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1. O6uras xapakTepHcTHKa pabodeil IporpaMMel 00IIe00pa30BaTebHON AUCIUILTHHE «bHomorus»

1.1. MecTo IUCHUIIMHEI B CTPYKTYPe OCHOBHON 00pa30BaTEIbHON IIPOrPaMMBbI

O6meobpa3oBatensHas gucnuIUinHa «buomorusy sBusgercs o0s3aTeNbHOM dYacThlo 00IMIE0OPa30BATENBFHOTO LHUKIA 00pa30BaTEIbHOU
nporpammsl B coorBeTcTBHH ¢ ®I'OC CIIO 1o cnenmansrocTr 38.02.01 DxoHOMEKA B OyXTanTepcKuit ydeT (10 OTPacisiM).

1.2. Ilenu u nIaHUpyeMbIe Pe3yIbTaThl OCBOCHHS UCIIUILIHHEL:

1.2.1. [enb AUCIMITIHHBL

ConeprkaHue IporpaMMsl 0011€00pa3oBaTeNbHON TUCHUIIMHBI «buonorus» HampaBieHO Ha JOCTHJKEHHME pE3yJIbTaTOB €€ U3YueHHUs B
cootBercTBur ¢ TpeboBanmsimu PI'OC COO c¢ yuerom npodeccuonansroi HampasiaeHHoctd PI'OC CIIO. Llens wu3ydeHHs] AUCUUIUIAHBI
«buosnorus» Ha 0a30BOM ypoBHE — OBJIAJCHHUE O0YYAIOIMMMCS 3HAHHAMHU O CTPYKTYPHO-(DYHKIMOHAIBHOI OpraHM3alluM JKMBBIX CHCTEM Pa3HOrO
paHra ¥ mpHOOpeTeHHe YMEHH HCIOJIb30BAaTh OTH 3HAHUS U IPAMOTHBIX IEHCTBUIl B OTHOIICHHH OOBEKTOB JKMBOH MPHUPOIBI M PELICHUS
Pa3INYHBIX KU3HEHHBIX IPOOIIEM.

JlocTrKeHUe Leu U3y4eHHUs JUCUHUILUIMHBL «brosnorus» Ha 6a30BOM ypoBHE 00€CIIeYHBACTCS PELICHUEM CIISAYIOIHX 3a1ay:

- OCBOCHHE O0YYaIOIIMMHCS CHCTEMbl 3HAaHHH O GHOJOTMYECKHMX TEOPHSAX, YUCHMSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, IpaBHIIaX,
CITy’KaIllUX OCHOBOI i ()OPMHPOBAHUS NPEACTABICHHN O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O METOJaX HAyYHOro IO3HAHUS, CTPOCHHH,
MHOT000pa3sHi M OCOOCHHOCTAX JKHBBIX CHCTEM Pa3HOTO YPOBHS OpraHM3allUM, BBINAIONINXCS OTKPHITHAX M COBPEMEHHBIX HCCIEHOBAHUAX B
OHOJIOrny;

- hopMupoBaHKe y 00YUAIOIINXCS T03HABATENbHBIX, HHTEIUIEKTYaIbHBIX ¥ TBOPUECKUX CIIOCOOHOCTEH B IPOLECCE aHAIN3a JAHHBIX O ITyTIX
pa3BuUTUS B OHOJOTHH Hay4YHBIX B3IILIOB, HeH U MOAXO0J0B K H3yYEHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3allUH;

- CTaHOBJICHHE y OOy4alomuxcsi oOmIeHd KyIbTyphl, (QyHKIHMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHHU OOBSICHATH U OLEHHUBATH SBICHUS
OKpY’KaIOIEro MUPA KUBOH NPUPOABI HA OCHOBAHHHU 3HAHUH U OIBITA, HOJIYy4YCHHBIX IIPH U3y4eHHU OHOJIOTHY;

- hopmHpoBaHUE y 00YYAIOMIMXCS YMEHHI WILTIOCTPHPOBATh 3HAUCHHE OMOJOTMYECKHX 3HAHMIl B MPAKTHYECKOH AESTEIbHOCTH YENOBEKa,
Pa3BUTUH COBPEMEHHBIX MEJIMLIMHCKUX TEXHOJIOTHH U arpoOUOTEXHOJIOTHA;

- BOCIUTAaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YETIOBEKOM JXMBOW HPHUPOJbI, HEOOXOIMMOCTH OEpPEKHOI0 OTHOLICHUS K HEi,
COOJIIO/ICHUS 3THYECKUX HOPM IPH MIPOBEACHUU OMOJIOrMYECKUX HCCIIeJOBAaHU;

- OCO3HAHHE IICHHOCTH OWOJIOTMYECKHX 3HAHMI Ul TMOBBIIICHHS YPOBHS SKOJIOTMYECKOH KyIBTYpbl, Ui (JOPMHUPOBAHHS HAYYHOTO
MHPOBO33PEHHUS;

- IPUMEHEHUE IPHOOPETEHHBIX 3HAHMI U YMEHHUH B TOBCEAHEBHOM JKM3HU IS OLIEHKH IIOCIIEICTBHI CBOSH JETENEHOCTH 10 OTHOLIEHHIO K
OKpYKaroIlel cpejie, COOCTBEHHOMY 37I0POBBIO, 000CHOBaHME M COOMI0IEHNE Mep TPODHMIAKTHKH 3a00IeBaHUH.

1.2.2. IInannupyemsle pe3yabTaThl OCBOSHUS 001Ie00pa3zoBaTenbHON aucuuuinHbl B cooTBeTcTBHU ¢ @T'OC CIIO 1 Ha ocHOBe ®T'OC COO

O6mue kommereHIMH M npodeccuoHanbHble koMnereHmu @OI'OC CIIO B COOTHeCEHMM C JMYHOCTHBIMH, METalpPEAMETHBIMH U
MPEAMETHBIMU pe3yibTatamu 00yuyenus 6asoBoro yposHs ®I'OC COO npezncraBieHs! B Tabiuie:



Koxa n nHaumenoBanue
(hOpMHUPYEMBIX KOMITETSHIMI

ITnanupyemble pe3yabTaThl OCBOSHHUS AUCHUILTHHBI

O6me

JycuunirHapHsle

OK 01. Beibupats crioco0s!
peleHus 3a1a4
npodeCCHOHANBHOI
JeATEILHOCTU IPUMEHUTEIBHO
K pa3INYHBIM KOHTEKCTaM

JIM9HOCTHBIE PE3yIIBTATHI JTOIDKHBI OTPAXKATH B YACTH: TPYIAOBOTO BOCITUTAHUS:
- TOTOBHOCTb K TPYAy, OCO3HAHHE LICHHOCTH MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTh K AKTUBHON NEATENHOCTH

U CONMATBHOW  HAMpAaBIEHHOCTH, CIIOCOOHOCTh  WHHUIMHAPOBATH,
CaMOCTOSITEIILHO BBIOJHSITH TAKYIO IEATEINbHOCTD;

- HHTEPEC K Pa3InvHbIM chepam IpodecCHOHATBHOMN AESITENBHOCTH.
MeranpeaMeTHble pe3yIbTaThl JOJLKHBI OTPaXKaTh:

OBnajzieHre yHUBEPCAIBHBIMH YUCOHBIMU MO3HABATEIBHBIMU JCHCTBHAMU:
a) 0a30BbIC JIOTHYECKUE ACHCTBUS:

- CaMOCTOATENBHO (OPMYIHPOBATE W AKTYAIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh ee
BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK WITH OCHOBAHUS ISl CPABHEHUSI, KIIACCH(HUKAIINH 1
00001ICHUS;

- OIPENENIATD LIENH ACSTENbHOCTH, 3aaBaTh IapaMeTphl

Y KPUTEPUH MX JIOCTHKEHHST;

- BBIBIISITH 3AKOHOMEPHOCTH U IIPOTHBOPEYHSI

B pacCMaTpUBaEMbIX SIBJICHUSIX;

- BHOCHTh KOPPEKTHBBI B IESATENBHOCTH, OIIEHUBATH COOTBETCTBHE DE3YJIBTATOB IEJISIM,
OLICHUBAThH PUCKH TTOCIIE/CTBHIT IS TENbHOCTH;

0) 6a30BbIEC UCCIIEIOBATEILCKUE ICHCTBUS:

- BJIAJICTh HABBIKAMH Y4eOHO-HCCIIEI0BATENIbCKOM

¥ TIPOCKTHOM JIeATeTbHOCTH, HABBIKAMHU Pa3peIieHus IpobiieM;

- BBIIBISITH IPHINHHO-CIIEICTBEHHBIE CBSI3U

W aKTyaJIM3UPOBATh 3a/1a4y, BBIABHIaTh TUIIOTE3Y

€e pelleHHs, HaXOANTh apryMEHTBI JUIS JIOKa3aTelbCTBAa CBOMX YTBEPXKICHHM, 3a/aBaTh
mapameTphbl U KPUTEPHHU PEIICHHUST;

- aHAIM3HUPOBATH IIOJTyYCHHBIC B XO/IE PEIICHMS 3a/1aull Pe3yJIbTaThl, KPUTHUECKH OLICHHBATh
HX JIOCTOBEPHOCTb, IPOTHO3MPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;

pa3pabaThiBaTh IUIAH PELICHUs] TPOOIEMBI C YIETOM aHAIN3a WMEIOLINXCS MATEPHATBHBIX U
HEeMaTepHaIIbHBIX PECYPCOB;

- YMeTb IEPEHOCUTH 3HAHUSI B TI03HABATEIIBHYIO

U MPAKTHYECKYIO 00TACTH YKU3HEICATENbHOCTH;

- YMETh HHTETPHPOBATh 3HAHUS U3 Pa3HBIX [PEAMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIE HJICH, NIPe/TaraTh OPUTHHAIBHBIE TIOJXO0/bI H PEIICHHUS

TEXHOJOTUIECKOMN
TIJIaHUPOBATH n

T1P6 1. CdopmupoBaHHOCTH 3HAHUH o MecTe u ponu Ouonoruu
B CHCTEME HAYYHOTO 3HAHUS; (QYHKIMOHAIBPHOW T'PAMOTHOCTH 4YelIOBEKAa IS PELICHUS
JKM3HEHHBIX IIPOOJIeM.

IIP6 2. CchopMHPOBaHHOCT, YMEHHS pacKpBIBATH COJECPIKAHHE OCHOBOIOJIATAIOIINX
OUOIOrHYeCKUX TEPMHUHOB M TIOHSATHI: JKM3Hb, KIETKA, TKaHb, OpraH, OpPraHW3M, BHI,
TOMYJIALMSL, SKOCUCTEeMa, OMOIIeH03, Orocdepa; MeTaboi3M (0OMEH BEIIeCTB

M TpEeBpaliCHHE YHEPrHH), TOMeocTa3 (camMoperysius), OHOCHHTEe3 Oelika, CTPYKTYpHas
OpPraHu3alysi JKUBBIX CHCTEM, JHCKPETHOCTb, CAMOPETYILILHUs, CaMOBOCIPOU3BEICHHE
(penpomyKIWs), HACIeICTBEHHOCTh, H3MEHYNBOCTh, YHEPr03aBUCHMOCTb, POCT U Pa3BHTHE,
YPOBHEBasi OpraHU3ALIHS.

IIP6 3. ChopMHPOBaHHOCTE YMEHHS PAaCKPBIBATH COMACPIKAHHE OCHOBOIONATAIOIINX
OuoNOrMYecKUX TEOpPUH M TUIOTE3:  KIETOYHOH, XPOMOCOMHOH, MYTaIlMOHHOH,
9BOJIIOIIMOHHOM, IPOUCXOXKICHHS JKU3HU U YeTIOBeKa.

[1P6 4. CdopMupOBaHHOCT, YMEHMS PACKPBIBATH OCHOBOIIOJAraloIIMe OUOIOTHYECKUe
3akoHbl U 3akoHoMepHocTH (I. Mennens, T. Moprana, H.M. Baewmiosa, D. I'ekkens, O.
Mromnepa, K. Bapa), rpaHuIis! UX IPIMEHHIMOCTH K SKHBBIM CHCTEMaM.

IIP6 5. IlpmoOpereHue ombiTa NPUMEHEHHS OCHOBHBIX METOAOB HAyYHOTO IIO3HAHMS,
HCIIOJIb3yeMBIX B OMOJIOTHH: HAOJIOICHUS

W ONHCAaHMS JKMBBIX CHCTEM, IIPOLIECCOB M SBICHMI; OpraHM3alMM M HPOBEICHUS
OMOIOrHYECKOr0 IKCIIEPUMEHTA, BBIIBHKCHUSI TUIIOTE3, BBISABJICHHUS 3aBHCHMOCTH MEXIY
HCCIIeyeMBIMU BEJIMYMHAMH, 0OBSICHEHNS TIOJTy9eHHBIX pe3yIbTaToB
1 (GopMyIIpPOBaHYs BEIBOJOB C UCIOJIb30BAHHEM HAYYHBIX IIOHATHIH, TEOPHIl U 3aKOHOB.

I1P6 6. CHopMHPOBAHHOCTH YMEHHSI BBIACISTH CYLIECTBEHHBIC MPU3HAKH BHUPYCOB, KIETOK
NPOKAapHOT M DJYKapHOT, OIHOKJIETOYHBIX W MHOTOKJIETOUHBIX OpraHM3MOB, BHJIOB,
OMOreoneH030B U 3KOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHA BEIIECTB M INPEBPAICHUS
9HEPIrUH B KJIeTKe, POTOCHHTE3a, IIIACTHYECKOTO M HEPreTHIeCKOro 00OMeHa, XeMOCHHTE3a,
MHTO3a, Meii03a, OIUIONOTBOPEHHSI, PA3BUTHSI U Pa3MHOXEHHMS, HHINBHIYAIbHOTO Pa3BUTHS

opraHn3sMa  (OHTOreHe3a), OOppOBI 32  CYIIECTBOBAaHME, ECTECTBEHHOro  0TOOpa,
BHI000pa30BaHUsi, MNPUCIIOCOONEHHOCTH OPraHU3MOB K cpefae OOWTaHMs, BIUSHUS
KOMIIOHEHTOB 9KOCHCTEM, AHTPOIOTEHHBIX HN3MEHEHHIt

B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB M NPEBpalICHIEe SHEPTUH B Ouochepe.

I1P6 7. CdopMUPOBAaHHOCTE yMEHHs] HPHMEHSATH IIOJIy4YCHHBIC 3HAHHS JUIT OOBSCHEHHS
OHONOTHYECKUX TPOLECCOB ¥ SIBICHUH, I8 NPHHATUS TNPAKTUYECKUX pENICHUH B
TOBCEIHEBHON JKM3HHU

C Lenbio oOecriedeHnsT GE30IIaCHOCTH CBOETO 370POBBS M 3I0POBBS OKPYXKAIOIIHMX JIIOJCH,
COOJIONEHUST 370pOBOrO o0pa3a JKM3HHM, HOPM TIPaMOTHOTO IIOBEACHUS B OKpYIXKAIOIIEH
MPUPOJHOI cpeie; TOHUMaHHe HeOOXOAMMOCTH MCIIONB30BAHUS IOCTHXKEHUI COBPEMEHHOIT
Oronorny ¥ GHOTEXHOJIOTHHI VIS PALMOHAIEHOTO MPUPO/IOTIOIH30BAHHS.

IIP6 8. CdopMHUpOBaHHOCTH yMEHHs pellaTb OWOJIOTHYECKHE 3aJadvH,
TEHOTHUINYECKHUE CXEMBI CKPEIIMBAHHUS

JUIS Pa3HBIX TUIIOB HAC/IEJOBAaHUs MPU3HAKOB y OPraHU3MOB, COCTABIATH CXEMbI MEPEHOCA
BEIIECTB M SHEPTHHU B SKOCHCTEMAX (LIENH MUTAHNs, TTUIIEBbIC CETH).

I1P6 9. ChopMHPOBAaHHOCTH YMEHUH KPUTHIECKU OLEHUBATH HH(YOPMALHMIO OHOIOrHIECKOrO
COJIepXKaHMs, BKIIFOYAIOILYIO IICCBIOHAYYHbIC 3HAHUS M3 Pa3INYHBIX HCTOYHHKOB (CpEICTBa
MaccoBOi MH(OPMAIMK, HAyYHO-TIOMYJSPHbIC MaTepHallbl); MHTEPHPETHPOBATh ITHYECKUE

COCTaBJIATH




aCIeKThl COBPEMEHHBIX MCCIICIOBAaHMH B OHOJNOTMM, MEAMIMHE, OMOTEXHOJIOIHH;
paccMaTpuBaTh I100aNTbHBIE JKOJOMHYECKUEe MPOOIeMbl COBPEMEHHOCTH, (HOPMUPOBATH IO
OTHOIICHHIO K HUM COOCTBEHHYIO MO3UIIHIO.

IIP6 10. CdhopMupOBaHHOCTh YMEHHH cO3[aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIC
COOOLICHHST HA OCHOBE OHOJIOTHYECKOH HH(OPMALIMU U3 HECKOJIBKUX HCTOYHHKOB, IPAMOTHO
HCII0JIb30BaTh OHATHIHBI ammapat OUoIOorHu

OK 02. Ucnonb3oBath
COBPEMEHHBIC CPEeJICTBA
MOKCKa, aHAIN3a U
HHTEpIpEeTalin HHPOPMALIMH 1
HH(POPMALMOHHBIE TEXHOJIOTHH
JUISE BBITIOJIHEHHMS 32129
npodecCHOHATbHOM
JIESITENbHOCTH

JINYHOCTHBIC Pe3yNIbTaThl JODKHBI OTPA’KAaTh B YACTH: LICHHOCTH HAy4YHOT'O MO3HAHMUS:
- c(hOpMHUPOBAHHOCTE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHON IPAKTHKH, OCHOBAHHOTO HA JHAJOre KYJIbTYp, CIOCOOCTBYIOIIETO

OCO3HaHHIO CBOETO MecTa
B HOJIUKYJIBTYPHOM MHpE.

MertarnpeqMeTHbIe pe3yIbTaThl JOJKHBI OTPaXKaTh:

OsiajieHne yHUBEPCAIbHBIMH y4eOHBIMU [03HABATEIBHBIMU ACHCTBHAMM:

B) pabora ¢ uHbOpMAaIHei:

- BIIAJICTh HaBBIKaMHU OJTyYCHUSI uHpoOpMaLH
M3 HCTOYHHKOB pa3HbIX THIOB, CaMOCTOSITEJBHO OCYIUECTBIATh IIOHCK, aHAJH3,
CHCTEMATH3ALHIO

U MHTEpIIpeTaluio NHGOPMALMK Pa3IMYHbIX BUIOB U ()OPM HPEICTABICHHS;

- OLICHHBATH JIOCTOBEPHOCTb, JISTUTUMHOCTh uHdopmaruu,

€€ COOTBETCTBUEC MPABOBBIM U MOPAJIbHO-OTUYCCKUM HOpMaM

I1P6 1. ChopMUpOBaHHOCT 3HAHUI O MECTE U POJIH OUOIIOTUH

B CHCTEME HAyYHOTO 3HaHHA; (YHKIMOHAJIbHONW TIPAaMOTHOCTH YeJIOBEKAa JUIS PELICHHs
JKM3HEHHBIX IIPOOJIeM.

IIP6 7. CHopMHPOBAHHOCTE yMEHHsI HPHMEHSATH IMOJyUCHHBIC 3HAHUS U1 OOBICHEHUS
OMOJIOTMUECKUX NPOLECCOB M SIBICHUM, [UII NPUHATHA IIPAKTUYECKUX pELICHUH B
MIOBCEIHEBHOM JKH3HU

C Lenblo oOecriedeHus] GE30IaCHOCTU CBOErO 3I0POBbS H 3I0POBbSl OKPYXAIONIMX JIIOJCH,
coOJIroIeHHsT 310pOBOro o0pasa XHU3HH, HOPM TIPAMOTHOIO IIOBEICHHS B OKpYXarouieit
MIPUPOHOM cpese; MOHUMaHHE HEOOXOAUMOCTH HCIIOIB30BaHUS JOCTHXCHUH COBPEMEHHOI
6uosoruu M GHOTEXHOJIOTHH JUIs PAllMOHAILHOTO IIPUPOJIOTIOIb30BAHUS.

1P6 10. ChopmupoBaHHOCT yMEHHUIl cO37aBaTh COOCTBEHHBIE MUCBMEHHBIE M YCTHBIE
COOOMIEHNsT HA OCHOBE OHOJIOTHYECKOH HH(OpPMAIK U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
HCIIOJIb30BaTh NOHATHIHHBIH armapat Ouonoruu

OK 04. D¢pdexTrBHO
B3aMMO/IEICTBOBATh 1 PabOTaTh
B KOJUICKTHBE U KOMaH/Ie

JIM4HOCTHBIE pe3yibTaThl JOJDKHBI OTPaXKaTb B YAaCTH: LEHHOCTH HAYYHOT'O ITO3HAHHS:
OCO3HAaHHME IIEHHOCTU HAy4HOH JEeATENbHOCTH, TOTOBHOCTH OCYILECTBIATH INPOEKTHYIO H
HCCIIeIOBATENBCKYIO ASITENEHOCTh HHANBHAYAIBHO U B IPYIIIE.

MeranpenMeTHbIe pe3yIbTaThl JOJDKHEI OTPaXkaTh:

OBnazeHre yHUBEpCaIbHBIMA KOMMYHUKATHBHBIMU A€HCTBUSIMH:

0) coBMeCTHas JIeATCIbHOCTb:

- HOHUMAaTb H HCIIOIb30BaTh IIPEHMYIIeCTBA KOMAaH/THON

U UHJVUBHIyalbHOU paboThl;

- IpPHHEMATh 1€ COBMECTHOM IESTeNbHOCTH, OpPraHU3O0BBIBATH M KOOPAUHUPOBATH
TeHCTBUS

[0 ee JOCTHKEHUIO: COCTABIATh IUIAH JNEHCTBUIl, pacnpenenarh pojd ¢ y4eTOM MHEHHH
YYaCTHHKOB 00CY)KAaTh Pe3yJIbTaThl COBMECTHOH paboThI

IIP6 5. IlpuoGpereHne oONBITa NPHMEHEHHS OCHOBHBIX METOJIOB HAyYHOTO ITO3HAHMS,
HCIIONB3YeMBIX B OMONOrUMM: HAOMIONEHMS M OINHCAHUA JKUBBIX CHCTEM, MPOLECCOB U
SBJICHUH; OpraHW3allMd ¥ IIPOBEACHUS OHOJIOTUYECKOTO OKCIIEPUMEHTA, BBIABIDKCHUS
THIOTEe3, BBIABICHUS 3aBHCHMOCTH MEXIY HCCISIYeMbIMH BEIIMINHAMH, OOBSICHEHHS
MOJTy4EeHHBIX Pe3yIbTaTOB

1 GopMyITpOBaHs BEIBOJIOB C UCIOJIb30BAHHEM HAYUHBIX IIOHSATHH, TEOPHIl U 3aKOHOB

OK 07. ConelicTBoBaTh
COXPaHEHMIO OKpY KaroIei
CpeIbl, pecypcocOepeKeH IO,
TIPUMEHSTH 3HAHUS 00
M3MEHEHHH KINMaTa,
TIPUHIHIBI OEPEKITHBOTO
TIPOU3BOACTBA, P PEKTUBHO
JieficTBOBaTh B UpE3BBIYANHBIX
CHUTYaIHsX

JIMYHOCTHBIE pPE3yibTaThl JOJKHBI OTPaXkaTb B YAacTH: SKOJIOTHYECKOTO BOCIMTAHUS: -
c(OpMUPOBAHHOCTb ~ DKOJIOTHYECKOH  KyNbTYphl, IIOHHMAaHUE BIHSHHUSI  COLMAIBHO-
SKOHOMHUECKHX MPOIECCOB HA COCTOSTHUE MPUPOJHOM

M COLMAITBHOM CpEIbl, 0OCO3HAHME TII00ATEHOr0 XapaKTepa SKOJIOTHIECKHX MpooieM;

- INIAHUPOBAHHUE U OCYIIECTBICHUE NEHCTBHI B OKpY»Kalolllel cpesie Ha OCHOBE 3HAHUS IeNei
YCTOHYUBOTO Pa3BUTHs YEIOBEUYECTBA;

- aKTUBHOE HENpHATHE AEHCTBUN, MPUHOCAIINX BpPeJl OKpYyXkaroliel cpene;

- yYMEHHE  [POTHO3HPOBATh  HEOINArONPUSTHBIE  DKOJOTHYECKHE  IIOCIECICTBUS
IpeIPUHAMAEMBIX JeHCTBHI, IPeI0TBpaIlaTh UX;

- pacUIMpPEeHHE OIBITA JASITEIEHOCTH SKOJIOIMYECKON HalPaBICHHOCTH.

MertamnpenMeTHbIe pe3yIbTaThl JODKHEI OTPAXKaTh:

OBnazieHne YHUBEPCATBHBIMA KOMMYHUKATHBHBIMY ACHCTBUSIMH:

6) coOBMeCTHasI IEATEILHOCTD:

- MIOHUMATb u HCIIONB30BaTh IpeUMyIIeCTBa KOMaHJIHOI

1 UHJMBHIYaIbHOW paboTHI;

- INPUHMMATh LEJIUM COBMECTHOH JEATEIbHOCTH, OpPraHM30BBIBATH M KOOPAWHHMPOBATH
nencTBUS

M0 €e JOCTH)KCHUIO: COCTaBJIATh IUIAH JEHUCTBUH, pacnpenesnsaTb poiu ¢ y4eTOM MHEHHiH
YYaCTHHKOB O00CY)KIaTh Pe3y/IbTaThl COBMECTHON pabOThI

I1P6 5. IlpuoGpereHne ONBITa NPHMEHEHHS OCHOBHBIX METOIOB HAyJYHOTO ITO3HAHWS,
HCIOJIB3YyeMBIX B OMOJIOTUH: HAOIIOACHHS

W ONHCAaHMS JKMBBIX CHCTEM, IIPOLIECCOB M SBICHMI; OpraHM3alMM | HPOBEICHUS
OMOIIOTNYECKOr0 IKCIICPUMEHTA, BBIIBIIKCHUSI TUIIOTE3, BBISBICHUS 3aBHCHMOCTH MEXTY
HCCIIElyeMBIMU BEITHYMHAMHE, OOBSICHEHHS MOy IECHHBIX PE3yIbTATOB

1 (GopMyITHpPOBaHHs BEIBOJIOB C UCIOJIb30BAHHEM HAYYHBIX IOHATHUI, TEOPHIl U 3aKOHOB.

I1P6 6. ChopMUPOBaHHOCTE YMEHHS BBICIATH CYLIECTBEHHBIC NPHU3HAKH BHPYCOB, KIETOK
MPOKAPHOT © DYKAPHOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHU3MOB, BHJIOB,
OHOreoneH030B U 3KOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHa BEIIECTB M IPEBPALICHUS
9HEPIUH B KJIETKe, POTOCHHTE3a, INIACTUYECKOTO M SHEPreTHIeCKOoro 0OMeHa, XeMOCHHTE3a,
MHTO3a, Me03a, OIUIOMOTBOPEHHSI, PA3BUTHSI U Pa3MHOKEHHUS, HWHIUBHIYAIbHOTO PA3BUTHS
opranu3Ma (OHTOTeHe3a), 60pHOBI

3a CyIIECTBOBAaHHME, €CTECTBEHHOrO O0TOOpa, BHIO00Pa30BaHUs, IPHCIOCOOICHHOCTH
OpPTaHU3MOB K Cpene OOWTAHHS, BIHSHUS KOMIIOHEHTOB JKOCHCTEM, AHTPOIOTEHHBIX
W3MCHCHHI

B 9KOCHCTEMAX CBOCH MECTHOCTH,

KPYTOBOpPOTA BEIIECTB U MPEBpAIICHIE YHEprun B Ouocdepe.

I1P6 7. CdopMHPOBAHHOCTE yMEHHs] HPHMEHATH IMOJYUCHHBIC 3HAHUS M OOBSCHCHHS
OUONOTHYECKUX TPOLIECCOB ¥ SIBICHUM, U8 NPHHATUS TNPAKTUYECKHX pelICHUil B




[OBCE/IHEBHON JKU3HU C LEJbl0 oOecredeHust 0e30MacHOCTH CBOErO 3/10pOBbSl U 370pPOBbS
OKPYXAaIOLIMX JIF0JIeH, COOIIOIEHUS 3/10pOBOr0 00pa3a >KU3HU, HOPM IPAMOTHOT'O TIOBECHUS

B OKpYXalolleil MNpUpOTHOH cpeie; IMOHMMAaHUE HEOOXOMUMOCTH  HCIIOJIb30BaHUS
JOCTIDKCHHH ~ COBPEMEHHOH  OHONOrMHM W OHOTEXHONOTMH [  PalMOHAIBHOrO
MIPUPOIOTIONB30BAHHS

IIK 1.5. OcymecTBisTh
TEKYILYIO TPYIITUPOBKY U
HUTOroBoe 000061IeHHe HaKTOB
XO3SUCTBEHHOM JKU3HH.

JIMYHOCTHBIE PE3yIIBTATHI JOIDKHBI OTPAXKATh B YACTH: TPYIOBOTO BOCITHTAHHSL:
- TOTOBHOCTb K TPYAy, OCO3HAHHE LICHHOCTH MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTh K AKTHUBHOMU JIeSITeIbHOCTH

U CONMAJBHOW  HAMpAaBIEHHOCTH, CIIOCOOHOCTh  WHHUIMHUPOBATH,
CaMOCTOSITEIILHO BBIOJHSITH TAKYIO IESTEIbHOCTD;

- HHTEpeC K pa3anvHbIM chepaM IpodecCHOHATBHOMN AeSITeNbHOCTH.
MeranpeaMeTHble pe3yIbTaThl JOJLKHBI OTPaXKaTh:

OBnazeHre yHUBEPCAIBHBIMH YUCOHBIMU TO3HABATEIBHBIMU JCHCTBHAMU:
a) 6a30Bbl€ JIOTHYECKUE ACHCTBUS:

- caMOCTOATEIbHO (OPMYJIMPOBATh M AaKTyalW3UpOBaTh IPOOJEMY, pacCMaTpUBATH €€
BCECTOPOHHE;

- YCTaHABIUBATH CYIECTBEHHBIH NPU3HAK WIIH OCHOBAHUS VTSI CPABHEHUS, KIIACCH(HUKALUH 1
00001ICHHS;

- OIPENENATD LIENH ACSTebHOCTH, 3aaBaTh MapaMeTphl

U KPUTEPUH HX JOCTHKCHHS,

- BBIBISITH 3AKOHOMEPHOCTHU U ITPOTHBOPEYHSI

B pacCMaTpUBAEMbIX SIBJICHUSIX;

- BHOCHTh KOPPEKTHBBI B IESTENbHOCTH, OLIEHUBATH COOTBETCTBHE DE3YJIbTATOB LEISM,
OLICHUBATh PUCKH TTOCIIE/CTBHIT IS TENbHOCTH;

0) 6a30BbIEC UCCIIEIOBATEILCKUE ICHCTBUS:

- BJIaJICTh HABBIKAMH y4eOHO-HCCIIeIOBATENBCKOM

¥ TIPOCKTHOM JIeTebHOCTH, HABBIKAMHU Pa3peIeHus IpooiieM;

- BBIIBISITH IPHIUHHO-CIIEICTBEHHBIE CBSI3U

U aKTyalU3upOBaTh 33714y, BBIABUTATh TUIIOTE3Y

€e PpelleHHs, HaXOANTh apryMEHTBI JUIS JIOKa3aTelbCTBAa CBOMX YTBEPXKICHHM, 3a/1aBaTh
mapameTphbl U KPUTEPHHU PEIICHHUST;

- QHAITM3UPOBATH TIOMYYCHHBIE B XOIE PEIICHHUS 3aa491 Pe3yIbTAThl, KpHTHUCCKH OIICHUBATH
HX JIOCTOBEPHOCTb, IPOTHO3MPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;

pa3pabaThiBaTh IUIAH PELICHUs] TPOOIEMBI C YIE€TOM aHAIN3a WMEIOLINXCS MATEPHATBHBIX U
HEeMaTepUaIbHBIX PECYPCOB;

TEXHOJIOTHUECKOU
IUIAHUPOBAaTh U

TIP6 1. ChopMHUPOBAHHOCT 3HAHUI O MECTE M POJIM OUOJIOTHH B CHCTEME HAYYHOTO 3HAHUS;
(YHKLIHOHAIBHOIM IPaMOTHOCTH YeJIOBEKa ISl PELICHHUS! )KU3HEHHBIX POOIeM;

IIP6 3. CdopMHPOBAaHHOCTh YMEHHS PACKpbIBaTh COAEP)KAHHE OCHOBOIIOJIATAFOIIMX
OMOJIOTMYECKUX  TEOPHMH M TUIOTE3:  KIETOYHOM, XPOMOCOMHOM, MYTal[HOHHOM,
9BOJIIOLIMOHHOM, MPOUCXOMKICHHS JKU3HH U YeTIOBEKa;

IIP6 5. IlpuoOpereHue oONbITa MPUMEHEHHs OCHOBHBIX METOJOB HAYyYHOIO IIO3HAHMS,
HCIIOJIb3yeMbIX B OHMOJIOTMH: HAOJIOJCHUS ¥ OIMCAHUS JKUBBIX CHCTEM, IIPOLIECCOB M
SIBJICHHI; OpraHM3aliid W MOPOBEOCHHUS OHMOJOIHYECKOTO JKCIEPUMEHTA, BbIIBKCHUS
TUOOTE3, BBIIBJICHUS 3aBUCHMOCTH MEXIY HCCIEAYeMbIMH BEIHYNHAMH, OOBSICHEHHS
MOJIYYCHHBIX PE3yJIbTaTOB U (OPMYJIHMPOBAHHUS BBIBOJOB C HCIIOJIB30BAaHUEM HAay4YHBIX
TOHATUH, TECOPUN 1 3aKOHOB;

IIP6 7. ChOpMHPOBAHHOCTH YMEHHs NPUMEHSTH IOJYYEHHBIE 3HAHUS IS OOBACHEHHS
OMOJIOTMYECKUX TPOLECCOB M SIBJICHWM, JUII TPUHATHS TNPAKTHYECKUX PCIICHUH B
MOBCEIHEBHOM JKU3HHU C LIENIbI0 o0ecrevyeHus: 0e30MacHOCTH CBOETO 370POBbs U 370POBbS
OKPY)KAIOLIHX JIFO/ICH, COOJIIOAEHUS 30POBOro 00pasa )HU3HU, HOPM I'PAMOTHOTO MOBEICHHS

B OKpYXalolleil NpUpOTHOM cpeie; IMOHMMAaHUE HEOOXOIUMOCTH  HCIIOJIb30BaHUS
JNOCTH)KEHUH  COBPEMEHHOH  Ouonoruu M OMOTEXHOJOTMH  JUli  palMOHAJIbHOTO
MIPUPOIOTIOIH30BAHHS;

TIP6 10. ChopmupoBaHHOCTH yMEHHWiIl CO37aBaTh COOCTBEHHBIC MHCHMEHHBIC WM YCTHBIC
COOOMIEHHS HA OCHOBE OHOIOTHYECKOH HH(OPMAIIHK U3 HECKOJIBKUX HCTOYHUKOB, PAMOTHO
HCIOJIb30BaTh MOHATHHHBII anmnapat OUOIOTHH.




2. CTpyKTypa U conepkaHue o01meodpa3oBaTebHOM AUCIUTLTHHBI

2.1. O0beM AUCLMIUTHHBI U BUIBI yIeOHOH paboThI

Bun yue6Holt paboTh O0beM B yacax

O6beM 00pa3oBaTeIbHO IPOrpaMMbl AUCLHUIUTHHBI 72
OGbeM paboThI CTYICHTOB BO B3aUMOJIEHCTBHH C MPEIOIaBaTeIeM 72
B TOM YHCIIE:

OCHOBHOE COJIepIKaHNE 72
B TOM YHCIIE:

TeopeTHIecKoe 00ydeHne 40
B TOM YHCJIIe TIPO(ECCHOHATBHO-OPHEHTHPOBAHHOE COMIEPIKAHNE 6
MPAKTUYECKUE 3aHSITHS 24
B TOM YHCJIIe TIPO(ECCHOHATBHO-OPHEHTHPOBAHHOE COIEPIKAHNE 6
11abopaTOpHbIE 3aHATHS 6
B TOM YHCJIIe TIPO(ECCHOHATBHO-OPHEHTHPOBAHHOE COIEPIKAHNE 2
TIpomexxyrouHas arrectaius B popme nuddepeHunpoBaHHOro 3auera 2




2.2. Temarnueckuil iaH ¥ coJiep>kaHue AUCLUILIMHBI

HaumeHnoBanue pa3ziesioB U TeM

Copepixanue y4eOHOro Matepuaia u (popMbl OpraHH3aLUU JIESTEIbHOCTH CTYEHTOB

O0bem B
Jacax

Konasl komneTeHuii
(hOPMHUPOBAHHIO KOTOPBIX
CHOCOOCTBYET JIEMEHT
TIPOTPaMMBbL

1

4

Pasnen 1. buonorus kak Hayka. JKuBble CHCTEMBI U MX OpraHU3aLus

N

Tema 1.1. buonorus
B cucteMe Hayk. OOrmast
XapaKTEePUCTHKA YKU3HH

CoJneprkaHue yueOHOTO MaTepraia

Buonornst — Hayka o sxuBod mpupone. CBs3M OHONOTMH C OOIIECTBEHHBIMH, TEXHHYECKHMH M JPYTHMH €CTECTBEHHBIMH HayKaMH, (UIOCO(UEH,
PpeTMruei, 3THKOMU, SCTETUKOM U paBoM. Ponb 6uonoruu B GopMUpOBaHHH COBPEMEHHOI Hay4IHOM KapTUHbI Mupa. CHcTeMa OHOIOrHYECKUX HAYK.
MeTtop!l TO3HAHUS KUBOH NPHPOIBI (HAOIIOACHHE, IKCIIEPUMEHT, OIMCAHKe, H3MEPeHHE, KiIacCu(HKaLus, MOJCTUPOBaHUE, CTATHCTHYECKas 00paboTKa
naHHbIX). JKuBBIE cHCTEeMBI (OMOCHCTEMBI) Kak INpeaMeT u3ydeHus: Ouonornmu. OTiMYHe XXKHMBBIX CHCTEM OT HeopraHmueckoil npuponbl. CBoiicTBa
OHOCHCTEM U MX pa3HOOOpa3ue. YPOBHHU OpraHU3alMU OHOCUCTEM: MOJICKYJIAPHO-TEHETHUECKUM, KJIETOUHBIH, OPraHU3MEHHBIN, OMYJISIIMOHHO-BH/IOBOH,
9KOCHCTEMHBIN (OHO - FeOLEHOTUYECKHIA), OrOoChepHBIi

OK 2

Paznen 2 Xumuueckuil cocTaB U CTpOEHUE KIIETKU

10

Tema 2.1. XuMuueckuii cocTaB
KkieTku. Bona
¥ MHUHEpaJIbHbIE BELIECTBA

ConeprxkaHue yueOHOTO MaTepHaa

XuMU4ecKuil cocTaB KJIETKH. XHMMHYECKHE DJIEMEHTHI: MaKpOdIJIEMEHTBI, MHKpOdJeMeHThl. Boxa u MuHepanbHble BemiectBa. DYHKIUU BOABI U
MHHEpaJIbHbIX BELIEeCTB B KieTke. [loanep:kanue ocMoTHYecKoro OanaHnca

B ToMm uncne TIPAKTUICCKUX 3aHATHI

1. HpaKTqucxoe 3aHsATHE. «bromornyeckas POJIb MUHEPAJIBHBIX BEIIECTB B obecrieueHrH KUBHEACATCIIbBHOCTH OPTaHU3MOB, ITPOSBIICHUSA I[I/[CGaJIaHCa
MHHEPAJIBHBIX DJIEMECHTOB)

Tema 2.2. Buonornvecku BaXKHbIS
XUMUYECKUE COCTUHCHHS

Copeprkanue yueOHOro MaTepuaa

benkn. CoctaB u cTpoeHne OeKoB. AMHHOKHCIIOTEI — MOHOMEPHI OenkoB. He3aMeHNMBbIe N 3aMEHHMbIE aMHHOKHCIIOTEL. AMHHOKHCIIOTHBIH COCTaB.
VpoBHU CTPYKTypbl O€nKOBOH MONEKymbl (TepBUYHAsA, BTOpHYHAsA, TPETHYHas M 4YETBEPTUYHAs CTPYKTypa). XHMMHYECKHE CBOICTBa OenKoB.
Buonornueckue Gpynkimu 6enkos. OepMeHTH — Ononornueckue karaauzaropsl. Ctpoenne GepMenTa: akKTHBHBIH EHTP, CyOCTpaTHas CIEMU(PUIHOCTb.
KodepmenTer. Buramunbl. Otnmans GpepMeHTOB OT HEOpPraHMIECKHX KaTalin3aTopoB. YTIIEBOIBI: MOHOCAXapn sl (TIFOK03a, pubo3a U 1e30KCHpr003a),
Jxcaxapuipl (caxaposa, 1aKTo3a) U MoaMcaxapu/sl (Kpaxmall, TIHKOTeH, Ie/Ton03a). bruonornueckue GyHKIUM yriaeBogoB. JIMIUIBL: TPUTITHIIEPHIb,
dochommmuel, creponssl. I'napodunsHO-THAPOdOOHEIE cBOMicTBA. bronornueckue ¢ynkuun nunuaoB. CpaBHEHHE YTIIIEBOJIOB, OEIKOB M JIUITHIIOB
Kak ucrouHnkoB 3Heprun. Hykmennossie kucmoter: JJHK uw PHK. Hyxneotumsr — MoHOMepHl HykinenmHOBEIX kncior. Ctpoerune u dynkmmn JTHK.
Crpoenne u pyuxunn PHK. AT®: crpoenune u GyHKIHN

B ToM umcie 1a00paTOpHBIX 3aHATHIA

1. JIaGoparopHnas padota. «Onpeznenenue Butamuaa C B IPOAYKTax MHTAHUSDY

Tema 2.3. CTpyKTYypHO-
(yHKUMOHATBHAS. OpraHU3aLHs
KJIETOK

Copeprkanue yueOHOro MaTepuaa

Iuromorust — Hayka o kierke. Kierounas Teopust — mpuMep B3auMozeiicTBHS uiell U (akToB B HAyYHOM IIO3HAHHH. MeETOABI M3y4eHUS KJICTKH.
Knerka kak menoctHas xuBasi cucreMa. OOIue NMPU3HAKK KJIETOK: 3aMKHyTas HapykHas meMmOpana, moiekynsl JIHK kak reHetndeckuii ammapar,
cucTeMa cuHTe3a Oenka. TWIBI KIETOK: dyKapHOTHUYecKas M HpokapuoTHieckas. OCOOEHHOCTH CTPOEHHUsI MPOKapHOTHYECKOH KieTku. Kieroumas
cTeHka Oaktepmil. CTpoeHHE >YKapHOTHYECKOH KieTku. OCHOBHBIE OTIMYUS PACTUTEIBHOW, XMBOTHOH W TpuOHOI kieTku. IloBepXHOCTHBIE
CTPYKTYpPBI KJETOK— KIJIETOUHAs CTEHKa, IIMKOKAaJIHMKC, WX (yHkumu. [lma3marudeckas meMmOpaHa, ee cBoiictBa M (yHkumu. Llurommasma u ee
opranougsl. OxHomemOpanuble opraHouabl kiaetku: OIIC, ammapar [ompmku, 1u30coMbl. I1oTyaBTOHOMHBIE OPTaHOUAB! KIIETKU: MHTOXOHIPUH,
miactunpl. [IponcxoxkaeHne MHUTOXOHAPHH U IacTuA. Bumsl mmactun. HememOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KIETOYHBIH IEHTD,
LEHTPUONIN, PECHUYKH, XKI'yTUKH. DYHKIMU OpPraHOMJOB KJIETKH. BxitoueHus. Snpo — perynaropHslif neHTp kieTku. CTpoeHue sjpa: saepHas
0001109Ka, KAPHUOILIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TPaHCIOPT BEIIECTB B KIETKE

B ToM umcne nabopaTopHbIX 3aHATHI

1. JIaboparopnas padota. «CTpoeHHe KISTKH (PAaCTCHHS, XXUBOTHbIE, IPHOBI) U KICTOYHBIC BKIIOUCHHS (KpaXMall, KapOTHHOHUIBL, XJIOPOIIIACTHL,

OK 1, OK 2,
OK 4

8




XpOMOHJ'IaCTLI)))

Paznen 3. )KusHenesTenbHOCTD KIETKH 6 OK 1,0K 2,
Tema 3.1. ConeprxaHue yueOGHOro MaTepuaia 1 OK 4
OOMeH BelecTB OOMeH BeIIECTB, WIM METa0oaM3M. ACCHMHIJIALMS (IUIACTHYECKUH OOMEH) M JUCCUMWLILUS (JHEPreTHYecKuil oOMeH) — [Be CTOPOHBI €JHHOr0
U IIPEeBpAIlleHUE SHEPTUH B KIIETKe nporecca Merabonu3Ma. Polb 3aKOHOB COXpaHCHUS BEINECTBA M DHEPTHU B IOHMMaHUM MeTabomu3Ma. Tumel oOMeHa BemiecTB: aBTOTPOGHBIH U
rereporpodusiii. Pone GpepMeHTOB B 0OMEHE BEIIECTB M MpPEBpAIleHUH dHepruu B kierke. DorocunTe3. CBeToBast 1 TeMHOBas (a3bl (HOTOCHHTE3A.
Peaxmun otocunTesa. DpdexTuBHOCT PoTocuHTe3a. 3HaueHHe (GOTOCHHTE3a AN KU3HH Ha 3emile. BiumsiHue ycnoBuii cpensl Ha (OTOCHHTE3 U
CIIOCOOBI MOBBIMICHHS €r0 NMPOAYKTHBHOCTH y KyJbTYPHBIX pacTeHHil. XeMocHHTe3. XEeMOCHHTEe3UpYIOIe OakTepud. 3HAYeHHEe XEMOCHHTE3a UL
JKM3HM Ha 3emiie. DHepreTMueckuid oOMEH B KieTKe. PacluernsieHue BelIecTB, BBIJIEJICHHE W aKKyMYJMPOBAaHHUE SHEPrUM B KIETKE. OTarbl
JHepreruueckoro obmeHa. I'nmkomm3. Bpoxenme u ero BuAbl. KuciopomHoe OKHCICHHe, WIM KIETOUYHOe JbIxaHue. OKHCIHTENbHOE
tdochopunuposanue. IPHEKTHBHOCTH IHEPreTHIECKOro 0OMeHa
Tema 3.2. ConeprxaHue yueOHOro Matepuaia 3
Bbuocunres denxa Peaxuun matpuaHoro cunresa. ['enernueckas mHdopmanus u JJHK. Peamnsanus reHernueckoil mHGOpManuu B KiIeTKe. | eHETHYECKHH KOX H €ro
cBoiictBa. Tpanckpunuusi — marpuunbiii cunre3 PHK. Tpancisuus — Ouocunre3 Oenka. Drtanbl TpaHcasuuu. KoaupoBanue aMHHOKUCIOT. Poib
pubocoM B OHOocHHTe3e Oenka
B ToM umce npakTHuecKuX 3aHATHH 2
1. Ipaktideckoe 3ansaTue. «PeneHne 3aad Ha ONpeeNIeHIe MT0CIe0BATEIEHOCTH HyKIICOTHIOB)
Tema 3.3. ConeprxkaHue yueOHOTO MaTepraa 2
Bupycer Hexnerounsie ¢hopmbl xku3uu — Bupychl. Mctopust otkpeiTus BupycoB ([. W. VBanoBckuit). OCOOEHHOCTH CTPOCHHS M JKH3HEHHOTO [HKJIA BUPYCOB.
Bakrepuodaru. bone3snn pacteHumil, )KHBOTHBIX W YEIOBEKa, BbI3bIBAEMbIe BHUpycamu. Bupyc mmmyHomeduimrta venoseka (BUY) — Bo3Oymurenn
CIT1da. ITpodunakTika pacpoCcTpaHEHHs BUPYCHBIX 3a00JICBaHUI
Pazpnen 4. PasMHOXEHUE U MHAMBHYalIbHOE Pa3BUTUE OPTaHU3MOB 6 OK 2, 0K 4
Tema 4.1. Coxnepxanne yaeOHOro MaTepHaa 1
JKu3HEHHBIH MK KIETKH KieTouHsIil UK, WK KU3HEHHBIH MK KiIeTku. MaTepdaza u muto3. Iporeccsl, npoTekaroiiie B HHTephase. Peminkanus — peakis MaTpHIHOTO
cunresa JIHK. Crpoennme xpomocom. XpOoMOCOMHEIN Habop — KapHOTHIL JIMITOMJIHBIA ¥ TaIUIOWJIHBIA XPOMOCOMHBEIE HAOOPHL. XpPOMATHIEL.
I{uronornueckne OCHOBHI PAa3MHOXCHUS M HHAMBHAYAIBHOTO Pa3BUTHsS OpraHu3MoB. JleneHwe KieTkd — muTo3. Crammm mwurosa. IIpomeccsl,
IPOUCXOJSIINE Ha Pa3HBIX CTAaAMAX MUT03a. bromornueckuit cMbicn Muto3a. IIporpaMmupyemMast THOETb KIETKH — alloNTo3.
Tema 4.2. ©opMbI pa3MHOKEHUS Coxepikanue yaeOHOro MaTeprana 1
OpraHnu3MOB DopMBbI Pa3MHOKEHHUS! OPTaHM3MOB: Oecronoe u nonoBoe. Buibl 6ecronoro pasMHOKEHUS: IeNIeHUE HAJBOE U MOYKOBAHHE OJTHO M MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKeHHe. MIcKycCcTBeHHOe KIOHUPOBaHUE OPTraHM3MOB, €ro 3HaueHHe AJs cenekuuu. IlogoBoe pasMHOXKEHUE,
ero oTan4ust ot 6ecronoro. Meito3. Ctagun Mmeiio3a. IIporeccsl, mporcxonsmue Ha cTaausax Meio3a. [ToBenenue xpomocoM B Metiose. KpoccuHrosep.
Buonoruueckuii cMpica U 3HayeHHe Meiio3a. ['ameTorenes — mporecc 0Opa3oBaHHs MOJOBBIX KJIETOK y KMBOTHBIX. [10nOBBIE JKeNe3bl: CEMEHHUKU U
suyHUKH. OOpa3oBaHUE M pa3BHTHE IOJOBBIX KJIETOK — rameT (CrnepMaTo30u], sIEKIeTKa) — crepMaroreHe3 U oorene3d. OCOOEHHOCTH CTPOSHHUS
SHLEKIIETOK U criepMaTo3onoB. OmnonorBopenue. IlapreHorenes.
Tema 4.3. ConeprxaHue yueOHOTO MaTepHraia 4
WNupusnnyansHoe passutne WunuBnyansHoe pa3BuTHE (OHTOTeHE3). OMOPHOHANBHOE pa3BUTHE (3MOpHOreHe3). DTarbl SMOPHOHAIBHOTO PA3BHTHS Y MO3BOHOUYHBIX )KHBOTHBIX:
OpraHH3MOB npobienue, racTpyisiius, opranorenes. [loctamOpuonansHoe pasButre. THITBI MOCTIMOPHOHATIHLHOTO PA3BHTHS: MPSIMOE, HEMPSIMOe (JINYHHOYHOE).
BnusHue cpensl Ha pa3BHTHE OPTaHU3MOB; (HaKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC YpoACTBA. PocT u pasButHe pacTeHuil. OHTOreHe3
I[BETKOBOT'O PaCTEHHUS: ABOWHOE OIUIOJOTBOPEHUE, CTPOCHHE CEMEHH, CTaJIUH PA3BHTHS
B ToM uncie npakTudeckux 3aHATHI 2
1. IlpakTnueckoe 3ansTre. «HpEKIMOHHBIE 3200IeBaHNS H SIIMACMUH B ICTOPHH YeIOoBeUeCTBay. «BakuuHamus kak npoQuiiakTika
HUH(EKIIMOHHBIX 3a00JICBaHUI
Paznen 5. HacnencTBeHHOCTh M M3MEHYHUBOCTh OPTAHU3MOB 10 OK 1, 0K 2,
Tema 5.1. Coznepixanue yaeOHOTO MaTepHaa 2 OK 4

3aKOHOMepHOCTI/I HacJICOOBaHUA

Hpe,Z[MCT " 3a7a49¥ TeHeTHKU. Ponb muronorum u 3M6pI/IOJ'IOI‘I/II/I B CTAaHOBIICHWUW TCHETHUKH. Bkian pOCCPIﬁCKHX n 3&py6e)l(HI:IX YY€HBIX B pasBUTHE
TE€HETUKU. MeToapl T'eHETHKH (FI/I6pI/II[0J'IOFI/I'-ICCKI/H\/’I, HHTOFeHeTHqCCKHﬁ, MOJ'IeKyHﬂpHO'FCH@TH'—IGCKHP’I). OCHOBHBIC T'CHETHYECKUE TITOHSATHSI.
T'enetnueckast CHUMBOJIMKA, HCIIOIb3yEeMas B CXEMax CKpCHIHBaHHﬁ. 3aKOHOMepHOCTI/I HacJIegOBaHU NPU3HAKOB, YCTAHOBJICHHBIC I'. Mennenem.
MOHOI‘I/I6pI/II[HOC CKpCIIUBAHUEC. 3aKoH CHI/IH006pa3I/IH I‘I/I6pI/I[[0B TICPBOr'0 ITOKOJICHUS. HpaBI/IJ'IO JOMHUHHUPOBAHNS. 3aKoH PacICIUICHUS TPU3HAKOB.
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I'unore3a uncrotsl ramer. IlomHoe M HemonHOe TOMHMHMpOBaHHME. JIMTHOpUIHOE CKpellMBaHHe. 3aKOH HE3aBUCHMOTO HACIEJOBAHUs IPU3HAKOB.
IuToreneruyeckne OCHOBBI JAMIMOPHIHOIO CKpEIIMBaHMA. AHaIM3UpYOllee cCKpeluBaHue. Mcrnonb3oBaHHE aHAIM3UPYIOLIErO0 CKPELIMBAHUS UL
olpe/eNeHus TeHOTHIIA 0c00u

B ToM umcie npakTHuecKux 3aHATHI

1. HpaKTqucxoe 3aHsTHe. «Pemenne 3amad Ha ONpeaACI€HUE BEPOATHOCTH BO3HUKHOBEHUSI HACJICACTBCHHBIX IIPU3HAKOB IIpU MOHO-, IH-,
HOJll/lFl/Iﬁpl/ILlHOM 1 QaHATU3UPYIOLIEM CKPCIIUBAHUHU, COCTABJICHUE FTCHOTUIIUNYCCKUX CXEM CKPCIIUBAHUSA»

Tema 5.2. CueruieHHOE
HaclIe[JOBaHUE IPU3HAKOB

ConeprxaHue yueOHOro MaTepuaia

CrernnieHHOe HaclleoBaHHe Npu3HakoB. PaGora T. Moprana mo CIeIUICHHOMY HacJeIOBaHHUIO IeHOB. HapylieHue CLEIICHUs TCHOB B pe3ysbTaTe
KpPOCCHHroBepa. XpOMOCOMHAsl TEOpHs HACIEJCTBEHHOCTU. [ eHeTnueckue KapThl. ['eHeTuka mosa. XpoMOCOMHOE OIPEAEIEHUE 10J1a. AYTOCOMbBI 1
IOJIOBBIE XPOMOCOMBI. 'OMOraMeTHbIe B reTeporaMeTHbIe OpraHnu3Mbl. HacenoBanue Npu3HAKOB, CHEIICHHBIX C IIOJIOM

B ToMm uncne TIPAKTUICCKUX 3aHATHI

1. Hpaxmqecxoe 3ansaTue. «PemeHue 3aJa4 Ha OIPEACIICHUE BCEPOATHOCTH BO3HUKHOBCHUA HACJICACTBECHHBIX IIPU3HAKOB MPH CLCIUICHHOM
HacJI€qOBaHUH, COCTABJIICHUE I'CHOTUITMICCKUX CXEM CKPCIIHUBAHUSI

Tema 5.3. 3aKkOHOMEPHOCTH
U3MEHYHBOCTH

ConeprxaHue yueOGHOro MaTepuaia

M3MeH4unBOCTh. BUIBI M3MEHUMBOCTH: HEHACJICICTBEHHAS M HACJICACTBEHHAs. PONb cpeibl B HEHACJICACTBCHHON M3MEHYMBOCTH. XapaKTEPUCTHUKA
MOAM(DUKANMOHHOW M3MEHYMBOCTH. BapHalMoOHHBIN psiJi M BapualMoHHas KpuBas. Hopma peakuuu npusHaka. KoJM4eCTBEHHbIE M KaueCTBEHHbBIC
NPU3HAKK M HMX HopMa peakuud. CBoWCTBa MOIM(HMKAIMOHHON HM3MEHYMBOCTH. HacneacTBeHHas, WIM TEHOTUIMYECKAs H3MEHYMBOCTb.

KoMOuHaTHBHAST HM3MEHYMBOCTb. MeiH03 ¥ I0JI0BOM mporecc — OCHOBa KOMOWHATHBHOW H3MEHYHBOCTH. MyTaI_H/IOHHaH U3MCHYNUBOCTB.
Knaccn(_’anauHs{ MyTaHHﬁZ T€HHBIE, XPOMOCOMHBI€, TCHOMHBEIE. Yacrora u TIPUYHHBL MyTaLIPIﬁ. MyTaFeHHBIe Cl)aKTOpBI. 3aKOH rOMOJIOTHYECKHX psAaOB
B HaCJ'IeL[CTBeHHOI‘/II HU3MCHYHUBOCTH

H. U. BaBunoBa

B Tom gmcre TIPAKTHYCCKUX 3aHATHI

1. HpaKTI/I‘ICCKOC 3ausiTue. «Pemenue 3amad Ha OINPEACIICHUE BEPOATHOCTA BO3HMKHOBCHHA HACJICACTBCHHBIX NMPU3HAKOB MPHU PA3JIMYHBIX THUIIAX
B3aWMOJICHCTBHS TE€HOB, COCTABJICHUE I'€HOTHIIMYCCKHUX CXEM CKPCIIUBAHUID

Tema 5.4. I'enetrka yeaoBeka

ConeprxkaHue yueOHOTro MaTepuaia

T'enetnka uenoBeka. Kapmorum dvenoBeka. OCHOBHBIE METONBI TEHETHKH YENIOBEKA: TI'CHEAJTOIMYECKHil, OJIM3HEIOBBIH, IUTOreHETHYECKHIl,
OMOXUMHUUYECKHH, MOJEKYJIIpHO-TeHeTnIeckuid. COBpeMEeHHOE ONpeeNieHre T'eHOTHIIA: ITOJTHOTeHOMHOE CEKBEHHPOBAaHNE, TCHOTHUIIMPOBAHNE, B TOM
yuciae ¢ nomouipto [11[P-ananuza. HacnencrBeHHble 3a001€BaHuUs YeIOBEKa: TeHHbIE 00JIE3HH, OOJNIE3HH C HACJIEICTBEHHOW MPEapacioNoKeHHOCTHIO,
XpoMocoMHBIe Gonie3Hn. CoMaTH4eckne W TeHepaTHBHbIE MyTanud. CTBONOBBIC KIIETKH. [IpHHIMIBI 310poBOrO 00pa3a >KU3HH, IHArHOCTHKH,
NpoQMIAKTHKA M JICYeHHWs TeHeTHYeCKHX Ooyie3Hel. Mennko-reHeTHIeckoe KOHCYIbTHPOBAaHHE. 3HAueHHEe MEAWLIUHCKOH Te€HEeTHKH B
MIPEOTBPAIICHHUH U JICYCHUH TeHETHYECKUX 3a00JIeBaHHH YeJIOBeKa

B ToMm uncie TIPAKTHIECCKUX 3aHATHI

1. Hpaxmqecxoe 3ansTue. «COCTaBICHHUE M aHAIIN3 POIOCIOBHBIX YCJIOBEKA»

Paszjien 6. DBOIOIMOHHAS OHOJIOTHS

Tema 6.1.
DBOJIOIIMOHHAS TEOPHS
U €€ MECTO
B OHOJIOrHH

Coneprkanue yueOHOro MaTepuaa

TIpeanoceiiku BO3HUKHOBEHHS SBOJIOLMOHHOW TEOPHUH. DBOJIOIHMOHHAS TeOpus M €€ MecTo B OMOJOTMH. BiMsiHUME 3BOMIOIMOHHON TEOpUHM Ha
pa3BUTHE OHWONOTMH M JAPYrHX HayK. CBHAETENbCTBAa OJBONIONMH. IlaeOHTOJOTMYECKHe: MOCIEHOBATEILHOCTE IIOSBICHUS BHIOB B
MAJICOHTOJIOTUYECKO JIeTONUCH, mHepexonHblie Qopmbl. Buoreorpaduueckue: cxoacTtBo W pazauuve ¢GayH u (GJIOp MaTepuKOB M OCTPOBOB.
DMOPHONIOTNYECKHe: CXOJCTBA M PA3INuUs IMOPHOHOB Pa3HbIX BUJIOB MMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAIOTHYHBIE,
PYIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-ONOXUMHYECKIE: CXOICTBO MEXaHU3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX ITyTel
Y BCEX JKMBBIX OPraHu3MoB. DBotonmonHas teopus Y. Japsuna. [Ipeanockiiku BOSHUKHOBEHUS JapBUHU3MA. J[BUOKYIIME CHIIBI SBOJIOLUH BUAOB 110
JapBuHy (M30BITOYHOE Pa3MHOXKEHHE MPH OTPAHUUCHHOCTH PECYPCOB, HEONpEIeIEHHAs W3MEHYMBOCTh, OOphOa 3a CYIIECTBOBAHHE, €CTECTBEHHBIN
or6op)

Tema 6.2. MuKpo3BOJIOLIUS

ConeprxaHue yueOHOTro MaTepuana

Cunrerndeckast Teopus 3Boouun (CTD) u e€ ocHOBHbIE MosokeHUs. MukposBosrouus. [lonmynsauus kak eIUMHUIAa BUJA U 3BOJIOLMHU. JIBIKyIHe

OK 1, OK 2,
OK 4
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cubl ((paKTOPBI)3BOMIOLMN BHIOB B MpHpoae. MyTalMOHHBIH Tpolecc 1 KOMOMHATHBHAs M3MEHYMBOCTB. [ToMy sIMOHHbIC BOJHBI U Apeii() reHoB.
W3omsiuust u murpansi. EctecTBeHHBIH 0TOOp — HanpaBIsiouid Gpaxtop 3Bosoud. ®opMbl ecTeCTBEHHOTo 0T60pa. [Iprucnoco6IeHHOCTh OpraHu3MOB
Kak pe3yibTaT dBoyonud. [IpumMepsl npucnocobienuil y opraHu3MoB. ApoMopdo3sl 1 uanoagantanuy. Bung u BugooOpasosanue. Kpurepun Buna.
OcHoBHbIe (HOpPMBI BHI00Opa30BaHHs: reorpaduIeckoe, IKOIOrHuecKoe

Tema 6.3.
MaxkposBosronus

ConeprxaHue yueOHOTO MaTepHraia

MaKpOE)BOJ'IIOI_II/I}I. q)OpMBI OBOJIIOIIAN (I)I/IHeTI/I‘IeCKB.S[, JAUBEPTEHTHAs, KOHBEPIC€HTHAs, ITapajuICiibHas. HeO6paTI/IMOCTB OBOJIFOIIUH

B ToMm gncne TIPAKTUICCKUX 3aHATHI

1. HpaKTI/I‘IeCKOG 3aHATHC. «CpaBHeHHe BHIOB ITO MOpq)OJ'IOFI/I‘ICCKOMy KPUTEPUTIO»

Pazznen 7. BO3HMKHOBEHHE U pa3BUTUE

JKU3HU Ha 3emiie

Tema 7.1.
3apoxaeHue
¥ pa3BUTHE KH3HK

ConeprxaHue yueOHOro MaTepuaia

JloHayuHbIe MPEACTABICHUA O 3apOXKICHUM XU3HU. HayuHble rurnore3sl BOSHUKHOBEHUS JKM3HM Ha 3emile: aOMOreHe3 W INaHcrepMus. XUMHYEeCKas
9BOMIONNUS. AOWOTeHHBI CHHTE3 OPraHHMYECKHX BEIIECTB M3 HEOPTaHMYECKHX. OKCIIEPHMEHTAILHOE MOATBEPXKICHHE XHMUYECKON DBOIIOLHH.
HauaneHnbie stanel Ouonorndeckoi spomonuu. ['mnoreza PHK- mupa. @opmupoBaHue MeMOpaHHBIX CTPYKTYpP M BO3HHUKHOBEHHE INPOTOKJICTKH.
IlepBbie kiaeTKH 1 UX 3BOIOLUS. DOPMUPOBAHHE OCHOBHBIX IPYIII XKHUBBIX OpraHu3MoB. Pa3BuTue sxu3HM Ha 3emile 1o 3pam u nepuoaam. Karapxei.
Apxeiickas U npotepo3oiickas dpsl. [laneo3olickas 3pa U €€ nepuoabl: KeMOPUIICKUI, OpJJOBUKCKUM, CHIIYPUICKHUI, T1EBOHCKUIH, KaMEHHOYTOJIbHBIH,
nepMckuil. Me3o3olickast 3pa W €€ NepuoIbl: TPUACOBBIM, IOPCKUM, MenoBoi. KaliHo3olickas 3pa M €€ Hepuojbl: ManeoreHOBbIH, HEOTCHOBBIH,
AHTPOIOTCHOBBIMH.

Tema 7.2. CucremMa OpraHu4ecKOro
mupa. [Ipoucxoxaenue yenoBexa —
AHTPOIOTeHE3

ConeprxkaHue yueOHOTO MaTepHaa

CucremMa OpraHMYECKOro MHpa KaKk OTpakeHHe O3BOMIOIMH. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIBI OPTraHM3MOB. XapaKTepUCTHKA KIMMaTa H
reoJIorn4ecKux npoueccoB. OCHOBHBIE 3TAIbl HBOJIIOIMU PACTUTEIBLHOTO U XKHMBOTHOrO MUpa. ApoMopdo3bl y pacTeHUi U KUBOTHbIX. [losiBieHuUe,
pacuBeT U BBIMHpAHHE TPYIII JKHBBIX OPTaHU3MOB. DBOJIOLMS YeNOBEKa. AHTPONOIOIHS Kak Hayka. Pa3BuTue mpeincTaBiIeHHH O IPOMCXOXKIACHUH
geoBeka. MeTonbl n3ydeHus anTponoreHe3a. CXoACTBa M pa3iIMdMs YeloBeKa M JKUBOTHHIX. CHCTeMaTHUecKoe IOJOoKeHHe denoBeka. J[Brkymue
cuibl (pakTopel) anTpomnoreHesa. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIIecTBEHHBIH 00pa3 *KM3HH, U3TOTOBICHHE OpYAUM
TPyZa, MBIIUICHHE, peUb.

Tema 7.3. OCHOBHBIC CTaHH
JBOJIIOLIMM YEJIOBEKA

Coneprkanue yueOHOro MaTepuaa

OCHOBHBIE CTA/IMM M BETBH SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenblil, YenoBek npsamoxosauuid, YenoBek HeaHaepTalbCkuii, YenoBek
pa3yMHBIH COBPEMEHHOro THra. HaXxoaku HCKOIaeMbIX OCTaHKOB, BPEMs CYILECTBOBAHHMS, 00JIAaCTh PACHIPOCTPaHEHUs, 00BbEM rOJIOBHOIO MO3ra, 00pas
JKM3HH, opyaus. YemoBeueckwe packl. OCHOBHBIE OONBINIME pachkl: €BPONEOUIHAS (€Bpas3WiiCKasl), HErpo-aBCTPATOWAHAS (PKBATOpHAIIbHAL),
MOHTOJIOMHAs (a3MaTCKO-aMepuKaHcKast). YepThl NpUCIOCOOIEHHOCTH TPEICTaBUTeNeH YeIOBEYECKUX pac K YCIOBHSIM CYIIECTBOBaHMSA. EJIMHCTBO
yenoBeyeckux pac. Kputuka pacusma.

B Tom gmcre TIPAaKTHIECKUX 3aHATHI

1. Tlpaxtmyeckoe 3aHsTHe. «IIpHCIIOCOOIEHHOCTH YeNOBEKa K pa3HBIM YCIOBHSAM cpeibl. BimsHue reorpaduueckoil cpeapl Ha MOPQOJIOTHIO H
(DU3HOJIOTHIO YeTIOBEKa»

OK 1, OK 2,
OK 4

Pasnien 8. Opranu3Mel ¥ OKpY>Karomas

cpena

Tema 8.1.
Okomorus
Kak Hayka. CpeJibl )KU3HU.
Okonorudeckue HaKTopel

Coneprkanue yueOHOro MaTepuaa

OKoNorusi Kak HayKa. 3aja4u M pasfenbl SKOJIOTHH. MeToIbl 3KOJOIMYECKHMX HCCIIeOBaHUH. DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOTO
yenoBeka. Cpenbl OOUTaHWSI OPraHM3MOB: BOAHAs, HA3eMHO-BO3IYIIHAS, IIOYBEHHAs, BHYTPHOPTaHM3MEHHAs. OKOJIOTUYECKHE (HaKTOPHL.
Knaccudukamms skonorumyeckux (HakTopoB: a0HOTHUECKHE, OWOTHYECKHME W aHTpONOreHHble. JlelcTBHE SKOIOrMYeckux (HaKTopoB Ha
OpraHu3Mbl. AGHOTHYECKHE (haKTOPHI: CBET, TeMIepaTypa, BIaxHocTb. Potonepuoansm. IIpucrnocodnenuss opraniu3MoB K AEHCTBUIO aOHOTHYECKUX
(akTopoB. buonormueckue put™bl. buortnueckue (axTopel. Bumel OHMOTHUECKHMX B3aMMOACHCTBHNA: KOHKYPEHIHS, XMIIHHYECTBO. [lapazutusm,
MYTyalli3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HaxJICOHMYECTBO), aMEHCAM3M, HEHTpaau3M. 3HaueHHe OWOTHYECKHX B3aMMOACHCTBHH I
CYIIECTBOBAHHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX

Tema 8.2.
DKOIOrHYECKHE XapaKTePUCTHKA
TOMYJISILHA

ConeprxaHue yueOHOTO MaTepHraia

DKOJIOTHYeCKHe XapaKTCPUCTUKHU ITOIMYJIALNH. OCHOBHBIE TTOKa3aTeIH TOIYJIAUNA: YHUCIICHHOCTDH, ITNIOTHOCTH, POXKIAEMOCTh, CMEPTHOCTH, MPUPOCT,
MuUrpanus. HHH&MI/IKa YUCJICHHOCTH NOMYJIALUN U eé peryadauus

B tom uncie TIPAKTUYECCKUX 3aHATHI

1. Ilpaktuueckoe 3anaTue «I1oACUET MIIOTHOCTH MOMYINIALMNA pa3HbIX BUIOB PACTEHUI»

OK 1, OK 2,
OK 4, 0K 7
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Paznen 9. CooOliecTBa 1 3KOJOIHYECKHE CHCTEMBI 10 OK 1, 0K 2,
Tema 9.1. ConeprxaHue yueOHOro MaTepuaia 1 OK 4, OK7
TIK 1.5
Coobuuiectsa OpraHH3MOB, Coo0uiecTBO opranu3mMoB — OuoneHo3. CTpyKTypbl OHOLICHO3a: BUIOBAsl, IPOCTPAHCTBEHHAs, Tpoduueckas (muuieBas). Buapl-nomuHanTel. CBsi3u B
OKOCHCTCMBI OuoreHo3e. DKOJOTUUeCcKHe CHCTeMbl (9KocucteMsbl). [loHsTHe 00 sKocucTeMe M OuoreoneHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI:
MIPOJYIICHTBI, KOHCYMEHTBI, PeIyleHTh. KpyroBopoT BeIIeCTB M IOTOK JHEPTUU B 3KOcHUcTeMe. Tpoduueckue (IMHUIIEBBIE) YPOBHU 3KOCHCTEMBI.
ITumesble uenu u cern. OCHOBHBIE II0KA3aTeNM 3KOCUCTEMbI: OMOMacca, NPOAYKLMA. DKOJOTMYECKHE MUPAMUAbL: TPOAYKLUH, YUCICHHOCTH,
ouromacchl. CBOICTBa DKOCHCTEM: YCTONYUBOCTB, CaMOperyisius, papurue. Cykueccus
Tema 9.2. ConeprxaHue yueOHOro MaTepuaia 1
Tpuponble sKoCHCTEMBI IIpuponHble 3KOCHCTEMBI. DKOCUCTEMBI peK M 03€p. DKOCHCTEMa XBOMHOINO WM HIMPOKOJIUCTBEHHOIO Jieca. AHTpPOINOI€HHbIE SKOCHUCTEMBI.
ArpoakocucteMsl. YpboskocucTeMbl. bruonornueckoe U X03siCTBEHHOE 3HAYECHHE arpoOdKOCUCTEM U ypOoskocucteM. bropasnoobpasue kak (haktop
ycroiunBocTH 3kocucteM. CoxpaHeHHe OMOJIOrMYECKOro pasHooOpasus Ha 3emiie
Tema 9.3. ConeprxaHue yueOHOro MaTepuaia 1
Bnogcbepa - Vuenne B. U. Bepranckoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa 6uocdepsi. JKiBoe BeniectBo u ero Gpyukuuu. OcodeHHocTH Grnochepsl Kak
nio anLH3a;1 100aJIbHON 3KOCHCTEMBI. JIMHAMIYECKOE paBHOBECHE U 00paTHas CBs3b B Ouochepe. KpyroBopoTsl BeIECTB U OMOT€OXUMHUYECKUE [IUKIIBI 3JIEMEHTOB
OKOCHCTEMA SEMITH (yriepona, a3ora). 30HaNbHOCTh OHOchepbl. OCHOBHBIC OMOMBI CYIIIH.
Tema 9.4. IIpotheccroHaIbHO OPUEHTUPOBAHHOE CoAepKaHue (COAEepKAHNE TPUKIIATHOTO MOIYJIs) 3
Bmusnue aHTp%HOFeHHHX LEE U TP —— 6uocdepe 3emii. AHTpOrIOreHHbIE H3MeHeHHs1 B 6uocdepe. [modanbHbie skogorneckue npodiaembl. COCyIIECTBOBAHUE IPUPOIBI U
Ha Grocdepy yenoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3us Kak OCHOBA YCTOWYHUBOCTH Ouochepbl. OCHOBA pallMOHAIBHOIO YIIPABJICHHUS IPUPOJAHBIMU PECYPCAMH U
uX ucnosib3oBaHue. JlocTukeHus: OMOJIOrUHU U OXpaHa NPUPOIbL
B ToM umce npakTHueCKuX 3aHATHH 2
1. IIpaktuueckoe 3ausaTHe «OTXObI IIPOU3BOACTBA»
Tema 9.5. IIpodeccroHanbHO OPUEHTHPOBAHHOE CoAepKaHue (colepKaHue IIPUKIIAJHOTO MOJIYJIS) 4
Bimmsnye conmnabHo-0KONOrHeCKix 310poBke ¥ ero cocTaBistomye. GakTopbl, MOJIOKUTENHHO ¥ OTPHIATEIFHO BIUSIOIINE HAa OPraHu3M denoBeka. [IpodiemMa TeXHOT€HHBIX BO3eHCTBHI
(axTOpOB Ha 3710poBbE TEMOBEKA Ha 3JI0pPOBbE YeNIOBEKA (3JEKTPOMArHUTHBIE TOJIS, OBITOBAsE XMMUS, U30BITOUYHBIE ITYMBI, paJHallis U T.I1.). AJaNTalys OpraHiu3Ma YyesloBeKa K
(hakTopam okpyxatomer cpenpl. [IpuHIHITEL OpMUPOBaHUS 30pOoBbecOeperaouiero noeaeHus. Gusnyeckas akTHBHOCTb M 3710POBBE.
broxumMudeckue aclekThl paliOHATFHOIO NHTAHHS
TOM YHCJIE JT TOPHBIX 3aHATHI
B 1o cie 1abopaTo 3al 2
1. JJabopartopHast paboTta. «YMCTBeHHass pab0OTOCIIOCOOHOCTBY
Paznen 10. Cenekuusi opraHu3MOB, OCHOBBI OMOTEXHOIOTUH 6 OK 1, OK 2,
Tema 10.1. ConeprxaHue yueOHOTO MaTepHraia 2 OK 4, OK'7
TIK 1.5
Cenexyst CenekiMsl KaK Hayka W mpolecc. 3apoxkIeHUE CeNeKIMu U aoMectukanus. YuyeHue H. . BaBunoBa o nmeHTpax MHOrooOpasusi ¥ MPOUCXOXKIACHHS
Kak Hayka M Tiporece KyJIbTYPHBIX pacTeHHH. L[eHTpBl NMPOMCXOXIEHMS AOMAlIHHX >KHBOTHBIX. Copt, mopona, mrtamMM. COBpeMEHHBIE METOABI CeleKIMU. MaccoBblit
U MHAMBUIYAIBHBIA OTOOPHI B CENIEKIIMM PACTeHUH U XUBOTHBIX. OIEHKa 3KcTepbepa. BaM3KOpoJCTBEHHOE CKpeuyBaHue — MHOpHAMHT. Ywncras
nuHus. CKpenyBaHue YUCThIX TMHUM. ['ereposuc, uian rudpunHas cuna. HepoacTBeHHoe ckpeniiBanue — ayropuanHr. OtaanéHHas ruOpuauzanus u
e¢ ycriexu. VIcKkycCTBeHHBIH MyTareHe3 U Moy4YeHre MOJUIUIONI0B. JJOCTHIKEHH S CeNIeKIIMN PACTeHHH, )KUBOTHBIX M MHKPOOPTaHH3MOB
Tema 10.2. ConeprxaHue yueOHOTO MaTepHraia 1
OcHOBEI GHOTEXHOOTHH BuotexHomorus xak oTpacis NMpou3BOACTBa. ['eHHAs MHKeHepus. DTanbl co3aanus pekomOuHanTHoi JJHK m TpaHcreHHbIX opranu3moB. Kierounas
nmxeHepyus. Kierounsle KymbTypbl. MHKpOKIOHAJIBHOE Pa3MHOXKEHHE pacTeHWH. KIloHMpoBaHHE BBHICOKONPOMYKTHBHBIX CEITbCKOXO3SHCTBEHHBIX
OpraHu3MOB. DKOJIOTHUECKHE H dTHIecKue npobiieMbl. 'MO — reHeTHYecKH MOH(HIHPOBAHHBIE OPIaHU3MbI
Tema 10.3. TIpodeccronansHO OPHEHTUPOBAHHOE COZIEpKaHKE (COAEePKaHNE TPUKIIATHOTO MOJTYJIS) 3
buorexnonorun OCHOBHBIC HANpPAaBJICHHS COBPEMEHHOH OHOTEXHOJNIOTMH B INPO(ECCHOHATIBLHOH NesATeNbHOCTH denoBeka. Mertonsl OuoTexHonoruu. OOBEKTHI
B JKU3HH U podeccnu OHOTEXHOJIOTHH. DTtrka OHMOTEXHOJOTHIECKUX
u TEeHETUYECKUX 9KCIIEPUMEHTOB. IpaBuna MOKCKA u aHaIM3a OHOIKOJIOTUIECKOM nHpopmau
U3 Pa3INYHbIX HCTOYHUKOB (HayyHas U y4eOHO-HAay4YHas JUTepaTypa, CPeACTBa MaccoBol nHGopManyu, ceth IHTEpHET U Apyrue)
B ToM umce pakTHYECKUX 3aHATHIA 2

1. IIpaxTideckoe 3anaTue. Keifcs! Ha aHanmm3 nHGOPMAIME O HAYYHBIX JOCTH)KCHHAX B 00IACTH TEHETHYECKUX TEXHONIOTHH, KICTOYHONH MHKEHEPHH,
MHILEBBIX OMOTEXHOJIOrHii. 3alMTa Kelica: IPeICTABICHHE PEe3y/IbTaTOB PELICHHUs KeiicoB (BBICTYIUICHHE C TIPE3CHTALIMEH)
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Pazzen 11. PereHne kelicoB B 001aCTH OMOTEXHOJIOTHI

4 OK 1, 0K 2,
Tema 11.1.1. Buorexnonoruu IIpodeccroHaIbHO OPUEHTHPOBAHHOE CoepKaHue (COAepIKAaHUE IPUKIIAJHOTO MOLYIIs) 4 OK 4, OK7
B POMBIILICHHOCTH Pa3BuTHe NPOMBIIUICHHOH OHOTEXHOJIOTHIT U ee MPHUMEHEHUE B )KM3HU YENIOBEKa, IIOUCK M aHAJIN3 MH(OPMALHY U3 Pa3INYHBIX MCTOUHUKOB (Hay4Has MK 1.5
U y4eOHO-Hay4Has IUTepaTypa, CpeACTBa MaccoBoi nH(opManyu, ceTb MIHTepHET U Apyrue)
B ToM umcIe IpakTHYECKUX 3aHITHI 2
1. Ilpaktudeckoe 3anstue. Kelichl Ha aHaIM3 MH(OPMALMH O PAa3BUTHH INPOMBIIUICHHOH OHOTeXHONOTrHH (10 MMHHU-Tpynmam). 3aiura Kekca:
IIPE/ICTABJICHUE PE3YJILTATOB PEILICHUS KEHCOB (BBICTYIUICHUE C NIPE3EHTaLMEH )
ITpomexxyTouHas aTTecTanms B popme auddepeHnnpoBaHHOTO 3a4eTa 2
Bcero: 72
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3. YcnoBus peanu3aniy MporpaMMsl 001eo0pa3oBaTeNbHON JUCIUILINH

3.1. Jlns peann3aryu nporpaMMsl PETyCMOTPEH KaOMHET OMOJIOTHH, OCHALIIEHHBII 000pyI0BaHHEM, TEXHUYECKIMH CPEICTBAMH O0YYCHHUS:

Ne | HaumeHoBanue obopynoBaHust I Komnyectso

I Crerpanu3upoBanHas MeOeNb U CUCTEMbI XPAHEHUS

OcHoBHOE 000pyHOBaHHE

1 CToJ ydeHHYeCKHit 13

2 Cryn ydeHHdecKHit 25

3 Crou nmpenoaaBatesis C sILMKAMH I XPaHeHHsI 1

4 Kpecno npenonasarens 1

5 HuTepaktuBHas nanens Lumien LMP6503ELRU 1

6 lxad nist xpaHeHUs! y4eOHbIX TOCOOHH 2

7 CTeH/Ibl HACTEHHBIE 3

II TexHuuyeckue cpeacTsa

OcHoBHOe 000pyHOBaHNE

1 CereBoil GpuiIbTp 1

2 MynbTHMeIHHBIA KOMIUIEKC (MyJIbTHMEMA-TIpoekTop Benq, akycTHueckas cucrema Sven ), HaCTEHHBIM IKpaH 1

3 Kommsiotep npenoaasarens (OC Astra Linux, cpaBouno-npaBoBasi cuctema Kouncynsrant ILmoc (cereBas daitn- 1
cepBepHas Bepenst), antuupycaoe IO Kaspersky)

111 JleMoHCTpanoHHbIEe Y4eOHO-HATIISIHBIE ITOCOOUS

OcHoBHOE 000pyIOBaHHE

1 Hudpossie YMK Paboune nporpaMMbl AUCHMILTHHBL, KJICHIAPHO-TeMaTHYECKHH IUIaH, ()OHI OLIEHOYHBIX CPEICTB II0

JIWCLIMIUIMHE, BUJICOMATepHaIbl JULsl IIPOBEICHHUS IPaKTHYeCKuX 3aHsTuii, LMS Moodle

CuBormasoB. — 2-¢ wu3m., crep. — Mocksa

3.2. MadopmannoHHOE oOecTiedyeHHe peaaH3anuy IporpaMMbl

I[J'I}I peamnsanuu 1nporpaMmmsbl OMOITMOTEUHBIIH (bOHI[ HUMEET JJICKTPOHHBIC 06pa3OBaTCHBHBIe n PIHdepMaLII/IOHHI)Ie PECYPCHI, PECKOMEHOBAHHBIC JUISL
HCIOJB30BAHUA B 06p330BaTeJle0M Tpouecce, HE CTapiIe MATH JIET C MOMEHTA U3JaHMA.

OcCHOBHbIE OJIEKTPOHHBIC U3JaHUs:

1. Araconosa, Y. b. Buonorust : 6a30BbIif ypOBEHb : YUeOHUK Ul 00pa30oBaTeNbHBIX OpraHU3alid, pealH3yIOIUX 00pa3oBaTeIbHbIe IPOrpaMMbl

2. AragponoBa, 1. b. buonorus : 0a3oBblli ypOBEHb : NpPAKTUKYM : yueOHOE mocoOue, pa3paboTaHHOE B KOMIUIEKTE C YYEOHMKOM JUIs

JIOTONHUTENBHEIE HCTOYHUKA
1. Poccuiickast 2JIeKTpOHHas IIKoJA : opunHanbHblii caiit. — URL: https//resh.edu.ru
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cpeanero npodeccuoHanspHoro oopasopanus / 1. b. Aragonosa, A. A. Kamenckuii, B. 1. CuBorna3zoB. — Mocksa : [Ipocsemienue, 2025. — 273 ¢. — ISBN

978-5-09-124905-7. — DBC Znanium. — URL: https://znanium.ru/catalog/product/2201867 (nata obparuenus: 24.06.2025). — TeKCT : 2MEKTPOHHBII.

00pa3oBaTeNbHBIX OpraHU3AlUH, pealu3yIUX 00pa3oBaTeIbHbIC NMPOrpaMMbI CpeIHEro mpodeccHoHansHoro obpasosanus / U. b. Aradonosa, B. .
Ipoceemwenne, 2025. — 113 c¢. — ISBN 978-5-09-124906-4. — 3BC Znanium. — URL:
https://znanium.ru/catalog/product/2201868 (mata oopamenus: 24.06.2025). — TeKCT : JMEKTPOHHBIH.




4. KOHTpOJ'Ib 1 OLICHKA PE3yJIbTaTOB OCBOCHUS O6HICO6pa30BaTeHI)HOf/‘I JUACOUITIIUHBI

KOHTpOJ'IL M OLCHKa pe3yJbTaTOB OCBOCHUA 06H.[606paSOBaTeHLHOI71 JUCHUIUIMHBI PACKPBIBAOTCA 4YC€pPE3 NUCHUIUIMHAPHBIC PE3YJIbTATHI,

HapaBJICHHBIC HA (I)OpMPIpOBaHI/IC O6I.[IPIX n lTpO(bCCCPIOHaJ'ILHBIX KOMHBTCHI_II/Iﬁ 110 pas3zaciiaM 1 TeEMaM COACPIKAHUA yqe6Horo MaTepuaia.

Obmas/npodeccuoHabHAs
KOMITCTEHIIHS

Paznen/Tema

Tun OLCHOYHBIX MEPOIIPUATHSA

OK 0l. Beibupars croco0Obl perieHus
3a/1a4 IPOECCHOHANBHOM AEsTENbHOCTH

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3,
5.1-54, 6.1-6.3, 7.1-7.3, 8.1, 8.2,

3aroIHeHNE CPABHUTENIBHBIX TAOMIHI
TectupoBanue

NIPUMEHUTENIBHO K PasmHuHBIM | 9 1.9 3 9 4[T-o/c, 9.5IT-0/c, 10.1, YecrHBI onpoc
KOHTEKCTaM 10.2, 10.3M-0/c,11.1.1TT-o/c [IpencrapieHue pe3yabTaToB TPAKTHIECKHX pabor
3amuTa HHANBUAYAIbHBEIX IPOSKTOB (KEHCHI)
BrinonHenue 3aganuii npoMeXyTO4YHOM aTTecTaluu
OK 02. UHcnoms3oBath coBpemenusle | Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | Pa3paboTka MeHTaIbHOH KapThl B MUHHU IPyIIax
cpeacTa MOKCKa, aHammsa | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, | BbinonHenue 1abopaTopHbIX padoT
M uHTepuperauud  uHpopmauuu, U | go 9.1-9.3 Ipencrapienue pe3yabTaTOB IPAKTHYECKUX paboT
HH(OPMAILOHHEIE TEXHOJIOTHI A\ g 4TT-ofe, 9.5TT-ofc, 10.1, 10.2, IpencraBieHne yCTHBIX COOOIICHUH ¢ TIpe3eHTaIneH
BBIMIOJIHEHUS  3371ad  Mpo(eCcCHOHAIBHOU

JACATCIIBHOCTH

10.31T-o0/c, 11.1.11T-0/c

OK 04. DddexTHBHO B3aUMOMACIHCTBOBATH
1 paboTaTh B KOJUIEKTHBE U KOMaH/Ie

Temnr 2.1 -2.3, 3.1- 3.3, 4.1-4.3,
5.1-54, 6.1-6.3, 7.1-7.3, 8.1, 8.2,
9.1-9.3, 9.41T-o0/c, 9.5I1-o/c, 10.1,
10.2, 10.311-0/c,11.1.1T1-0/c

OO6cyxeHue 1o BOIpocaM JISKIIHN
Ipencrapienue pe3yabTaTOB IPAKTHYECKUX paboT
3amuTa HHANBUAYAIbHEIX IPOSKTOB (KEHCHI)
VHpuBuyansHas caMOCTOsTeNbHAs paboTa

OK 07. CogeiicTBOBaTh COXpPaHEHHIO
OKpYyXaromiei cpensl,
pecypcocOepeKeHHI0, MPUMEHATh 3HAHUS
00 W3MEHCHWHM KIMMAaTa, IPHHIUIBI
OEpEeKITHBOrO MPOU3BOACTBA, IP(HEKTHBHO
JieicTBOBaTh

B UPE3BBIYANHBIX CUTYAIHAX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
43, 5.1-54, 6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4II-o/c, 9.5II-ofc,

10.1,10.2, 10.311-o/c, 11.1.1T1-0/c

OO6cyKIeHue 110 BOIIPOcaM JISKIINN

3amnoyHeHne CPaBHUTENbHBIX Ta0IUIL
TectupoBanue

YcrHblit onpoc

IIpencraBneHue pe3ynbTaToB NPAKTUYECKUX PadOT
3amuTa HHINBUAYAIBHEIX IPOEKTOB (KEHCHI)
Brimonnenue 3aanuii npoMeKyTO4HOM aTTecTaluu

[IK 1.5. OcymecTBIsATh TEKYLIYIO
IPYNIKUPOBKY M UTOTOBOE 00001IeHNE
(hakTOB X0O3HCTBEHHOM KHU3HH.

9.1-9.3, 9.4I1-o/c, 9.51T-o/c, 10.1,
10.2, 10.311-0/c,11.1.111-0/c

3anonHeHue CPaBHUTENBHBIX TAOMIHUIL

WunuBuayanbHas camocrosTenbHas padora TectupoBanue
YcTHblit onpoc

[pexacTaBieHue pe3ynbTaToB NPAKTUUECKUX PAOOT
3amuTa UHAUBU/YaIbHBIX TIPOEKTOB (KEHCHI)
BeInonHeHue 3aJaHui IPOMEKYTOUHOH aTTecTaluu
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