanbl 9HepreTnyeckoro obmeHa. [nukonus. bpoxeHue un ero BuAbl.
KucnopogHoe okucneHue, wnn knetovHoe pApixaHue. OkucnutenbHoe docdopunmpoBaHme.
OpheKTUBHOCTb 3HEPreTUYECKoro obmMeHa.

OK 01, OK 02, OK 04
LIO 36,37,40,41

Tema 3.2.

CopaepxaHue y4e6GHOro matepuana

OK 01, OK 02, OK 04
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HanmeHoBaHune
pa3genoB U TeM

CopepxaHue y4yebHoro martepuarna (0CHOBHOe 1 NpodeCCUOHaNbHO-OPUEHTUPOBAHHOE),
npakTuyYeckue 3aHATUA, NPUKNaaHOW MoAyb

O6bLem
YacoB

Koabl komneTeHUUN,
¢opmMmupoBaHuio
KOTOPbIX
cnocob6cTByeT
3NeMeHT NporpamMmbI

1

2

4

BuocuHTes 6enka.

Peakumn matpuyHoro cuHtesa. ['eHeTudeckas uHdopmauma n OHK. Peanusaums reHeTuyeckon
MHopMaumn B KneTke. eHeTUYEeCKUn Kog 1 ero CBOMCTBA. TpPaHCKpUNUUs — MaTPUYHbBIA CUHTE3
PHK. TpaHcnsums — 6uocuHTes 6enka. OTanbl TpaHcnauun. KogupoBaHve amuHokucnoT. Porb
pubocom B BrocrHTe3se Genka

TemaTuka npakTU4YEeCKUX 3aHATUN

MpakTnyeckoe 3aHATME Ne2. «PelwweHne

HyKneoTngos»

3aJa4  Ha onpeferneHve  MocrneaoBaTerlbHOCTM

LO 36,37,40,41

Paspen 4. PaamHOXeHune

n nHogunBuagyanbHoOe pa3BuTne opraHM3moB

Tema 4.1.
YKM3HEHHbIN UMK KNEeTKN

CopepxaHue yye6HOro marepuana

KneTouHbIN LIKKM, NN XU3HEHHBbIN LMK KNeTkn. NHTepdasa n mutos. lNpouecckl, npoTekawLine B
uHTepgase. Pennukauua — peakuns wmaTpuyHoro cuHTe3a [OHK. CtpoeHne xpomocom.
XpOMOCOMHbIN  Habop — kapuoTun. [OunnougHblni W rannougHbli  XPOMOCOMHbIE HabOopBbI.
Xpomatugbl. LiuTonormyeckme OCHOBbI Pa3MHOXEHUS U MHOMBUAYANbHOrO pasBUTUA OPraHU3MOB.
Henenue knetkn — mmto3. CTtagmnm muTosa. lNpouecckl, NpoMcxoasiine Ha pas3HbiX CTagusX MUTO3a.
Buonornyeckun cmeicn mutosa. lNporpammupyemas rubernb KneTky - anonTos

OK 01, OK 02, OK 04
LO 36,37,40,41

Tema 4.2. dopmbl
pasMHOXEeHUsI
OpraHn3MoB

CopaepxaHue yueGHOro matepuana

®dopmbl  pa3mMHOXeHUss opraHuamoB: Gecrnonoe u nonoBoe. Buabl 6ecnonoro pasmMHOXEHWUs:
OeneHne HagBOe M MOYKOBaHME OAHO W MHOTOKMETOYHbIX, criopoobpasoBaHue, BeretaTuBHOE
pasMHoXeHue. VIckycCTBEHHOE KIMOHUPOBaHME OPraHM3MOoB, €ro 3Ha4YeHne A1 Cenekuunm.

MonoBoe pasMHOXeHMe, ero otnuuma ot 6ecnonoro. Menos. Crtagum menosa. [lpouecchl,
npoucxogsawme Ha craguax Menosa. [loBegeHne xpomocom B Menose. KpoccuHrosep.
Buonornyeckuin cmbiCn M 3HadeHne Menosa. lameToreHes — npouecc 00pa3oBaHWsl MOMOBbLIX
KMETOK Y XXMBOTHbIX. [onoBble xenesbl: CeMeHHUKM U sudHukn. ObpasoBaHue n pasBuTe NOJOBbIX
KrneTok — rameT (cnepmarto3ouna, siiLekrneTka) — cnepmaToreHes u ooreHe3. OCOGEHHOCTU CTPOEHMS
ANLEKNETOK U cnepmaTto3ongoB. OnnogoTeopeHue. MNMapteHoreHes

OK 01, OK 02, OK 04
L0 36,37,40,41

Tema 4.3.
UHavBmnayansHoe
pa3BUTNE OPraHM3MoB

CopaepxaHue yueGHOro matepuana

WHamBuagyanbHoe pa3ButMe (OHTOreHes). 3OMOpuoHanbHOe pasBuTue (ambpuoreHes). OTanbl
39MOpPUOHANBHOIO PasBUTUS Y MO3BOHOYHbBIX KMBOTHbIX: APOOMeHue, racTpynsiuusi, opraHoreHes.
MocTtambpuroHanbHoe pa3suTMe. Tunbl NOCTAIMOPUMOHANBHOTO pPasBUTUSA: MNPSIMOE, HenpsiMoe
(MMumMHO4YHOE). BrnivsiHMe cpegbl Ha pasBUTME OPraHM3MoB; pakTopbl, CMOCOOHblEe BbI3biBaTb
BpOXOEeHHble ypoacTBa. PocT v pas3BuTue pacteHuin. OHTOreHes3 LIBETKOBOIO pacTeHusl: BONHOE
ONNoO0TBOPEHUE, CTPOEHUE CEMEHW, CTaAMUMN Pa3BUTUS

TemaTuka NpakTU4EeCKUX 3aHATUMN

OK 01, OK 02, OK 04
L0 36,37,40,41
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HanmeHoBaHune
pa3genoB U TeM

CopepxaHue y4yebHoro martepuarna (0CHOBHOe 1 NpodeCCUOHaNbHO-OPUEHTUPOBAHHOE),
npakTuyYeckue 3aHATUA, NPUKNaaHOW MoAyb

O6bLem
YacoB

Koabl komneTeHUUN,
¢opmMmupoBaHuio
KOTOPbIX
cnocob6cTByeT
3NeMeHT NporpamMmbI

2

4

Mpaktnueckoe 3aHATME Ne3. «/HdeKkUMoHHble 3aboneBaHns W aNMAEMAM B UCTOPUM
YyenoBe4vecTBa».

Paspen 5. HacnepcrtBeHH

OCTb U UIBMEHYUBOCTb OpPraHU3MoB

Tema 5.1.

CopepxaHue yuye6HOro marepmana

3akoHOMepHOCTH
HacneaoBaHWs

MpeameTt u 3agaum reHetTuku. Pomnb UMTONOrMM M amMOGpPUONorMn B CTAHOBMEHMM reHeTuku. Bknapg
POCCUINCKMX U 3apyBEeXHbIX YYeHbIX B pasBuTue reHeTukn. Metoabl reHeTuku (rmbpuaonornyeckui,
LMTOreHEeTUYECKUIA, MOJIEKYNSAPHO-TEHETUYECKUN). OCHOBHbIE reHeTU4eckune NOHATUSA.
'eHeTn4ecKkasi CMMBOIMKA, UCMONb3yeMasi B CXeMax CKpeLLBaHUM.

3aKoOHOMEpPHOCTU HacnefoBaHWA MNPU3HAKoB, YycTaHoBreHHble . MeHgenem. MoHornbpuaHoe
cKpewmBaHme. 3akoH eaumHoobpasus rmbpuaoB nNepBoro nokoneHus. NpaBuno AOMUMHMPOBAHMS.
3akoH pacluenneHms nNpusHakoB. [MnoTe3a YMCTOThl raMeT. [1ofHoe N HeNnonHoe AOMUHUPOBAHME.
OurmbpnaHoe ckpelmBaHne. 3akoH HE3aBUCMMOro HacrnegoBaHust NpuaHakoB. LlntoreHeTtuueckne
OCHOBbI  ANrMBpUAHOro  CcKkpewmBaHus.  AHanusumpylollee ckpewmBaHve. Vicnonb3oBaHue
aHanu3upyoLlero ckpeLumMBaHus Ans onpeaeneHns reHoTnna ocobu

TemaTuka npakTU4YeCKUX 3aHATUN

MpakTnyeckoe 3aHAaATMe No4. PelweHue 3agay Ha onpegeneHne BepoOATHOCTU BO3HUKHOBEHWUA
HacneaCTBEHHbIX MPU3HaKOB MPW MOHO-, AW-, NMONUIMOPUOHOM U aHaNM3MpYyHOLEM CKpeLLUBaHNW,
COCTaBMEHUE reHOTUMNYECKMX CXEM CKPELLMBAHNS

OK 01, OK 02, OK 04
LIO 36,37,40,41

Tema 5.2.

CopepxaHue yyeb6Horo matepuana

CuenneHHoe
HacnegoBaHue
Npu3HaKoB

CuenneHHoe HacnefoBaHue npusHakos. PaboTa T. MopraHa no cuenneHHOMy HacneaoBaHUIO reHOB.
HapyweHne cuenneHuss TreHoB B pe3ynbTaTe KpPOCCMHroOBepa. XpOMOCOMHasi Teopus
HacrnefCTBEHHOCTU. TeHeTU4eckme KapThbl.

leHeTMka nona. XpOMOCOMHOe onpegeneHne mnona. AyTOCOMbl U MNOMOBbIE XPOMOCOMBbI.
"omorameTHble U reTeporameTHble opraHnambl. HacnegoBaHme NpuU3HaKoB, CLIEMNTIEHHbIX C NOSIOM

TemaTuka npakTU4YEeCKUX 3aHATUN

MpakTnyeckoe 3aHATME Ne 5. PelweHune 3agad Ha onpegenieHMe BEpPOSTHOCTU BO3HWKHOBEHWUS
HacneaCTBEHHbIX MPU3HAKOB NP CLEMMEHHOM Hacne4oBaHUW, COCTaBINEHNE reHOTUNMNYECKUX CXEM
CKpeLLmBaHua

OK 01, OK 02, OK 04
LO 36,37,40,41

Tema 5.3.

CopepxxaHue yuye6HOro marepmana

3akoHOMepHoCTH
N3MEHYMBOCTU

MameHumBOCTb. Buabl M3MEHYMBOCTU: HeHacnefcTBEeHHast M HacneacTBeHHasi. Ponb cpegbl B
HeHacneaCcTBEHHOW  M3MEHYMBOCTU.  XapaKTepuctvka  MOAUMUKALMOHHON  N3MEHYMBOCTMW.
BapuvaunoHHbii psg U BapuaunoHHasa kpuBasi. Hopma peakuumn npusHaka. KonudecTBeHHble U
Ka4yeCTBEHHbIE NPU3HAKM N X HOpMa peakunn. CBonctea MogmduKalMOHHOM N3MEHYNBOCTM.

OK 01, OK 02, OK 04
L0 36,37,40,41
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HanmeHoBaHune
pa3genoB U TeM

CopepxaHue y4yebHoro martepuarna (0CHOBHOe 1 NpodeCCUOHaNbHO-OPUEHTUPOBAHHOE),
npakTuyYeckue 3aHATUA, NPUKNaaHOW MoAyb

O6bLem
YacoB

Koabl komneTeHUUN,
¢opmMmupoBaHuio
KOTOPbIX
cnocob6cTByeT
3NeMeHT NporpamMmbI

2

4

HacnencTteBeHHas, unu reHoTunuyeckas U3ameH4YnBocTb. KomMOGuHaTuBHaAA M3mMeH4YnBoCTb. Menos u
MofioBoOM MpoLecc — OCHOBa KOMOWHATMBHOM W3MeHYMBOCTWM. MyTaumoHHass M3MEHYMBOCTb.
Knaccudumkaums myTaumin: reHHble, XPOMOCOMHbIE, FeHOMHble. YacTtoTa M NpUYMHBI MyTauui.
MyTareHHble hakTopbl. 3aKOH FOMOJTOrMYECKMX PSIAO0B B HACNEACTBEHHON M3MEHUYNBOCTH

H. . BaBnnoea

HacnencteeHHble 3aboneBaHusi 4enoBeka: reHHble ©one3Hn, 6one3HnM ¢ HacneacTBEHHOW
npeapacnonoXeHHOCTbIO, XPOMOCOMHble 6one3Hu. ComaTudeckMe M reHepaTuMBHbIE MyTauu.
CtBonosble kneTku. MNprHUMNbI 340poBOro obpasa XXn3Hu, AUarHoCTUKK, NPOUNAKTUKM 1N NTEYEHUs
reHeTnyecknx 0OonesHen. MeOmKO-reHEeTUYECKOE KOHCYNbTMpPOBaHME. 3HayeHue MeLuLMHCKON
reHeTUKN B NpeoTBpaLLEHNN U NTEYEHUN reHETUYECKNX 3aboneBaHnin YenoBeka.

TemaTuka npakTU4YEeCKUX 3aHATUN

Mpaktnyeckoe 3aHATMEe Ne 6. PelweHne 3agad Ha onpegeneHne BEPOSTHOCTU BO3HWKHOBEHWUSI
HacneacTBEHHbLIX MPU3HAKOB MNPU  pasnU4YHbIX TuUNax B3auMOAENCTBUS [EHOB, COCTaBNEeHue
reHOTUNUYECKNX CXeM ckpelmBaHms. CocTaBreHne n aHanna pogocnoBHbIX YeroBEKa

Pasgen 6. OBontouMoHHas 6monorus

()]

Tema 6.1.
OBOMIOLIMOHHAsA Teopust
N ee MecTo

B Buonorun

CopepxxaHue yuye6HOro martepmana

Mpegnocbinkyn BO3HWMKHOBEHUS 3BOJSIOLMOHHON Teopun. OBONIOLMOHHAS Teopust U eé MecCTo B
Guonorun. BnusiHue 3BOMOLMOHHON TEOPUN Ha pa3BuUTME BrMonorum u apyrux Hayk. Cengetenscrea
aBonoumn. MNaneoHTonorMyeckne: nocrneaoBaTeNbHOCTb NOSABNEHNSA BUOOB B Nan€OHTONOMMYECcKon
netonucu, nepexogHsle oopMbl. broreorpagudeckme: CXoacTBO U pasnuyne dayH n brop MaTtepukos
N OCTPOBOB. OMOPMONOrMYeckme: CXoACTBa M pasnmnyunsa aMOPUOHOB pasHbIX BUOOB MO3BOHOYHbIX.
CpaBHUTENBHO-aHAaTOMUYECKME:: TOMOSIOMMYHbIE, aHaNOrMyHble, pyAMMEHTaPHbIE OpraHbl, aTaBU3MbI.
MonekynspHo-6MoOXMMMYECKME:  CXOACTBO  MEXAHW3MOB  HACNeACTBEHHOCTM U OCHOBHbIX
MeTabonmyecknx NyTem y BCEX XUBbIX OPraHn3MOB.

OeontounoHHas Teopusa Y. OapsuHa. [Mpeanockbiniku BO3HUKHOBEHUS AapBUMHU3MAa. [Buxkyline cunbl
aponounn Buaos no [apBuHy (1M36bITOYHOE pa3MHOXEHME MpU OrPaHUYEHHOCTU PEecypCoB,
HeonpeaenéHHas n3MeH4YnBOCTb, bopbba 3a cyLlecTBOBaHUE, eCTECTBEHHbIV 0TOOP)

OK 01, OK 02, OK 04
LIO 36,37,40,41

Tema 6.2.
Mwukpoasontouus.
Makpoasontouus.

CopepxaHue yuye6HOro marepmana

CuHteTnyeckass Teopusa asonoumm (CT3) M €€ OCHOBHbIE MOJIOXKEHUS.
Monynsaums Kak eguHMLA BUAA Y 3BOSIOLNN.

Oeswxylmne cunbl  (akTopbl) SBonoUMM  BUAOB B npupode. MyTauMoHHbIM  npouecc U
KOMOUHATMBHAA M3MEHYMBOCTb. [MONynsiUMOHHbIE BOMHbI U Apend reHoB. M3onsuma n murpaums.
EcTtecTBeHHbIN OTOOp — HampaBngawowmi daktop asonoumm. PopMbl €CTECTBEHHOrO OTOOpa.
MpncnocobneHHOCTb OpraHM3MOB Kak pesynbTar asBonouuun. [lpumepbl npucnocobneHun y

opraHusamoB. ApomMopdo3bl M uguoagantaumn. Bupg n BugooGpasoBaHue. Kputepum Buaa.

Mwukpoasontouus.

OK 07
LIO 36,37,40,41
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Koabl komneTeHUUN,

HanmeHoBaHue CopepxaHue yyebHoro marepuarna (OCHOBHoe U Npo¢eCCUoHanbHO-OPUEHTUPOBaHHOE), O6bem c¢hopmupoBaHuto
pa3genoB n Tem npakTuyeckue 3aHATUSA, NPUKNagHON Moay b YacoB KOTOPbIX
cnocob6cTByeT
3NeMeHT NporpamMmbI
1 2 3 4
OcHoBHble hopMbl BUOo0o6pa3oBaHus: reorpadruyeckoe, 3Koormyeckoe.
Makpoasontouus. dopwmbl 3BOMIOLINK: duneTuryeckas, OVBEpPreHTHas, KOHBEPreHTHas,
napannensbHas. HeobpatumocTb 3BONOL MM
TemaTuka npakTUYECKMX 3aHATUN
MpakTnyeckoe 3anaTue Ne 7. «CpaBHeHne BUOOB N0 MOPEONIOrMUECKOMY KPUTEPUID» 2
Paszgen 7. BosaHUKHOBeHME 1 pa3BUTHE KU3HU Ha 3emne 8
Tema 7.1. 3apoxaeHve CopepxxaHue yuye6HOro marepmana 2
N pasBUTUE XKN3HU [doHay4Hble NpeAcTaBneHnst O 3apoXAEHUN XU3HW. HaydHble rMnoTe3bl BO3HMKHOBEHUS XU3HU Ha
3emne: abuoreHe3 n naHcrnepmus. XuMmyeckasa 3BomouUus. ABUOreHHbIN CUHTE3 OpraHUYecKnx OK 01, OK 02, OK 04
BELLECTB M3 HEOpPraHMYecKnx. IKCNepuMeHTanbHOe MOATBEPXKAEHMNE XUMUYECKOW SBOSHOLMMU. U0 36,37,40,41
HavanbHble aTanbl 6uonormyeckon apontouun. Munotesa PHK- mupa. dopmmpoBaHne meMOpaHHbIX
CTPYKTYpP M BO3HWKHOBEHME nNpoToKNneTkn. [lepBble KrneTkMm u wmx 3omnouud. dopmMupoBaHune
OCHOBHBbIX Py XXUBbIX OPraHN3MOoB.
PasBuTtue xun3Hm Ha 3emne no apam v nepuofam. Katapxen. Apxenckasi n Nnpotepo3onckas apbl.
Maneosonckaa a3pa M eé nepuoabl: KeMOPUIACKMIA, OPOOBUKCKUN, CUMYPUNCKUWA, LOEBOHCKUN,
KaMeHHOYronbHbIN, nepmMmckun. Mesosonckasa apa u eé nepuoapbl: TPUACOBbINA, HOPCKUA, MENOBOW.
KarHo3sorickasa apa 1 eé nepmoapl: NaneoreHoBbI, HEOreHOBbIN, aHTPONOrEHOBbIN.
Tema 7.2. CopepxaHue yye6HOro marepmana 2
Cucrtema opraHudeckoro | Cuctema OpraHM4Yeckoro Mupa Kak oTpaxeHue asorouun. OCHOBHbIE CUCTEMATUYECKME Tpynnbl
mupa. MponcxoxgeHne opraHM3moB. XapakTepucTuka Knumara u reonormyeckmx npoueccoB. OCHOBHble 3Tanbl 3BOSHOLUN OK 01, OK 02, OK 04
yerioseka — pacTUTENBLHOIO M XUBOTHOIrO Mmnpa. ApoMopdo3bl Y pacTeHU N XMBOTHLIX. [losiBneHne, pacugeT u LO 36,37,40,41
aHTponoreHes BbIMUpPaHue rpynn XXuBbiX OpraHn3MoB.
OBoniounst yenoseka. AHTPOMOMOrMA Kak Hayka. Pa3BuTue npeactaBneHMn O MPOUCXOXKOEHWM
yenoBeka. MeTtogpl M3ydeHus aHTponoreHesa. CxoAcTBa WM pasnnuus 4YerioBeKka W >KUBOTHbIX.
CuctemaTtuyeckoe nornoxeHne 4enoseka. [Bwxywme cunbl  (akTopbl) aHTpoMnoreHesa.
HacnepctBeHHass M3MEHUYMBOCTb W eCTEeCTBEHHbIM 0T6op. O6LiecTBeHHbIM 00pa3  KU3HW,
N3roTOBIEHNEe Opyanin Tpyaa, MblLUNeHne, peyb.
Tema 7.3. CopepxaHue yye6HOro marepuana 2

OcHoBHble cTaguun
3BOMIOLINM YeroBeKa

OCHOBHblE CTaaMM U BETBM 3BOSIOLMM YerioBeKa: aBcTpanonuteku, Yenosek ymenbin, Yenosek
npamoxogawmmn, Yenosek HeaHgepTanbCkui, YenoBek pasyMHbI COBpeMeHHOro tuna. Haxogku
NCKOMaeMbIX OCTaHKOB, BPEMSsI CYLLECTBOBaHWUsl, obnactb pacnpocTpaHeHusi, OObEM rOMOBHOIO
Mo3ra, 0bpas XU3Hu, opyaus.

YenoBeveckme pacbl. OcHOBHble OonbluMe pachl:
aBcTpanougHas (skBaTOpMAnNbHas),  MOHronongHas

eBponeovgHas (eBpasunckas),
(asmMaTcko-amepurkaHckas).

Herpo-
YepThbl

OK 01, OK 02, OK 04
Lo 32, 36,37,40,41
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Koabl komneTeHUUN,

HanmeHoBaHue CopepxaHue yyebHoro marepuarna (OCHOBHoe U Npo¢eCCUoHanbHO-OPUEHTUPOBaHHOE), O6bem c¢hopmupoBaHuto
pa3genoB n Tem npakTuyYeckue 3aHATUA, NPUKNaaHOW MoAyb YacoB KOTOPbIX
cnocob6cTByeT
3NeMeHT NporpamMmbI
1 2 3 4
nNpucnocobneHHOCTN NpeacTaBUTENEN YeNnoBeYeCckux pac K yCrnoBUsSIM CyLLeCTBOBaHuUSA. EANHCTBO
yenoseyeckux pac. Kputuka pacmsma
TemaTuka npakTUYECKUX 3aHATUN
Mpaktnuyeckoe 3aHATMe Ne 8 «[lpncnocobneHHOCTb YeroBeKa K pasHbiM YCIOBUSIM Cpeabl. 2
BnnsiHue reorpadudeckon cpedbl Ha MOPAGOOrmMo U PU3NOIIOrMIO YenoBeka»
Pasgen 8. OpraHu3mbl U OKpyxKaroLias cpega 6
Tema 8.1. CopepxaHue yye6HOro marepuana 2
Okonorusi okonorva kak Hayka. 3agaudnm v pasgensl akonorun. MeToabl 9KOMOrMYECKMX WUCCneaoBaHUn.
Kak Hayka. Cpefbl XXM3HWU. | JKOMOrM4eckoe MUPOBO33PEHNE COBPEMEHHOro Yenoseka. Cpeabl 0bUTaHUA OpraHM3MOoB: BOAHas, OK 01, OK 02, OK 04
3JKonoruyeckune akTopbl | HazeMHO-BO3ayLIHas, noYBeHHas, BHYTpUOpPraHn3meHHas. Okonorunyeckue dakTopbl. L1032, 36,37,40,41
Knaccudpumkauma akonormyeckux aktopoB: abuoTudeckue, OBUOTUYECKME U aHTPOMOTreHHbIE.
OewncTtBre akonormnyecknx hakTopoB Ha opraHusmbl. AGMoTUYeckme akTopbl: CBET, Temnepartypa,
BNaxHocTb. ®oTonepmogusm. NprncnocobneHns opraHnamMoB K ENCTBUIO abnoTuiYeckux akTopoB.
Buonornyeckne putmbl.  buotmuyeckme dakTopbl. Bugbl  OMOTMYECKMX  B3aUMOLEWCTBUN:
KOHKYpeHUus, XxuwHuyecTBo. [lapasvtuam, MyTyanusMm, KOMMEHCanusM (KBapTMpPaHCTBO,
HaxnebHN4YeCTBO), amMeHcanuam, HenTpanuam. 3HaveHue OMOTUYECKMX B3aUMOLEWCTBUM ONs
CyLLeCTBOBaHMS OPraHM3moB B NPUPOAHbIX COOOLLECTBAX.
Tema 8.2. CopepxaHue yye6HOro marepuana 2
Okonoruyeckune Okonornyeckme xapaktepucTvku nonynsiumn. OCHOBHbIE MoOKasaTenu MonynsiyMn: YUCIEHHOCTb,
XapaKTepuUcTUKn NNOTHOCTb, POXOAEeMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpaums. JuHammka YACNEHHOCTM NOoNynsaunm un OK 01, OK02, OK 04
nonynauum eé perynauusi. Uo 32, 36,37,40,41
TemaTuka npakTUYECKMX 3aHATUN
MpakTnyeckoe 3aHaTne Ne 9. «[MoacyéT NNOTHOCTM NONYNALUA pa3HbIX BUOOB pacTeHUA» 2
Paszgen 9. Coo6uecTBa U 3KONOrnyeckme CUCTeMbl 10
Tema 9.1. CopepxaHue yuye6HOro marepmana 2
CoobLuiecTBa CoobuiectBo opraHuamoB — 6uoueHo3. CTpykTypbl 6GuoLleHO3a: BMAOBas, MPOCTPaAHCTBEHHas,
OpraHn3mos, Tpodhunyeckas (nuwiesas). Buabl-gomuHaHTel. CBA3KN B GuoLeHose. OK 01, OK 02, OK 04
3KOCUCTEMBI Jkonornyeckme cuctembl  (akocucTtemsbl). [loHAaTMe 06  akocucteme w©  BuoreoueHose. O 32,36,37,40,41
®PyHKUMOHANbHBbIE KOMMOHEHTbI 3KOCUCTEMBbI: MPOAYLEHTbI, KOHCYMEHTbI, peayLeHTbl. KpyroBopoT
BELLECTB U MOTOK 3HEprnn B akocucteme. Tpodmdeckne (MMeBble) YpoBHM akocucTemsl. [nwesble
uenm n cetu. OCHOBHble MOKa3aTenu 3KOCMCTEMbI: Buomacca, npoayKumsi. IKONorn4eckne
nMpamugpl:  NPOAYKUUW, 4YUCMEHHOCTW, Ouomaccebl. CBOWCTBA 3KOCUCTEM: YCTOMYMBOCTD,
camoperynauus, passutme. Cykueccus.
Tema 9.2. CopepxaHue yye6HOro marepuana 2 OK 01, OK 02, OK 04,
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Koabl komneTeHUUN,

HanmeHoBaHue CopepxaHue yyebHoro marepuarna (OCHOBHoe U Npo¢eCCUoHanbHO-OPUEHTUPOBaHHOE), O6bem c¢hopmupoBaHuto
pasaenoB u Tem npakTuyYeckue 3aHATUA, NPUKNaaHOW MoAyb YacoB KOTOPbIX
cnocob6cTByeT
3NeMeHT NporpamMmbI
1 2 3 4
Bbuocdepa—rnobanvHas | YuyeHne B. W. BepHapckoro o ©uoccepe. paHuubl, coctaB M CTpykTypa OGuocdepbl. XKueoe OK 07
akocuctema 3emnu. BeLecTBO 1 ero yHkuun. OcobeHHocTn Brocdepbl kak rnobanbHOM 3KoCcUCcTEMbI. [JuHamuyeckoe LO 32, 36,37,40,41
BnusiHne aHTponoreHHbIX | paBHOBecue n obpaTtHasi cBA3b B Guocdepe. KpyroBopoTbl BELWECTB U BMOreoxMMmyeckme LKIbl
dakTopoB Ha 6uocdepy | anemeHTOB (yrnepona, as3oTa). 3oHanbHOCTb brnocdepbl. OCHOBHbIE BUOMbI CyLLX. YernoBeyecTBO B
onocdepe 3emnun. AHTPOMOreHHble WM3MeHeHuss B Ouocdepe. [NobanbHble akonornyeckme
npobnembl. CocyllecTBoBaHve npupoabl U 4yenoseyectBa. CoxpaHeHue 6uopasHoobpasusi kak
OCHOBa ycTon4nmBocTn Brnocdepbl. OCHOBa paLMoHanbHOro ynpaBrneHus NpUpoaHbIMU pecypcamm 1
nx ucnonb3oBaHue. JOCTUXKEHMS BUONOrMK 1 OXpaHa Npupoabl.
TemaTvKa NPaKkTUYECKUX 3aHATUN
MpakTnuyeckoe 3aHATME Ne 10. «Dkonornyeckne acnekTbl NPOGECCUOHANBHON AEATENbHOCTW» 2
Tema 9.3. MpodeccnoHanbLHO OpMEeHTUPOBaAHHOE coaiepaHue (coaepaHue NpPUKNagHoOro Moayns) 2 OK 01, OK 02, OK 04,
BnusiHue coumansHo- 3popoBbe M ero coctaensowme. PakTopbl, MOMOXUTENbHO W OTpPULATENBHO BMAMAKOLWME Ha OK 07
3KOMOrn4YecKux opraHmam dernoBeka. [lpobnema TexHOreHHbIX BO3OEWCTBU Ha  300pOBbe  YerioBeka Lo 32, 36,37,40,41
(haKToOpOB Ha 300POBLE (anekTpoMarHuTHble nons, OblITOBast XUMUSA, MU3ObLITOYHbIE LWYMbl, paguauma un T.n.). AganTaums
YyenoBeka opraHmMama uvenoBeka K daktopam oOkpyxatowen cpegbl. [puHUMNbl  POPMUPOBaAHUS
3gopoBbecbeperatoero nopefeHust. duamyeckas akTUBHOCTb WM 340poBbe. Buoxmmuudeckue
acneKTbl paLMoHanbHOro NUTaHNS
TemaTuka npakTU4YEeCKUX 3aHATUN
MpakTnuyeckoe 3aHATMEe Ne 11. «[MpodunakTrka npodeccnoHanbHbIX 3aboNeBaHNA» 2
Paszgen 10. OcHOBbI GUOTEXHONOIrMU 6
Tema 10.1. OcHoBbI MpodeccnoHanbLHO OpMeHTUPOBaHHOE coAepKaHue (coaepkaHue NPUKIagHoOro Moayns) 2 OK 01, OK 02, OK 04,
BuoTexHonornu. BbuotexHonornss kak oTpacnb nNpousBoAcTBa. [eHHas  uHXeHepusi. JTanbl  CO34aHMSA OK 07
BuotexHonormm B kmsHn | pekom6uHaHTHOM [HK 1 TpaHCreHHbIX opraHnamoBs. KnetouHas nHxeHepus. KneTouHble KynbTypbl. LO 32, 36,37,40,41
1 npocheccuu MVKPOKIOHaNbHOE  Pa3MHOXEHWE  PacTeHWIl. KnoHnpoBaHMe  BLICOKOMPOMAYKTUBHBIX MnK1.1
CenbCKOXO3ANCTBEHHbIX OPraHM3MOoB. JKonorndeckme n atudeckne npobnemsl. FMO — reHeTU4eckm
MoancMunpoBaHHble opraHuambl. OCHOBHble HamnpaBlieHWs COBPEMEHHON OuoTexHonorum B
npodeccnoHanbHoOn aeaTenbHOCTU YyernoBeka. Metoabl GuotexHonorm. O6bekTbl GUOTEXHONOTUN.
OTMKa BUOTEXHOMOTMYECKUX U FEHETUHECKMX SKCMIEPUMEHTOB.
TemaTvKa NPaKkTUYECKUX 3aHATUN
MpakTnyeckoe 3aHATMe Ne 12. Kelicbl Ha aHanM3 MHQOPMAUUM O HAYYHbIX LOCTWKEHMSAX B 2
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Koabl komneTeHUUN,

HanmeHoBaHue CopepxaHue yyebHoro marepuarna (OCHOBHoe U Npo¢eCCUoHanbHO-OPUEHTUPOBaHHOE), O6bem c¢hopmupoBaHuto
pasgenoB u Tem npakTuyYeckue 3aHATUA, NPUKNaaHOW MoAyb YacoB KOTOPbIX
cnocob6cTByeT
3N1IeMeHT NporpaMmsbl
1 2 3 4
obnact reHeTU4eCKNX TEXHOSOMMN, KIETOYHON WHXEHEPUU, NULLEBBLIX BUoTexHonornn. 3awmuta
Kenca: npefcTaBrneHne pe3ynbTaToB pPeLleHns KEWCOB (BbICTYNNEHNE C Npe3eHTaunen).
Tema 10.2. CopepxaHue yye6HOro marepuana 2 OK 01, OK 02, OK 04,
BuoTtexHonoruu B OcCHOBHbIE HampaBfieHUsl COBpPEMEHHON 6moTexHonormm B NPOdECCMOHaNbHOW AeATENbHOCTY OK 07
MPOMBbILLNIEHHOCTH yenoseka. MeToabl GuoTexHonorun. OBbLEKTbl BGUOTEXHOMOMMU. DTMKA BUOTEXHOMOMMYECKUX U Lo 32, 36,37,40,41
FeHEeTUYECKVX SKCNEPUMEHTOB. MK1.1
OndbdepeHUnpoBaHHbIN 3a4eT.
Bcero: 72
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3. YCNNOBUA PEANTU3ALIUM MPOIPAMMbI YYEBHOW OUCLUMNUHBI

3.1. TpeGOBaHMﬂ K MMHUMaAlNbHOMY MaTepUuaribHO-TeEXHU4YeCKOMY obBecneyvyeHuno

CneunannampoBaHHbIA y4eOHbIN kKabuHeT Gruonoruu.

Mebenb n obopygoBaHue: cton npenogaeatens — 1 wWT.; cTyn npenogasatend — 1 wWT.; wkad 4ns
OOKYMEHTOB — 1 WIT.; WKad apxuBHbIA — 1 WT.; AOCKa MenoBasa — 1 WT.; 4oCKa UHTepakTMBHaa — 1 WT.;
Tenesnsop — 1 WT.; MOHOGNOK — 1 WT.; napTa ogHOMecTHasa — 25 WwT.; cTyn ydyeHnyeckun — 30 Wr.;
JTabopaTtopHoe ob6opyaoBaHue

YyebHasa konnekuus: «Fepbapuin BaXXHENLWMX KyfbTYpPHbIX pacTeHun» - 1 wrt., «[epbapui no Kypcy
obuwen ounonormn» — 1 WT., «POPMbl COXPAHHOCTM MCKOMAEMbIX PACTEHUA U XUBOTHbIX» - 1 wWrT.,
«lMonesHble nckonaemble» - 1 WwWT. Mukpockon — 3 WT.

3.2. UHdopmaumoHHoOe obecneyeHune peanusauum NnporpaMmmbl

[ns peanusauum nporpammbl 6U6NMoTeYHbIV hoHA 06pasoBaTenbHOM opraHu3aumMm nmeeT
neyaTHble  W/WNM  3MEKTPOHHble  obpasoBaTernibHble U WH(OPMALMOHHbIE  PECypChl,
pekoMeHAayeMble AN1s1 UCMofb30BaHUs B 06pa3oBaTenbHOM npoLiecce.

3.2.2. OCHOBHbI€ UCTOYHUKMU:
1. AradpoHoBa, W. b. buonorusi. ba3oBbi ypoBeHb : y4ebHMK Ansi o6pa3oBaTenbHbIX OpraHn3aLmn,
peanusyowmx obpasoBaTenbHble NPorpamMmmbl CpeaHero npodgeccuoHansHoro obpasosanus / W.
b. AradhoHoBa, A. A. KameHckui, B. M. Cnsornasos. - Mocksa : Npoceellenne, 2025. - 271, [1] c. :
un. - (YuebHuk Cl10O). - TekcT : anekTpoHHbIn. - URL: https://znanium.ru/ — Pexum gocTyna: no
MOAnuCKe.
2. AracoHoBa, W. bB. buonorns. basoBbln ypoBeHb. [lpakTukym : yyebGHoe nocobue,
pa3paboTaHHOe B KOMMMekTe ¢ y4ebHukom Ana obpasoBaTenbHbIX OpraHusauui, peanuayroLmx
obpasoBaTernbHble Nporpammbl cpedHero npodeccmoHaneHoro obpasoBanus / . b. AradgoHoBa,
B. WN. CusornasoB. - Mocksa : lNpocBelweHne, 2025. - 112 c. - (Y4ebHuk CI1O). - TekcT :
anekTpoHHbIn. - URL: https://znanium.ru/ — Pexum goctyna: no nognucke.

3.2.3. JononHuTenbHbIe UCTOUYHUKN

3. Bronorua. 11-n knacc 6a3oBbi ypoBeHb y4yebHuk / B. B. NaceyHuk. — 6-e usg., crep. —
Mocksa : lNpocBelleHune, 2025. — 272 c. : vn.
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4. KOHTPOJ1b U OLIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOW AUCLIUMIIUHBI

KoHTponb 1 oueHka pe3ynbTaToB 0Oy4YeHWUsi OCyLLEeCTBMSTCSA NpernofaBaTerniemM B npolecce
NpoBeAEeHUsI NPaKTUYECKMX 3aHSATUIN, MUCbMEHHOrO M YCTHOIO TEeCTUPOBAHMUS, WHAWBUAYaSbHbIX

3agaHun,
rrnoccapum.

NMPOEKTOB,

uccrnenoBaHun,

3anonHeHnn CpaBHUTEJIbHbIX Ta6nmu,

4.1 UHCTpYyMeHTbI OLleHKU TeKyllen aTTecTalum no yye6Hon aucumnnmHe

pa3paboTKom

AnemeHTbI y4ebHOM MpoBepsieMbie 3apaHunsa Ans oueHKu Buabl
OUCLUMNIINHbBI pe3ynbTaThbl OLeHKM
(pasgenbl/ TemMbl) obyyeHus
OK, MK, 3,Y
Pasgen 1. Buonorus kak OK01,0K02,0K | 1. ObcyxaeHue no Bonpocam nekumm. 2-5
Hayka. )KuBble cucTeMbl 05 2. PaspaboTka rnoccapusi
M UX opraHmsauus LlO 36,37,40,41 2-5
Tema 1.1. 3-1,2
Buornorus B cucteme Hayk. Y-1
O6wan xapakrepu1cTumka
XKNU3HU
Paspen 2. Xumunyecknn OK 01, 0K 02, OK | 1. 3anonHeHwue cpaBHUTEMNbHbIX TAGNULL. 2-5
COCTaB U CTpOeHue 05 2. TectupoBaHue
KNeTKu L0 36,37,40,41 2-5
Tema 2.1. CTpyKTypHO- 3-1,2
yHKUMOHanNbHas Y-1,3,5
OopraHusaums KneTok
Tema 2.2. XuMU4eckni OK 01, 0K 02, OK | 1. OukTaHT Ha MCnonb3oBaHWe apryMeHToB, 2-5
cocTtaB KneTkn. Bopga u 05 ouonornyeckon TEPMUHOSOrK 7]
MUHeparsbHble BelLecTsa L0 36,37,40,41 CUMBOJUKW. 2-5
3-1,2 2. MpencraBneHue pe3ynbTaToB
Y-1,3,5 npakTuyeckorn pabotbl Ne 1. buonornyeckas
ponb MUHeparbHbIX BELLECTB B
obecneueHun XN3HeOesaTenbHOCTU
OpraHusamoB, MposiBfieHnst  gucbanaHca
MUHepasnbHbIX 3JIEMEHTOB.
Tema 2.3. OK 01, OK02, OK | 1. KoHTponbHas paboTa. 2-5
Buonornyeckn BaxkHble 05
XMMUYECKNE COEANHEHNS LlO 36,37,40,41
31,2
Y-1,8,5
Pasgen 3. OK 01, OK02, OK | 1. YCTHbIV onpoc. 2-5
XXusHepesaTenbHOCTb 05 2. PaspaboTka MeHTanbHOW KapTbl B MUHU
KNneTKu. LlO 36,37,40,41 rpynnax 2-5
Tema 3.1. 3-1,2
O6wmeH BeLLecTB U Y-1,3,5
npeBpaLleHne 3Heprn B
KrneTke
Tema 3.2. OK 01, 0K02,0K | 1. TectupoBaHue 2-5
BuocunHTes Genka. 05 2. MNpencraBneHue pesynbTaToB
L0 36,37,40,41 npaktudeckon pabotbl  Ne2 «PeuleHne 2-5
3-1,2 3ajad Ha onpegerneHve
Y-1,3,5 nocrenoBaTefNlbHOCTU HYKNeoTUa0B»
Paspen 4. PaaMHOXeHue OK 01, 0K 02, OK | 1. 3anonHeHune cpaBHUTENBHON TabNULbI 2-5
M uHamBuayasnbHoe 05
pa3BuUTUE OpPraHu3mMoB LO 36,37,40,41
Tema 4.1. 3-1,2
YKM3HEHHBIN LMK KNEeTKK Y-1,3,5
Tema 4.2. Dopmbl OK 01, 0K 02, 0K | 1. YcTHbI onpoc
pa3MHOXEHNs1 OpraHn3mMoB 05 2.  WHagveBugyanbHass — caMocTosiTenbHast
LO 36,37,40,41 paboTta
31,2
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AnemeHTbI yueb6HOM

MpoBepsieMble

3agaHusa Onst oLeHKun

Buabli

OUCLUNIINHBI pe3ynbTaTbl OLeHKM
(pas@enbl/ TemMbl) obyyeHus
OK, MK, 3,Y
Y-1,3,5
Tema 4.3. OK 01, 0K 02, 0K | 1. KoHTpornbHasi paborTa. 2-5
WHaneuayansHoe 05 2. MpeacTtaBneHve pe3ynbLTaTtoB
pasBuTUE OpPraHM3mMoB LIO 36,37,40,41 npaKTuyecKon paboThbl Ne3. 2-5
3-1,2 «HEeKUMOHHbIE 3a00MneBaHUsA 1 aNuaemMnn
Y-1,4,5,9 B UCTOPUU YerioBeyecTBa»
Pasgen 5. OK 01, OK 02, OK 05 | 1. O6cyxaeHne no Bonpocam nekuum 2-5
HacnegctBeHHOCTb U L1O 36,37,40,41 2. MpeacTtaBneHve pe3ynbTaTtoB
N3MEHYUBOCTb 3-1,2 npakTuyeckorn paboTbl Ne4. PelieHne 3agay 2-5
OpraHu3smoB Y-1,4,5,9 Ha onpegeneHve BEPOSITHOCTU
Tema 5.1. BO3HUKHOBEHNS HacnegCcTBEHHbIX
3aKoHOMepHOCTH NpU3HaKkoB NpW MOHO-, AW-, NONUrMOPUAHOM
HacnegoBaHus n aHanumaMpyoLLem CKpeLLMBaHWM,
cocTaBrieHne rEHOTUMMNYECKNX CcXem
CKpeLMBaHust
Tema 5.2. OK 01, OK 04 1. YCTHBIV onpoc 2-5
CuenneHHoe L1O 36,37,40,41 2. MpeacTtaBneHve pe3ynbTaTtoB
HacnegoBaHWe NpuU3HakoB 3-1,34 npaktnyeckon pabotel Ne 5. PeweHne 2-5
Y-1,3,5,6,7 3ajad4  Ha onpegeneHne  BepOSTHOCTU
BO3HMKHOBEHMS HacneaCTBEHHbIX
NpM3HaKoB NpW CLENSIEHHOM HacregoBaHUu,
cocTaBrieHne rEHOTUMUYECKNX CXem
CKpeLMBaHus
Tema 5.3. OK 01, OK 02, OK04 | 1. KoHTponbHas paboTa 2-5
3aKoOHOMEpPHOCTH U0 36,37,40,41 2. MpeacTtaBneHne pe3ynbTaToB
N3MEHYNBOCTU 3-1 npaktnyeckon pabotbl Ne 6. PeweHne 2-5
Y-1,3,4,5,7,9 3ajad Ha ornpegerieHne  BEPOATHOCTU
BO3HMKHOBEHMS HacneaCTBEHHbIX
Npu3HaKoB npu pasnnyHbIX TMnax
B3aMMoaencTens reHoB, cocTaBrneHne
reHOTUMMYECKNX CXeM CKpeLLMBaHMSL.
CocraBneHne U1 aHanu3  poOOCITOBHbIX
Yyenoseka
Paspen 6. OK 01, OK02, 0K 04 | 1. PaspaboTka rnoccapus. 2-5
OBoONOLUUNOHHAnA LlO 36,37,40,41
ouonorus 3-1
Tema 6.1. Y-1,8,4,5,79
OBOOLMOHHAsA Teopust
N ee MecTo
B Gmuonorum
Tema 6.2. OK 01, OK 02, 1.  WHamBupgyanbHas  camocTosTerbHasi 2-5
MukpoaBonoums. OK 04, OK 07 paboTa.
Makpoasontouus. L1O 36,37,40,41 2. MpeacTtaBneHve pe3ynbLTaTtoB 2-5
31,2 npaktuyeckon pabotbl Ne 7. «CpaBHeHue
Y-1,3,4,7 BMOOB MO MOPCONOrM4ecKoMy KpUTepmio»
Paspgen?7. OK 01, OK 02, 1. IMKTAHT Ha UCNoNb30BaHNE aprymMeHTOB, 2-5
Bo3HukHOBeHUE U OK 04, OK 07 ©1onorm4eckor TEPMUHONOTNN U CUMBOJTUKA
pa3BuUTUE KMU3HU HA LIO 36,37,40,41
3emne 3-1,
Tema 7.1. 3apoxaeHue n Y-1,3,4,5,7,9
pasBUTUE XU3HU
Tema 7.2. OK 01, OK02, OK 07 | 1. 3anonHeHue cpaBHUTESbHbLIX Tabnu 2-5
Cucrtema opraHmdeckoro U0 36,37,40,41
mupa. NponcxoxaeHne 3-1,2
YyerioBeka — aHTponoreHes Y-1,2,3,4,5,8
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OnemeHTbI y4ebHOM MpoBepseMbie 3agaHua Ans oueHKu Bugbl
ONCLUNIIUHBI pe3ynbTarthbl OLIeHKM
(pas@enbl/ TemMbl) obyyeHus
OK, MK, 3,Y
Tema 7.3. OKO01,0K02,0K07 | 1. WHomBmayanbHas  camMocTosTenbHas 2-5
OcHoBHBbIe cTagmn LlO 36,37,40,41 paboTa.
3BOSIIOLNN YeSoBeKa 3-1 2. MpeacTtaBneHve pe3ynbLTaTtoB 2-5
Y-2,5,8 npakTnyeckon  paboThbl npakTu4ecKkom
paboTtbl Ne 8.
«[MpucnocobneHHOCTb YenoBeka K pasHbiM
YCINOBUAM cpenbl. BnusiHne
reorpadundeckon cpegbl Ha Mopconoruio n
b13MoNornio YernoBeka»
Paszgen 8. OpraHusmbi n OK 07 1. TectupoBaHue 2-5
oKpyXxarujas cpeaa L0 32, 36,37,40,41
Tewma 8.1. Dkonorus Kak 3-1
Hayka. Cpefbl XU3HMW. Y-2,5,
Okonornyeckme akTopbl
Tema 8.2. OK 01, OK 02, OK 1.  WngmeugyansHas camMmocTodaTernbHas 2-5
Jkonornyeckue 04, paborTa.
XapaKTepuUCTUKN OK 07 2. MpencraBneHue pe3ynLTaTtoB 2-5
nonynauum LIO 32. 36,37,40,41 npakTuyeckon  paboTbl npakTuyecKon
3-1, paboTbl Ne 9 «[llogcyét nnoTHocTM
Y-1,2,3 nonynsiunMin pasHbiX BUAOB pacTeHUn»
Pa3pgen 9. CoobwectBau OK 01, OK 02, OK 1. OukTaHT Ha MCNonb30oBaHMe apryMeHToB, 2-5
3Kosornyeckme CUCTEMbI 04, Buonoruyeckon TepMmUHoONornn "
Tema 9.1. CoobuiecTBa OK 07 CUMBOIUKN.
OpraHM3MoB, 3KOCUCTEMbI Uo 32, 36,37,40,41
3-1
¥-1,2,3,4,5,9
Tema 9.2. OK 01, OK 02, OK 1. MpencraBneHue pe3ynbTaToB 2-5
Buocdepa —rnobdancHas 04, OK 07 npakTuyeckon paboThbl npakTuyecKon
akocucTema 3emnu. 1O 32, 36,37,40,41 pabotel Ne 10. «3komnorumdeckne acnekThbl
BrnvsiHne aHTponoreHHbIX MK1.2 1.3; MK 2.4- | npodeccroHansHoW 4eaTenbHOCTU»
dakTopoB Ha Guocdepy 2.7;
MK 3.4-3.6; MK 4.3;
MK5.2
3-1,3,4
Y-1,2,3,4,5,7,10
Tema 9.2. OK 01, OK 02, OK 1. MpencraBneHue pe3ynbTaToB 2-5
Buocdepa —rnobaneHas 04, OK 07 npakTuyeckon paboThbl npakTu4ecKon
akocuctema 3emnu. Uo 32, 36,37,40,41 pabotel Ne 10. «OTxoabl npomsBoacTBa»
BrnvsiHne aHTponoreHHbIX MK1.21.3;MNK2.4- | nm «QKonornyeckne acnekTbl
¢akTopoB Ha buocdepy 2.7, npodgeccnoHanbHON AesaTeNbHOCTU»
MK 3.4-3.6; MK 4.3;
MK»5.2
3-1,3,4
Y-1,2,3,4,5,7,10
Tema 9.3. OK 01, OK 02, OK 1. KoHTponbHas paboTta 2-5
BnusHue coumanbHo- 04, OK 07 2. MpeacTtaBneHve pe3ynbLTaTtoB
3KO0OrMyeckmnx oakTopos LlO 36,37,40,41 npakTnyeckon  paboThbl NpPaKTUYEeCKOM 2-5
Ha 300pOBbe YerioBeka MnK1.1 paboTbl Ne 11, «[podhunakTmka
npodeccuoHanbHbIX 3aboneBaHninz
Pazpen 10. OcHoBbI OK 01, OK 02, OK 1. MpenctaBneHve pe3ynbTaToB 2-5
6uotexHonoruu 04, OK 07 npakTuyeckon paboThbl npaKkTu4ecKon
Tema 10.1. OcHoBbI LIO 32, 36,37,40,41 pabotel Ne 12. Kencbl Ha aHanus
BuoTexHonormu. MnK1.1 MHOPMaUMM O Hay4vHbIX OOCTMXKEHUAX B
BroTexHONorMm B Ku3Hum 1 obractu reHeTUYECKNX TEXHOOIMHN,
npocpeccun KNeTo4YHON NHXXEeHepun, nULEeBbIX
BMOTEXHOMOMNI. 3awuTta Kewnca:
npeacTaBrieHne  pes3ynbTaToB  pelleHust

KEeNCOoB (BbICTYNNEHNe ¢ npeseHTaLmen).
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OnemeHTbI y4ebHOM MpoBepseMbie 3agaHua Ans oueHKu Bugbl
OUCLUNIINHBI pe3ynbTaTbl OLeHKM
(pa3penbl/ TeMbl) obyyeHus
OK, MK, 3,Y
Tema 10.2. OK 01, OK 02, OK 1. BbinonHeHne 3agaHuMn MNPOMEXYTOYHON 2-5
BuotexHonornn B 04, OK 07 arrectayum
NPOMbILLSIEHHOCTHU L0 32, 36,37,40,41
MnK1.1
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