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1. OBLWASI XAPAKTEPUCTUKA PABOYEWU MPOrPAMMbI YYEEHOMN
AncumninHbl 6A.11 bUOJNOIrnA

1.1. MecTo AucuMNNMHbI B CTPYKTYpe OCHOBHOMN npodeccnoHanbLHON obpasoBaTenbHON
nporpaMmmbl

ObueobpazoBatenbHas aucuunnvHa «buonorms» sBnsieTcss 00s13aTeNbHOM  YacTbio
obuweobpasoBaTenbHOro Lukna obpasoBaTenbHon nporpammel B cootBeTcTBumn ¢ ®rOC CIr1O no
npodgeccun 29.01.33 MacTtep No N3roToBMEHNUIO LUBENHLIX N3OEMNNA.

1.2. LUenu u nnaHupyembie pe3yfbTaTbl OCBOEHUSI AUCLUMNIIUHDI.
1.2.1. Uenwu n 3agauv oUCLUUNMNUHDI.

CopepxaHne nporpammbl  obLleobpasoBaTtenbHon aucumnnuHbl  BA.11  Buonorus
HanpaBneHo Ha LOCTMXKEHUE pe3ynbTaToB €e M3ydYeHus B cOoTBETCTBUM ¢ TpebosaHuammn OrocC
COO c yyeToMm npodeccunoHansHon HanpasneHHocTn ®rOC Cr10.

Llenb wu3yyeHus aumcumnnuHbl  «Buonorma» Ha 6Ga3oBoM ypoBHe — OBnageHve
oOy4yaloLWmMMNCs 3HaHUSIMU O CTPYKTYPHO-(YHKLMOHANBHOW OpraHM3aumm XuBbIX CUCTEM Pa3HOro
paHra M npuobOpeTeHMe YMEHWA WCMNONb30BaTb 3TWM 3HAHWA AN rPaMOTHbIX OENCTBUN B
OTHOLUEHUN OOBEKTOB XXMBOW NPUPOAbLI U PELLEHNS Pa3NNYHBIX XNU3HEHHBLIX Mpobnem.

[ocTmkeHne uenu nsydeHns gucumniunHel «bronorna» Ha 6a3zoBom ypoBHe
obecne4vnBaeTCcs peLleHneM cneayoLwmnx 3agay:

1) ocBoeHue ob6y4alLWMMUCS CUCTEMbI 3HAHUI O BUMONOrMYECKUX TEOPUSX, YYEHUSIX, 3aKOHaXx,
3aKOHOMEPHOCTHAX, rMnoTesax, MpaBunax, ChyXalwmx OCHOBOM  Anst  opMMpOBaHUS
npeactaBfieHUA O €CTECTBEHHO-Hay4yHOW KapTUHE Mupa, O METOAax HayyHOro Mo3HaHus,
CTPOEHNN, MHOroobpasnm M OCOBEHHOCTSIX XXMBbIX CUCTEM pPasHOro YPOBHS OpraHusauum,
BblOAOLLNXCS OTKPbITUAX U COBPEMEHHBIX UCCreaoBaHNAX B Guonoruuy;

2) dopmupoBaHMe Yy OOy4yalWMXCA MNO3HaBaTENbHbIX, WHTENNEKTyanbHbIX W TBOPYECKMX
CNOCOBHOCTEN B MpPOLIECCE aHanu3a OaHHbIX O MyTSX pasBuUTUS B OMOMOrMM Hay4HbIX B3rNsgoB,
naen n NogxonoB K N3YHEHMIO XKMBbIX CUCTEM Pa3HOro YPOBHS OpraHu3aumu;

3) cTaHoBneHue y obyvarowmxca obLien KynbTypbl, OYHKLMOHANBbHOW FPamMOTHOCTU, pa3BUTUE
YMEHUN OOBACHATL U OLUEHMBATL SABMEHNSA OKPYXXAOLEro Mupa >KMBOW NpUpoabl HA OCHOBAHWUK
3HaHWI 1 ONbITa, NONYYEHHbIX NPU N3y4YeHUN BLUONOrnK;

4) chopMmupoBaHue y obyqatoLLMXCa YMEHMI UANOCTPUPOBATb 3HaYeHNEe BUONOrNMYEeCcKnX 3HaHUN B
NPaKTUYECKON OeATEeNbHOCTU YerioBeka, PasBUTUM COBPEMEHHBIX MEOULMHCKMX TEXHOMOMMA W
arpobroTexHoNornng;

5) BocnuTaHue yYOEeXOEHHOCTM B BO3MOXHOCTM MO3HAHUS 4YErOBEKOM >KMBOW MPUMpPOAb,
HeobxoaMMOCTN BEpPEXHOro OTHOLUEHUSI K HEeW, COBNoaeHns 3TUMEeCKMX HOPM Mpu NpoBeaeHun
Ounonornyecknx nccneaoBaHum;

6) OCO3HaHMe UEHHOCTM OWMONOrMYecKNx 3HaAHUM [Of9 MOBLILWEHUS YPOBHS 3KONOrM4ecKom
KynbTypbl, 4115 (POPMUPOBAHNSA HAYYHOrO MUPOBO33PEHUS;

7) nNpuOBPETEHHBIX 3HAHWUA N YMEHUI B MOBCEOHEBHOMW XXW3HM ANSA OLEHKN NOCNeacTBUA CBOEW
AEATENbHOCTN MO OTHOLLEHUIO K OKpyXatowen cpeage, cobCcTBEHHOMY 340pOBbl0, 060CHOBaHNE ©
cobntogeHne mep npodmnakTnki 3abonesaHui.



1.2.2. MnaHupyemble pe3yrnbTaTbl OCBOEHUA Y4eOHOM AUCUUNIIMHBI B COOTBETCTBUM C
®dIroC CMo u Ha ocHoBe PI'OC COO

O6wwe komneTteHumn (aanee — OK) n npodeccnoHanbHble komneteHummn (aanee — NK) oroc
ClNO B coOTHeCeHWM C §NUYHOCTHbIMW, MeTanpeaMeTHbIMU U NpeamMeTHbIMU  pesyrbTatamu

0by4eHunst 6asoBoro ypoBHs (ganee — MP6) $roC COO npeacrtaeneHsl B Tabnuue:

Koa n HanmeHoBaHue

HavmeHoBaHMe NMUYHOCTHbIX U

HanmeHoBaHue npeamMmeTHbIX

OK, MK MeTanpeaMeTHbIX pe3ynbtaTtoB (PrOC COO)
(®roc Ccno) pesynbtaToB (LO, MP)
(Proc coo)
OK 01. B yactu Tpyaosoro YmeTb
Bbibupatb cnocobbl | BocnUTaHuA: NP6 1. CdhopmMnpoBaHHOCTb 3HAHWUIA O
peLleHns 3aav | | [o10BHOCTL K Tpyay, | MecTe 1 pomm 6|/.|onorvw| B cucteme
npodeccuoHanbLHOM 0CO3HaHME LEeHHoCTY | HAYYHOTO  3HaHus; PYHKLMOHaNbHON
AeATenbHOCTH ) rPaMOTHOCTM YenioBeka AN peLleHus
macTepcTBa, Tpygonobue;
NPUMEHUTENBHO K _ | n3HeHHbIX Npobnem.
pasnNYHbIM - [TOTOBHOCTb K @KTUBHOM | PG 2. CchopMMPOBaHHOCTL  YMeHUs!
KOHTEKCTaM. AEATENBHOCTN  TEXHOMNOIMNYECKON | packpbiBaTh cogepxxaHue
M counarnbHON HanpaslieHHOCTU, | ocHOBOMOMararLWmx Omnonorn4yeckmx
CNocoGHOCTbL WMHMLMMPOBATL, | TEPMUHOB W MOHSATWI: XU3Hb, KIeTKa,
nnaHMpoBaTb U CaMOCTOATENbHO | TKaHb, opraH, opraHuam, BUA,
BbIMNOMHATL TaKYI0 AEATENbHOCTb; | MOMYMsAUMS, 3Kocuctema, OuoLLeHO3,
- - MHTEPEC K Pa3nNUHbIM bGrocdepa; MeTabonmam (obmeH
chepam npodeccrmoHanbHom BeLecTs
W MNpeBpalleHne 3Heprum), romeocras
OEeATENBHOCTMW.
(camoperynsums), ©OuocuHTE3 Oenka,
MeTanpeameTHble pe3ynbTaTthbl
CTPYKTYpHasi ~ OpraHmMsauus  XuBbIX

OOJIKHbI OTpaXaTh:
OBnageHue yHMBepcanbHbIMU
y4e6HbIMU NO3HaBaTeNbHbIMU
OeNCTBUAMMU:

CUCTEM, OUCKPETHOCTb, CaMoperynsauus,
camoBocrpou3BeeHe (penpoaykums),
HacneacTBEHHOCTb, N3MEHYNBOCTb,
SHEepro3aBNCMMOCTb, POCT U pasBuTue,

a) 6a3sossie J102U4ECKUE | ypoBHEBAs OpraHU3aLms.

Oeticmeusi: MP6 3. CdopMMPOBAHHOCTb YMEHMS
- CaMOCTOAITENbHO | pacKkpbiBaTb cogepxaHve
dopmynunpoBatb N | OCHoBOMNONarawLLmx BGuronornyeckmx
aKTyanuavpoBaTb npo6nemy, | TEOPUN n rmnoTes: KNeToYHON,
paccMaTpuBaTh ee BCECTOPOHHE, | XPOMOCOMHOM, MYTaUWOHHOM,

- yCTaHaBnnBaTb CyLleCTBEH HbIN

3BOJIHOLMOHHON, NMPONCXOXOEHUA XKNU3HU
1 4yeroBeka.

NPU3HaK WM OCHOBaHWA Ang
CpaBHeHMs, KnaccuduKkaLmn 1 MP6 4. CdopMUPOBAHHOCTb YMEHMS
0B0BLLIEHUS: packpbiBaTb ocHoBononarawoLme
i OnpenensTs Lenm Buonoruyeckune 3aKOHbI "
3akoHomepHoctn (. Mengena, T.
AEATENBHOCTY, sapasarb MopraHa, H.W. Basunosa, 3. Nekkens,
napameTpbl ®. Mionnepa, K. Bapa), rpaHuusl nx
W KpUTEpUM X NOCTUMKEHNA, NPUMEHUMOCTU K XUBBLIM CUCTEMAM.
- BbiABNATb 3aKOHOMEPHOCTU U NMPoO 5. npmo6peTeHme onbiTa
npoTneBope4ms B | npumeHeHuns OCHOBHbIX MeTon0B

paccmMmaTpmBaeMblX ABITEHUAX;

Hay4HOro MNO3HaHWUS, MCMONb3yeMblX B
ouonorun: HabnogeHua

- - BHOCUTb  KOPPEKTUBLI B

[eATEenbHOCTb, oLeHMBaTb N onncaHna XmnBbiX CUCTEM, MNMpoLEeCCOB

COOTBEeTCTBME pesynbLTaToB 1 SIBMNEHUM; OpraHu3aumn un nposeneHUd

Lensm, OLeHUBaTb PUCKY ouonorn4yeckoro SKCNepuMeHTa,

NOCNeaACTBUIN AEATENbHOCTY; BblOBWXXEHUNA rmnoTes, BbIiABI1IEHUA
3aBuUCMMOCTU MeXxXay uccnegyembiMun

6) 6a3osbie uccriedogamersibCKue
delicmeusi:

BENUYNHaAMK, 0O bACHEHUS NONy4YeHHbIX

5 pesynLTaToB
- Bllajets HaBb”faMV' y4e HO: M POPMYNMPOBaHUA  BbIBOOOB C
“ccrnenosaTenbCkon M MPOEKTHOM | icnonb3oBaHMeM  HayuHbIX  MOHSITHIA,
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AeSTENbHOCTHU, HaBbIKaMu
paspeLueHns npobnem;

- BbIABNATb NPUYNHHO-
CneacTBeHHble CBA3N n
aKTyanuampoBsaTb 3agady,
BblABUraTb MMNoTe3y ee peLLeHus,
HaxoauTb aprymeHTbl ans
[AoKasaTenbCcTBa CBOMX
YTBEPXKOEHWIN, 3agaBatb

napameTpbl U KpUTEPUUN peELLIEHUS;
- aHanusuMpoBaTb MOJTyYEHHbIE B
xonae peLueHus 3agaun
pe3ynbTaThl, KpUTHYECKM
OoLeHuBaTb MX [OOCTOBEPHOCTb,
NPOrHo3MpoBaTb M3MEHEHue B
HOBBbIX YCITOBUSX;

- paspabaTbiBaTb NfaH peLleHus
npobnembl Cc y4yeToM aHanusa
MMEKLNXCss  MaTepuanbHbIX U
HemaTepuarbHbIX PECYPCOB;

-- YyMEeTb MEPEeHOCUTb 3HaHuA B
no3HaBaTEeNbHYI U NPAKTUYECKYHO
obnacTtu XunsHenesaTenbHOCTU;

- YMETb MHTErpupoBaThb 3HaHWS U3
pasHbiX NpegMeTHbIX obnacTew;

- BblgBMraTb HOBble  UAOeMW,
npegnaratb OpUrMHanbHble
noaxoAdbl U peLLeHust.

TEOpUIA N 3aKOHOB.

MP6 6. CdopMnpoBaHHOCTbL YMEHUS
BblOENSATb  CYLIECTBEHHbIE  MPU3HAKK
BMPYCOB, KIMETOK MPOKapuoT N 3yKapuoT;
OOHOKIMETOYHbIX U  MHOTFOKITETOYHbIX
OpraHnM3moB, BuOOB, OMOreoLeHO30B U
9KOCMCTEM; OCOBGEHHOCTM MpOoLECCOB
obmeHa BelwecTtB © MpeBpalleHus
3HeprMm B Knetke, (OTOCUHTE3a,
MnacTU4Yeckoro U 3HEepPreTU4Yeckoro
obmeHa, xeMoCuHTEe3a, MUTO3a, Meno3a,

OnNo40TBOPEHUS, pa3BUTUSA "
pa3MHOXEHWS, MHOMBUAYaNbHOIO
pasBuUTUsi  opraHuama (OHTOreHesa),
60pbObI 3a CyLLECTBOBaHMe,
€CTECTBEHHOIO oTbopa,

BMOoobpasoBaHus, NpMcnocobreHHOCTH
OpraHM3amMoB K cpede  obutaHus,
BMUSHUS  KOMIMOHEHTOB  3KOCUCTEM,
@HTPOMOreHHbIX U3MEHEHNI

B 9KOCUCTEMAX CBOEN MECTHOCTH,
KpyroBopoTa BeLLeCTB U npeBpaLleHue
3Heprun B Brocdepe.

MP6 7. CcopmMUpOBAHHOCTb YMEHMUS
NPUMEHATL MOMyYEeHHbIE 3HaHUA AN
06BbSACHEHNsT OMONOrNYECKMX MPOLLECCOB
W ABNEHUN, NS NPUHATUS NPaKTUYECKNX
peLleHnn B MOBCEAHEBHOW XN3HU

c uenbto obecnevyeHuss GesonacHocTh
CBOEro 3[10p0BbS n 300pOBbA
OKpyXXawLux  nogen,  cobnogeHus
3gopoBoro  obpasa  KM3HW,  HOPM
rPamMoOTHOro MOBEAEHMUS B OKpYXatoLen
npupoaHoOMn cpefne; noHnMaHue
HeobxoaumMocTun NCNoNb30BaHUs
OOCTWXEHUA COBPEMEHHOW Buonornm um
OuoTexHonornin Ans  pauMoHarnbHOro
NpUPOAONOSib30BaHUS.

MP6 8. CdopmMUPOBAHHOCTb YMEHMS
peliaTb Ouonornyeckme 3agauu,
COCTaBMsATb  FEHOTUMUYECKUE  CXEMb
CcKpelunBaHus

ONd  pasHblX TUMOB  HacregoBaHUSA
MPU3HAKOB Yy OPraHU3MoOB, COCTaBMSATb
CXeMbl NepeHoca BELLECTB U 3HEepPrum B
akocucTemax (Uenu nuTaHus, NueBble
cetn).

MP6 9. CdopMnpoBaHHOCTb YMEHUN
KPUTUYECKN OLeHMBaTb MHMOPMaLUIo
BGuonornyeckoro coaepxaHus,
BKITIOYAIOLLYI0 NCeBOOHAYYHble 3HaHUSA
M3 pasnnyHbIX WMCTOYHMKOB (cpeacTtsa

MaccoBoOW MHdopMaLuu, Hay4HoO-
nonynsipHble mMaTepwuansl);
MHTEPMNPETUPOBATbL 3TUYECKME aCMeKThbl
COBPEMEHHbIX nccrneaoBaHui B
ovonorun, mMeauumHe, OMOTEXHONOruu;
paccmaTtpmBaTtb rnobanbHble
3Kornormyeckne npo6nemol
COBpPEMEHHOCTU,  dopMupoBaTb MO
OTHOLUEHMIO K  HUM  COBCTBEHHYHO




no3unuuio.
MP6 10. CcopMMpOBaAHHOCTL YMEHUN
co3gaBaTb COBCTBEHHbIE MUCbMEHHbIE U
yCTHble  cooOWeHMss Ha  OCHOBe
BGuonorn4eckon NMHdopMaumn 13
HECKOJIbKMX ~ UCTOYHWMKOB,  FPaMOTHO
ucnomnb3oBaTb MOHATUWHBLIA  annapat
Buonoruu.

OK 02. JInyHoCTHBIE pe3ynbTathl [M1P6 1. CdhopmMupoBaHHOCTb 3HaHUN O
Wcnone3oBaTtb OOMKHbI OTpaxaTb B YacTu:i mecte M ponu 6uonormm B cuUcTeme
COBpEMEHHbIE CpeacTBa | LLEHHOCTU Hay4YHOro NO3HAHUA: | HAYYHOro  3HaHWS;  (PYHKLUMOHAarbHOM
noucka, aHanusa -chOpMUPOBAHHOCTb rPamMoTHOCTU 4ernoBeka Ans peLleHus
W UHTEepnpeTauum MUPOBO33pPEHUS, XW3HEHHbIX Npobnem.
WUHpopmaunm cooTBeTcTBYtoLLero coBpemeHHomy| MMP6 7. CcopMMpOBaHHOCTL  yMEHUA
N NHPOPMALIMOHHBIE YPOBHIO  pas3BUTUS  HayKM W NPUMEHATb MOJTyYEeHHble 3HaHua Ans
TEXHOMNormn Ans o6LLeCcTBEHHON NpaKkTuKn, o6bACHEHNS BUONOrMYECKUX NPOLIECCOB
BbINOMHEHUS 3aaay OCHOBaHHOIO Ha guarnore KynbTyp, W ABMEeHW, ONS NPUHATUS NPaKTUYECKUX
npodeccuoHarnbHoM cnocobCTByOLLErO OCO3HaHMWI0| peLieHnA B MOBCEOHEBHOM XWU3HU C
AeATenbHOCTH CBOEro MecTa B MONUKYNbTYpHOM uenbto  obecnedyeHnss  6e3onacHoOCTU
Mupe. CBOEro 3[,0pOBbS n 300pOBbS
MeTanpeameTHble pe3ynbTaTbl OKpyXXawWMX  nwogen, cobnogeHus
OOJMKHbI OTpaxaThb: 3gopoBoro  obpasa  KM3HW,  HOPM
OsnageHue yHMBEpCanbHbIMY TPaMOTHOIO MOBEAEHUS] B OKpYXatoLLen
y4eOHbIMU no3HaBaTeNbHbIMK NPUPOAHOMN cpege; noHMMaHue
OENCTBUAMMU: HeobxoaumMocTun NCMNonb30BaHUA
B) paboTa ¢ nHdopmaumen: OOCTWXEHUA COBPEMEHHON Buonornm um
- BNafgeTb HaBblkamMy MNOMy4YyeHusi BUOTEXHONOrMIN ANA  pauUOHAIbHOMO
WHdopmaunm NPMPOAONONb30BaHUS.
M3 WCTOYHMKOB pasHbix Tunos, NP6 10. CdopmMUpoBaHHOCTb YMEHWUI
CaMOCTOAATENbHO  OCYLLECTBNATH cOo34aBaTb COOCTBEHHbIE MMCbMEHHbIE U
MOWCK, aHanm3, CUCTEMaTn3auMio | YCTHble  COOOLLEHNss  Ha  OCHOBe
U uMHTepnpeTauuo uHdopmaumm bruonoruyeckom NMHopmaunm "3
pasnUYHbIX  BUOOB U (POPM HECKONbKMX  UCTOYHMKOB, PaMOTHO
npeacTaBneHns; MCMonb30BaTb MOHATMWHBLIA  annapaTt
- oueHuMBaTb  [OOCTOBEPHOCTb, Omomnoruu
NEernTMMHOCTb UHpopMaLnn,
ee COOTBETCTBME MpPaBOBbIM U
MOparnbHO-3TU4ECKMM HOpMaMm
OK 04. JInyHOCTHBIE pesynbTtatil | [IP6 5. MpuobpeteHne  onbiTa
O dhekTUBHO AOMKHBLI OTpaxaTb B 4acTu: | TPUMEHEHMs OCHOBHbIX MeTOa0B
B3aMMOEWNCTBOBATbL U LEHHOCTM HAay4HOro Mo3HaHwsi: | HAYYHOTO MO3HaHMS, WCMONb3yeMbiX B
paboTtatb 0CO3HaHWE LEHHOCTM  HayuHoil Guonoruu: HabnogeHus u onucaHns
B KOJNIEKTUBE [ESTENbHOCTH, FOTOBHOCTE | KVBBIX CMCTEM, MPOLIECCOB 1 SBMEHWIA;
1 KOMaHzge. OCYLLIECTBAATL  NPOSKTHYIO W opraHusaumm " npoeefeHus
BGuonorn4yeckoro 3KCMEepPUMEHTA,
ncenenosaTenibekyto BbIABWKEHUST  TUMNOTE3,  BbISBEHUS
ACATENBHOCTb MHAUBUAYANBHO U | sappcumocTt Mexay — MccrieayeMbiMu

B rpynne.
MeTanpegMeTHble pe3ynbTaThl
AONMXKHbI OTpaXaThb:

OsnageHue yHMBEpCanbHbIMM
KOMMYHUKaTUBHBIMU OEACTBUSMU:
6) coBMecTHasi AeATENbHOCTb:

- MOHMMATb W  WCNOSb30BaTb
npenmyLecTBea KOMaHOHOW U
WHOUBUAYANbLHOW paboThl;

- MPWHMMaTb Lenu COBMECTHOM
AEsATENbHOCTM, OpPraHM3oBbIBaTb
W KOOPAMHMPOBATb AEWCTBUSI MO
ee  [OCTWKEHUIO: COCTaBNsiTb

BENMMYMHAMU, OOBACHEHUST MONYYEHHbIX
pesynbTatos " dhopmMynnposaHuns
BbIBOJOB C WCMOSMb30BAHNEM Hay4HbIX
NOHATUIN, TEOPUIN N 3AKOHOB
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nnaH [OencTteuir, pacnpenensatb
ponu c y4yeTom MHEHUN
YYaCTHMKOB obcyxaaTb

pesyrnbTaTbl COBMECTHON paboThl

OK 07. JInyHOCTHBIE pesynbTtathl | [1P6 5. MprnobpeTeHune onbiTa
CopgewncTteoBaTb AOMKHbI OTpaxaTb B 4acTu: | TPUMEHeHus OCHOBHbIX MeTo40B
coxpaHeHuio 3KONOrMYEeCcKOro BOCMNUTAHUS: Hay4yHOro MO3HaHWs, MCNONb3yEMbIX B
OKpyXatoLlen cpeabl, } ChOPMMPOBAHHOCTb ovonorun: HabnogeHus wu onucaxus
pecypcocbepexeHnto, SKONOTUYECKOI KyFbTYpb, XMBBIX CUCTEM, NPOLIECCOB N SABMEHUN;
NPUMEHATb 3HaHNs 06 opraHmsaumm " npoBeaeHus
N3MEHEHUN KnumarTa, roHNMaHne BrNAHNA COUNANBHO™ | 5, 0o ryeckoro 3KCNeprMEHTa,
NpUHLMNbI Gepexnnaoro | PKOHOMUYECKNX — NMPOUECCOB  HA | g, npyykennsi  runoTes,  BbisSiBREHWs
MPOV3BOACTBA, cocrosnme  NpupoAHou W | saBucumocT Mmexay uvccneayembiMu
ahheKTUBHO couynansHon CpeAbl, OCO3HAHWUE | penuynHammK, 0OBbACHEHUST MOMYYEHHbIX
OencTBoBaTh B rnobasnbHoro Xapaktepa | pesynbTtaToB 7 dopmMynmnpoBaHus
Yype3BblYalHbIX 3Konornyeckux npobnem; BbIBOJOB C WCMOSb30BaHNEM Hay4HbIX
cutyaumsx - nyaHMpoBaHne N | MOHATUNA, TEOPUIN N 3aKOHOB.
ocywiectenenne pencteuii B | [IP6 6. CchopmupoBaHHOCTb  yMeEHUS
OKpyXaloLLeil cpefe Ha ocHose | BBIAGNSTE  CyLIECTBEHHble  MpU3HaKM
3HaHMs  ueneli  ycToiiumeoro | BYPYCOB, KNETOK MpOKapuoT v dykapuor;
DA3BUTVIS YeroBeYecTBa: O[HOKIMETOYHbIX U  MHOFOKIETOYHbIX
. aKTMBHO® HEnpUsITHe ASHCTEUN OpraHnM3moB, BWOOB, OMOreoLeHO30B U
_ | akocuctem; OCOBGEHHOCTM MpOoLECCOB
MPUHOCALLMX BPEA OKPYXAIOWEN | sGvena  BelwlecTB ©  npeBpaLLeHus
cpene, 3HeprMM B KreTke, (POTOCUHTE3a,
- ymeHne NPOrHO3MPOBATL | mnacTM4eckoro U 3HEPreTUYEecKoro
HebnaronpuaTHbIEe 9KONOrMYeckne | obmeHa, XeMOCUHTE3a, MUTO3a, Melo3a,
nocneacTBusl NpeanpUHMUMaembiX | ONrogoTBOPEHNs, pa3BUTUSA "
OEeNCTBUIA, NpeaoTBpaLLaTh UX; pasMHOXeHMS, NHOMBUAYANbHOIO
- pacLuMpeHue onbiTa | pasBMTUa  opraHmsma  (OHTOreHesa),
AeSTeNbHOCTH akonoriyeckor | 6OPLObI sa CyluectsoBaHue,
HanpaBneHHOCTH. €CTEeCTBEHHOIo oTbopa,
MeTanpeaMeTHbile  pesynbTarsi BMOoobpasoBaHus, NpMcnocobreHHOCTH
. OpraHuM3amMoB K cpefge  obutaHwus,
OOMKHbI OTpaXaTb:
BMUSHWA  KOMMOHEHTOB  3KOCUCTEM,
Osnapehne yHuBepcanbHbIMK a@HTPOMOreHHbIX N3MeHeHuM B
KOMMYHMKaTUBHBIMM aKocucTemax cBoeit MECTHOCTMH,
AencrensmMmn: KpyroBopoTa BeLeCcTB ¥ MpesBpalleHune
6) coBMeCTHast AeATENbHOCTb: aHepruu B Guocdepe.
- noHumatb UK ucnonb3osatb | [MP6 7. CdopmMUpPOBaAHHOCTL YMEHMUS
npeuMyLlecTBa  KOMaHOHOM U | MPUMEHATL MOMNyYeHHble 3HaHuA [Ans
I/IH,D,VIBI/I,D,yaJ'IbHOIZ pa6o'|'b|; obbACHeHUA Buonornyecknx npoteccos
- NPUHUMATbL LErM COBMECTHoN | Y ABMEHWNNA, ANs MPUHATUS NPaKTUYEeCKNX
[esTenbHOCTW, OpraHu3oBbiBaTh | PELEHMN B NOBCEAHEBHOW KNU3HWU C
M KOODAVHUPOBATL AGHCTBUS MO uensto  obecneveHns BHesonacHOCTU
ee  [OOCTWXKEeHWK: COCTaBnsiTb CBOETO 3H0poBbA - W 3AOPOBLA
. . oKpyXkawwmx  nogen,  cobnopeHus
nnax - AeNCTBuM,  pacnpeiensite | ;nonosoro  o6pasa XM3HW,  HOPM
pon C  y4€TOM  MHEHWWN | rhaMoTHOrO MoBedEeHWst B OKpYKaloLLe
y4acTHUKOB obeyxaaTh | npupoaHom cpene; NoHMMaHe
pesynbTaTbl COBMECTHON paboThbl | HeobXxoanMOCTK UCMONb30BaHNsA
OOCTWXEHUA COBPEMEHHOW Buonornm um
OGuoTexHonornin Ans  pauMoHarnbHOro
NpPMPOL4ONoNb30BaHUs
BO. 03 3HaTb
BbinonHeHue - 3-3 OCHOBHbIe HanpaBneHUA coBpeMeHHOn 6uotexHonorun. Metoabl
peMOHTa u 6uoTtexHonoruu.
0BHOBNEHNSA - 3-4 Pa3BuTME NPOMbILLNIEHHOW BMOTEXHONOIUM U ee NPUMEHEHME B
LUBEWHbIX KWU3HM YernoBeKa,
n3genuin no YmeTb




VMHAMBUAYaNbHbLIM - ¥-10 aHanu3aupoBaTb UH(OopMaLMIio O pa3BUTUM NPOMbILLIIEHHOMN

3aKa3am

MK 3.2. NogbupaTtb
mMaTepuanbl Ans

PEMOHTA.

onoTtexHonorumn

BO.04
BbinonHeHne
peMoHTa n
M3roToBfieHne
rOnoBHbIX
y6opos no

NHAMBUAYanNbHbIM
3akasam (no BblGopy)
MK 4.2. BbinonHATb

paboTbl No

N3roToBJIEHNIO U

oTaenke

rOfOBHbIX YGOPOB U3

Pa3fIn4HbIX
mMaTepunanos.

1.3 LeneBble opueHTUMpbI, ¢opMupyeMble B npoLecce OCBOEHUA Yy4eOHOWM
AUCLMMIUHBLI, B COOTBETCTBUKN C NporpaMmon BocnmtaHna no npodpeccumn 43.02.15 MNoeapckoe
N KOHOMTEepCKoe Aeno

O603HauyeHue LleneBble OpueHTUPDbI

LO 36 [eatenbHo BbipaXaloLwuin No3HaBaTeNbHble MHTEPECH! B pa3HbiX NpeaMeTHbLIX obnacTtax
C YY4ETOM CBOWX MHTEPECcOB, CMOCOBHOCTEN, AOCTUXEHWUW, BbIOpPaAHHOIO HamnpaBneHus
npodgeccnoHanbHoro o6pasoBaHnsa 1 NOATOTOBKM.

Lo 37 O6nagatowmn npegcraBneHneM 0 COBPEMEHHOW Hay4YHOW KapTUHE Mupa, OOCTUXEHUSAX
HaykKM W TEXHWKW, apryMEeHTUPOBAHHO BbIpaXalLwWMi MOHMMaHMWE 3HAYEeHUS Hayku u
TEXHOMNOIrMIN ANs pasBuMTUSA poccumnckoro obuiectsa n obecnedeHus ero 6e3onacHoOCTU.

LO 40 Vcnonb3ylownin - coBpeMeHHble CcpeacTBa Moucka, aHanuMsa W uHTepnpeTtauum
MHcpopmaumu, WHOPMaLNOHHBIE TexXHonornm ans BbINOSTHEHUS 3agad
npogeccnoHasnibHON OeATENbHOCTH.

LO 41 PasBuBaowWnii N NPUMEHSIOLNIA HaBbIKM HABNIOOEHUS, HAKONIIEHUA U cMCTeMaTm3aumnm

CbaKTOB, OCMBbICIIeHNA oOnbiTa B eCTeCTBeHHOHayLIHOVI n FYMaHMTapHOVI obnacTtax
NO3HaHWUA, ccrnegoBaTenbCKon n ﬂpO(beCCMOHaﬂbHOVI AEeATENIbHOCTU




2. CTPYKTYPA N COQEPXXAHWUE YYEBHOW OUCLUUMIINHDI

2.1. O6bem yyeb6HOM AUCLUNIIMHBI U BUAbI y4e6HOM paboTbl

v O6bem B
Bua yye6HoM paboThl
Yacax
O61bem obpasoBaTefibHOW NPOrpamMmMmbl UCLUMIIUHBI 72
BT u.
OcHOBHOe cogepXxaHue 72
BT. Y.
TeopeTuyeckoe obyyeHne 46
npakTuyeckne 3aHaTna 14
nabopaTtopHble 3aHATUS -
MpodpeccnoHanbHoO-opueHTMPOBaHHOE coaepaHue (coaepxaHue i
npuKnNagHoro moaynsi)
BT. Y.
TeopeTuyeckoe obyyeHne 2
npakTU4yeckue 3aHATUSA 10

MpomexyToyHas aTTecTauus B Buae auddepeHUnpoBaHHOro 3a4yeTta
(1 cemecTp)
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2.2.  TemaTudeckuin NnaH n cogepxaHne ydebHon gucumnnunbl «brnonornsay

Koabl kKoMmneTeHUun,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopmupoBaHuio
pa3genoB U TeMm npakTuyYecKkue 3aHATUs, NPUKNagHoON Moaynb YyacoB KOTOPbIX
cnocobcecTByeT
3N1IeMeHT NporpamMmbl
1 2 3 4
1 cemecTp 72:
48 Teop.,
24 np.
Paspen 1. Buonorus kak Hayka. JKuBble CUCTEMbI U X OpraHu3aums 2
Tema 1.1. CopgepxaHue y4ye6Horo matepuana 2 OK 01,
Buonorus B cucteme Buonorns — Hayka o >xmBown npupoge. CessM Guonormm ¢ OBGLLECTBEHHBIMU, TEXHUYECKUMU U LO 36,37,40,41
Hayk. ObLwas OPYrMMU eCTECTBEHHbIMWU Haykamu, dunocoduren, penurmen, 3TMKoW, 3CTETMKOW 1 npasom. Pornb
XapakTepucTnKa xXmu3Hu Buronormm B oOpMMpOBaHUN COBPEMEHHON Hay4YHOW KapTuHbl Mupa. Cnctema Brnonormyeckmx Hayk.
MeTogbl MO3HaHUA KMBOW npupoAdbl (HabnaeHue, 3KCMEPUMEHT, OMNucaHue, W3MEpPEHUE,
KnaccudukaLumsl, MOgenMpoBaHne, ctTaTtucTmyeckas obpaboTka AaHHbIX).
>KuBble cuctembl (BuocucTtembl) Kak npeameTt usdydeHust Guonormmn. OTnvuMe XMBbIX CUCTEM OT
HeopraHudeckon npupogpl. CBoncTBa OMOCUCTEM N NX pa3Hoobpasue.
YpOBHM OpraHu3auum OUOCUCTEM: MOJSIEKYNAPHO-TEHETUYECKUIA, KIETOUHbIN, OpraHN3MeHHbIN,
NonynsUMOHHO-BUOOBOW, 3KOCUCTEMHBIN (OMO - reoLeHOTUYECKNIA), BMocdepHbIV
Paspgen 2. XuMn4eCcKuii COCTaB U CTPOEHUE KIETKU 8
Tema 2.1. CopepxaHue y4ebHOro marepmana 2 OK 01, OK 02, OK 04
CTpyKTypHO- Lntonorns — Hayka o kneTke. KnetoyHasa Teopus — npvMmep B3auMOLENCTBUSA naen n ¢hakTtoB B 1O 36,37,40,41
dyHKUMOHanNbHas Hay4YHOM Mo3HaHun. MeToabl U3y4eHUs KNEeTKU.

opraHu3auma KneTok

KneTka kak LenocTHas xmBas cucteMa. Tunbl KNeToK: ayKapuoTudeckas U NpokapuoTuieckas
OcobeHHOCTM CTpOeHMs npokapuoTuyeckon knetkn. KnetouHass cteHka Gaktepun. CtpoeHue
aykapuotmdeckon KrneTkn. OCHOBHble OTNUYMA pPacTUTENbHOW, >KMBOTHOW W TPUBOHOW KNeTKu.
[MOBEPXHOCTHbIE  CTPYKTYpPbl KMNETOK — KAETOYHAs CTeHKa, [MUMKOKanuMKC, WX  QYHKUUN.
MnasmaTnyeckas membpaHa, ee cBoncTBa N PYHKUUM.

Uutonnasma n ee opraHongbl. OgHomembpaHHble opraHouapbl knetku: OIC, annapat [onbaxwm,
nn3ocombl. [lonyaBTOHOMHbIE OpraHouAabl KNeTku: MUTOXOHApuM, nnactuabl. [MpoucxoxaeHue
MUTOXOHAPUA W nnactug. Bugpl nnactmg. HememOGpaHHble opraHougbl KneTku: pubocOoMbl,
KNEeTOYHbIV LIEHTP, LEHTPUOMN, PECHUYKN, XIYTUKU. DYHKLIMM OpraHOMaOB KNeTku. BkroyeHus.
Appo — perynaTopHbii UeHTp kneTkn. CTpoeHue sgpa: sgepHas oborodka, kapvonnasma,
XpPOMaTVH, 90pbILWKO. XPOMOCOMbI. TpaHCNOpT BeLLeCTB B KreTke. HekneTouyHble hopMbl KU3HU —
BMpYycCbl. Victopusa oTkpbitusa Bupycos (. . MiBaHoBckuin). OCOBEHHOCTN CTPOEHNUS N KUSHEHHOTO
umkna BupycoB. baktepuodarn. bonesHu pacTeHuKn, >XMBOTHLIX W YeroBeKa, Bbl3blBaeMble
Bupycamu. Bupyc vmmyHopeduumuta denoseka (BUY) — Bosdyagutens ClWOa. lNpodmnaktuka
pacnpocTpaHeHnsi BUPYCHbIX 3abonesaHun
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HaumeHoBaHune
pa3genoB U TeMm

CopepxaHue yyebHoro matepuana (OCHoBHoe M NpopecCUoHarNbHO-OPUEHTUPOBAHHOE),
npakTuyYecKkue 3aHATUs, NPUKNagHoON Moaynb

O6bem
yacoB

Kopbl koMneTeHUuMN,
c¢hopmupoBaHuio
KOTOPbIX
cnocobcTByeT
3neMeHT NporpaMmbl

1

2

w

4

Tema 2.2. Xummnyeckum
cocTaB kneTku. Boga u
MUHepanbHble BelecTea

XUMMYECKMI COCTaB KNEeTKN. XUMUYECKUE ISIEMEHTHI: MaKpO3J1IEMEHTbI, MUKPO3JIEMEHThI. Boga un
MUHepalibHble BeLlleCTBa. CDYHKLI,VIVI BOAbl N MUWHEpalibHbIX BELECTB B KIIETKE. I'Io,u,p,ep»(aHme
ocmoTmn4yeckoro banaHca.

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

TemaTuka NpakTU4ECKUX 3aHATUN

Mpaktnyeckoe 3aHsTMe Ne 1. Buonoruyeckas pornb MUHeparnbHbIX BeELLECTB B 0becrneyeHuun
XN3HEAEATEeNbHOCTN OPraHM3MoB, NposiBNeHns aucbanaHca MMHepasnbHbIX 311IEMEHTOB.

Tema 2.3.
Buonorunyeckn BaxHble
XUMUYECKNEe coegNHEeHUs

CopepxaHue yyebHOro marepmana

Benkn. CoctaB u ctpoeHve 6enkoB. AMWHOKMCNOTbI — MOHOMepbl 6enkoB. HeszameHumble 1
3aMeHVMble aMUHOKMCMOTbl. AMUHOKMCIOTHBLIN COCTaB. YPOBHM CTPYKTYpbl GEnkoBOW MONEKynbl
(nepBuYyHas, BTOpUYHadA, TPeTMYHaA M YeTBepTUYHaAs CTPyKTypa). XumMuyeckue cBoncTBa Genkos.
Buonornyeckne dyHkuun BenkoB. dPepmeHTbl — OBuonormdeckue katanm3atopbl. CTpoeHue
dhepmeHTa: akTMBHbIN LEeHTp, cybcTpatHas cneuundumyHocTs. KodepmeHTol. Butamuubl, Otnvums
hepMeHTOB OT HEOPraHNYECKNX KaTann3aTopoB.

YrneBogbl: MOHocaxapuabl (rnoko3a, pubosa n gesokcmpnbosa), ancaxapvabl (caxaposa, nakrosa)
1 nonucaxapugbl (Kpaxmar, rrukoreH, uenntonosa). buonornyeckme dyHkumm yrnesogos. Jiunugbl:
Tpurnuuepuasbl, doconunuabl, cTepoungbl. MapodnnbHO-rMaApodobHbIE CBOWCTBA.
Buonornyeckme dyHkumm nunuaos. CpaBHeHWe yrneBodoB, 6enkoB M NMUNMAOB KaK MCTOYHWKOB
aHepruu. HykneuHosble kucnotol: OHK n PHK. Hykneotnabl — MOHOMEpbI HYKNEWHOBLIX KUCHOT.
Crpoetue u pyHkumm OHK. Ctpoenue n dyHkumn PHK. AT®: cTpoeHure u yHKumm

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

Paspgen 3. XXnsHepesAtTenbHOCTb KNEeTKU

Tema 3.1.

OOMeH BeLlecTB U
npeepaLleHne 3Heprum B
KneTke

CopepxaHue y4yebHoro matepuana

OO6meH BellecTB, MM MeTabonmam. Accumunsuust (MnacTuy4eckuin obmeH) 1 AUCCUMUNSLMS
(3HepreTuyeckni obmeH) — OBe CTOPOHbI €4uMHOro npouecca Metabonm3ama. Ponb 3akoHOB
COXpaHEeHNs BeLllecTBa W SHEPrMnM B MOHUMAHUM MeTabonmama. Tunbl oOMeHa BeLlecTB:
aBTOTPOMHBIV U reTepoTPOdHLIN. Ponb dyepmMeHTOB B 0OMEHE BELLECTB 1 NPEBPALLEHNUM SHEPTUN B
knetke. dPotocmHTe3. CBetoBass M TemHoBas asbl GoTocuHTE3a. Peakumm ¢oTocuHTE3a.
O dekTnBHOCTL hoTocMHTE3a. 3HadYeHne POTOoCKMHTE3a AN XU3HN Ha 3emne. BnusHue ycnosun
cpeabl Ha (POTOCMHTE3 U CMOCOObI MOBBLILIEHWS €r0 NMPOAYKTUBHOCTU Y KYIbTYPHbBIX PaCTEHUN.
XeMocuHTe3. XeMOoCUHTEe3upyoLLme baktepmum. 3HayeHne XxeMocuHTe3a Ans XusHu Ha 3emne.
OHepreTudeckni obmeH B kneTke. PaclienneHue BeLllecTB, BblAeNeHVWEe W akKymynvpoBaHue
3HeprumM B KreTke. JTanbl 3HepreTndyeckoro obmeHa. [nukonus. BpoxeHve U ero Bufbl.
KucnopogHoe okucneHune, wnu knetovHoe pAbixaHue. OkucnutensHoe docdopunmpoBaHume.
OdDEKTUBHOCTb IHEPreTUYEeCKoro obmeHa.

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

Tema 3.2.

CopepxaHue y4yebHoro matepuana

OK 01, OK 02, OK 04
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HaumeHoBaHune
pa3genoB U TeMm

CopepxaHue yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE),
npakTuyYecKkue 3aHATUs, NPUKNagHoON Moaynb

O6bem
yacoB

Kopbl koMneTeHUuMN,
c¢hopmupoBaHuio
KOTOPbIX
cnocobcecTByeT
3neMeHT NporpaMmbl

1

2

4

BuocuHTes benka.

Peakumn matpuyHoro cuHtesa. eHeTudeckaa mHpopmaums n OHK. Peanusauusa reHeTudeckom
MHopMaunn B kneTtke. NeHeTUYeCKUin Kog 1 ero CBoMcTBa. TpPaHCKPUNLNA — MaTPUYHbBIA CUHTE3
PHK. TpaHcnsauus — 6uocmHTe3 Genka. Otanbl TpaHcnsaumu. KogvpoBaHue amMuHokucrioT. Ponb
pubocom B G1MocuHTese benka

TemaTuka NPakTU4eCKnx 3aHATUIA

Mpaktnyeckoe 3aHaTMe Ne2. «PeweHne 3apav

HYKNeoTnaoB»

Ha onpegeneHne nocnenoBaTtesyibHOCTU

LO 36,37,40,41

Paspgen 4. PaamHoOXeHue

n mHaueungyanbHoe pasButme opraHM3mMoB

Tema 4.1.
YKM3HEHHbIN LMKN KNEeTKN

CopepxaHue yyebHoro matepuana

KneTouHbIN LUKKM, UMK XXU3HEHHbIW LMKN kneTkn. MHTepdasa n mutos. lNpoueccsl, npoTekatowue B
nHtepdpase. Pennukauma - peakums MaTpuyHoro cuHTesa [HK. CtpoeHue xpomocom.
XpOMOCOMHbIN  Habop — kapuoTun. [AuMnNnovgHbIn M rannougHbIn  XPOMOCOMHbIE  Habopbl.
Xpomatuabl. LiuTonornyeckne oCHOBbI PasMHOXEHUS U MHAVBUAYaANbHOrO PasBUTUS OPraHN3MOB.
Oenexve kneTkn — mmntos. Ctagum mutosa. lNpouecckl, npoMcxogdaLime Ha pasHbiX CTaaMsax MUTosa.
Bruonoruyeckuii cmbicn MuTO3a. MNMporpammupyemas rmbenb KneTkM - anonTo3

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

Tema 4.2. dopmbl
pa3MHOXeHUs
opraHu3moB

CopaepkaHue yye6HoOro matepuana

dopmMbl  pasMHOXEHUS opraHu3amoB: Gecnonoe u nonosoe. Bugbl Gecnonoro pasMHOXEHUS:
JeneHve HagBoe M MOYKOBaHME OAHO W MHOFOKNETO4YHbIX, criopoobpasoBaHue, BeretTaTuBHOE
pa3MHoOXeHue. VICKycCTBEHHOE KMOHUPOBaHME OPraHn3MOoB, ero 3HadeHme ans cenekuunm.

lMonoBoe pa3smHOXeHue, ero otnudma oOT Gecnonoro. Menos. Ctagum wmeniosa. [pouecchl,
npoucxogswiMe Ha cTagmax Menosa. [loBegeHne xpoMocoM B Menose.  KpoccuHroeep.
Brvonoruyecknii cmbicn U 3HavyeHWe Mmenos3a. ameToreHe3 — npouecc 00pasoBaHUSA MOMOBbLIX
KMNETOK Y XMBOTHbIX. [MonoBble enesbl: CEMEHHNKU U AnYHUKM. OBpa3oBaHne 1 pa3BuUTUE MOSIOBbIX
KNeToK — raMmeT (cnepmaTo3oua, anuekneTka) — cnepmartoreHes n ooreHed. OCOBEHHOCTM CTPOEHMS
ANLEKNETOK U cnepMaTo3ongos. OnnogoTBopeHue. NapTeHoreHes

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

Tema 4.3.
WHausugyansHoe
pas3BuTne opraHM3MoB

CopepxaHue yyebHoro matepuana

VHomBnayanbHoe pasButue (OHToreHes). OMOpuoHanbHoe pas3sutue (ambpuoreHes). OTanbl
3MOpUOHANbHOrO pasBUTUSA Y MO3BOHOYHbBIX >KMBOTHbIX: ApoGneHue, ractpynsauusl, opraHoreHes.
MocTambpuoHanbHoe pa3ButMe. Tunbl MNOCTIMOPUMOHANBLHOIO pPas3BUTUA: MpsSMoe, Henpsimoe
(MMunHo4YHOE). BrningHve cpedbl Ha pasBUTME OpPraHM3MoB; pakTopbl, CMOCOGHbIE BbI3bIBATb
BpOXOEHHble ypoacTBa. PocT n pasButne pacteHun. OHTOreHe3 LBETKOBOro pacTeHusi: OBOMHOE
0OnNoJ0TBOPEHUE, CTPOEHME CEMEHN, CTaAnun pasBnUTms

TemaTuka NpakTUH4ECKUX 3aHATUN

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

13




Koabl KoMneTeHUun,

HanmeHoBaHue CopepxaHue yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopmupoBaHuio
pa3nenoB U TeM npakTuyeckne 3aHATUA, NPUKNagHoON moaynb Yacos KOTOPbIX
cnocobcecTByeT
3NEeMEeHT NporpamMmb|
1 2 3 4
MpakTuyeckoe 3aHsaTHMEe Ne3. «VH(eKunoHHble 3aboneBaHns W anNugeMun B UCTOPUK 2
YyernoBeyecTBar.
Paspen 5. HacneactBeHHOCTb U UBMEHYMBOCTb OPraHU3MOB 12
Tema 5.1. CopepxaHue yyebHoOro marepmana 2
3akoHOMepHOCTH MpeameTt 1 3agayn reHeTukn. Ponb uuTonorum n amobpuonornm B CTaHOBIEHUM reHeTukn. Bknapg
HacnejosanuA POCCUIACKMX U 3apyBexHbIX YYeHbIX B pa3BUTUE reHeTukn. MeToabl reHeTUkM (rMbpuaonornieckuit, OK 01, OK 02, OK 04
LUMTOreHEeTU4ECKNI, MOINEKYNAPHO-rEHETUYECKUN). OcHoBHblE reHeTuyeckune NMOHATUA. LIO 36,37,40,41
eHeTnYeckas CUMBOMMKA, UCNOMNb3yemMas B CXeMaX CKpPEeLLUBaHWUNA.
3aKoOHOMEpPHOCTM HacnegoBaHWs MPU3HAKoB, YycTaHoBreHHole . MeHngenem. MoHornbpuaHoe
ckpewmBaHue. 3akoH eguHoobpasus rMbpuaoB nNepsoro nokoneHus. NpaBuno AOMWHMPOBAHWS.
3akoH pacuienneHus npuaHakoB. 'Mnotesa 4yMcToThl rameT. [onHoe M HEMONHOEe AOMUHUPOBAHME.
OvrnbpugHoe ckpelumBaHme. 3akOH HE3aBWCKMMOIO HacrnefoBaHUS Npu3HakoB. LiMToreHeTnyeckue
OCHOBbl  AMrMBpMAOHOrO  cKkpewwmBaHus.  AHanusupylowee  ckpewwmsaHue.  Mcnonb3oBaHue
aHanM3npyoLLEro CKpeLLMBaH1s ANsa onpeaeneHns reHotuna ocobu
TemaTuKa NpakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHATMe Ne4. PelweHve 3agad Ha onpeferneHve BepOsATHOCTM BO3HUKHOBEHUS 2
HacneacCTBEHHbIX MPU3HAKOB MPU MOHO-, AW-, MONMIMOPUAHOM M aHaNM3MPYHOLLEM CKpeLLMBaHUu,
COCTaBMeHUe reHOTUNNYECKNX CXEM CKpeLUMBaHWS
Tema 5.2. CopepxkaHue y4ebHOro Marepmana 2
CuenneHHoe CuenneHHoe HacnegoBaHue npusHakoB. Pabota T. MopraHa no cuenneHHOMY HacnegoBaHWIO reHOB.
HacnegoBaHue HapyweHne cuenneHMss reHoB B  pe3ynbTate  KpOCCUMHroBepa. XpPOMOCOMHasi  Teopus OK 01, OK 02, OK 04
Npu3HaKkoB HacneaCcTBEHHOCTU. [[eHeTnYecKme KapThbl. L0 36,37,40,41
leHeTuka noma. XpPOMOCOMHOe onpegeneHve nona. AyTOCOMbl M MOJSIOBbIE  XPOMOCOMBI.
"oMorameTHble 1 reTeporamMeTHble OpraHnambl. HacnegoBaHne NpnsHaKkoB, CLENMEHHbIX C NMOSIOM
TemMaTuKa NpakTU4ECKUX 3aHATUN
MpakTtnyeckoe 3aHATMe Ne 5. PelweHuwe 3agay Ha onpepgeneHve BEpPOSATHOCTU BO3HWKHOBEHWS 2
HacneACTBEHHbIX MPU3HAKOB MPU CLIENSIEHHOM HacrneaoBaHWU, COCTaBNEHME TEHOTUMNYECKUX CXEM
cKpeLwmnBaHust
Tema 5.3. CopgepxaHue y4ye6GHoro matepuana 2
3aKoHOMEepHOCTK M3meHuMBOCTb. Buabl M3MEHYMBOCTW: HeHacneAcTBeHHas M HacneactBeHHad. Ponb cpedbl B
N3MEHYMBOCTU HeHacrenCcTBEHHOM N3MEHYMBOCTMW. Xapakrepuctuka MoaMUKaLMOHHON M3MEHYMBOCTH.

BapvaunoHHbIM psg M BapuaumMoHHas Kpusasd. Hopma peakumn npusHaka. KonmvyecTBeHHble W
Ka4yeCTBEHHbIE MPU3HaKM 1 X Hopma peakumn. CBoncTBa MOANKMUKALMOHHOW U3MEHYMBOCTM.

OK 01, OK 02, OK 04
LIO 36,37,40,41
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HaumeHoBaHune
pa3genoB U TeMm

CopepxaHue yyebHoro matepuana (OCHoBHoe M NpopecCUoHarNbHO-OPUEHTUPOBAHHOE),
npakTuyYecKkue 3aHATUs, NPUKNagHoON Moaynb

O6bem
yacoB

Kopbl koMneTeHUuMN,
c¢hopmupoBaHuio
KOTOPbIX
cnocobcTByeT
3neMeHT NporpaMmbl

2

4

HacnepgctBeHHas, unu reHoTunuyeckas MaMmeH4mBocTb. KombuHatvBHasi mamMeH4mBocTb. Menos un
MonoBOM MpPOLECC — OCHOBA KOMOMHATMBHOM W3MEH4YMBOCTM. MyTaumoHHasi W3MEHYMBOCTb.
Knaccudpmkaums MyTauui: reHHble, XPOMOCOMHbIE, TE€HOMHble. YacTtoTa W MPUYUHBLI  MyTaLui.
MyTtareHHble chakTopbl. 3aKOH FOMOMOrMYECKMX PSAO0B B HACNEACTBEHHON U3MEHYMBOCTH

H. . BaBunosa

HacnencteeHHble 3aboneBaHust 4enoBeka: TreHHble 6one3Hu, Oone3Hn c HacneacTBEHHON
npeapacnonoXeHHOCTbIO, XPOMOCOMHble 6GonesHun. Comatmyeckue W reHepaTuUBHbIE MyTaLUW.
CtBonoBble kneTku. MpuHLMNbI 340POBOro obpasa XuU3HW, ANarHOCTUKK, MPOMUNAKTUKM N NeYeHnst
reHeTnyecknx 6GonesHen. MeamKko-reHeTU4eckoe KOHCYNbTUpOBaHME. 3HavyeHne MeaULUHCKON
reHeTVKN B NpegoTBpaLleHUN 1 NeYeHNN reHeTUYeCKNX 3aboneBaHunn YernoBeka.

TemaTuka NpakTU4ECKUX 3aHATUN

MpakTnyeckoe 3aHATMe Ne 6. PeweHue 3agay Ha onpegeneHne BepOATHOCTU BO3HUKHOBEHMS
HacneaCTBEHHbIX MPW3HAKOB MpW  pasfMyHbiX TUNax B3aUMOAEWCTBUS [EHOB, COCTaBriEeHWe
FEHOTMMMYECKNX CXeM cKkpelumBaHus. CocTaBneHve 1 aHanu3 pogocroBHbIX YenoBeka

Pasgen 6. 3BonoULMOHHA

A buonorus

Tema 6.1.
OBOOLUMOHHAs Teopus
1 ee MecTo

B Buonorum

CopepxaHue y4yebHoro matepvana

[MpeanochbinkM BO3HUKHOBEHWS 3BOSTIIOLIMOHHON TEOpUW. IBOMIOLMOHHAsA Teopusi U €€ MecTo B
Guonorvn. BnnsHrne 3BONOLMOHHON Teopun Ha pa3sBuTUe Buornormn u apyrux Hayk. CeuaeTenbcTsa
aBonounn. aneoHTonorMyeckne: nocnefoBaTerbHOCTb MOSBMEHUST BMOOB B ManeoHTONOMMYeckom
neTonucu, nepexoaHsle chopmbl. Broreorpadmnyeckune: cxoncTBo U pasnmune dayH n dnop maTtepukos
N OCTPOBOB. OMOPMONOrMYeckne: CXOACTBA U Pas3fnuunsi 3MOPMOHOB pasHbIX BMOOB MO3BOHOYHbIX.
CpaBHUTENBbHO-aHAaTOMUYECKME: TOMONOMMYHbIE, aHanorMyHbIe, PyAMMEHTapHbIE OpraHbl, aTaBU3Mb.
MonekynsapHo-broxummyeckne:  CXOACTBO ~ MEXaHW3MOB  HacredCTBEHHOCTM M OCHOBHbIX
MeTabonmMyeckmx nyTemn y BCeX XMBbIX OPraHn3mMoB.

OBonounoHHasa Teopust Y. JapsuHa. [pegnochinky BO3HWKHOBEHWS AapBuHM3Ma. [Buxkywime cunbl
3aBonwouuM BuAoB no [apBuHy (M3ObLITOYHOE pa3MHOXEHWE MpU  OrpaHUYEHHOCTM PECYPCOB,
HeonpeaenéHHasa N3MeH4YMBOCTb, 6opbba 3a CyLLIeCTBOBaHME, ECTECTBEHHbIN OTOOP)

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

Tema 6.2.
Mwukpoasontouus.
Makpoasontouus.

CopaepxaHue y4yebHoro matepuana

CuHteTnyeckass Teopusa aonoumm (CTO) M €€ OCHOBHbIE MOSTOXKEHUS.
Monynsauma Kak eaMHuua Buaa v aBoNHOLUN.

Oemxywne cunbl  (paktopbl) 3BonoUMM  BUAOB B npupode. MyTauMOHHbLIA npouecc U
KOMOMHATMBHasA M3MEH4YMBOCTb. [oNynaunoHHbIE BOMHbLI 1 Apeid reHoB. M3onaumsa v murpauus.
EcTtecTBeHHbIi 0oTOOp — HanpaBnswwmn daktop asonoumm. Popmbl ecTecTBeHHoro oTbopa.
MpucnocobneHHOCTL OpraHM3MoOB Kak pes3ynbTaT asonouun. [pumepbl NpucnocobneHui y

Mwukpossorntouums.

opraHuaMoB. Apomopdosbl 1M uavoagantaumu. Bug u  BugooGpasosaHve. Kputepum Buaa.

OK 07
LlO 36,37,40,41
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HaumeHoBaHune
pa3genoB U TeMm

CopepxaHue yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE),
npakTuyYecKkue 3aHATUs, NPUKNagHoON Moaynb

O6bem
yacoB

Kopbl koMneTeHUuMN,
c¢hopmupoBaHuio
KOTOPbIX
cnocobcecTByeT
3neMeHT NporpaMmbl

2

4

OcHoBHble (hopMbl BUA00Gpa3oBaHus: reorpadunyeckoe, 3KonormM4yeckoe.
MakposBonitounsi.  dopmbl  3BonouMK:  dUneTMveckasl,  AvMBEpreHTHas,
napannernbHasi. Heo6paTuMocTb 3BOSOLMM

KOHBEpreHTHasqa,

TemaTuka NpakTU4ECKUX 3aHATUN

MpakTnyeckoe 3aHsaTue Ne 7. «CpaBHeHVE BUOOB MO MOPEONOrMYECKOMY KPUTEPUIO»

Pasgen 7. Bo3HMKHOBEHUE U pa3BUTUE KU3HU Ha 3emne

N

Tema 7.1. 3apoxaeHune

N pasBuUTUE XXN3HU

CopepxaHue y4ebHOro matepmana

[oHay4Hble NpefcTaBneHns O 3apOXAEHUN XU3HU. HayyHble rmnoTesbl BO3HWKHOBEHMUS XWU3HW Ha
3emne: abuoreHe3 u naHcnepmusi. Xumudeckast 3BONOLUS. ABUOrEHHbIN CUMHTE3 OpraHUYecKux
BELLECTB M3 HEOpraHn4yeckux. OKCNepuMeHTanbHoe MOATBEePXKAEHNE XUMWYECKOW IBOMOLMN.
HayvanbHble atanel Guonornyeckon ssontounn. Munoteda PHK- mupa. dopmmnpoBaHme membpaHHbIX
CTPYKTYP M BO3HWKHOBEHMe npoTtoknetkn. [lepsble knetkm m ux assonwouns. PopmmpoBaHue
OCHOBHBbIX IPYMM XWBbIX OPraHN3MoB.

Passutue xun3Hn Ha 3emne no apam un nepuogam. Katapxen. Apxerickad n npoTepo3onckas apbl.
Maneosonickas apa M e€ nepuodbl: KEeMOPWUWCKUN, OPOOBUKCKUW, CUNYPUACKUIA, [EBOHCKWN,
KaMeHHOYronbHbIn, nepmckuii. Mesosonckas apa U eé nepuodbl: TPUaCOBbLIA, HOPCKUA, MENOBOW.
KalHo3orickasa apa 1 e€ nepuoabl: NaneoreHoBbIN, HEOreHOBbIW, aHTPOMOreHOBLIN.

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

Tema 7.2.

Cuctema opraHun4eckoro

mupa. MpouncxoxaeHne
yernoBseka —
aHTponoreHes

CopepxaHue y4yebHoro matepvana

CncteMa opraHuMyeckoro Mupa Kak oTpaxeHue aBomnoumn. OCHOBHbIE cucTemMatTMyeckue rpynmbl
OpraHu3moB. XapakTepucTuka Knmmara u reornormdeckmx npoueccoB. OCHOBHbIE 3Tanbl 3BOSOLMK
pacTUTENBHOTO U XUBOTHOrO Mypa. ApoMopdo3bl Y pacTeEHUI U XKUBOTHbLIX. [losiBNeHne, pacuBeT 1
BbIMUPAHWE rpynn XMBbIX OPraHM3moB.

OBonouns venoseka. AHTPOMONOrMs Kak Hayka. Passutve npeacTtaBneHuid O MPOMCXOXOEHUU
yenoseka. MeTtoabl M3yyeHus aHTponoreHesda. CxoacTBa M pasnuuuMsl YenoBeka U XKUBOTHBIX.
CuctemaTtnyeckoe noroxeHune 4enoseka. [OBwkywme cunbl  (pakTopbl) aHTponoreHesa.
HacnepctBeHHasi M3MEHUYMBOCTb W €CTECTBEHHbI OTOOop. OOLWEecTBEHHbIN 00pa3  XU3HWU,
N3roTOBIIEHNE OPyAUN TPyAa, MbILLNEHME, peyb.

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

Tema 7.3.
OcHoBHble cTagun
3BOMOLMM YenoBeka

CopaepxaHue y4yeb6HoOro matepuana

OcHoBHblE CTaguv U BETBU 3BONIOLMM YernoBeka: aBcTpanonuTeku, YenoBek ymenbin, Yenosek
npsmoxogdawmin, Yenosek HeaHaepTanbckuin, YenoBek pasyMHbIi COBpeMeHHoro tuna. Haxogku
MCKOMaeMblX OCTaHKOB, BpPEMsi CyLleCTBOBaHMA, obnacTb pacnpocTpaHeHusi, o6bEM ronoBHOro
Mo3ra, 06pa3s u3Hu, opyaus.

Yenoseyeckne pacbl. OcHOBHble OGonblive pachbl:
aBcTpanoungHas (skBaTopuanoHas), MOHrosfioungHas

eBporneovaHasa (eBpasunckasi),
(a3natcko-amepukaHckas).

Herpo-
YepTbl

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

HanmeHoBaHue CopepxaHue yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopmupoBaHuio
pa3nenoB U TeM npakTuyeckne 3aHATUA, NPUKNagHoON moaynb YyacoB KOTOpPbIX
cnocobcecTByeT
3NEeMEeHT NporpamMmb|
1 2 3 4
npmcnocobneHHOCTN NpeacTaBUTENEen YernoBeYeCKMX pac K YCroBUsIM CYLLEeCTBOBaHUS. EQUHCTBO
yenoseyecknx pac. Kputnka pacmama
TemaTuka NpakTU4ECKUX 3aHATUN
Mpaktnyeckoe 3aHAaTMe Ne 8 «llpucnocobrneHHOCTb 4YenoBeka K pasHbiM YCMOBMAM cpenpbl. 2
BnusiHue reorpadumyeckon cpegbl Ha MOPAOSIOrMI0 1 OU3NONOTNI0 YenoBeKay
Pasgen 8. OpraHu3mbl n okpyxaruias cpega 6
Tema 8.1. CopepxaHue y4ebHOro marepmana 2
Okonorus Okonorna Kkak Hayka. 3agaynm wn pasgenbl akonorun. MeTogbl 3KOMOrM4eckux MCcrnegoBaHUn.
Kak Hayka. Cpefbl X13HW. | DKONorMyeckoe MUPOBO33PEHME COBPEMEHHOTO Yernoseka. Cpeabl 06MTaHUs OpraHM3MOB: BOAHas, OK 01, OK 02, OK 04
Jkonornyeckne HakTopbl | Ha3eMHO-BO3ayLLIHAS, rnoyseHHas, BHYTpPUOpraHM3MeHHas. Jkonornyeckne dhakTopbl. Lo 32, 36,37,40,41
Knaccudmkaumsa 9Kkonormyecknx aktopoB: abuoTudeckue, OMOTMYECKME U @HTPOMOreHHbIE.
[HenictBne akonornyeckmx (paktopoB Ha opraHuamMbl. Abrnotudeckne akTopbl: CBET, TemnepaTypa,
BNaxHocTb. PoTonepuogmsm. MNMpucnocobneHns opraHn3mMoB K AENCTBUIO abMOTUYECKNX PaKTOPOB.
Buonoruyeckne putmbl.  Buotudeckue  dpaktopbl.  Buabl  BGuoTuuecknx  B3aumMoQewncTBUiA:
KOHKYpEeHUUsl, XulHMYecTBO. [lapa3uTtnam, MyTyanuam, KOMMEHcanuaMm (KBapTMPaHCTBO,
HaxnebHW4YecTBO), amMeHcanuam, HewTpanuam. 3HavyeHne OuMOoTUYEeCKUX B3aVMOLEWCTBUN ONS
CYyLLEeCTBOBaHMS OpraHM3MoB B NPUPOAHbIX coobLLecTBax.
Tema 8.2. CopepxaHue y4ebHOro matepmana 2
Okonornyeckme Okonornyeckme xapaktepucTuvku nonynsuun. OCHOBHble MokKasaTenu MNOonynsuun: YUCNEHHOCTb,
XapaKTepUCTUKN NSOTHOCTb, POXXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpaums. uHammka YMCNEeHHOCTM NONYyAALUn n OK 01, OK 02, OK 04
nonynsaumm eé perynaums. Lo 32, 36,37,40,41
TemMaTuKa NpakTU4ECKUX 3aHATUN
MpakTtnyeckoe 3aHaTne Ne 9. «[ogcyET NNOTHOCTM NONYNSALUMIA PasHbIX BUOOB PacTEHUNY 2
Pasgen 9. CoobliecTBa 1 3KONOrmnyeckue CUCTEMbI 10
Tema 9.1. CopepxaHue y4ebHOro marepmana 2
CoobuiecTBa Coo6ulecTBo opraHuamoB — 6OuoueHo3. CTpyKTypbl OuoLeHO3a: BMAOBasi, NPOCTPaHCTBEHHas,
OpraHu3moB, Tpodhmnyeckas (nuwiesas). Bugbl-goMmHaHThl. CBA3M B GuoLeHo3se. OK 01, OK 02, OK 04
9KOCUCTEMBI Okonornyeckme cuctembl  (3kocuctembl). [loHsTMe o6  akocucteme 1 BuoreoueHose. Lo 32, 36,37,40,41
PyHKUMOHAmNbHBbIE KOMMOHEHTbI 3KOCUCTEMBI: NPOAYLEHTbI, KOHCYMEHThI, peayueHTbl. KpyroBopoT
BELLECTB 1 NMOTOK 3Heprum B akocucteme. Tpoduyeckune (MMeBbIE) YPOBHU aKocUcTeMbI. lNuLieBblie
uenn n cetn. OCHOBHble MOKa3aTenu 3KocucTembl: Guomacca, npoaykuus. JKorornyeckue
nupamugpl:  NPOAYKUWW, YMCREHHOCTM, 6unomaccel. CBOMCTBA 39KOCUCTEM:  YCTOMYMBOCTD,
camoperynsiumus, passuTtune. Cykueccusi.
Tema 9.2. CopepxaHue y4eb6HOro marepmana 2 OK 01, OK 02, OK 04,
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Koabl koMneTeHUWUn,

HanmeHoBaHue CopepxaHue yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopmupoBaHuio
pa3genoB u TemM npakTuyYecKkue 3aHATUs, NPUKNagHoON Moaynb YyacoB KOTOpPbIX
cnocobcecTByeT
3NeMeHT NporpamMmbI
1 2 3 4
Bbuocdepa — rmobancHasa | YueHne B. W. BepHagckoro o 6uocdepe. paHuubl, cocTaB M CTpykTypa 6Guocdepbl. >Knoe OK 07
akocucTema 3emnu. BeLecTBO 1 ero yHkunn. OcobeHHocTn Buocdepbl Kak rnobanbHOM aKocucTemMsbl. uHamuyeckoe Lo 32, 36,37,40,41
BnusiHne aHTponoreHHbix | paBHOBecue 1 obpaTHas cBsA3b B Guocdepe. KpyroBopoThl BewwecTB 1 BUOreoXmmmyeckmne LMKIbI
¢akTopoB Ha Buoctepy | anemeHTOB (yrnepoaa, asoTa). 3oHanbHOCTb Guocdepbl. OCHOBHbIE BMOMBI CyLLK. YenoBevecTBo B
bvoctepe 3emnu. AHTPOMOreHHole u3MeHeHuss B 6uocdepe. [MmobanbHble 3KOMNoOrMyeckue
npo6bnemsbl. CocywectBoBaHMe npupoabl U YenosedvectBa. CoxpaHeHue OGuopasHoobpasus kak
OocHoBa yctondmsocTu Bruocdepbl. OcHOBa pauuoHarnbHOro ynpasneHus NpupogHsbIMU pecypcamm 1
nX ucnonb3oBaHue. [locTmxkeHna 61onornm 1 oxpaHa Npupoasbl.
TemaTuKa NpakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHaTne Ne 10. «Dkonornyeckne acnekTbl NPOECCMOHANbHON AEATENbHOCTMY 2
Tema 9.3. MpodpeccnoHansHO opueHTMpPOBaHHOE coAepKaHue (coaepkaHue NPUKNagHoro moayns) 2 OK 01, OK 02, OK 04,
BnusHue coumnanbHo- 30opoBbe 1 ero coctaBnsowme. PakTopbl, NOMNOXUTENBHO U OTpULATENBHO BAUSKOLWME Ha OK 07
3KONOrNYeCcKmX opraHusm 4enoBeka. [lpo6rnema TEXHOTeHHbIX BO3OEWCTBUIA Ha  3[0pOBbe  YeroBeka L0 36,37,40,41
hakTopOB Ha 300pOBbLE (anekTpoMarHuTHble nons, ObITOBas XUMUS, U3ObITOYHbIE LWYMbI, paguvauus u T.n.). Agantauus
YyernoBeka opraHmMama yvenoBeka K daktopam okpyxawwen cpegbl. [pyHUMnbl  opMUpoBaHKSA
3gopoBbecbeperatoiero noeefeHus. ®dPusmyeckas akTUBHOCTb M 300poBbe. Buoxmmmyeckme
acnekTbl paUMoHaNbHOIO NUTaHus
TemaTuka NpakTU4eCKUX 3aHATUN
MpakTtnyeckoe 3ansatTne Ne 11. «[podmnaktrka npodeccroHanbHbIX 3aboneBaHnny 2
Pasgen 10. OcHOBbI GMOTEXHONOINMU 6
Tema 10.1. OcHoBbl MpodreccnoHanLHO OPMEHTUPOBAHHOE cofepKaHue (cogepKaHue NPUKNagHoOro Moayns) 2 OK 01, OK 02, OK 04,
GuoTexHonornu. BuotexHonorns kak oTpacnb npom3BoAcTBa. [eHHad uHXeHepus. JTanbl  cos3gaHus OK 07
BroTexHonorm B XusHu | pekombuHaHTHoM JHK 1 TpaHcreHHbIX opraHnamoB. KneTouHas urxeHepusi. KneTouHble KynbTypbl. LIO 36,37,40,41
1 npochbeccuy MUKPOKNOHanbHoe  Pa3MHOXEHWE  PacTeHWiA. KnoHupoBsaHue BbICOKOMPO/YKTUBHbIX NK3.2,MK4.2
CEINbCKOXO3ANCTBEHHbIX OPraHM3MOB. JKonornyeckue n atudeckme npodnemsl. FTMO — reHeTU4ecku
MoaucmunpoBaHHble opraHnamMbl. OCHOBHble HanpaBrieHUsl COBPEMEHHOW OUOTEXHONorMM B
npodeccnoHanbHoOn AeaTenbHOCTU YenoBeka. MeTtoabl 6uotexHonormm. O6bEKTbI BUOTEXHONOTUN.
OTnka OMOTEXHONMOINMYECKNX U  TEHEeTUYECKUX IKCnepumeHToB. OCHOBHblE  HanpaBreHus
COBpPEMEHHOW OuoTexHonorm B Npod)ecCUOHANbLHON OesATeNbHOCTM  4YernoBeka. MeTtogbl
6uotexHonornn. OObekTbl BuoTexHomnorun. JTuKa OMOTEXHOMOMMYECKMX WU FEHETUYECKUX
3KCMEPVMMEHTOB.
TemaTuKa NpakTU4ECKUX 3aHATUN
Mpaktnyeckoe 3aHaTMe Ne 12. Keicbl Ha aHann3 WH@OpPMaLMM O HayYHbIX OOCTMKEHUAX B 2
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Koabl koMneTeHUWUn,

HanmeHoBaHue CopepxaHue yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopmupoBaHuio
pa3genoB u TemM npakTuyeckue 3aHATUA, NPUKNaAHON MoAay b YacoB KOTOPbIX
cnocobcecTByeT
3neMeHT NporpaMmbl
1 2 3 4
00nacTn reHeTU4eCKUX TEXHOMOIMI, KNETOYHOW WHXEHepuu, nuweBbix GuotexHonoruin. 3awuTa
Kelca: npefcTaBrieHne pe3ynbTaToB peLleHNs KeNCOB (BLICTYMIEHME C NpPe3eHTaLmen).
Tema 10.2. CopepxaHue y4ebHoOro marepmana 2 OK 01, OK 02, OK 04,
BuotexHonoruu B OcHOBHblE HanpaBfeHUsl COBPEMEHHOW OuoTexHomnormm B MNPOdECCMOHaNbHON AeATENbHOCTU OK 07
MPOMBbILLIIEHHOCTH yenoBeka. MeToabl 6GuoTexHornormm. O6bekTbl BMOTEXHOMOrMU. DTUKa BGUOTEXHOMOTMYECKUX U L0 36,37,40,41
reHeTUYECKMX IKCNEPNMEHTOB. MK3.2, MK 4.2
OnddepeHumMpoBaHHbIN 3a4eT.
Bcero: 72
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3. YCNOBUSA PEANTU3ALIUN NPOIrPAMMbI YYEBEHON AUCLMMNITUHBI

3.1. Tpe6oBaHUsA K MUHUMaNbLHOMY MaTepuanbHO-TEXHUYECKOMY 0GecrneyeHuo

CneunanunampoBaHHbIN y4ebHbIN kKabnHeT Gronorunn.

Meb6enb n obopyaosaHue: cTon npenogasatens — 1 wrt.; cTyn npenogasatens — 1 wT.; wkad ang
AOKYMEHTOB — 1 WT.; WKad) apxmBHbIN — 1 WIT.; AOCKa MenoBas — 1 WT.; 4oCKa UHTepakTnBHas — 1
WT.; Tenesmsop — 1 WwT.; MOHOGNOK — 1 WT.; napTa ogHOMECTHas — 25 WT.; CTyn y4yeHnyeckun — 30
WwT.;

JTaBopaTopHoe o6opyaoBaHue: y4ebHasa konnekums: «Fepbapuii BaHENLLNX KySbTYPHbIX
pacteHu» - 1 wt., «Fepbapuii no Kypcy obuen Guonornm» — 1 WT., «Popmbl COXPAHHOCTU
NCKOMaeMbIX PacTEHNIN U XXNBOTHbIX» - 1 WT., «[loneaHble nckonaemble» - 1 wt. Mukpockon — 3
L.

3.2. UHdopmaumoHHOe obecneveHne peanusauum nporpaMmmbl

[na peanusaumm nporpammbl 6UGNMoTeYHbIN hoHa obpa3oBaTenbHON opraHM3auum MMeeT
neyaTHble  W/WMNM  SMEKTPOHHble  obpasoBaTenbHble U MH(POPMALMOHHbIE  Pecypchl,
pekoMeHayeMble NS UCMonb30oBaHNsA B obpa3oBaTenibHOM npoLecce.

3.2.2. OCHOBHbI€ UCTOYHUKM:
1. AracboHoBa, W. b. Buonorus. ba3oBbin ypoBeHb : y4ebHMK Ana obpasoBaTenbHbIX OpraHn3aLmin,
peanuaylowmx obpasoBaTenbHble NporpaMmbl cpegHero npodeccuoHansHoro obpasosanus / W.
Bb. AradhoHoBa, A. A. KameHckun, B. . Cueornasos. - Mocksa : NpoceelueHne, 2024. - 271, [1] c. :
un. - (YyebHuk Cl10O). - TekcT : anekTpoHHbIA. - URL: https://znanium.ru/ — Pexum goctyna: no
noAanucke.
2. AragoHoBa, WN. b. buonorna. basoBbii ypoBeHb. [MpakTukym : y4yeBGHoe nocobue,
paspaboTaHHOE B KOMMIEKTe C y4ebHMKOM Ansi oGpasoBaTesSibHbIX OpraHuM3aunin, peanuayroLwmx
obpasoBaTenbHble NporpamMmmbl CpegHero npodeccmnoHanbHoro obpasosanus / . b. AradoHosa,
B. N. CueornasoB. - Mocksa : [NpocseweHune, 2024. - 112 c. - (YyebHuk CI10). - TekcT :
anNeKkTpoHHbIN. - URL: https://znanium.ru/ — Pexum goctyna: no nognucke.
3. buonorua. 11-1 knacc 6a3oBbIn ypoBeHb y4ebHuk / B. B. MNaceyHuk. — 6-e u3g., ctep. — Mocksa
. MNMpoceelueHune, 2024. — 272 c. : vn.

3.2.3. lononHuTenbHble NCTOYHUKU
1. buonorus. 11-1 knacc 6a30BbIN ypoBeHb y4ebHuk / B. B. MNMaceyHuk. — 6-e nsa., ctep. — Mockaa:
lNpocBelueHune, 2024. — 272 c. : vn..

20



4. KOHTPOJ1b X OLIEHKA PE3YJIbTATOB OCBOEHUA YYEEHOW AUCLUMNNUHBI

KOHTpOJ'Ib M OUueHKa pe3ylbTaToB 06y‘-IeHVIF| OCyLLEeCTBNAKTCA npenogaBaTtenieMm B npouecce

NPOBEAEHUS] MPAKTUYECKUX 3aHSTUWA, MUCbMEHHOTO M YCTHOIO TECTUMPOBAHWUS,
3aMofHEHUI CpaBHUTENbHbIX Tabnwuu,

3agaHun,
rroccapumn.

MPOEKTOB,

nccnenoBaHnm,

4.1 UHCTpYMEHTbI OLLIeHKM TeKyLlen aTTecTauum no yuye6Hom gucumnnuHe

NHANBMAYaNbHbIX
paspaboTkou

AnemeHTbI yyebHOM MpoBepsiemble 3apgaHuAa ona oueHKu Buabi
OUNCLUUNSINHBI pe3ynbTaThl OLeHKMN
(pa3penbl/ TemMbl) obyyeHus
OK, K, 3, ¥
Paspen 1. Buonorus kak OK 01, OK 02, OK | 1. O6cyxaeHune no BONpocam nekuumn. 2-5
Hayka. XXuBble cuctembl 05 2. PaspaboTka rnoccapusi
M UX opraHusaums O 36,37,40,41 2-5
Tema 1.1. 3-1,2
Brvonorus B cucteme Hayk. Yy-1
O6wwasn xapakrepucTumka
XWU3HU
Paspgen 2. Xumunyeckunn OK 01, OK 02, OK | 1. 3anonHeHue cpaBHUTENbHbIX Tabnuy,. 2-5
CcoCTaB M CTpoeHne 05 2. . TectnpoBaHue
KIeTKH L0 36,37,40,41 2-5
Tema 2.1. CTpyKTYypHO- 3-1,2
dyHKUMOHanNbLHaa Y-1,3,5
opraHusaums KneTok
Tema 2.2. XuMmn4yeckuin OK 01, OK 02, OK | 1. [ukTaHT Ha MCnonb30BaHWe apryMeHTOB, 2-5
cocTaB kneTku. Boga un 05 Buronorunyeckon TEPMUHOMOru n
MUHepanbHble BelecTsa O 36,37,40,41 CYIMBOJIUKM. 2-5
3-1,2 2. MpenctaBsneHue pesynbTaTtoB
Y-1,3,5 npaktuyeckon pabotel Ne 1. buonoruyeckas
ponb MUHEeparbHbIX BELLECTB B
obecneyeHnn XN3HEOEATENbHOCTU
OpraHu3moB, nposiBneHuss  aucbanaHca
MUHepanbHbIX 3N1EMEHTOB.
Tema 2.3. OK 01, OK 02, OK | 1. KoHTponbHas pabora. 2-5
Buonornyeckn BaxHble 05
XUMUYECKNE COeNHEHUS Lo 36,37,40,41
3-1,2
Y-1,3,5
Pasgen 3. OK 01, OK 02, OK | 1. YcTHbI onpoc. 2-5
XusHepeaTenbHoOCTb 05 2. PaspaboTka MeHTanbHOW KapTbl B MWHU
KNeTKW. LO 36,37,40,41 rpynnax 2-5
Tema 3.1. 3-1,2
OO6OMeH BellecTB 1 Y-1,3,5
npeBpaLLleHne SHEPrmn B
KneTke
Tema 3.2. OK 01, OK 02, OK | 1. TectupoBaHue 2-5
BuocuHTes benka. 05 2. lNpencraesneHune pesynbTaTtoB
Lo 36,37,40,41 npaktudeckon pabotbl Ne2. «PelwweHune 2-5
3-1,2 3agad Ha onpegeneHue
Y-1,3,5 nocrnegoBaTesibHOCTU HYKNeoTUa0B»
Pasnen 4. PaamHOXeHue OK 01, OK 02, OK | 1. 3anonHeHne cpaBHUTENBHOW Tabnumubl 2-5
M MHaMBuayanbHoe 05
pa3BuTUE opraHU3mMoB L0 36,37,40,41
Tema 4.1. 3-1,2
YKM3HEHHbIN UMK KNEeTKN Y-1,3,5
Tema 4.2. dopmbl OK 01, OK 02, OK | 1. YcTHbI1 onpoc
pa3MHOXEHUSA OpraHn3MoB 05 2. WHamBuayanbHass  camMmocTosATesSibHas
L0 36,37,40,41 paboTta
3-1,2
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OnemeHTbI yue6HOM MpoBepsiemMble 3agaHua ona oueHKn Buabi
OUCLUUNSINHBI pe3ynbTaThl OLeHKMN
(pa3penbl/ TemMbl) obyyeHus
OK, K, 3, Y
¥-1,3,5
Tema 4.3. OK 01, OK 02, OK | 1. KoHTponbHas pabora. 2-5
MuausugyansHoe 05 2. MpenctaBneHne pesynbTaTtoB
pa3BuTne opraHM3MoB L0 36,37,40,41 npakTn4eckom paboTbl Ne3. 2-5
3-1,2 «MHdekumnoHHble 3aboneBaHus n anugemun
Y-1,4,5,9 B UICTOPMM YeroBe4eCcTBa»
Paspen 5. OK 01, OK 02, OK 05 | 1. ObcyxaeHune no Bornpocam nekumm 2-5
HacnegcTtBeHHOCTb U Lo 36,37,40,41 2. MpencraBsneHne pesynbTaTtoB
N3MEHYMBOCTb 3-1,2 npaktudeckon pabotel Ne4. PelueHne 3agav 2-5
opraHusmoB Y¥-1,4,5,9 Ha onpenenexve BEPOATHOCTU
Tema 5.1. BO3HWKHOBEHUS HacnegCcTBEHHbIX
3akoHOMepHOCTH NPU3HaKoB NpU MOHO-, An-, NONUTMBPUAHOM
HacnegoBaHus n aHanuM3npyroLLeM CKpeLnBaHuu,
COCTaBreHune reHOTUMMUYECKNX cXeMm
CKpeLnBaHus
Tema 5.2. OK 01, OK 04 1. YCTHbI onpoc 2-5
CuenneHHoe L0 36,37,40,41 2. MpenctaBneHne pesynbTaTtoB
HacregoBaHue NpuU3HaKkoB 3-1,3,4 npaktudeckon pabotel Ne 5. PelweHune 2-5
Y¥-1,3,5,6,7 3ajady  Ha onpegeneHve  BepOsATHOCTU
BO3HMKHOBEHUS HacneaCTBEHHbIX
NPU3HaKoOB Mpu CLIENNEHHOM HacneaoBaHUu,
COCTaBreHue reHOTUMUYECKNX cXem
CKpelunBaHus
Tema 5.3. OK 01, OK 02, OK 04 | 1. KoHTponbHas paboTta 2-5
3akoHOMepHOCTH LO 36,37,40,41 2. MpeacraBnexne pe3ynbTatoB
M3MEHYMBOCTU 3-1 npaktudeckon pabotel Ne 6. PelweHune 2-5
Y-1,3,4,5,7,9 3af0a4 Ha onpegerieHne  BEPOATHOCTU
BO3HWKHOBEHWS HacneacTBEHHbIX
Np13HaKoB npu pasnnyHbIX TMnax
B3aUMOLEWNCTBUS  TEHOB, COCTaBreHue
reHOTUMMNYECKNX CXeMm CKpeLLnBaHusI.
CocTtaBneHne 1 aHanuM3 pPOLOCMOBHbIX
yenoseka
Pasgen 6. OK 01, OK 02, OK 04 | 1. PaspaboTka rnoccapusi. 2-5
OBOMOUMOHHanA LO 36,37,40,41
6uonorus 3-1
Tema 6.1. Y-1,3,4,5,79
OBOMIOUNOHHAA Teopus
N ee MecTto
B Gronorum
Tema 6.2. OK 01, OK 02, 1. WHaouBmugyanbHas  camocTosdTernbHas 2-5
Mwukpoasontouus. OK 04, OK 07 paborTa.
Makpoasontouus. Lo 36,37,40,41 2. MpenctaBneHne pes3ynLTaTtos 2-5
31,2 npaktudeckon pabotel Ne 7. «CpaBHeHue
¥-1,3,4,7 BMAOB N0 MOPEONOrn4ecKoMy KpUTEPUIO»
Paszgen 7. OK 01, OK 02, 1. IuKkTaHT Ha UCMoMb30BaHWE apryMeHToB, 2-5
Bo3HukHOBeHue u OK 04, OK 07 O1onorMyeckon TePMMUHOITOTUN U CUMBOJTUKN
pa3BUTUE XXU3HU Ha L0 36,37,40,41
3emne 3-1,
Tema 7.1. 3apoxgeHve n Y-1,3,4,5,7,9
pa3BUTUE XKU3HU
Tema 7.2. OK 01, OK 02, OK 07 | 1. 3anonHeHne cpaBHUTENbHbLIX TabnuLy 2-5
Cuctema opraHmyeckoro Lo 36,37,40,41
Mupa. MNMponcxoxaeHne 31,2
yernoBeka — aHTpPonoreHes Y-1,2,3,4,5,8
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OnemeHTbI yue6HOM MpoBepsiemMble 3agaHua ona oueHKn Buabi
OUCLUUNSINHBI pe3ynbTaThl OLeHKMN
(pa3penbl/ TemMbl) obyyeHus
OK, K, 3, Y
Tema 7.3. OKO01,0K02,0K07 | 1. WHaMBuaoyanbHas  camocTosiTeNbHas 2-5
OcHOBHble CTagnn L0 36,37,40,41 paborTa.
3BOJIOLMM YeroBeKa 3-1 2. lMpencraBnexue pes3ynbTaToB 2-5
Y-2,5,8 npakTu4eckon paboTbl npakTU4eckom
pabotbl Ne 8.
«lMpncnocobneHHOCTb YenoBeka K pasHbIM
YCNoBUAM cpenbl. BnusaHne
reorpacdudeckon cpegbl Ha MopdonorMo 1
PU3NONOrn0 YenoBekay
Paspen 8. OpraHu3mbl 1 OK 07 1. TectupoBaHue 2-5
OKpyXatowjas cpena Lo 32, 36,37,40,41
Tema 8.1. Skonorus kak 3-1
Hayka. Cpefbl XXU3HW. Y-2,5,
Okonornyeckne gakTopbl
Tema 8.2. OK 01, OK 02, OK 1.  WVHguBmayanbHasi  caMocCTosiTeNbHasi 2-5
Okonornyeckne 04, paborTa.
XapaKTepUCTUKN OK 07 2. MpenctaeneHne pesynbTaTtoB 2-5
nonynsaumnmn LO 32, 36,37,40,41 | npaktnyeckon paboThbl npakTU4eCcKon
3-1, paboThl Ne 9 «[llogcyéTt nnoTHocTn
Y-1,2,3 nonynsunin pasHblX BUOOB pacTEHNNY
Paszgen 9. CooGwecTBa 1 OK 01, OK 02, OK 1. ukTaHT Ha uUcnonb3oBaHWe apryMeHToOB, 2-5
3KoJiorn4yeckme cUcTembl 04, Bbuonormnyeckomn TEPMUHOMOTN n
Tema 9.1. CoobuectBa OK 07 CYMBOMKM.
OpraHn3moB, 9KOCUCTEMbI Lo 32, 36,37,40,41
3-1
Y¥-1,2,3,4,5,9
Tema 9.2. OK 01, OK 02, OK 1. MpenctaBneHne pesynbTaTtoB 2-5
Brocdepa — rnobanbHas 04, OK 07 npakTuyeckon paboTbl NpakTU4ecKom
aKkocuctema 3emnu. LO 32, 36,37,40,41 | pabotbl Ne 10. «Okonornyeckue acnekTbl
BrnivsiHme aHTpONoOreHHbIX NMK1.21.3; MK 2.4- | npodeccmoHanbHoOM AeATeNbHOCTU»
hakTopoB Ha Buoccepy 2.7,
MK 3.4-3.6; MK 4.3;
MK»5.2
3-1,3,4
Y¥-1,2,3,4,5,7,10
Tema 9.2. OK 01, OK 02, OK 1. MpenctasneHne pe3ynbTaTtoB 2-5
Bruocdepa — rmobanbHas 04, OK 07 npakTu4yeckon paboThl npakTU4eCcKon
aKkocuctema 3emnu. LO 32, 36,37,40,41 | pabotbl Ne 10. «OTxogbl npousBoacTBa»
BrnivsiHme aHTpONoOreHHbIX NMK3.2,MK4.2 nnu «QKonornyeckune acnekThbl
dakTopoB Ha 6uocdepy 3-1,3,4 npodgeccnoHanbHon OeAaTensHOCTY
Y¥-1,2,3,4,5,7,10
Tema 9.3. OK 01, OK 02, OK 1. KoHTponbHasa paboTa 2-5
BnusaHue couymanbHo- 04, OK 07 2. MpenctaBneHne pe3ynbTatos
3KOMOrmyecknx paktopos LO 32, 36,37,40,41 | npakTnyeckon paboTbl npakTU4ecKon 2-5
Ha 3[00pOBbLE Yenoseka NnK1.1 pabotel  Ne  11. «lMpodunaktumka
npodeccnoHarnbHbIx 3abonesaHuny
Pasgen 10. OcHoBbI OK 01, OK 02, OK 1. MpenctaeneHue pesynbTaTtoB 2-5
6uoTexHonorum 04, OK 07 npakTu4yeckon paboTbl npakTU4eckom
Tema 10.1. OcHoBbI LO 32, 36,37,40,41 | paboThbl Ne 12. Kencbl Ha aHanus
BuoTexHonoru. MK3.2,MK4.2 WHOpMaLMM O Hay4HbIX OOCTUXKEHUSX B
BroTexHonorMm B xm3Hu 1 obnactu reHeTU4ECKNX TEXHOIMOIN,
npodeccun KneTo4HOM VHXeHepuw, NULLEBbIX
OnOoTEXHOMNOTMIA. 3awmTa Keunca:
npencTaBrneHne  pesynbTaTtoB  pPeLleHus

KencoB (BbICTYMMeHWE C npes3eHTaunen).
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OnemeHTbI yue6HOM MpoBepsiemMble 3agaHua ona oueHKn Buabi
ANCLMNIINHbI pe3ynbTaThl OLIeHKMU
(pa3penbl/ TemMbl) obyyeHus
OK, K, 3, Y
Tema 10.2. OK 01, OK 02, OK 1. BbinonHeHwe 3agaHUin NPOMEXYTOYHOM 2-5
BnoTtexHonorum B 04, OK 07 arTecTauum
NPOMBILLITIEHHOCTHN Lo 32, 36,37,40,41
MK 3.2, MK4.2

24




