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Pabouast mporpamma y4yeOHON NUCHUIUIMHBI pa3paboTaHa Ha ocHOBe DenepanbHOro
rocyJapCTBEHHOT0 00pa30BaTENbHOTO CTaHJApTa CpeAaHero MpodecCHOHATBHOTO
obOpazoBanust (PI'OC CIIO) npumepHOil mporpamMmbl  00IE0Opa3oBaTEIbHON
JTUCIUIUINHBL «buonorus» ais mpo@ecCHOHANIBHBIX 00pa30BaTEbHBIX OpraHU3alui
(Onobpeno Ha 3acemanuu Ilemarormueckoro coeta DPI'BOY IO HPIIO
npotokosioM Ne6/2025 ot «18» anpens 2025 roxa)

Opraamsanus-paspadorunk: prmman «CraBsHocepOCKHil TeXHUKYM» DenaepanbHOTO
rOCYJIapCTBEHHOTO  OIOJPKETHOTO  O00pa3oBaTEIbHOIO  YUPEXKACHUS  BBICIIETO
oOpazoBaHuUs «Jlyranckuit rocyJapCTBeHHbBIN arpapHbIi YHUBEPCUTET
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PaccmoTpena Ha 3acelaHuy IUKIOBOM KOMHCCHHM T'YMAaHHTApHbBIX, OOILIECTBEHHBIX U
€CTECTBEHHO-HAYYHBIX JUCUUILINH
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1. MOACHUTEJIBHAS 3AITMCKA

1.1 O6aacTh NPUMEHEHUSI TPOTPAMMBI

PaGouass mnporpamma yue6Horo mpeamera OJ1b.13
00s3aTENbHON YaCThIO 00IIE00Pa30BATENBHOIO IMKJIA 00pa30BaTENbHONM MPOTpaMMbI B
cootBercTBUM ¢ OI'OC CIIO mno cneuuansHocTH 38.02.01 «OKOoHOMUKA U OyXranTepcKuit

y4eT (110 OTpacisim)».

1.2 MecTro mpeaMera B CTPYKType NPOrpaMmbl MOATOTOBKHM CIHENUAJTHCTOB

CpE€aHeEro s seHa

VYuebnnit npenmer OJ1b.13 «buonorus» BxoauT B pazaen «Oo61ieoOpa3oBaTeIbHbIC

IMpCaAMCTBI» O6Hl€06p3.30BaT€JILHOFO y‘{C6HOFO OUKIIA.

«bnoyorus»

1.3 O0beM yueOHO# TUCHMILIMHBI U BHAbI Y4e0OHOI padoThl

Bupa yueOHoi1 padoThI

O0BLeM yacoB

O06bem 00pa3oBaTeIbHOM MPOrPaMMBbl Y4€OHOT0
npeaMera

72

B TOM 4YMCJIC:

- TEOpEeTHUYECKOe 00yUeHUE 42
— TNPAKTUYECKUE 3aHATHS 24
- camocTosATenbHas paboTa 6

KOHCYJIbTalluH

[Ipome:xxyTouHasi arrecTauus — 1udpepeHIpoBaHHbBIN
3ayeT

ABJIACTCS




2. INIAHUPYEMBIE PE3YJIbTATDBI

2.1.]_16.]11/1 U IVIAHUPYEMBIC PE3YyJbTaThbl OCBOCHUS NUCHUIIJINHBI:

eab AMCHMIIMHBI:

Copnepxanue mporpaMMbl  0011€00pa3oBaTeIbHOM  TUCHUIUIMHBL — «buonorus»
HAIpPABIICHO Ha JOCTHMKCHHE PE3YJIbTaTOB €€ M3Y4YCHHS B COOTBETCTBHH C TPeOOBaHUSMHU
dI'OC COO c¢ yuerom npodeccronansroii HanpasieHHocTd ®I'OC CIIO. [ens uzydeHus
mucuIuInebl «buonorus» Ha 0a30BOM ypOBHE — OBJaJ€HHE OOYYaIOIIMMUCS 3HAHUSIMU O
CTPYKTYPHO-(DYHKIIMOHAJIbBHOM  OpraHu3allid  KUBBIX CHUCTEM pa3HOro paHra W
npUOOpeTEeHNEe YMEHUI MCIIONIb30BaTh 3TH 3HAHUS JUJIsl TPAMOTHBIX JEUCTBUN B OTHOILIEHUU
00BEKTOB KMBOW MPUPOABI U PEIICHHS PA3JIMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHne 1Uenu  W3y4YeHus JUCUUIUIMHBL - «buonorus» Ha  0a30BOM  YpOBHE
o0ecnieunBaeTcs PelICHUEM CIIEAYIOIUX 3a/1a4:

o OCBOEHHE OOYYarOIIMMHCSI CUCTEMBbI 3HAHUH O OMOJIOTMYECKUX TEOpHUSX, YUEHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUiIaxX, CIyKalluX OCHOBOU NIl POpMUPOBAHUS
IIPEICTABICHUM 0 €CTECTBEHHO-HAYYHOU KapTUHE MUpa,
0 METOoAax Hay4YHOIr'o MO3HAaHHUS, CTPOCHUH, MHOTO0Opa3uu U OCOOEHHOCTSIX JKHUBBIX CHCTEM
Pa3HOI0 YPOBHSI OPraHM3aLMH, BBIJAOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B
OHOJIOTHH;

o (¢opmupoBaHue y  oOydalolIUMXCsl  IO3HABATEIbHBIX,  HHTEIUJICKTYyaJbHBIX
M TBOPUECKMX CIOCOOHOCTEH B TIpolLlECC€ aHalu3a [JaHHbIX O MYTIX pa3BUTHS
B OMOJIOTMM HAYYHBIX B3IJISJIOB, MJIEH M MOJIXOJOB K M3YUEHHUIO KUBBIX CHUCTEM Pa3HOTO
YPOBHSI OpraHU3alu;

o CTaHOBJICHHE Yy OOydyaromuxcsi oOel KylabTypbl, (YHKIMOHAIBHOW TIPAMOTHOCTH,
pa3BUTHE YMEHHUI OOBACHATH U OILICHUBATH SIBJICHUS OKPY’KAIOLIEro MUpPA JKUBON MPUPOIBI
Ha OCHOBAHHWH 3HAHUH U OMbITA, OJYUYECHHBIX MPU U3YUEHUU OHOJIOTUH;

o dbopmMHpoBaHre y 00yHaIOIUXCSl YMEHUN WIUTFOCTPUPOBATH 3HAYEHUE OMOJIOTUYECKHUX
3HAHUI B MPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIMIIMHCKUX

TEXHOJIOTUM U arpoOMOTEXHOJIOT Ui,



o BOCIHTaHNE YOEKIEHHOCTH B BOBMOKHOCTH ITO3HAHUS YEJIOBEKOM >KUBOM

MPUPOJIbI, HEOOXOAUMOCTH OEpPEKHOr0 OTHOUICHMSI K HEH, COONIONEHUsI STHYECKHX HOPM
[pY [IPOBEICHUH OMOJIOTUYECKUX UCCIIEI0BAHUM;

o OCO3HAHWE IIEHHOCTH OWOJOTMYECKHX 3HAHMM JJIs  TIOBBIIIEHUS  YPOBHSA
HKOJIOTMYECKOM KYIBTYpPHI, A1 ((OPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

o MPUMEHEHUE TNPHOOPETEHHBIX 3HAHUM M YMEHUWA B TOBCEAHEBHON JKHU3HU
JUIsL OLIEHKHM TIOCIIEACTBUM CBOEH JACATENBHOCTH IO OTHOUICHUIO K OKpY)KAIOULIEH cpene,

COOCTBEHHOMY 37I0POBBIO, 000CHOBAHUE U COOIIOIeHNE MEp MPOPUITAKTHKY 3a00JIeBaHUIA.

Ilianupyembie pe3yJbTaTbl OCBOCHHUS 001Ie00pa30BaTeJbHON JIUCHMIUIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oo6mue xommerenimu (mamee — OK) ®I'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMH,
METaIlpeAMETHBIMA M NPEIMETHBIMU pe3yJbTaTaMu oOydeHHsl 0a30BOro ypoBHs (najee —

[1P6) ®I'OC COO mnpeacraBiaeHbl B TAOIHIIE:



Ko u IInanupyembie pe3yJbTaTbl OCBOCHHMS IHCHUIIINHBI

HAaHMeHOBaHHe

(l)OpMI/lpyeMbIUX Oo6ue JucHuNIMHAPHbIE

KOMIIeTeHIU
OK O01. BeiOupats | JIuuHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTH 3HAHHK O MECTE€ U POJIM OHMOJIOTHH
CHOCOOBl  pemIeHUus | TPYAOBOTO BOCIIMTAHUS: B CHUCTEME HAy4yHOTO 3HaHUS; (YHKIHOHAIHHOH TPaAMOTHOCTH
3a/1a4y - TOTOBHOCTh K TpPYAY, OCO3HaHWE IIEHHOCTHM MAacTEepPCTBA, | UYeJIOBEKa ISl pEIICHUS )KU3HEHHBIX TPOOIIEM.
npoeCCHOHATBHON | TpyAoIo0ue; I1P6 2. ChopMuUpOBaHHOCTb YMEHHSI PACKPBIBATH COJCpIKaHHE
e TEIbHOCTH - TOTOBHOCTh K AKTUBHOHM JAEATEIbHOCTH TEXHOJOTMUECKOH | OCHOBOIONAraloUMX OWOIIOTUYECKUX TEPMUHOB U  TOHSITHIA:
IPUMEHUTEIBHO u COLIMaIbHON HaIpPaBJIEHHOCTH, CIOCOOHOCTb | JKU3Hb, KIJIETKA, TKaHb, OpraH, OPraHu3M, BHJ, TOIMYJALHUSA,
K pa3IMYHbIM | HHULUUPOBATH, INIAHUPOBATh U CAMOCTOATEIHHO BBIIOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKylo JeSITeIbHOCTD; U TpeBpallleHue DHHEeprum), Tromeocras (camoperyisuus),

- HWHTEpeC K pasimmuHbiM chepam npodeccuoHaIbHON
JIEATEILHOCTH.

MetanpeameTHble pe3ynbTaThl 1OJKHBI OTPaXKaTh:
OBnajieHWe YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNFHO (HOPMYIHUPOBATh U aAKTyaJIM3UPOBATH
nmpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBNWBATh CYHIECTBEHHBIA MpPU3HAK WM OCHOBaHUS
JUTISL CpaBHEHUS, KiTacCu(UKAIMU U 0000IIECHHMS;

- OTIIPENENATh LEH e TEIIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUH UX JOCTHKCHHSI,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHSI

B PacCMaTPUBACMBIX SIBIICHHSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB
MTOCJICACTBHI IEATEILHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIBLCKOMN

ACATCIIBHOCTb, OICHHUBATH
neisiM, OLNCHUBATb  PHUCKHU

OuocuHTe3 Oelika, CTPYKTYpHAas OpraHU3allusl >KUBBIX CUCTEM,
JTUCKPETHOCT, caMOperyJsiuus, CaMOBOCIIPOU3BEICHUE
(penponykuus), HACJIe/ICTBEHHOCTb, U3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBAsI OpraHU3aLU.

I1P6 3. ChopMUpOBaHHOCTb YMEHHSI PACKPBIBATH COZAEp)KaHUE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKUX TEOPUH U THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MIPOUCXOXKJACHUS )KU3HU U YEIIOBEKA.

I1P6 4. ChopmMupoBaHHOCTD YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATal0IIMe OMOJIOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I Mengens, T. Moprana, H.W. BaBumnoBa, 3. I'ekkens,
®. Mronnepa, K. bapa), rpanuiibl ux TpUMEHUMOCTH K >KUBBIM
CUCTEMaM.

ITP6 5. TlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOJ/IOB
Hay4YHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTHH: HAOIIOICHUS

Y OTHMCAHMS KUBBIX CHCTEM, TIPOIIECCOB U SIBJICHUM; OpraHU3alNH
U TPOBEJCHHS OUOJOTHYECKOTO OKCIIEPUMEHTa, BBIIBHIKCHUS
TUTIOTE3, BBISBICHUS 3aBHCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMHU, 00BsICHEHUS MOJIYYeHHBIX pE3yNbTATOB




U TPOEKTHOM JIESATEIbHOCTH,
po0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

Y aKTYaJIM3UpOBATh 33]1a4y, BBIJIBUTATh THIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl IS JO0Ka3aTelbCTBa
CBOMX VYTBEPXKICHUM, 3a7aBaTh IMapaMeTpPbl U KPHUTEPUHU
peleHus;

- aHaJM3MPOBATh ITOJIYYCHHBIC B XOJI€ PEUICHUS 3aJa4u
pe3yNbTaThl, KPUTUYECKH OILEHWBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;
pa3pabarhIBaTh IUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMEIOLINXCSA MaTEepUaIbHBIX U HEMaTEePHAIIbHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PaA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIE HJIEH,
MOJIXOJTBI U PEIICHUS

HaBbIKAMHU  pa3pelleHus

npeajaratb OpUIrHHAJIbHBIC

u  (GOPMYTUPOBAHUS BHIBOJIOB C HCIIOJIB30BAHHEM HAYYHBIX
NOHATUM, TEOPUI U 3aKOHOB.

I[IP6 6. CchopMHpPOBAaHHOCTh YMEHHS BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApHUOT U  JYKapHUoOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB,
OHOreoeHO030B U HKOCHCTEM; OCOOCHHOCTH IMPOILIECCOB OOMEHa
BEIIECTB M TIPEBpAICHUS SHEPTUU B KIETKe, (HDOTOCHHTE3A,
IUIACTUYECKOTO W JHEPreTUYecKoro OOMeHa, XEeMOCHHTe3a,
MHUTO3a, MeH03a, OIUIOJOTBOPCHHSI, PAa3BUTUS U PA3MHOKCHHUS,
WHAMBHUIYAJILHOTO Pa3BUTUS OpraHu3Ma (OHTOreHesa), 60pbObI 3a

CYLIECTBOBAaHHE, E€CTECTBEHHOIO OTOOpa, BHI000pa30BaHUS,
IPUCTIOCOOJIEHHOCTH OpPraHU3MOB K Cpene OOUTAaHUS, BIUSHHS
KOMITIOHCHTOB OKOCHCTEM, AHTPOIIOTCHHBIX N3MEHEHHUH

B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B Orocepe.

I[IP6 7. CdopMUPOBAaHHOCTH YMEHHUS MPHUMEHSTHh MOJIYYCHHbBIE
3HAHUS Ui OOBSICHEHHS OMOJIOTMYECKHX IPOLIECCOB M SIBJICHUH,
JUTSL IPUHSTHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHON KU3HU

c 1enblo oOecreyeHHs O€30MAaCHOCTH CBOEro 370pOBbI U
3/I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 30pOBOTO 00pasa
KHU3HH, HOPM TPAaMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOTHON
cpeze; MOHMMaHue HEOOXOIMMOCTH WCIOIB30BAHUS JOCTHKECHHN
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palMOHAJILHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 8. CcdopMupoBaHHOCTb yMEHHUsS pelaTb OHOJIOTHYECKHe
3aJ]auM, COCTABIISTh TCHOTHITNIECKHE CXEMBI CKPETIUBAHHS

JUIs pasHBIX THUIIOB HAcCJEIOBaHUS IPHU3HAKOB Y OPIraHU3MOB,
COCTABIISATH CXEMBI MEPEHOCA BEIIECTB M SHEPTUH B IKOCHCTEMaX
(uenu MUTaHMs, MUIIEBbIE CETH).

I[IP6 9. CdopMHUPOBAaHHOCTh YMEHHHA KPUTHYCCKH OICHUBATH
uHpoOpMaIMI0 OHMOJIOTUYECKOTO  COJEPKaHMsl, BKIIOYAOLIYIO
TICEB/IOHAYYHBIC 3HAHHUS W3 PA3JIUYHBIX HMCTOYHHKOB (CpEACTBa
MaccoBO HMH(OpPMAaLMU, HAYYHO-TIONYJSIPHBIE MaTepUabl);
WHTEPIPETHPOBATH ITHUYECKHE ACTICKTHI COBPEMEHHBIX




HCCICIOBAHUM B  OHOJIOTMH, MEIMIUHE, OHOTCXHOJIOIHU,
paccMaTpuBaTh r100aJIbHBIC 9KOJIOTHYCCKHE POOJIEMBI
COBpEMEHHOCTH, (OPMHpPOBATH IO OTHOIICHHID K HHUM

COOCTBEHHYIO MO3UIIHIO.

IMIP6 10. CdopmupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIE
NUCHMEHHBIC M YCTHBIE COOOIICHHS HAa OCHOBE OMOJIOTHYECKOU
uHpOpMalMd W3  HECKOJBKUX  HCTOYHUKOB,  TPAMOTHO
WCIIOJIB30BaTh MOHSATHWHBIN ammmapat OHOJIOTHU

OKO2.
HcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKa,
aHajamn3a

U UHTEpIpeTauuu
uHpOpMaLUN

U MHPOPMAIMOHHbIE
TEXHOJIOTUH TUTSt
BBIIIOJIHEHHS  3aja4
npodecCuoHATbHON
JeATETbHOCTH

JIM9HOCTHBIE pE3yNbTaThl JIOJDKHBI OTpaXkaTb B YacTHU:
[IEHHOCTH HAyYHOTO MO3HAHUS:

-c(hopMHPOBAHHOCTE MHPOBO33PCHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHOMN
MIPAKTHKH, OCHOBaHHOTO  HAa  JHAJOTe  KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HaHHUIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MetanpeameTHbIe pe3ynbTaThl 10JKHBI OTPaXaTh:
OBnajiecHue YHUBEPCAIBHBIMU YICOHBIME MMO3HABATEIIBHBIMU
NENCTBUSIMU:

B) paboTa ¢ uHpopmauei:

- BJIaACTH HaBBIKaMH MMOJIYYCHUA I/IH(I)OpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIbHO
OCYHICCTBJIATDH ITOUCK, aHaJu3s, CHUCTEMATU3alIo

Y UHTEPIIpETalMi0O MHPOPMAIUKN PAa3INYHBIX BUAOB U GOpM
IIPE/ICTABIICHNS;

- OIIEHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTH HH(pOpMaIuH,
€€ COOTBETCTBHUE MPABOBBIM ¥ MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE M POJU OUOJIOTHH

B CHCTEME HAy4yHOTO 3HAHUA;, (PYHKIHMOHAIBHOH T'PaMOTHOCTH
YeIIOBEKa JJIs PEIICHUS KU3HEHHBIX MPOOIIEM.

I[IP6 7. CdopMUPOBAaHHOCTH YMEHHUS MPHUMEHSTHh MOJIYYCHHbBIE
3HAHUS I OOBSICHEHHS OMOJIOTUYSCKUX IMPOIECCOB U SIBJICHHIA,
JUISL IPUHSTHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

Cc uenbto obecriedeHHss O€30MaCHOCTH CBOErO 3J0POBbSl U
3JI0pOBbsl OKPYKAIOIIUX JIFOJIEH, cOOM0IeHusT 30poBoro oOpasza
YKU3HU, HOPM TPAaMOTHOTO TIOBEJICHUS B OKPYKAOIIEH MTPUPOTHON
cpelie; MOHMMaHUe HEOOXOMMOCTH HCIOJIb30BAHUS TOCTHKEHHUM
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pallOHAJIBHOTO
PUPOJIOTIOIH30BAHUS.

ITP6 10. CdopmMupoBaHHOCTH YMEHHWH CO3/1aBaTh COOCTBCHHBIE
NUCHbMEHHBIE M YCTHBIE COOOIICHHS] Ha OCHOBE OMOJIOTHMYECKOM
nHQOpMaMA W3  HECKOJBKUX  HMCTOYHUKOB,  TPaMOTHO
UCTIONb30BaTh OHATUHHBIN anmapar OHoIoTuu

OK 04. O¢ddexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh

B KOJUICKTHBE

¥ KOMaH e

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXaTb B YaCTH:

LEHHOCTH HAYYHOTO TO3HAHUA: OCO3HAHHE LEHHOCTHU
HAy4yHOW  JESATEIbHOCTH, TOTOBHOCTH  OCYILECTBIISATH
MIPOEKTHYIO Hu HCCIIEI0OBATENBCKYIO JIeSITEILHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

MeranpeamMeTHbIe PE3YAbTAThI JOJKHBI OTPAXKaTh:
OsgnageHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

[TP6 5. IlpuobOpereHne omnpiTa MPUMEHEHUS OCHOBHBIX METOJ/OB
Hay4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHH: HAONIONCHUS U
OTIMCAHUs )KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUI; OpraHU3aINy 1
MpOBeJIeHUsT  OMOJIOTMYECKOTO  AKCIIEPUMEHTa,  BBIIBUKCHUS
TUTIOTE3, BBISABICHUS 3aBUCHUMOCTH MEXKIY HCCICTyeMBbIMU
BETTMYMHAMU, OOBSICHEHHUSI TIOTYYCHHBIX PE3YIbTAaTOB

u (opmMynupoBaHUS BBIBOJOB C HCIOJIB30BAaHUEM HAyUYHBIX
TIOHSITUHI, TEOPUHN U 3aKOHOB




0) coBMeCTHasl 1€ TEIbHOCTD:
- IOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHON
Y MHIUBHUIYAJILHON paboTHI,

-  [pUHUMATh  [EeId  COBMECTHOH  JIeATeIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JIEUCTBUS

0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JIEWCTBUH,
pacupenensaTb Ppoiad € YYEeTOM MHEHUUA YYaCTHUKOB

00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI

OKO7.
ConencTBoBaTh
COXPAHEHUIO

OKpY Karoleu

cpenbl,
pecypcocOepexeHn
10, MIPUMEHSATD
3HAHUS

00 H3MCHCHHUU
KJIMMaTa, MPUHIUIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B YpE3BbIYANHBIX
CUTYaIUAX

JInyHoCTHBIE pe3ynabTaThl JOJDKHBI OTPa)kKaTb B YacCTHU:
9KOJIOTUYECKOTO  BOCIUTaHMA: -  Cc(HOPMUPOBAHHOCTD
JKOJIOTUYECKOM KYJIbTYpbl, IOHUMAHUE BIMSHUSA COLUAIBHO-
9KOHOMMUYECKHX MPOLIECCOB HA COCTOSHUE IPUPOIHOMN

U COLMAIbHON Cpefbl, OCO3HAHUE IJI00AJIBHOIO XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHAPOBAaHWE U  OCYLICCTBICHHE  JICUCTBUH B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAHMS LIEJEH yCTOMYMBOTO
pa3BUTHS YEJIOBEYECTBA;

- AaKTUBHOE HENpUATHE JEHCTBUM,
OKpYKaroIlei cpese;

- yMeHue IIPOTHO3UPOBATh HeOJIaronpusTHoIE
DKOJIOTUYECKHE TMOCIEACTBUS NMPEAIPUHUMAEMBIX JEHCTBHM,
IIpeIoTBpallaTh HUX;

- paclmupeHue  OmbITa
HaIpPaBJIEHHOCTH.
MeranpeameTHble pe3yiabTaThl JOJKHBI OTPaXKaTh:
OBnanenne YHHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU
NEUCTBUSIMH:

0) COBMECTHas JICSITEIIbHOCTD:

- NOHMMaThb W MCIOJIb30BaTh IPEUMYIIECTBA KOMAHJIHON
U MHIUBU1YaJIbHON pabOThI;

IMPHUHOCAIIUX BPCA

JIESITEILHOCTH  DKOJIOTHYSCKOM

I1P6 5. IlpuobpeTeHre OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS

¥ OTMCAHUS KHUBBIX CHCTEM, IPOIIECCOB U SBJICHUN; OpraHU3aInN
U TPOBEACHUS OHOJOTMYECKOTO OJKCIHEPUMEHTA, BBIABUIKCHUS
THIIOTE3, BBIIBICHUS 3aBHCHMOCTH MEXIY HCCIETYeMbBIMH
BEJIMUYMHAMU, OOBSICHEHUS MTOJIyYEHHBIX PE3yIbTaTOB

U (opMynMpoBaHHS BBIBOJAOB C HCIIOJB30BAHUEM HAYYHBIX
MOHSITUI, TEOPHIl U 3aKOHOB.

I[TP6 6. CchopMHPOBAaHHOCTh YMEHHSI BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApHUOT W  DYKApHOT;
OJHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeo1eHO30B U 3KOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB M TIPEBpAIllleHHs JHEPTUH B KIETKe, (OTOCHHTE3A,
IUITACTUYECKOTO M HHEPreTHYecKoro oOMEHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIJIOJOTBOPEHHS, Pa3BUTHUS M PAa3MHOXKEHUS,
WH/IMBUYaJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOreHe3a), 60pbObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOIO OTOOpa, BUI000pa30BaHUS,
NpUCIOCOOTIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, BIUSHHSA
KOMITOHEHTOB IKOCHUCTEM, AHTPOIIOTEHHBIX M3MEHEeHUHN
B 9KOCHCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MpEBpallleHUe SJHEPTUU B 6rocdepe.

I[MP6 7. CdopMUPOBAaHHOCTh YMEHHUS TMPHUMEHSTHh MOJTYyYCHHBIE

-  NpUHUMATh  I[eId  COBMECTHOM  JI€ATEIbHOCTH, | 3HAHUS ISl OOBSACHEHHUS OMOJIOIMYECKHX IPOILIECCOB U SIBICHUIA,
OpraHU30BBIBATh U KOOPJAUHUPOBATh JNEUCTBUSA | U1l TPUHATUS NPAKTUUYECKUX PELIEHUI B MOBCEJHEBHOW JKU3HU
0 €€ JIOCTWXKEHHIO: COCTaBJIATh IUIAaH JIGHCTBMM, | C LENbl0 oOecrnedeHus Oe30IaCHOCTH CBOETrO 370POBbS U
pacrpenesiaiTh pPOJIM € YYeTOM MHEHMH YYacTHHMKOB | 3/JOPOBbs OKpYXKAIOIIMX JIOJeH, coOII0eHUs 340pOBOro odpasa
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00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOThI

JKA3HU, HOPM I'PaMOTHOI'O TIOBEJCHHUS B OKPYKAIOLIEH NPUPOIHON
cpele; MOHMMaHUE HEOOXOIMMOCTH HCIIOJIb30BAHUS JTOCTHXKEHUI
COBPEMEHHOW OMONIOTHMH M OWOTEXHOJOTUH Ui paIllOHAILHOTO
IPUPOJONIOIB30BAHMS
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3. TEMATHUYECKHH IJIAH ¥ COAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIUILIAHBI

HanMeHoBamme Conepmaﬂlne Y4eOHOro MarepuaJia (0OCHOBHOE H npo@eccnona.m,ﬂou O6nem dopmMupyembie
OPHEHTHPOBAHHOE) ", J1Aa00PaTOPHbIE H NPAKTHYECKHE 3aAHATHS, NIPUKJIAJHOH MO1Y./1b KOMIIeTeHIIUH
pa3/iesioB U TeM 4acoB
(IpU HAJITMYMH)
1 2 3 4
OCHOBHOe cO/Iep:KaHue
Pa3ned 1. buosorus kak Hayka. ZKuBble cucTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 2
buonorus Buosnorus — nayka o xuBoii mpupoze. CBsi3u OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUUECKUMH U
B CHICTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMmu, punocoduelt, penuruei, STUKON, 3CTETUKON U MPaBOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HayK.
KU3HU MeTtoapl MO3HAHUA KUBOM HpUpOJbl (HAaOMIOAEHHE, SKCIIEPUMEHT, OMKMCAHKE, U3MEpPEHHE, OK-02
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTUUECKAsi 00pabOTKa JaHHBIX ).
Kusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ononoruu. OTianuue KUBBIX CUCTEM
OT Heopranuyeckoi npupoasl. CBOHCTBa GMOCUCTEM U UX pazHOOOpa3ue.
YpoBHU OpraHu3alux onocucTem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHbIM, MOMYIALNOHHO-BUIOBOM, 3KOCHUCTeMHBIH (OHMO - TIEOLeHOTHYECKUil),
o6uochepHbIi
Pazgen 2 XuMuyecKuii coCTaB U CTPOEHHE KJICTKH 10
Tema 2.1. Conepxanue yueOHOro MaTepuasia 2
XUMHUYECKUH COCTaB | XMUMUYECKUN COCTaB KJIETKA. XUMHUYECKHE SJIEMEHTBI: MaKpOdJIEMEHTHI, MUKPOIJIEMEHTEHI.
KJeTku. Bona Bonga u muHepanbpHble BemecTBa. DYHKIMM BOJBI M MHUHEPAIBHBIX BELIECTB B KIIETKE.
1 MUHEpaJbHbIE [Tonnepxanue ocMoTHYECKOTO OanaHca
BEIIIECTBA [IpakTHueckoe 3aHsATHE 1
Ne 1 «buonoruueckass pojb MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHUH KHU3HEAEATEIbHOCTH
OpPraHHU3MOB, MIPOSBIICHUS AUcOaNaHca MUHEPAIbHBIX JIEMEHTOB»
Tema 2.2. Coneprxkanne y4eOHOT0 MaTepurana 4
buonoruuecku benxu. CocraB u cTpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMeEpHI OenkoB. Hezamenumblie u
BaXHBIE XMMHYECKHE | 3aMEHUMbIE aMHHOKHMCIOTH. AMUHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOIt OK-01, OK-02,
COEIMHEHUS MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUUHAs M YETBEPTUYHASI CTPYKTYpa). XUMHUECKUE OK-04
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cBoiicTBa OenkoB. buonormyeckue ¢yHkiun OenkoB. DepMEHTHI — OHOJIOTHYECKHE
karanu3atopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHU(PUUYHOCTD.
Kodepmentsl. Buramunsl. OTinunst pepMEHTOB OT HEOPTraHUYECKUX KaTaIH3aTOPOB.
VYrneBoabl: MOHOcaxapubl (TIIOKO3a, pudbo3a U Je30Kcupubdo3a), aucaxapujibl (caxaposa,
JAKTO3a) M TOJHCcaxapubl (Kpaxmal, TJIMKOTeH, IeJUII0JI03a). buonmorndeckue QyHKIUH
yraeBonoB. Jlumuael:  Tpurnuuepuabl, (ocdonunuasl, crepounsl. [ 'mapodunbHO-
runpopoOHbIe cBoiicTBa. buonornueckue ¢ynkuun smnuaoB. CpaBHEHHE YIJIEBOAOB,
OCJIKOB W JIMIUJIOB KaK HMCTOYHUKOB 3Hepruu. Hykmewnoswie kuciotel: JJHK um PHK.
Hykneotuasl — MOHOMEpHI HYKIIEMHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u
¢dbyukiun PHK. AT®: ctpoenue u pyHkuuu

JlaGopaTopHbIe 3aHTHS (Ha BEIOOD MPENo/IaBaTelis)

Ne 1 «Onpenenenue ButamuHa C B IpOAYKTaX MUTAHUS»

i «OnpeaeneHue HaluIus KpaxMaia B IPOAyKTax MUTaHUsS

i «[ 'unpopunbHO-THIPOGOOHBIE CBOWCTBA JTUITHIOB

win «/M3ydeHne KaTaJUuTUYECKOM aKTUBHOCTU (EpMEHTOB (Ha MpUMEpe aMuiIa3bl WU
Kartajasbl)»

Tema 2.3.

CtpyKTypHO-
(byHKLIHOHATBHAS
OpraHu3aIus KIETOK

Copep:xanue yueOHOro MaTepuana

[uronorus — Hayka o kierke. Knerounas Teopusi — mpuMep B3auMOJACUCTBUS UaeH U (aKkToB
B HAyYHOM ITO3HAHUU. MeTo/bI N3yueHUs KIETKH.

Krnerka kak nenoctHast xuBas cucrema. OOliue npuU3HAKU KJIETOK: 3aMKHYTasl HapyKHas
MemOpaHna, monekynsl JJHK kak renetnueckuit anmapar, cuctemMa CUHTe3a Oeska.

Tunsl KJI€TOK: JSykapuoTHYecKass ©  npokapuotrhyeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTuueckon kietku. Kierounass crenka Oakrepuil. CTpoeHHE 3yKapuHOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENBHOM, )KMBOTHOM U rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KIJIETOYHas CTEHKa, MIMKOKaIWKC, UX ¢(yHkuuu. I[lnazmarnyeckas
MeMOpaHa, ee CBOMCTBA U (YHKIIUH.

Mutorasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
lonbmxu, nuzocombl. [lonyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHAPUH, TIACTHBI.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTui. Buasl mmactun. HememOpaHHBIE OpraHou[IbI
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOIM, PECHUYKH, KIYTHKU. DYyHKIUU
OpPraHoOuOB KJIETKU. BkitoueHus.

SAnpo — perynstopHblii HeHTp kieTku. CTpoeHue siapa: sijepHas 000J0uKa, KapHoIlja3Ma,
XPOMAaTHH, SAPBIIKO. XpoMOCcOMBL. TpaHCIOPT BEIECTB B KJIETKE

JlabopaTopHbIe 3aHsTHs (Ha BEIOOP MPENoIaBaTelis)
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Ne 2 «Ctpoenue kieTku (pacTeHusi, )KMBOTHBIE, TPUOBI) U KJICTOUYHbIE BKIIOUCHHS (Kpaxma,
KapOTUHOUIBI, XJIOPOIIJIACThI, XPOMOILIACTHI)»

i «M3y4eHne CTpOeHHs KJIETOK PacTeHUH, )KUBOTHBIX U OAKTEPH MOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U X OIMUCAHUE»

i «[IponuniaeMocte MeMOpaHsbl (IJ1a3MOJIN3, ACTIIIa3MOJIH3))»

Pasznea 3. dKusHeneaTeIbHOCTH KJICTKH

[ep}

Tema 3.1.
OOMEH BEIIECTB
Y TIpeBpaIICHUE

SHEPrUuu

B KIIETKE

Cojnepxkanne y4eOHOro MaTepHuaia

OOMeH BemiecTB, WM MeTab0IU3M. ACCUMUIIATINSA (TUTACTUYECKHI OOMEH) U TUCCUMUIISIITUS
(sHepreTryeckuii 0OMEH) — JIBE CTOPOHBI €JMHOTO Tpoliecca Metabonuima. Poip 3akoHOB
COXpaHEHHs BEIECTBA W SHEPTUU B TOHMMAHWU MeTa0onm3Ma. Turbel oOMeHa BEIEeCTB:
aBTOTPOGHBIA U rerepoTpodHbIi. Ponp ¢depMeHTOB B 0OOMEHE BEIIECTB W IMPEBPALICHUH
sHeprun B Kkierke. Porocunre3s. CperoBas u TemMHOBas (azbl (orocuHTe3a. Peakuunu
¢dorocuntesa. DpdexruBHOCTH PoTOCHHTE3A. 3HAUECHHE (POTOCUHTE3A IS )KU3HU Ha 3emIle.
Bnusiane ycioBuii cpeasl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUS €T0 MPOIYKTUBHOCTU Y
KyIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEMOCHHTE3Hpylrolue OakTepuu. 3HAUEHUE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMie.

DOHepreTuyeckuii OOMEH B KJeTKe. Paciienienne BemecTs, BhICICHHE H aKKyMYJIMPOBaHUE
SHEpPIUU B KJIETKE. DTambl 3HEepreTuueckoro oomeHa. I'mmkonus. bpokeHue M ero BHUIBIL.
Kucnoponnoe oxucnenue, uin KieToyHoe nbixaHue. OkucinutenbHoe (HocGopuinpoBaHue.
D PeKTUBHOCTH IHEPTETHUECKOT0 OOMEHa

Tema 3.2.
Buocunres Oenka

Coneprxkanne yueOHOro Matepuania

Peaknum MaTtpuuHoro cuHre3a. [enernueckas wuHdopmanus u JHK. Peammuzauus
reHeTUYeCKOoN nHpopManuu B KieTke. ['eHeTHueckuii Ko U ero cBoiicTa. TpaHcKpUnuus —
matpuunblii cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl  TpaHCIALMM.
KoaupoBanue amuHokuciot. Pois pubocom B OuocuHTE3e OenKa

HpaKTqucxoe 3aHATUC

Ne 2 «Pentenue 3ala4 Ha OIIPCACICHUC ITOCIICAOBATCIBHOCTHU HYKJICOTHIOB»

Tema 3.3.
Bupycsl

Coaepikanre ya4eOHOro MaTepuania

Hexnerounsle ¢popmbl ku3Hu — BUpYchl. Mcropust otkpsiTHst BupycoB (. Y. MiBaHoBckwuil).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOT0 IUKJa BUpycoB. baktepuodaru. bonesnu pactenuii,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHnoaedunuta yenoseka (BUY)
— Bo30yaurtens CIIN1a. [IpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUM

OK-01, OK-02,
OK-04

Paznen 4. Pa3MHoOkeHHMe M MHIMBH/1YAJIbHOE PA3BUTHE OPraHU3MOB

OK-01, OK-02,
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Tema 4.1.
JKU3HEHHBIN IUKIT
KIIETKHA

Cojnepxkanne y4eOHOro MaTepHuaia

Kierounslii mwki, WM JKA3HEHHBIM MUK KieTku. MHTepdasza m mwmros. Ilpormeccsr,
npoTekaromue B uaTepgase. Perummkanus — peakuus marpuunoro cunresa JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIH HAOOp — KapuOTHM. JIUTIIIOUIHBIN U TalIOWIHBIA XPOMOCOMHBIE
Habopbl. Xpomatunapl. lLluTonmormueckne OCHOBBI Pa3MHOXKEHHUS M HHIUBHIYaJIHHOTO
pazButusi opranu3sMoB. [lenenme kierkm — wMuro3. Cragum wmwurosa. IIpoueccsi,
IIPOUCXOJAIIME HAa Ppa3HbIX CTAguAX MUTO3a. bDHOJOTMYECKUH CMBICI  MHUTO3a.
[IporpamMmmupyemas ru0esb KIETKH - alloNTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTaHHU3MOB

Cojnepxkanne y4eOHOro MaTepHuaia

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosoe U nojoBoe. Buapl 0ecnoiaoro pa3MHOKEHUS:
JIeJIEHUE HaABOE U MTOYKOBAHUE OJIHO M MHOT'OKJIETOYHBIX, CIOPOOOpa30BaHUE, BET€TaTUBHOE
pazMHOKeHHe. MICKycCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHUE VISl CEICKLMU.
[TosoBoe pa3mMHOKeHUE, ero oTauuus oT Oecrnonoro. Meio3. Cragun meiio3a. IIpoueccsl,
IIpoucxojsamue Ha craausx Menosa. lloBenenume xpomocom B Mmeiosze. Kpoccunrosep.
Bronornveckuii cMbICT U 3HaUeHHE Melo3a. ['amerorene3 — nporecc 00pa3oBaHUs MOJIOBBIX
KJICTOK y >KUBOTHBIX. [losioBBIE Jkee3bl: CEMEHHUKH U SsMuHuKU. OOpa3oBaHUe U pa3BUTHE
IOJIOBBIX KIETOK — TraMeT (CIepMaro30u[, SMLEKIeTKa) — CIepMAaTOreHe3 U OOIEHE3.
Oco6eHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouioB. OmnogorBopenue. [lapreHorenes

Tema 4.3.
NunuBuyansHoe
pa3BUTHE OPTraHU3MOB

Coneprxanne yaeOHOro Matepuania

NuauBuayanbHoe pa3BuTHe (OHTOreHe3). DMOpHOHATIBHOE pa3BUTHE (IMOpHOTeHe3). DTarbl
SMOPHOHAIILHOTO PAa3BUTHS Yy IMO3BOHOYHBIX JKHBOTHBIX: JpOOJICHHWE, TacTpyJsLus,
opraHorene3. IlocTamOpuoHanbHOe pa3zBuTue. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBHI,
CIOCOOHBIE BBI3BIBATH BPOXKIECHHBbIE ypoAcTBa. PocT m pa3ButHe pacteHuidl. OHTOreHes3
IIBETKOBOT'O PACTEHUsI: ABOWHOE OIUIOAOTBOPEHHE, CTPOSHHE CEMEHH, CTAINH Pa3BUTHS

HpaKTI/I‘leCKI/Ie 3aHATUA

Ne 3 «MH}pexoHHbIe 32001€BaHUS U SMHIEMUH B UCTOPUU YETIOBEUECTBAY.
Ne 4 «BakuuHaius Kak npoduiiakTika HHQEKIIMOHHBIX 3a00JI€BaHUI»

OK-04

Pa3nes 5. HacsieicTBeHHOCTh M MK3MEHYMBOCTh OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEIOBaHUs

Copepxanne yueOHOTo MaTepuana

[IpenMer u 3amaun reHeTUKH. Poib HUTONOTMU U SMOPUOJIOTHM B CTAHOBJIEHUU T'€HETHUKH.
Bkiag poccuiickux M 3apyOeXHBIX YUEHBIX B DPa3BUTHE TE€HETHKH. MeToIbl T'€HETHUKH
(rubpugonornyeckuii, LUTOTEHETHYECKUH, MOJEeKyJIsIpHO-reHeTuueckuil). (OCHOBHBIE
TeHETUUYECKUE TIOHATHUS. | 'eHeTn4ecKasi CHMBOJIMKA, MCIIOJIb3YEMas B CXEMaX CKpEIIMBaHHM.

OK-01, OK-02,
OK-04
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3aKOHOMEpPHOCTH  HACJIEIOBAHUS  IPU3HAKOB,  ycTaHOBiIeHHble I.  Menzaenem.
MoHorubpuiHoe CKpelmuBaHue. 3aKOH eIMHO00pa3us THOPUIOB IEPBOTO IOKOJICHHUS.
[IpaBuno nomMuHUpoOBaHUS. 3aKOH paCHICIUICHHMs] MPU3HAKOB. ['HIOTe3a YUCTOTHI TaMeT.
[TonHoe m HemosHOE TOMUHHMpOBaHHE. JUrnOpuaHOe CKpemuBaHHe. 3aKOH HE3aBHCHMOTO
HacCJICAOBaHHA IIPHU3HAKOB. ]_II/ITOFGHGTI/ILIGCKI/IC OCHOBBI I[I/II‘I/I6pI/II[HOI‘O CKpCIIMBAaHMA.
Ananm3upylomee CKpeluBaHue. VIcnonb30BaHHWE aHATM3HUPYIOIIETO CKPEIIMBAHUS IS
oIpesiesIeHUs] TEHOTHUIIa 0COOU

HpaKTI/IHCCKOG 3aHATHUC

Ne 5 Pemenue 3amady Ha OIpENETCHHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB TMpPU MOHO-, [AH-, MOJUTHOPUAHOM U AHAIU3UPYIOIIEM CKpPEUIMBAHUH,
COCTABJICHUC I'CHOTHUIINYCCKHUX CXECM CKpGHII/IBaHI/IH

Tema 5.2. Copep:xanue yueOHOro MaTepuana
CuermienHoe CuemuienHoe HaciienoBanue TnpuszHakoB. Pabora T. Moprana mno cCremieHHOMY
HACJIeJOBaHHE HACJIEIOBaHUIO TeHOB. HapyiieHue cremieHuss TeHOB B pe3ylbTaTe KPOCCHHTOBEpa.
NPU3HAKOB XpoMOCOMHas TEOpHsl HACTIEICTBEHHOCTH. | eHeTHYEeCKHe KapThl.
I'enetruka mona. XpoMOCOMHOE ompefeNieHue moia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHbIle U Te€TepOraMeTHbIE OpraHu3Mbl. HacienoBanue MpU3HAKOB, CLUEIUICHHBIX C
I0JIOM
[IpakTHueckoe 3aHsATHE
Ne 6 Pemenue 3amau Ha omnpeneleHHE BEPOSTHOCTH BO3HUKHOBEHHS HACEICTBEHHBIX
MPHU3HAKOB TMPH CIEIUICHHOM HACJEIOBAHWW, COCTABJICHHWE TEHOTHUIIMYECKHX CXEM
CKpEeLIMBaHUs
Tema 5.3. Coneprxanue yueOHOro MaTepuasia
3aKOHOMEPHOCTH W3meHunBOCTh. BHIIBI HI3MEHUYNBOCTH: HEHACTICICTBEHHASI M HAacJeICTBEHHAs. Poib cpenbl B
M3MEHYHUBOCTH HEHACJIEeICTBEHHON M3MEHYMBOCTH. XapaKTepPUCTHKA MOAM(PUKALMOHHOM H3MEHYHMBOCTH.

BaprannonHbIi psan v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KosnuectBeHHbIe
U KayeCTBEHHbIE MPHU3HAKM U MX HopMma peakuud. CBoiicTBa MOIU(PHUKAIIMOHHOMN
W3MEHYUBOCTH.

HacnencrBenHas, wiM TeHOTHNUYECKas W3MEHYMBOCTh. KomMOWHATHBHAs W3MEHYMBOCTb.
Meiio3 ¥ TOJOBOM MPOIECC — OCHOBA KOMOMHATHMBHON HW3MEHYMBOCTH. MyTallMOHHas
n3MeH4nBOCTh. Kiaccudukaruss Myranuii: TeHHble, XpOMOCOMHBIE, TeéHOMHBIe. YacTtoTa u
NpUYMHB  MyTanuil. MyrarenHble (GakTopbl. 3aKOH TOMOJOTMYECKHX pSJOB B
HaCJIEACTBEHHOMN U3MEHYUBOCTH
H. 1. BaBuiosa
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HpaKTI/I‘-IeCKOG 3aHATUC

Ne 7 Pemnrenune 3a1a4 Ha OIIPpCACIICHHUEC BEPOATHOCTH BO3HUKHOBCHHSA HACICIACTBCHHBIX
IIPHU3HAKOB IPU PA3JIMYHBIX THUIIAX BSaI/IMOHGfICTBI/IH I'CHOB, COCTaBJICHUC TI'CHOTUIIMYCCKHX
CXEM CKPCIIMBAHUA

Tema 5.4.
I'eneruka yenoBeka

Cojnepxkanne y4eOHOro MaTepHuaia

I'eneruxka wyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbI TEHETHKH YEJIOBEKaA:
TCHEAJIOTUYCCKUI, OJNU3HEIOBBINA, [UTOTCHETUYCCKHUA, OWOXUMHUYECKUH, MOJIEKYISIPHO-
reHetndeckuii. COBpeMEHHOE OIpEEeeHUE TeHOTHUIA: MOJHOI€HOMHOE CEKBEHUPOBAHUE,
FeHOTUNHUPOBaHKE, B TOM uuciie ¢ nomouisto [I1{P-ananu3a. Hacnencreennsie 3a00aeBaHus
YeJIOBEKa: TEHHbIC OO0JIe3HW, OOJIE3HHM ¢ HACJICACTBEHHOW IPEeapaciioioKeHHOCTHIO,
XpoMocoMHbIe 0o0se3Hu. ComaTH4ecKue W reHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHnunel  370poBOTO  OOpa3a JKM3HM, JHATHOCTUKH, MPOQPIIAKTHKH H  JICYCHHS
TEHETUYECKUX  OoJne3Hel.  MemuKO-TeHEeTHYeCKOe  KOHCYJIbTUpPOBAaHUE.  3HAUYCHHE
MEIUIIMHCKOM TEHETUKH B TPEIOTBPAIICHHMH W JICUCHWH TEHETHYECKUX 3a00sIeBaHUi
YyeJioBeKa

HpaKTI/IquKOG 3aHATHUC

Ne 8 «CocTtaBneHue 1 aHaiau3 poAOCIOBHbIX YEJIOBEKa»

Pa3znen 6. DBoJIOIMOH

Has OHoJIOrus

(op]

Tema 6.1.
DBOIIOIMOHHAS
Teopus
U €€ MECTO
B OHoOTHHU

Copep:xaHue yueOHOT0 MaTepuana

[IpeanochuIKY BOSHUKHOBEHUS YBOIFOIIMOHHON TEOpUH. DBOJIOIIMOHHAS TEOPUS U €€ MECTO
B Ouonoruu. BrusHHE SBONIOIMOHHON TEOpUM Ha pa3BUTHE OHMOJOTHH M JPYTHX HayK.
CaunerenbcTBa 3BoMONMH. [laneoHToOrMUecKre: MoCcae0BaTeNbHOCTh MOSIBICHUS BU/IOB B
MAaJeOHTOJIOTUYECKON JIeTONMuCH, TmepexonHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuuue ¢ayH U GJIop MATEPUKOB U OCTPOBOB. DMOPHOIIOTHYECKHE: CXOJICTBA U PA3ITHUUM
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHUE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC, PYAUMEHTApHBIE OpraHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTeH y Bcex
JKUBBIX OPTAaHU3MOB.

OpomononHast Tteopuss Y. Jlapuna. IIpenmnochbuUlku BO3HUKHOBEHHS JIapBHUHHM3MA.
JIBroKymue Cuiabl DBOJMIONUU BHAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXEHHE TpHU
OTPAaHUYEHHOCTH PECYpPCOB, Heolpeneia¢HHas M3MEHUYHMBOCTh, OOpb0a 3a CyIIECTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.

Copep:xanne yueOHOTo MaTepuana

OK-01, OK-02,
OK-04
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MuxkposBonronus

Cunrernueckast Teopust 3Bosonuu (CTI) u e€ OCHOBHbBIE MOJIOKEHUSA. MUKPOIBOIIOIHUS.
[Tomynsauus Kak equHUIA BUJIA U 3BOIIOLUH.

JBmwkyue cuibl ((haKTOpPBI)IBOIIONMK BHAOB B IpHpoJe. MyTalMOHHBIM Npouecc Hu
KOMOMHATHBHAs M3MEHYUBOCTh. [lomynsnuoHHble BOJHBI U JApeid renoB. Mzomsauus u
murpanusa. EctectBeHHBIE o0TOOp — HampaBistomuid (akrop sBomoruu.  Dopmbl
€CTeCTBEHHOro o0TOopa. IIpucnocoGieHHOCTh OpraHu3MOB Kak pe3yjibTaT 3BOJIOLMH.
[Tpumepsl npuCTIOCOONIEHU y OpraHu3MoB. ApoMopdo3bl M HAMOATanTanuu. Bug u
BugooOpa3oBanue. Kpurepuu Buga. OcHoBHbIE pOpMBI BUA00OPa30BaHus: reorpaduueckoe,
9KOJIOTHYECKOE

Tewma 6.3.
MaxkpoaBontonus

Copep:xanue yueOHOro MaTepuana

MakposBomtoniusa. Dopmbl  3BooNMKM:  (puUsIeTUYECKAs, UBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh SBONIOIHH

ITpakTryeckoe 3ansTre (Ha BEIOOP MpEnoaBaTesis)

Ne 9 «CpaBHenue BUIOB 10 MOP(HOIOTHUECKOMY KPUTEPUIOH
i «Onucanne NpucrnocoOJIEHHOCTH OpraHu3Ma M €€ OTHOCHTEIIBHOTO XapaKTepay

Pa3jnen 7. Bo3HNKHOBeHHE H pa3BUTHE KU3HHM HA 3emuie

Tema 7.1.
3apokeHne
Y pa3BUTHE KU3HU

Copep:xanue yueOHOro MaTepuana

JloHay4yHble NPEICTABICHUS O 3apOXKACHUM KU3HU. HaydHble runore3bl BO3ZHUKHOBEHUS
KHU3HM Ha 3emiie: abMoreHe3 M MaHcnepMus. XUMHUECKas 3BOMIONNA. AOHOTeHHBIA CHHTE3
OpraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE TMOJATBEPKICHHE
XUMHYecKOoN sBostonnu. HadanbHble 3Tanbl Ouonoruyeckoi spomonuu. ['mnoresa PHK-
Mupa. PopMHUpOBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IMPOTOKIETKH. llepBbie
KJIETKHU U UX 3BOIIOLU. POPMUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paM U nepuogam. Karapxeit. Apxeiickas U mpoTepo30iMcKas
opbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPUHCKUN, OpPJOBUKCKHMH, CHUIYpPUHCKHUH,
JIEBOHCKHM, KAMEHHOYTOJIBHBINA, IEPMCKANA. Me3030McKas 3pa U €€ MepHuoibl: TPUACOBBI,
IOpckuid, MenoBod. KaliHo3olickass spa M €€ IEepuoAbl: MAaJIeOrcHOBBIM, HEOI€HOBBIH,
AHTPONOTEHOBBII.

Tema 7.2.
Cucrema

OpraHn4eCcKoro Mmpa.

[Tpoucxoxaenue
JeJIoBeKa —
AHTPOIOTEHE3

Copepxanne yueOHOTo MaTepuana

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BoJoUUU. OCHOBHbBIE CHUCTEMAaTHUYECKHE
Ipynnsl OpraHu3MoB. XapaKTepUCTHKA KIMMaTa U IeoJOTMYecKHX IpoueccoB. OCHOBHBIE
STamnbl SBOJIIOIMHM PACTUTENIBHOTO U JKUBOTHOTO Mupa. Apomopdo3bl Yy pacTeHUH Hu
XKUBOTHBIX. [TosiBNIEHNE, pacBET U BBIMUPAHKE IPYII )KUBBIX OPraHU3MOB.

DOBonronMsl  4ejnoBeKa. AHTpPOMOJOrusi Kak Hayka. PasButhe mnpejacraBieHHil o

OK-01, OK-02,
OK-04
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MPOUCXOXKACHUU 4YeJoBeKa. MeToapl u3ydeHHst aHTponoreHe3a. CXOICTBA WM pa3iHuus
YeJloBeKa W JKMBOTHBIX. CHCTEMAaTHUECKOE IIOJIOKEHHWE 4YeloBeKa. JIBIOKyIue CHIIbI
(paxtoper) anTpomoreneza. HacnmencTBeHHass HM3MEHYMBOCTh M E€CTECTBEHHBIH OTOOD.
OOmiecTBeHHBII 00pa3 KHU3HU, U3TOTOBJICHUE OPYJIHH TPYAa, MBIIIUICHHE, PEUb

Tema 7.3. Copepxanne yaeOHOro MaTepuana 2
OcHoBuble cTaguu | OCHOBHBIE CTaJIMM M BETBH HBOJIONMHM YEJOBEKA: aBCTPAIONMHUTEKH, YENOBEeK yMebli,
SBOJIIOLIMHU YCJIOBEKa | YenmoBek mpsaMoxoasammii, YenoBek HeaHIepTaIbCKUi, YeloBeK pa3yMHBIM COBPEMEHHOI'O
tuna. Haxonku uckomnaempIlx OCTaHKOB, BpeMs CYIIECTBOBaHMS, 00JIaCTh PacIpOCTPAHEHMUS,
00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HHU, OPYAHS.
YenoBeueckue packl. OCHOBHBbIE OOJIBIIME pachl: €BpONEOHaHAs (eBpasuiickas), HeErpo-
aBCTpaJoujHas (SKBaTOpHalibHAsl), MOHIOJIOHWAHAsA (a3uaTcKo-aMepuKaHckas). YepTsl
IIPUCIIOCOOJIEHHOCTH IPEICTABUTENIEH YEIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma
[TpakTuueckoe 3ansitue (Ha BRIOOP MperoiaBaTesis) 1
Ne 10 «Bpems u myTu pacceseHus 4eaoBeKa 0 MIaHeTe»
win «[Iprcrnoco6aeHHOCTh YesIoOBeKa K pa3HbIM YCIOBHSIM cpelibl. BinusHue reorpaduyeckoit
cpenpl Ha MOP(OIIOTHIO U (PU3HUOJIOTHIO YEIOBEKaY
Pa3nes 8. Opranu3mbl M OKpYy:KaoLas cpeaa 4
Tema 8.1. Coneprxanne yueOHOro Matepuania 2
Okonorus DKoJorus KaKk HayKa. 3a/laqd ¥ pa3/ieibl SKOJIOrMU. MeTo bl 3KOJIOTHYECKUX UCCIIEIOBaHUI.
kak Hayka. Cpenbl | DKOIOrMYeCKOe MHUPOBO33pPEHHE COBPEMEHHOro 4enoBeka. Cpepl OOMTAaHUsSI OPraHU3MOB:
KU3HU. BOJHAsl, HA3€MHO-BO3/YIlHAas, IIOYBEHHAs, BHYTPUOPraHW3MEHHAs. ODKOJOTHYECKUE
DKkosorn4yeckue ¢dakTopsl. Knaccudukamust sKonorndeckux (akTopoB: aOMOTHUECKHE, OMOTHYECKUE WU
(bakTopsl aHTpornioreHHsle. JlelicTBUE SKOJOrMYecKUX (aKTOpOB Ha OpraHu3Mbl.AOMOTHYECKHE
(bakTophl: CBET, TeMIleparypa, BiaxkHocTb. Dotonepuoausm. [IpucnocobieHns opraHu3MoB OK-01, OK-02,
K JeicTBUI0O abMOoTHYecKuX (QakTopoB. buonornueckue putmbsl. buotunueckue (akTopsl. OK-04, OK-07
Bunsl  OuoTHMUeCKHMX  B3aMMOJAEHCTBHM: KOHKYpEHIMs, XuUIIHHYecTBO. Ilapazutusm,
MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIU3M, HEUTPAIIU3M.
3HayeHne OMOTMYECKHX B3aMMOJIEHCTBHMH Ui CYIIECTBOBAaHMS OPraHU3MOB B MPUPOIHBIX
cOo00I1IIeECTBAX
Tema 8.2. Coneprxanue yueOHOro MaTepuasa 2
DKosorn4yeckue DKOJIOTHYECKHE XapaKTEepUCTUKU monyiasuuu. OCHOBHbIE [MMOKazaTelnd MOMYJSLUU:
XapaKTepUCTUKU YHUCJIEHHOCTh, IUIOTHOCTH, POKJAEMOCTb, CMEPTHOCTb, IPHUpOCT, MuUrpanus. [luHamuka
MOMYJISILIUU YHUCJIEHHOCTH MOMYJISIIUY U €€ PeryJisiius
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[IpakTHueckoe 3aHsiTUE 1
No 11 «Ilomcu€rt mIOTHOCTH MOMYJISIIUA pa3HbIX BUJOB PACTCHHII»
Pa3zaen 9. Coo01iecTBa M 3KOJIOTHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Coneprxanue yueOHOro MaTepuasa 2 OK-04, OK-07
CooburecTBa CoobmectBo  opraHu3smMoB  —  OuoneHo3.  CrpykTypsl ~ OuoleHo3a:  BHIOBaf,
OpraHu3MOB, NPOCTpaHCTBEHHAs, Tpoduueckas (nuuieBas). Bunbl-noMmuaanTel. CBsi3u B OHOLIEHO3E.
9KOCHUCTEMBI Okonorndyeckue cucremsl (d9kocucremsl). IloHatue 00 »skocuctemMe M OUOreOLEHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTBHI, PEIYLCHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPIUU B 3KocucTeMe. Tpoduueckue (IUILEBbIE) YPOBHU
skocucteMbl. [IumeBble nenu u ceru. OCHOBHBIE NOKAa3aTeNM SKOCUCTEMBI: OuoMmacca,
OPOAYKIHS. DKOJOTMUECKUE MUPAMUJbL: HMPOAYKIMH, YUCICHHOCTH, Ouomaccsl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, CaMOperyisiuusi, pazputue. Cykieccus
Tema 9.2. Copep:xanue yueOHOro MaTepuana 2
IIpuponuseie [Ipuponnble SKOCHUCTEMBI. DKOCHUCTEMBI peK U 03€p. ODKOcUCTEMa XBOWHOIO WM
9KOCHUCTEMBI IIMPOKOJIUCTBEHHOTO  Jieca. AHTpONOreHHbIE 9KOCHCTEMBI. ATpPO3KOCUCTEMBI.
YpOoskocucreMbl. buonornueckoe U XO3SHCTBEHHOE 3HAYEHHE arpo3KOCHUCTEM H
ypboskocucteM. buopasHooOpasue kak ¢aktop ycroiuuBocTu skocucteM. CoxpaHeHHe
OHMOJIOTMYECKOTro pa3HooOpasus Ha 3emiie
Tema 9.3. Copepxanue yaeOHOT0 MaTepuaa 2
buocdepa — VYuenue B. U. Bepnanckoro o 6uocgepe. I'panuibl, coctaB u cTpykrypa 6uochepsl. XKusoe
riobanbHas BeuiectBO M ero ¢yHkuuu. OcobeHHOCTH Ouocdeppl Kak I100ATBHON HSKOCUCTEMBI.
sKocucrema 3emin | JlnuHaMudeckoe paBHOBecMe W oOparHas CBsizb B Oumocdepe. KpyroBopoTsl BemiecTB u
OMOTreOXMMHYECKUE IHUKJIBI 3JIeMEHTOB (yriaepoja, a3oTa). 30HAJbHOCTh Ouochephl.
OcHOBHbIE OMOMBI CYILIN
Tema 9.4. IIpodeccuonanbHO OpHEHTHPOBAHHOE cojep:kaHue (coAepikaHUe MPHUKJIIATHOIO 2
Bnusiaue MOIYJIs1)
AHTPOIIOTEHHBIX YenoseuecTBO B Ouocdepe 3emiau. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['nodanpHbie
(akTopoB Ha sKoJoruueckue mpobaembl. CocyliecTBOBaHHE NPUPOAbI M uenoBedecTBa. CoxpaHeHHE
6uochepy Omopa3HoOOpa3usi Kak OCHOBa ycToWumBocTH Owocdepbl. OCHOBa PAMOHAIBHOTO
yIpaBJIeHUs] MPUPOJHBIMH pecypcaMH M HUX HCHoib3oBaHUE. JlocTHxkeHus OUONOTHH U
OXpaHa MPUPOJIBI
ITpakTryeckoe 3aHsTre (Ha BEIOOP MpenoaaBaTesis) 2

No 12 «OTX0161 MPOU3BOJICTBAY
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WK «DKOJIOTHYECKUE aCTIEKTHI TPOPECCHOHATBHOM NeSTETLHOCTH
wu «[Ipopunakruka npodeccnoHaIbHbIX 3a00JI€BaHUN»
i «BiusiHue MPON3BOICTBEHHBIX (DAKTOPOB HA OPTaHU3M YEJIOBEKa»

Tema 9.5.
Bnusnaue conmanbHO-
JKOJIOTHYECKUX
¢dakTopoB Ha
3JI0POBBE YEIIOBEKA

IIpodeccnonasibHO OPHEHTHPOBAHHOE CoJepkaHue (coleprKaHue
MOYJis1)

NPHUKJIATHOTO

310pOBbE U €ro cocTaBisAromue. OakTopsl, MOJIOKUTEILHO U OTPULIATENBHO BIUAIOIIUE HA
opranusM denoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JCHCTBUH Ha 30POBbE 4YelOBEKa
(37eKTpOMarHUTHBIE IOJIsA, OBITOBAs XHMMHA, W30BITOUHBIC WIYMbl, paguanus U T.IL.).
Ananrtanus opraHu3Ma uenoBeKka K (aktopaMm Okpyxaromied cpenpl. [IpuHIHMIIBI
¢dbopmupoBaHus 310poBbecOeperaroniero noseaeHus. Puszndeckas aKTUBHOCTb M 3/J0POBbE.
buoxumuueckre aciekThl pallMOHAIbHOIO TUTAHMUS

JlaGopatopHble 3aHATHS

Ne 3 «YmMcTBeHHas pabOTOCIIOCOOHOCTE)

win «BnusiHue abnotudyecknx (akTopoB Ha YeJIOBeKa» (B KaueCTBE TPUITEPOB, CHUKAIOIIUX
paboTOCTIOCOOHOCTh, ~ MCHOJB30BATh  YCIOBUS ~ OCYIIECTBICHHS  MPO(ECCHOHATBLHOU
JEATSILHOCTH: IIIyM, TEMIIepaTypa, pu3ndeckas Harpys3ka u T.]1.)

Pa3nen 10. Cesiekiiusi OpraHu3MoOB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexuust
KaK HayKa U TpoIiece

Coneprxanne yueOHOro Marepuana

Cenexkuus Kak Hayka W IpolecC. 3apoKIACHHUE CENEKIUU U aoMecTukanus. Ydyenue H. U.
BaBunoBa 0 meHTpax MHOrooOpasus M IPOUCXOXKJIEHUS KYJIbTYpHBIX pacTeHHid. LleHTpsl
IIPOUCXOXACHNS JOMAIIHUX XUBOTHBIX. CopT, mopona, mrtamMMm. COBpPEMEHHBIE METOJIBI
CEJIEKIIUU. MaccoBblit
U UHAMBHUIYANbHBIM OTOOPHI B CEJNEKIMU pacTeHUH M KMBOTHBIX. OLEHKa 3KCTephbepa.
bnuskoponcTBeHHOe ckpemyBaHue — MHOpuUAMHT. Yucras nuaus. CKpelyBaHHE YHCTHIX
muHud. [etepo3uc, wnm rubpuaHas cuina. HepoaCTBEHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rulOpuamzanmss U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 MU IOJy4eHHe
MOJIMIIIIONJOB. JIOCTHKEHMSI CETEKIIMU PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB

Tema 10.2. buorexHomoruss kak oOTpaciap NPOM3BOJACTBA. ['€HHAas HWH)KEHEpUs. OTalbl CO3JaHUA
OcHoBBI pexombunanTHoi JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Kierounsle
OMOTEXHOJIOTUHU KYJIBTYPHI. MUKpOKIIOHAIBHOE pa3MHOXEHUE pacTeHui. KnonnpoBanue
BBICOKOIIPOYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE M ITHYECKHE

npo6sembl. 'MO — reneTndyeck MOANUGHUIIMPOBAHHBIE OPTaHU3MBI
Tema 10.3. IIpodeccnoHATbHO  OPHEHTHPOBAHHOE  coepkaHue (coAepkaHHe MPHKJIATHOIO

OK-01, OK-02,
OK-04, OK-07
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buorexnonoruun
B )KU3HH M Npodeccuu

MOYJisl)

OCHOBHBIC HAINpaBJICHUS] COBPEMEHHOW OMOTEXHOJIOTHH B MTPOGECCHOHATBHON JAESTEIbHOCTH
YyeJoBeKa. Mertoubl OMOTEXHOJIOTHH. OOBEeKTHI OMOTEXHOJIOTHUH. JTHKa
OMOTEXHOJIOTHYECKIX

U TCHETHYECKUX OJKCIepuMeHTOB. [IpaBunma mowcka W aHaiM3a OMOIKOIOTUYECKOM
nHpopmaruu

U3 pa3IMYHBIX UCTOYHHMKOB (Hay4dHas W y4yeOHO-HaydyHas JIMTEpaTypa, CPeIACTBa MacCOBOM
nHpopmanuu, cetb IHTEpHET U 1pyrue)

HpaKTI/I‘-IeCKOG 3aHATUC

Ne 13 Keiicol Ha aHanu3 UHQOPMAIMKM O HAYYHBIX JOCTHXKEHHUSAX B OOJIACTH T€HETUYECKUX
TEXHOJIOTHH, KJIETOYHON MH)XCHEPUH, TUIIEBBIX OMOTEXHOIOTHH.

Ne 14 3ammra keiica: mpeicTaBlieHHE pPE3YyJIbTAaTOB pEIICHUS KEWCOB (BBICTYIJICHUE C
MIPE3CHTAINEH )

Pa3zgen 11. O61acTH OMOTEXHOJIOTrHH

Tema 11.1.1.
buorexunonoruun
B MPOMBIIIJIEHHOCTH

IIpodeccuonaibHO OpPHEHTHPOBAHHOE cojepikaHUe (codepi:KaHHe TPHUKJIATHOIO
MO/1YJIfA)

Pa3zButue npoMbIIITIEeHHOM OMOTEXHOJIOTUH U €€ NMPUMEHEHHUE B KHU3HM 4ellOBeKa, MOUCK U
aHaJIM3 UH(QOpPMALMK U3 Pa3IMYHbIX MCTOYHUKOB (HaydHas U yuyeOHO-Hay4dHas JUTepaTypa,
CpeacTBa MaccoBoil MHpopmanuu, cetb MIHTepHeT u npyrue)

[IpakTrueckue 3aHATUS

Ne 15 Keiicel Ha aHanu3 MHQOpPMALMM O PA3BUTUU MPOMBIIUIEHHOW OMOTEXHOJIOTUH (110
MUHU-TPYIIIaM).
Ne 16 3ammra kelica: mpencTaBIeHUE pe3yJIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTAINEH )

Tema 11.1.2.
ConuajibHo-
STHYECKHUE aCHEKTHI
OHMOTEXHOJIOTHI

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEpKAHUE (CoAepiKaHHe NPHKJIATIHOIO
MOLYJIs1)

DTHYECKUE aCTeKThl Pa3BUTHsI OMOTEXHOJIOTHI M MPUMEHEHUE UX B JKU3HU YeJIOBEKa, MOMCK
U aHanu3 MHQOpPMalUMM M3 pa3IMYHBIX HCTOYHMKOB (HAaydHas M y4eOHO-HaydHas
JUTEparypa, CpelicTBa MaccoBoi MHGopMaruu, cetb IHTepHeT u 1pyrue)

HpaKTI/I‘-ICCKI/IC 3aHATUA

Ne 15 Keiicel Ha aHanu3 uHGoOpMauu 00 ITUUECKUX acleKTaX pa3BUTUS OMOTEXHOIOTHH (110
MUHU-TPYIIIaM).
Ne 16 3ammra kelica: mpencTaBIeHUE Pe3yJIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C

OK-01, OK-02,
OK-04, OK-07
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MIPE3CHTALNECH )

Tema 11.1.3. IIpodeccnoHAIbHO OpPHEHTHPOBAHHOE Colep:KaHUe (Colep:KaHHe TPHKJIATHOTO 6
buorexunonorun MOYJIs1)
U TEXHUYECKUE PazButue OMOTEXHOJNIOTMII € NPUMEHEHHEM TEXHMYECKHX cHucTeM (OMOMH)XeHepus,
CUCTEMBI ouonHdopmatika, OMOHMKA) M WX NPUMEHEHHE B JKU3HU YEJIOBEKa, TMOUCK U AaHAJIH3
uHbOpMallUd M3 pa3IMYHBIX HCTOYHMKOB (HayyHas M y4yeOHO-HaydHas JUTepaTypa,
CpeAcTBa MaccoBor MH(OpMaIUH, ceTh IHTEpHET U Apyrue)
IIpakTHyeckue 3aHATUS 4
Ne 15 Keiicel Ha aHanu3 wuHGOpPMAIMU O PA3BUTUU OMOTEXHOJOTMHA C MPUMEHEHHEM
TEXHUYECKHUX CUCTEM (II0 MUHH-TPYIIIIaM).
Ne 16 3ammra kelica: mpencTaBieHUE pe3yJIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTAINECH )
IIpome:kyTounasi arrectanus (1uddepeHITMpOBaHHBINA 3a4eT)
Bcero: 72
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4. VCJIOBUS PEAJIN3AIINN OBIIIEOBPA3OBATEJILHOM JIUCLIMITJIMHBI

4.1. liis peaju3anyu NporpaMMbl JUCHMILUIMHBI TPEIYCMOTPEHO clenuaJbHOe
noMeieHue: yueOHbii kaduner «buosorus».

Oo0OopynoBanune y4eOHOro KaduHera:

-paboure MecTa I OOYYarOIIMXCs, CTYACHTOB WM MpEIoAaBaTesl, ayauTOpHas
JIOCKa;

-KOMILJIEKT y4eOHO-METOAUYECKON JTOKYMEHTalluu (Y4eOHUKH U ydeOHbIE TTocoOus,
KapTOYKHU-33JaHusl, KOMIUICKTHI TECTOBBIX 3aJaHHWi, SJEKTPOHHAS CIPABOYHO-
ydyeOHas JuTepaTypa);

-HaTJISAIHBIC TTOCOOMS (CXEMBbI, TaOJIUIIBI, TIJIAKATHI);
-MHKPOCKOTIBI;
-KOMIUIEKT Y4eOHO — METOIMYECKON JOKYMEHTAITUH;

-METOIUYECKHE TT0COOUS.

4.2. UudopMmanuonHoe odecrieyeHue peau3anum NporpaMmmel

l.buomorus — B.b.3axapos, C.I'MamontoB, N3gurenbctBO: «IIpocBenieHne»,
2022

2.JIpyHIMMIBI U METOIBI OMOXUMUU U MOJIEKYJISIpHOU Onosioruu / D. DiiTtkeH, A. P.
beitnoyn, [Ix. ®aiidd [u ap.] ; nox penakuueit K. Yuncon, k. Yonkep ; nepeon
T. II. MoconoBa, E. 0. bozenek-Pemernsk. — 3-e u3zg. — MockBa
Jlabopatopus 3nanuii, 2020. — 853 c. — ISBN 978-5-00101-786-8. — Tekcr :
anekTpoHHbiit // I{udposoit obpazoatenbublii pecype IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/26065.html

3.bemsicoba H. A. Mukpobuonorust : yueonuk / H. A. bemscoBa. — MuHck :
Beimitmas mxoma, 2022. — 443 ¢c. — ISBN 978-985-06-2131-3. — Tekcr :
aneKTpoHHbIH // Ludposoii

oOpa3oBaTeIbHBIHI pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/20229.html —

4 Marneiu, C. C. buonorus : ”HTEHCUBHBIM KypC MOATOTOBKU K TECTUPOBAHUIO U
sk3ameny / C. C. Marmapiin. — Munck : TerpaCucreme, Terpamur, 2023. — 272 C.
— ISBN 978-985-7067-25-1. — Tekct : osnektponueii // Iludposoit
oOpa3oBaTeIbHBIMI pecypce IPR SMART : [cailT]. —
URL.: https://www.iprbookshop.ru/28054.htmi
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5.Bepxomenuesa, 0. I1. buonorus ¢ ocHoBamu 3xojioruu : yueOnoe nocodue / 1O.

II. BepxomenuneBa. — OpenOypr : OpeHOyprckuii TocyaapCTBEHHBIN
yauBepcutet, ObC ACB, 2023. — 146 c. — Texkct : anektponHsiil // Ludposoi
oOpa3zoBaTeIbHbBIN pecypc IPR SMART : [caiiT]. —

URL.: https://www.iprbookshop.ru/30101.htmi

6.00m1as 6uonorust u Mukpoouosorus: yaeonoe mocooue / A.1O. Ilpocexos, JI.C.
Conpatosa, U. C. PazymnukoBa, O. B. KoznoBa. — 3-e u3n. —Canxr-IletepOypr :
[Ipocnekr Hayku, 2020. — 319c¢. — ISBN 978-5-903090-716. — Tekcr

anexkTpoHHbI // Ludposoit o6pazoBarenbHblii pecypc IPR SMART : [caifT]. —
URL.: https://www.iprbookshop.ru/35796.htmi
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5. KOHTPOJIb H

OIIEHKA

OBIIIEOBPA30BATEJIBLHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHUA

KoHTpoJib U o1leHKa pe3yJIbTaTOB OCBOEHUS 00111€00pa30BaTeNbHON JUCIUILIMHBI

pacKphIBalOTCSl  4epes

AUCHTUILIIMHAPHBIC

pE3yNbTaTHhI,

HaIIpaBJICHHBIC Ha

dbopmupoBaHue OOHMMX M MPO(PECCHOHANBHBIX KOMIIETEHIIMH MO paszienaM Hu

TEMaM COJEpKaHUs Y4eOHOTrO MaTepuaa.

Oo6masi/npodeccuonaabHast
KOMIeTeHIHA

Pa3zgen/Tema

Tun OLIEHOYHBIX

MeponpusiTUsA

OK O01. BsiOupath crocoOsbI
pelIeHus 3amad
npoeCCUuOHATBLHON
JESTSIIBHOCTH TPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

OO6cy»xaeHue 1o Borpocam
JEKLIUU

Pazpabotka rioccapus
3anojaHeHUe  CpPaBHUTEIbHBIX
TadJIUIL

TectupoBanue

YcTHbIN onpoc

JIMKTaHT Ha WCNOJb30BaHUE
apryMEeHTOB, OHOJOrMYECKOU
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyansHas
camocTosiTelbHas paboTa
IIpencraBieHue  pe3ynbTaToB
NPAaKTUYECKUX padboT
KonTtposnbHble paboThl

3amuTa TBOpUYECKUX padoT

3amura WHIMBUyaTIbHbBIX
MPOEKTOB
Brimmonnenue 3aJaHul

MMPOMEXKYTOUYHOM aTTECTAUH

OK 02. UcnonwszoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemas JUCKYCCHs IO
COBpPEMEHHBIE cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BoIpocam JIeKIHN
IIOHCKaA, aHaJn3a 7.1-7.3, 8.1, 8.2, 9.1-9.3, Pa3pa60TKa MEHTAaJILHOU
u P uH()OPMAIIMOHHBIC 10.2, 10.31I-0/c, 11.111I-0/c 71abopaTOPHBIX paboT
TEXHOJIOTUU [UIS BBITIOJHEHHS [IpencraBiaeHue  pe3ysbTaToOB
3a1a4 npodeccuoHaIbHOM MPAKTUYECKHUX paboT
JeSITeIbHOCTH [TpencraBieHne yCTHBIX
COOOIIIeHUH ¢ Mpe3eHTalueH,
MOJITOTOBJICHHBIX 10 TIEPEYHIO
HCTOYHHUKOB,
PEKOMEHTI0BaHHBIX
pero iaBaTeseM
OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxeHNE IO BOIPOCAM
B3aHMO/ICHCTBOBATh n | 43,51-54,6.1-6.3, 7.1-7.3, | JICKINN

pa6 OoTaTb B KOJUJICKTHBE H

KOMaH/Ie

8.1,
9.411-o/c,

8.2,
9.5I1-o/c,

9.1-9.3,
10.1,

[IpencraBieHue  pe3ynbTaToOB
MPAKTUYECKHUX paboT
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10.2, 10.3IT-0/c, 11.1IT-0/c

3amuTa TBOPUYECKHX padoT
3ammra WHIUBUIYATBHBIX
MIPOEKTOB

OK 07. ConeilicTBOBaThL
COXPAHCHHIO OKpYyKaroten
Cpellbl, pecypcocOepesKeHUIO,
MPUMCHSITh 3HAHUSA
00  M3MEHeHHM  KJIMMara,
IIPUHLIMIIBI OepeKITMBOTO
MpOU3BOACTBA,  3(PPEeKTUBHO
JIECTBOBATH

B UpPE3BBIY aMHBIX CUTyaluAX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5I1-o/c, 10.1,

10.2, 10.3IT-o/c, 11.1IT-0/c

OO6cyxaeHue 1o Bolpocam
JEKUUU

Pazpabotka rinoccapus
3arnojaHeHUe  CPaBHUTEIBHBIX
TadJIHIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha WCNOJb30BaHUE
apryMEeHTOB, OHOJOrMYEeCcKOn
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyanbHas
camocTosTelbHas paboTa
IIpencraBinenue  pe3ysbTaToOB
NPaKTUYECKUX paboT
KontposnbHble paboTbl

3amuTa TBOPUYECKUX padoT
3amura VMHIVBUAYaJIbHBIX
IIPOEKTOB

Brinmonnenue 3aganuit
IIPOMEKYTOYHOM aTTECTalUU
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