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1. OOmas xapakTepucTiKa padbodeil mporpaMMbl 00111€00pa30BaTEIHHOTO Y4€OHOTO

npeaMeTa
1.1. MecTo npeameTa B CTPYKType OCHOBHOI 00pa30oBaTEIbHOM MPOTrpaMMBbl

OO6meoOpazoBaTenbHbIN yUeOHBIN npeaMeT «buosiorusy sBiseTcs: 00s13aTeIbHOM
4acThIO 00I1e00Pa30BaTEIHLHOrO ITUKIIa 00Pa30BaTEIbLHOM IMPOrPaMMBbI B
cootBeTcTBUM ¢ PI'OC CIIO no cneunansHoctu 09.02.08 MHTENIEKTyanbHbIE

HHTCTPUPOBAHHBIC CUCTCMBI.

1.2. Tlenu u manHupyembie pe3yJbTaTbl OCBOCHHUS 00IIE00pa30BaATEIBHOTO

mpcamMeTa

1.2.1. Ilens obmeoOpazoBaTeILHOTO MIPEAMETa

Conepxanue mporpaMmbl  001IeoOpazoBaTeabHOrO mpeaMera «buomorus
HAIlpaBJICHO HA JIOCTWXKEHHE pe3yJbTaTOB €€ H3Yy4YeHUSI B COOTBETCTBUH C
tpeboBanusmu GI'OC COO c yuerom npodeccuoHanbHoi HampaBieHHocTu OI'OC
CIHO. Uenp uzydyenust aucuuiuinebl «bruonorus» Ha 6a30BOM ypOBHE — OBIIAJCHHE
00yYaroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAJIBLHOM OpPraHU3alliy KUBBIX
CHUCTEM PAa3HOIO paHra U MPUOOPETEHHE YMEHUN HCMOJb30BaTh ATU 3HAHUS IS
TPaMOTHBIX JCHUCTBUH B OTHOIICHHMH OOBEKTOB WBOW MPUPOIBI WU PEIICHUS
Pa3UYHBIX KU3HEHHBIX MPOOIIEM.
JlocTrmkeHnue 1enu u3ydeHusi oOlieoOpa3oBarenbHOro mnpenMera «buonorus» Ha
0a30BOM YPOBHE 00CCIIEUYNBACTCS PEIICHUEM CISAYIONINX 3a/1a4:
o OCBOEHHE OOYYarOlMMHCS CHUCTEMbl 3HAHUN O OHOJIOTHYECKUX TEOPUSIX,
YUCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIIOTE3aX, MPaBHIIAX, CIYXKAIIMX OCHOBOMU
st (OPMUPOBAHMS TPEACTABICHUN O €CTeCTBEHHO-HAyYHOM KapTHHE MHUpa, O
METOJ[aX HAYYHOI'O IMO3HAaHUS, CTPOCHUH, MHOTOOOpa3suu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alMU, BBIIAIOLIUXCS OTKPBITHSX U COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTHH;
o dbopmupoBaHrue y OOydYarolmUXCS TO3HABATEIbHBIX, WHTEIUICKTYalbHbIX U

TBOPUECKUX CIOCOOHOCTEM B TMpOIECCe aHajiu3a JaHHBIX O MYTSIX pa3BUTHUS B



OMOJIOTUM HAYYHBIX B3TJISAJIOB, HJACH W IMOJIXOJOB K HM3YYEHHIO KHUBBIX CHCTEM
Pa3HOIO YPOBHS OpraHU3allNH;

o CTAaHOBJICHHE Yy OOydJammmxcs OOmeil KyiabTypbl, (GyHKIHOHATHHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHATh W OILICHUBATH SIBIICHHUS OKPYXKAIOIIETO
MHpA KUBOW MPUPOAbI HA OCHOBAHUY 3HAHUM M OIbBITA, MMOJYYEHHBIX MPU U3YyUEHUU
OMOoJIOTHH;

. dbopmupoBanue y oOydYaromMXcs YMEHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMONOTUYECKNX 3HAHWA B TPAKTUYECKOW JESITCIIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH;

o BOCIIUTAaHUE YOKIEHHOCTU B BOBMOXKHOCTHU MO3HAHUS YEJIOBEKOM >KHUBOM
IPUPOJIBI, HECOOXOAUMOCTH OEPEKHOIO0 OTHOIICHUS K HEH, COONIOCHUS] STHUCCKUX
HOPM TIPH MPOBEJACHUU OMOJIOTHIECKUX UCCIICTIOBAHMM;

. OCO3HAHHUE IIEHHOCTH OWOJOTUYECKUX 3HAHUW [ TOBBIIMICHUS YPOBHS
AKOJIOTHYECKOHN KYJIbTYPBI, U1 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHS;

o OpUMEHEHUE NPUOOPETEHHBIX 3HAHUW M YMEHUW B TOBCEIHEBHOW KU3HU
JUIS. OLICHKHU IIOCJICICTBUM CBOEH JEATEIBHOCTH II0 OTHOLICHUIO K OKPYXKArOLIEH
cpene, COOCTBEHHOMY 3/I0POBBI0, 0OOCHOBaHUE M COOJIOJIEHHE Mep MPO(HUIaAKTUKH

3200JI€BaHUN.

1.1.1. ITnanupyemMbie pe3ysbTaThl OCBOCHHS OO0IICO0pa3oBaTEIBLHOTO TMpeaMeTa B
cootBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HayeHne MpeaMeT UMEET pu (HOPMUPOBAHUM U PA3BUTHUU OOIIUX U

npo(deccHOHaNbHBIX KOMIIETEHIIH:

Kol ¥ HAHMEHOBAHHE [InanupyemMbie pe3ysIbTaThl OCBOCHUS MPeIMETa
(bopMHpYyeEMBIX OO6mue i
o eIMETHBIC
KOMICTCHIINH (IMYHOCTHBIC U METANPEIMETHBIC) P
OK 0l. BueiOupare | JINWHOCTHBIC PE3yIBTATHI JOKHBI ITP6 1. CdhopMmupoBaHHOCTh 3HAHHUUA O
CII0COOBI peuieHus | orpakaTh B YaCTH: TPYIOBOI'O MecTe u posn Ouonoruu
3anaqd . BOCIUTAHUSA: B CHCTEME  HAy4YHOrO  3HAHHS;
npodeccrnoHaTbHOM - TOTOBHOCTH K TPY/y, OCO3HaHUE (GyHKIHOHANBHOM IPaMOTHOCTH
JeSITeIIbHOCTH, )
LIEHHOCTHU MAaCcTEPCTBA, TPYIOIIO0HE
HPHMCHHTEITHHO < P » TPY ; YeIIOBEKA IS PELICHHs SKH3HEHHBIX
- TOTOBHOCTb K aKTUBHOU JEATENBHOCTH | npo6iem
Pa3IMYHBIM . p :
TEXHOJOTMYECKON




KO}.‘[ 1 HAUMCHOBAHUEC

[TmarnpyemMsbie pe3yabTaThl OCBOCHHUS MIPEIMETa

(hopMupyeMBbIX O06mue

KOMTICTeHIIH (IMYHOCTHBIE ¥ METAIPEIMETHBIE) Hpemveriicie

KOHTEKCTaM Y COLHMAIBHOM HAITPABJICHHOCTH, [IP6  2.ChopMHUPOBAaHHOCTh  yMEHUS
CIIOCOOHOCTh MHUIIMUPOBATb, PacKpbIBaTh coziepKaHue
IJIAHUPOBATH U CAMOCTOSATEIIBHO OCHOBOIIOJIAralOMINX  OMOJIOTHYECKUX

BBINIOJIHATH TaKYIO JI€ATEIbHOCTb;
- HHTEpeC K pa3InyHbIM cepam
poeCCUOHAIBHON e TETHLHOCTH.
MeTtanpeaMeTHbIe pe3yIbTaThl TOJKHBI
OTpaXKaTh:

OBnaneHne YHUBEPCAITbHBIMU
y4eOHBIMH ITO3HABATEITHHBIMHU
JEUCTBUSAMMU:

a) 6a30BBIC JIOTUUECKHUE ICUCTBUS:

- CaMOCTOATEIBHO (HOPMYITHPOBATH U
aKTyaJIu3UpoBaTh NMpolIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIIECTBEHHBIH
MIPU3HAK WK OCHOBAHUS JUIS
CpaBHEHHUS, KJIacCU(PUKALUU U
00001ICHHS;

- OTIPE/ICTIATh LENN ACATEIBHOCTH,
3a/1aBaTh apaMeTpbl

Y KPUTEPUH UX JOCTHIKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U
MIPOTHUBOPCUHS

B PACCMAaTPUBAEMBIX SIBJICHHSIX;

- BHOCUTB KOPPEKTHUBHI B JICATEITHHOCTD,
OILICHHUBATh COOTBETCTBUE PE3yJIbTATOB
TIEJISIM, OTICHUBATh PUCKU TTOCIIEACTBHIA
JeSITeNIbHOCTH;

0) 60a30BbBIE UCCIIETOBATEIBCKUE
JIEUCTBUA:

- BJIAJICTh HABBIKAMH yIeOHO-
HCCIIEI0BATENBCKOU

Y TIPOSKTHOM JIeATEIIBHOCTH, HABBIKAMU
paszpelieHus mpoodeM;

- BBISIBIISITH IPUYUHHO-CJIC/ICTBEHHBIC
CBSI3H

Y aKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATh
TUIOTE3Y

€e pelICHHS, HAaXOAUTh apTyMEHTBI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHHUIA,
3aJ1aBaTh MapaMeTpsl U KPUTCPUU
pelIeHus;

- aHAJIM3UPOBAThH TOyYECHHBIE B XOJI€
pElIeHUs 3a1a4u Pe3yIbTaThl,
KPUTUYECKH OI[CHUBATH MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH
W3MCHCHUE B HOBBIX YCIIOBHUSX;

TCPMUHOB U TIOHSITUH: KHU3Hb, KJICTKAa,

TKaHb, opras, OpTaHU3M, BHI,

MOMYJISALUS, 3KOCHUCTEMa, OHOIICHO3,
ounocdepa; merabonmsm (0OMEH BEIECTB
U TpeBpalieHUe OSHEPrHh), TOMEOCTa3
(camoperynsis),

CTPYKTypHasi  OpraHH3amus

OuocunTe3 Oenka,
KHUBBIX
CHCTEM, JTUCKPETHOCTh, CaMOPETYJISIIN,
CaMOBOCITPOM3BEICHHE  (PEIPOMYKIINS),
HACJIEJCTBEHHOCTD, M3MEHYHUBOCTb,
9HEPro3aBUCUMOCTh, POCT W Pa3BUTHE,
YPOBHEBasi OpraHU3aIHsL.

I1P6

pacKpbIBaTh

3.ChopMHUpPOBAaHHOCTh  YMEHUS
coJiepKaHue
OCHOBOMOJIATaIOIINX OMOJIOTHYECKUX

Teopui " TUIIOTE3: KJIETOYHOM,

XPOMOCOMHOMH, MYTalMOHHOM,

BBOHIOHHOHHOfI, IMPOUCXOXKIACHUA KU3HU

Y YeJIOBEKa.

ITIP6  4.ChopMupOBaHHOCTH  YMEHUS
pacKpbIBaTh OCHOBOTIOJNIAratolIHe
OuosIOruUecKue 3aKOHbI 17}
3akoHomepHoctu (I.  Menpens, T.

Moprana, H.W. Basunosa, 3. ['ekkens,
®. Mriomrepa, K. Bbapa), rpanumsr ux
MPUMEHUMOCTH K JKUBBIM CHCTEMAaM.

I1P6

IIPUMCHCHUA

5.IIpuobperenue OIbITa

OCHOBHBIX METOOA0B
HAYYHOTO TMO3HAHMS, HUCIOJIb3yeMBIX B
OMOJIOrHuH: HaOIIOAEHUS

1 OonucCaHus XHUBBIX CUCTEM, HpOHeCCOB
U SIBJICHUI; OPraHU3alid ¥ MPOBEACHHUS
OHOJIOTHYECKOTO JKCIIEPUMEHTAa,

BEIBIDKCHUSI ~ THIIOTE3,  BBISBJICHUS
3aBUCHMOCTH MEXIy HCCIETyEeMbIMH
BENTUYMHAMH, OOBSICHEHMS IOIYYECHHBIX
pe3yIbTaTOB

u  (opMynmHpoBaHHS  BBIBOJOB  C
HCIIOJIb30BAaHUEM HAYYHBIX TOHATUH,

TEOPUM U 3aKOHOB.

I[IP6  6.ChopMHUPOBAaHHOCTh  yYMEHUS
BBIICNATh  CYIICCTBECHHBIC  MPU3HAKH
BUPYCOB,  KJIETOK  TPOKApUOT  H
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KO}.‘[ 1 HAUMCHOBAHUEC

[TmarnpyemMsbie pe3yabTaThl OCBOCHHUS MIPEIMETa

(hopMupyeMBbIX O06mue

KOMTICTeHIIH (IMYHOCTHBIE ¥ METAIPEIMETHBIE) Hpemveriicie
pa3pabaTrbIBaTh IUIAH PELICHUS 9YKapuoT; OJTHOKJICTOYHBIX "
MpOGJIEMBI C YUETOM aHaU3a MHOTOKJICTOYHBIX OpPTaHH3MOB, BHJIOB,
HMEIOLNUXCA MaTEPUATIbHBIX U OMOTreOIICHO30B u IKOCHCTEM;
HEMaTCpHUaJIbHBIX PECYPCOB; 0COOCHHOCTH MPOIIECCOB oOMeHa

-- YMETh NIEPEHOCHUTH 3HAHUS B
MIO03HABATEJIbHYIO

U MPaKTHUYECKYI0 00JacTu
KHU3HENEATCITHHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3
Pa3HbIX IPEeIMETHBIX 00J1acTel;

- BBIBUTaTh HOBBIE WJEH, NpeasaraTh

OPUTHHAJIBHBIC MMOAXOAbI U PCHICHUA

BEIIECTB M TIPEBpAIlCHUS DHEPTHU B
KIIeTKe, (DOTOCUHTE3a, TUIACTUYSCKOTO U
SHEPreTUYeCcKOro oOMeHa, XeMOCHHTE3a,
Meio3a,

MHUTO3a, OTUTIOZIOTBOPEHHUS,

pa3BUTHS u Pa3MHOXKEHWUS,
WHMBHIYaJIbHOTO Pa3BUTHUSI OpraHU3Ma
(oHTOTEHE3), 00pHOBI 3a
CYILIECTBOBAaHHE, ECTECTBEHHOTO 0TOOPA,
BU1000pa30BaHusl, MPUCIIOCOOICHHOCTH
OpraHu3MOB K Cpe/ie OOUTaHUsl, BIUSHHS
KOMITOHEHTOB 9KOCUCTEM,
AHTPOIIOTCHHBIX H3MEHEHUH
B 9KOCHCTEMax CBOCH MECTHOCTH,
KpPyroBOpOTa BEIIECTB W TPEBpaIICHHE
3Hepruu B ouocdepe.

I1P6

IMPUMCHATHh IIOJYUCHHBIC 3HAHUA [JIA

7.ChopMHPOBAaHHOCTh  YMEHHS
00BSICHEHHS OMOJOTHUYECKUX MPOIECCOB

" HBHCHHﬁ, JUIA NPUHATUA

MPaKTUYECKUX peuieHui B
MOBCETHEBHOW KU3HU

C INCJIbIO obecneyenuss 0€30MaCHOCTH

CBOETO 310pOBBS u 3JI0pOBBS
OKpY’KaloIlMX  JIIOJEH, COOIIOACHUS
3M0pOBOrO0  00pa3a  KHU3HH, HOPM
TPaMOTHOTO MOBENEHUSA B OKPYKAOLIEH
MIPUPOIHOU cpene; IIOHMMAaHue
HEOOX0IUMOCTH HCIIOJIb30BaHMS

JIOCTIDKCHUH COBPEMEHHOW OHOJIOTHH U

OMOTEXHOJIOTHI ISl pallMOHAJILHOTO
MPUPOIOTIONB30BAHHS.

ITIP6  8.CdhopmupoBaHHOCTH  YMEHHS
pemiatb OHMOJIOTUYECKHUE 3aJlauu,
COCTaBISITh ~ T'CHOTUIMYECKHE  CXEMBI
CKpEIMBaHUS

JUISE  pa3HbIX THUIIOB  HACJICIOBaHHS

IPHU3HAKOB y OPraHH3MOB, COCTaBIISTh
CXeMbI TIEpeHOCAa BEIECTB M JHEPIUU B
9KocHcTeMax (IIeMH MUTAHUS, MUIECBbIC
CEeTH).

[IP6  9.ChopMupoBaHHOCTE  YMEHHH

KPUTHYECKH OIICHMBATh WH(OPMAIINIO




Koa n HanmenoBanue
(hopMupyeMBbIX
KOMITIETEHITUIA

[TmarnpyemMsbie pe3yabTaThl OCBOCHHUS MIPEIMETa

OO0uue
(IMYHOCTHBIC U METATPEIMETHBIC)

[IpeameTHsIE

OHMOJIOTHYECKOTO COJCPIKaHHUS,
BKJIFOYAIOLIYIO TICEBJOHAYYHBIC 3HAHMS

W3 Pa3TUYHBIX HMCTOYHUKOB (CpeicTBa

MaccoBod  WHPOpPManUHM,  HAY4YHO-
MOy JISIPHBIC MaTepuabl);
HHTEPIPETUPOBATE ITUYECKHUE ACIEKTHI
COBPEMEHHBIX HCCIIeIOBAaHU T B
OMOJIOruY, MEIMIMHE, OMOTEXHOJIOTHUH;
paccMaTpuBaTth rinodanbHbIe
IKOJIOTUIECCKUE POOIEMBI
COBpEeMEHHOCTH,  (popMHUpoOBaTh MO

OTHOIIICHUIO K HUM co0CTB CHHYIO

TIO3HIIUIO.
[1P6 10. CdopMHPOBaHHOCTH YMEHHI
CO371aBaTh COOCTBEHHbIE NMHMCHMEHHBIE M
cooOmieHuss  Ha

YCTHBIE OCHOBE

OHMOIOTHYECKOH uH(pOpMAITIH u3

HCCKOJIBKUX HUCTOYHHKOB, Tr'paMOTHO

HUCIIOJb30BaTh MHOHSITUMHBIN amnrmapar

OnoyIorun

OK 02. HUcnoap3oBarh

COBpEMEHHBIE
cpencraa TIOUCKa,
aHanm3a "
MHTEPIIPETALH
MHPOPMAIIH, u
HH()OPMAITHOHHEIE
TEXHOJIOTHU JUTSL
BBITIOJTHEHHUS 3a1a4y
npodeccnoHaTbHOM
JIeSITEITBHOCTH

JIMYHOCTHBIE PE3yIbTATHI JOIKHBI
OTpaXkaTh B YaCTH: ICHHOCTH HAYYHOTO
MO3HAHUS:

-c(hopMHPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO
Ha JIMajore KyJabTyp,
CTIIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MecTa

B TIOJIMKYJIBTYPHOM MUDE.
MeranpenMeTHbIE pe3yIbTaThl TOJDKHBI
OTpaXkaTh:

OsnasieHre yHUBEPCATbHBIMU
y4eOHBIMH MTO3HABATEIHHBIMH
NEUCTBUSIMU:

B) paboTa ¢ uHpoOpmManueii:

- BJIaJIeTh HABBIKAMU TTOJTyYCHHUS
uHpopMauu

U3 HICTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITENIEHO OCYIIECTBIISATH TIOUCK,
aHaJIM3, CHCTEMAaTH3aIINI0

Y MHTEPIIPETALNIO HH(pOpMaIHH
Pa3IUYHBIX BUAOB U HOPM

MpeACTaBICHUS;
- OLIEHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTD nHpopmanuu,

IIP6 1. ChopMUpOBaHHOCTh 3HAHUH O
MecTe M PO OUOJIOTHH
B cucTeMe Hay4YHOTO
3HAHUS;(PYHKIIMOHAJIBHOM TPaMOTHOCTH
4eJoBeKa JUISl  PEUICHHS IKU3HEHHBIX
npobiem.

[1P6

IPUMCHATH IOJYYCHHBIC 3HAHUA JId

7.ChOpMUPOBAaHHOCTh  YMCHHUS
00BsICHEHHST OMOJIOTMUYECKUX IPOIECCOB

u ﬂBHCHHﬁ, JUJIs OPpUHATHUA

MPAKTUYECKHUX peuieHuit B
MHOBCEIHEBHON XU3HHA

C IEenp0 olecrieyeHusT OE30IIacHOCTH

CBOETO 3JI0POBBS u 3I0POBBS
OKPYXaWIIUX  JIIOJeH, COOIroAeHus
30pOBOr0  00pa3a  JKU3HH, HOPM
rPaMOTHOT'O TMOBEJICHUSI B OKPYKaIOIICH
MPUPOITHOM cpene; [MOHUMaHUE
HEOOXOUMOCTH HCIIOJIb30BaHUS

JIOCTHKCHUH COBPEMEHHON OWOJIOTHU |
OMOTEXHOJIOTHH IS PaIlMOHAILHOTO
MPUPOOTIOIH30BAHUS.

I[1P6 10. CdopMupoBaHHOCTH YMEHH
co37aBaTh COOCTBEHHBIE NMMCHMEHHBIE U
OCHOBE

YCTHBIE  COOOIIEHHs  Ha

OMOJTOTHYECKOH nHDOpMAaITIH u3

5




KO}.‘[ 1 HAUMCHOBAHUEC

[TmarnpyemMsbie pe3yabTaThl OCBOCHHUS MIPEIMETa

(hopMupyeMBbIX O6ume
KOMIETEHIMHA (JINYHOCTHBIE M METAIPEAMETHBIC) Tpenvernbie
ee COOTBETCTBHUE MIPaBOBBIM M | HECKOJIBKMX  UCTOYHHMKOB, TPaMOTHO
MOPaAJIbHO-3THYECKUM HOpMam UCIMOJIb30BaTh  MOHATHHHBIA — ammapat
OHMOJIOTHH

OK 04. DddexruBHO
B3alMOJICUCTBOBAaTh H
paboraTb B
KOJUIEKTUBE ¥ KOMaH/Ie

JINYHOCTHBIE PE3YyJIbTATHI JOKHBI
OTpakaTh B YaCTU: LIEHHOCTHU HAyYHOTO
MO3HAHUSA: OCO3HAHUE LIEHHOCTU
HAy4YHOU eATENIbHOCTH, FTOTOBHOCTD
OCYILECTBIIATh POEKTHYIO U
HCCIIEIOBATENIBCKYIO JEATENILHOCTD
WH/IMBUYaJIbHO U B TPYIIIE.
MertanpeaMeTHbIE pe3yIbTaThl 10JIKHBI
OTpaXKaTh:

OBnazneHne yHUBEpCAIbHBIMU
KOMMYHHUKATUBHBIMU JICHCTBUSIMMU:

0) COBMECTHasl AEATEIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh
IIPEUMYIIECTBA KOMaHHON

Y MHAUBHIyaJIbHOM paboTHI;

- IPUHUMATb LIETTU COBMECTHOM
JeSITeNIbHOCTH, OPTaHU30BBIBATH U
KOOpAMHHUPOBATh AEUCTBUSA

[0 €€ JOCTH)KEHUIO: COCTABIATH IUIAH

JICUCTBUM,  paclpelneniarb pojd  C
y4eToOM MHEHUI Y4aCTHUKOB
o0CyXJaTh pe3yJabTaTbl COBMECTHOU
paboThI

ITPG 5.1TpuoGpeTenHue omnbiTa
MPUMEHEHUSI OCHOBHBIX METOJIOB
HAY4YHOTO MO3HAHUS, UCTIOIb3yEMbIX
B OMOJIOTUH: HAOTIOACHUS U
ONMCAHUSA KUBBIX CUCTEM, IIPOLIECCOB
U SIBJICHMIA; OpraHU3aluu U
poBeJeHUS OMOJIOTMYECKOTO
OKCIIEPUMEHTA, BBIIBUKCHUS
TUIOTE3, BBISIBICHUS 3aBUCIMOCTH
MEXTy HCCIeAyEeMbIMH BETHYMHAMH,
00BSCHEHUS TIOTYYSCHHBIX
pe3yNbTaToB

1 (OPMYJINPOBAHHS BBIBOJIOB C
WCTIONIb30BaHUEM HAYUHBIX MOHSATHH,
TEOpU U 3aKOHOB

OK 07. ConelicTBOBaThH
COXPaHEHUIO
OKpY’Karollled  Ccpenpl,
pecypcocoepexeHuto,
MPUMEHSATh 3HaHHUS 00
W3MEHEHUH KIMMara,
ITPUHOUAIIBI
OepeKITUBOTO
MIPOU3BOICTBA,

s pexTHBHO
JIEVCTBOBATh B
Ype3BBIYAITHBIX
CUTYaIUsIX

JIn4HOCTHBIE PE3yJIbTATHI JOJKHBI
OTpa)kaTh B YaCTHU: IKOJIOTMYECKOTO
BOCIUTAHHUS: -C(HOPMUPOBAHHOCTH
JKOJIOTUYECKON KYJIbTYpbl, IOHUMaHHE
BJIMSIHUS COLIMATTBHO-OKOHOMHYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHOM
Y COUHMAIBHOM Cpe/ibl, OCO3HAHUE
I00aTBHOTO XapakTepa
HKOJIOTHYECKUX MTPOOIIeM;

- INTAHUPOBAHUE U OCYILECTBIICHUE
JICACTBUI B OKPY’KAIOLLIEH Cpelie Ha
OCHOBE 3HAHUSI 1I€JI€H YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

- aKTUBHOE HETIPUSITUE JECUCTBUH,
MPUHOCSIIMX BPE OKPYKAKOLIEN CPENE;
- YMEHHE NPOTHO3UPOBATH
HEeOJIaroNpUATHBIE YKOJIOTUIECKUE
IIOCJIEICTBUS IPEANPUHUMAEMBIX
JENCTBUMN, IPEAOTBPAILATh UX;

- paclIMpeHUE OMNbITA AECSITEIbHOCTH

[1P6 5.ITproOpeTeHue omnbiTa
MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO IMO3HAHUS, UCTIOIb3YEMBIX
B OHMostorvu: HaOIIOAEHNUS

Y OTHMCAHUS )KUBBIX CHCTEM,
MIPOLIECCOB U SBJICHUH; OpraHU3alNU
U TIPOBEJICHUS OMOJIOTUYECKOTO
9KCIIEPUMEHTA, BbIIBHKEHUS
TUTOTE3, BBISBICHHS 3aBUCUMOCTH
MeX1y HCCleAyeMbIMH BETHYMHAMH,
O0O0BSICHEHUS TTOTYUYCHHBIX
pe3yJIbTaTOB

1 (GOpMYIIMPOBAHUS BHIBOJIOB C
MCIIOJIb30BaHUEM HAYUHBIX MOHSATHIA,
TEOPUM U 3aKOHOB.

ITP6 6.CchopmMupoBaHHOCTH YMEHUS
BBIJICTISITH CYIIECTBEHHBIE TIPU3HAKU
BHUPYCOB, KJIIETOK ITPOKAPUOT U
DYKapUOT; OAHOKIETOUHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB,
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Koa n HanmenoBanue
(hopMupyeMBbIX
KOMITIETEHITUIA

[TmarnpyemMsbie pe3yabTaThl OCBOCHHUS MIPEIMETa

OO0uue
(IMYHOCTHBIC U METATPEIMETHBIC)

[IpeameTHsIE

9KOJIOTMUECKOH HAIpPaBIECHHOCTH.
MetanpeaMeTHbIe Pe3yIbTaThl TOJKHBI
OTpaXkaTh:

OBnaneHne yHUBEpPCAIBHBIMU
KOMMYHHMKATUBHBIMU JEHCTBUSMMU:

0) COBMECTHasl IeITEIILHOCT:

- IOHUMATh U UCII0JIb30BaTh
MIpEUMyIIeCTBAa KOMaHIHOU

Y MHIUBHUyalbHON pabOThI;

- IpUHUMATh [EJIH  COBMECTHOU

OpraHU30BHIBATh M
NEUCTBUA

JESATEIIHOCTH,

KOOpJAUHUPOBATh
[0 €€ JOCTUXKCHUIO: COCTaBIATH IIIaH
JNEUCTBUM, paclpelneisiTb poilu ¢
MHEHUH

yUueTOM Y4aCTHHUKOB

00CYX/aTh pe3yJNbTaThl COBMECTHOM

paboTsl

BUJIOB, OMOTEOIIEHO30B M SKOCUCTEM;
0COOEHHOCTH TIPOIIECCOB 0OMEHa
BEIIECTB U MPEBPAIICHUS SHEPTUHU B
KJIeTKe, oTOCHHTE3A,
TUTACTUYECKOTO U SHEPTETHIECKOTO
o0MeHa, XeMOCHHTE3a, MUTO34,
Mei03a, OTUIOA0TBOPEHUS, Pa3BUTHS
Y Pa3MHOXCHUS, HHIUBUIYaTHBHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHEe3a),
O60pBOBI

3a CyIIEeCTBOBAHUE, €CTECTBEHHOTO
otbopa, BUI000pa3oBaHus,
MPHUCTIOCOOTIEHHOCTH OPTaHU3MOB K
cpene oOuTaHusl, BIUSHUS
KOMIIOHEHTOB DKOCHCTEM,
AHTPOIOT€HHBIX U3MEHEHUI

B DKOCHCTEMax CBOEH MECTHOCTH,
KPyroBOpOTa BEUICCTB H
MpeBpalleHre YHEPTUU B Ouocdepe.
I[1P6 7.ChopMUpOBaHHOCTH yMEHUS
MPUMEHATH MOJTYYeHHbIEC 3HAHUS IS

00BACHEHUS OMOJIOrMYECKUX
MIPOIIECCOB | SIBJICHUH, TSI IPUHSITHUS
MPAKTUYECKHUX pelieHui B
MMOBCEIHEBHO )KU3HU
¢ Lenbio obecreueHus 0€30IMaCHOCTH
CBOETO0  3JI0POBbS M 3JI0POBbBS
OKPY’)KAIOIINX JIIOACH, COOIIOACHUS
310poBOro oOpasza JKM3HHU, HOPM
rPaMOTHOTO MOBEICHUS B
OKpY’)KaloIle MpUpPOJHOU  Cpene;
MMOHUMAaHUe HEOOXO0IMMOCTH
HCIIOIL30BaHUS JIOCTHKECHHH
COBPEMEHHOM ouonoruu u
OMOTEXHOJIOTUH JJIS palliOHATIBLHOTO

MMPpUPOIOII0JIE30BaAHUA

I1K 2.3 BoIsBasTH
TpeOOBaHHS K
MOJIEpHHA3AIAN
HUHTETPAIMOHHBIX
peuieHuit

OBnanenue YHUBEpPCAJIbHBIMU

y4eOHBIMU IMO03HABATEILHBIMU
IeHCTBUSIMU:
0) 0a3oBbIC
TIEUCTBUSL:

- CTaBUTH U POPMYITUPOBATH

COOCTBEHHBIE 3a]a4U B

HUCCICI0OBATCIIBCKHUE

YMCHHS:

- MNPUMCHATH MCTOABI KOHTPOJIA
paboTHI CUCTEMBI;

3HAHUS:

- TpaBWI W HOPM OXpaHbl Tpy[a,
TEXHUKU 0€30MacHOCTH,

HpOMLIH_IJ'IeHHOI\/'I CaHuTapuun n




Koa n HanmenoBanue
(hopMupyeMBbIX
KOMITIETEHITUIA

[TmarnpyemMsbie pe3yabTaThl OCBOCHHUS MIPEIMETa

OO0uue
(IMYHOCTHBIC U METATPEIMETHBIC)

[IpeameTHsIE

00pa3oBaTeNbHON IEATEIHHOCTH U
KU3HEHHBIX CUTYaIMSIX;

- CTaBUTH POOJIEMBI U 33/1a4H,
JOTTYCKAIOIUe albTePHATUBHBIC
perieHus;

- OIICHMBATh KA4eCTBO CBOETO BKJaja U
Ka)KJJOTO yYaCTHUKA KOMaH]Ibl B OOIIHIA
pe3yabTaT o pa3zpaboTaHHBIM
KpUTEpUSIM

MIPOTUBOIIOKAPHOM 3aIUThI




2. CTpyKTypa " coJiepxkaHre 001eo0pa3oBaTeIbHOTO y4eOHOro mpeameTa

2.1. O6bem yuebHOro npeameTa u BuAbl yueOHON paboTh

Bunx yuebnol paboThl

O0BeM B gacax

O0beM 00pa3oBaTEIIbLHON MPOTrpaMMBbl yUeOHOTO IIpeIMeTa 56
B TOM YHCIJIE:

1. OcHOBHOE cofiepKaHue 39
TEOpPEeTUYECKOe 00yUeHue 27
NIPAKTUYECKUE 3aHATUS 10
nabopaTOpHbIE 3aHATUSL 2
2. TlpodeccroHaabHO OPUESHTHPOBAHHOE COJICPIKAHNE 15
B TOM YHCIIE:

TeopeTuiecKoe o0ydeHne 5
MIPaKTUYECKHUE 3aHATH 8
J1a00paTOPHBIE 3aHITHS 2
[MpomexyTounas arrectanus B popme nuddepeHmpoBaHHOro 3a4era 2




2.2. TeMaTn4ecKui IJIaH U cojJiep kaHre 0011e00pa3oBaTeIbHOTO IIpeaMeTa

HaumenoBanne | Copepxkanue yueOHOro Marepuana u gopmsl opranuzauu | O0bem Koapi
pa3zenoB U TeM JIeATETbHOCTH CTYJIEHTOB B yacax | KOMIICTCHIUH
(hopMHpPOBaHHUIO
KOTOPBIX
CHOCOOCTBYET
AJIIEMEHT
IPOrpamMMBbI
1 2 3 4
OcHOBHOe coJiep:KaHue
Pa3nea 1. buojiorus kak Hayka. 7ZKuBble ccTeMbI M HX OPraHH3alus 2 OK 02.
Tema 1.1. Coneprkaane yaeOHOro MaTepuraja 2
buonorus buonorus — Hayka o »uBoil npupoje. CBsi3u OMOTIOTUU C 1
B CHCTEME HayK. | OOIIECTBEHHBIMHU, TeXHHYECCKUMH u JIPYTUMUA
Ob6mas €CTECTBEHHBIMU  Haykamu, (Qunocodueid, penuruei,
XapaKTEPUCTUKA | STUKOM, OJCTETHKOM u mipaBoM. Ponp Owuonoruun B
KU3HU (GbOopMUPOBaHUN COBPEMEHHON HAyYHOW KapTHUHBI MHpA.
Cucrema 6MOIOTHYECKHUX HAYK.
MeToasl TO3HAHUS JKUBOW TpUpOIbl  (HAOMIOJIEHUE,
OKCIIEPUMEHT, OMHCAHUE, HW3MEPEHHE, KiacCHu(PpuKaIms,
MOJICTTUPOBAHUE, CTATUCTHYECKAst 00pabOTKa JaHHBIX).
XKusbie cuctembl (OMOCHCTEMBI) KaK MPEAMET HU3YUYCHHS
ouonoruu. OTIUYHE >KUBBIX CUCTEM OT HEOPTaHUYECKOM
npupoibl. CBoiicTBa OMOCKCTEM U UX pa3HOooOpa3ue.
YpoBHM  oOpraHuzanud ~ OUOCHCTEM:  MOJEKYJISPHO-
TeHETUYECKHA, KJICTOYHBIH, OpraHU3MEHHBIMN,
MONYJIALIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6uo -
reoLIEHOTHYECKUI), OnochepHbIil
B TOM uncie npakTHYeCKuX 3aHATUI 1
BxoHOM KOHTPOJIb 1
Pa3znena 2 XuMH4YeCKMH COCTAB M CTPOEHHE KJIETKH 6 OK 02.
Tema 2.1. Coneprxanue yueOHOro Marepuaia 2 OK 03.
Xumuueckuit | XUMHYECKMH COCTaB KIETKH. XUMHYECKHE DIEMEHTBI: 1 OK 04.
COCTaB KJIETKH. | MaKpO3JIEMEHThI, MUKPOAJIEMEHThl. Boga U MUHEpaabHbIE
Bona BemiecTBa. DyHKIMU BOABI MU MHUHEPAIBbHBIX BEIIECTB B
Y MUHepanbHble | kKneTke. [logmepkanne 0cCMOTHYECKOro OaiaHca
BELIECTBA B TOM umciie NpakTUYECKUX 3aHSATUM
IIpakTrueckas pabora «buonorunyeckas poib
MHHEPATbHBIX BEIIIECTB B obecrieueHnn
JKU3HEICSITEIIbHOCTH OpraHU3MOB, MIPOSIBICHUS
JarcOanmaHca MUHEPAJTbHBIX DJIEMEHTOBY
Tema 2.2. CopepxaHue yaeOHOTO MaTepualia 2
1
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buonornuecku
BaKHBIC
XUMHUECKHE
COCIUHCHHS

benku. CoctaB U CcTpoeHHE OENKOB. AMUHOKHUCIOTBI —
MOHOMepbl ~ OenkoB. He3ameHumble U 3aMEHHMBIE
AMUHOKHUCIJIOTBI. AMMHOKUCJIOTHBIM  COCTaB. YpOBHHU
CTPYKTYpbI OEJIKOBOWM MOJIEKYbI (II€pBUYHAs, BTOPUYHA,
TPETUYHAss W YETBEPTUYHAS CTPYKTypa). XHUMUYECKUE
CBOMCTBa OEJIKOB. buonornueckue byHKIIN
OenkoB.DepMeHTHl — OMOJIOTUYECKHE  KaTaJu3aToOpbI.
Crpoenue d¢epmeHTa: aKTHBHBIM IEHTpP, CyOcTpaTHas
cneuupuynocts. Kodepmentsl. Buramunsl.  Otianuus
(epMEHTOB OT HEOPraHUYECKUX KaTalIu3aTOPOB.
VYrneBoasl:  MoHOcaxapuabl  (Taoko3a, pubo3a U
ne3okcupu0o3a), nucaxapuabl  (caxaposa, JaKTo3a) |
nojucaxapuabl  (Kpaxmal, — TJHKOTeH,  I[EJUII0JI033).
buonornueckue byHKIMHA YIJIEBOJOB. Jlunuapr:
TpUurMuepuabl, pochoaunuasl, crepousl. ['uapoduasHo-
ruapodoOHBIe  cBOMcTBa.  buosormueckue — QyHKIMH
munuaoB. CpaBHEHHUE YTIIIEBOAOB, OCJIKOB M JIMIUAOB Kak
ncToyHMKOB 3Hepruu.Hykneunoseie kuciorel: JIHKu
PHK. Hykneornasl — MOHOMEpPHI HYKJIEHHOBBIX KHCIOT.
Crpoenune u pynkuuu JJHK. Ctpoenne n ¢pynxuuun PHK.
AT®: crpoeHre ¥ GYHKIIUH

B ToM uncie 1abopaTOpHBIX 3aHATHH

JlaGopaTtopnast pabora «OrmnpejeneHne HaIU4Ms Kpaxmasa
B IIPOJIYKTAaX MUTaHUS

Tewma 2.3.
CrpykTypHO-
(yHKIMOHAIbHA
s OpraHu3anus
KJIETOK

Conepxanue yaeOHOro MaTepuaa

Huronoruss — Hayka o kierke. Kierounas teopust —
puUMep B3aMMOJCUCTBUS HUACH W (AKTOB B HAYYHOM
MOo3HaHUU. MeTo/bl U3YUYEHUs KIIETKH.

Krnerka xak menoctHas xuBas cucrema. OOmme nmpu3HaKu
KJIETOK: 3aMKHYTasi Hapy»xHas MmemOpana, mosekynsl JTHK
KaK FeHeTHYECKHH armapar, CUCTeMa CHHTe3a Oelka.

Tumnel KJIETOK: 3YKapUOTHYECKass U MPOKAPUOTUYECKasl.
OCOOCHHOCTH  CTPOEHHUSI  MPOKAPHUOTUYECKOW  KIJIETKH.
Knerounas crenka 6akrepuil. CTpoeHHE 3yKapuOTHYECKOM
KJIeTKM. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, MKUBOTHOM
JI3u rTpubHON kieTkH. [lOBEepXHOCTHBIE CTPYKTYpPHI
KJIETOK— KJIETOYHAsl CTE€HKa, TNIMKOKAJIUKC, X (YHKIUU.
[Tna3maTudeckas MeMOpaHa, €€ CBOWCTBA U (DYHKITHH.
[Murormazma wu ee opradounabl. OmHOMEeMOpaHHBIC
opra"ous! kietku: OIIC, anmapat ['onbau, JTU30COMBI.
[TomyaBTOHOMHBIE OpraHOMABl KJIETKH: MHUTOXOHIPHH,
mnactuabl. [IpoucxoxaeHue MHUTOXOHIAPUM U TUIACTHUL.
Bunet mnactua. HememOpaHHble OpraHouJibl  KJIETKH:
puUOOCOMBI, KIETOYHBIA IIEHTP, LEHTPHONH, PECHUYKH,
KIyTUKH. OyHKIMY OPraHOWUI0B KIETKH. BriroueHus.
SAnpo — perynsaTopHelii HeHTp kieTku. CTpoeHue sapa:
anepHas 000JI0UKa, KapuoIlia3Ma, XPOMAaTHH, SAPBIIIKO.
XpoMocoMbl. TpaHCHOPT BEIIESCTB B KIECTKE

B ToM umcie mabopaTOpHBIX 3aHATHI

Jlaboparopuasi pabora «CTpoeHHE KIETKH (pacTeHwus,
’KUBOTHBIC, TPUOBI) U KJIETOYHBbIC BKJIIOYCHHUS (Kpaxmal,
KapOTHHOM/IbI, XJIOPOILIACTbI, XPOMOILJIACTHI)»
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Pa3gea 3. /KuzHeaesaTeJbHOCTDL KJIETKH

Tema 3.1.
OOMEH BEILECTB
Y TIpeBpaIlCHHe

SHEPIUU

B KJIETKE

Cognepkanue yueOHOro MaTepuasa

OOMeH BellecTB, WIA MeTa00IM3M. ACCHUMUIALNS
(mnactudyeckuid 00MeH) U JUCCUMIIIALUS (SHEPTeTHYESCKHMA
00ME€H) — JIB€ CTOPOHBI €JUHOIr0 Mpolecca MeTadbonau3ma.
Pormes 3aKOHOB COXpaHEHHs BEIIECTBA W DJHEPIUU B
NOHMMaHUKM MeTabonm3ma. Tumel OOMEHa BEIECTB:
aBTOTpOQHBIK u rerepoTpodubiii. Ponb ¢depmeHTOB B
oOMeHe BeIIeCTB U IMPEBpPALICHUH BSHEPrUu B KIIETKE.
dortocunTe3. CBeroBas W TeMHOBas (a3bl PoToCHHTE3A.
Peakimun  ¢otocunre3a. DddekTUBHOCT, (HOTOCHHTE3A.
3naueHue QoTocHHTE3a IS KU3HU Ha 3emue. BiusHue
yCIIOBUHM cpeibl Ha (OTOCHHTE3 U CIOCOOBI MOBBIIICHHS
€ro  MPOAYKTUBHOCTH Y  KYyJIbTYpHBIX  pacTEHHI.
XeMocuHTe3. XeMOCHHTE3UPYIOIIue OakTepuu. 3HaUCHUE
XEMOCHHTE3a JUIsl )KU3HU Ha 3eMie.

DOHepreTuyeckuil oOMeH B KieTke. Pacieruienue BemecTs,
BBIJICJICHUE M aKKYMYJIMPOBAaHUE SHEPTHH B KJIETKE. DTaIbl
sHepreTuyeckoro obmena. I'nukonu3. bpoxkeHuen ero
Bubl. KicimopoaHoe okuciIeHne, WM KJIETOYHOE JbIXaHue.
OxucnurensHoe  (ocopunupoanue. IPHEKTUBHOCTD
HHEPreTUYECKOro 0OMeHa

B ToMm uncne MPaKTUYCCKUX 3aHATUH

Tema 3.2.
buocunres
Oenka

Coneprkanne yaeOHOro MaTepuraja

Peakunn MaTPUYHOT'O CHHTE3A. I'enernueckas
uanpopmanus u  JJHK. Peammzanus reHeTHYecKoi
uHpopManuu B KieTke. [eHeTHueckuit Kox H  ero
cBoiicTBa. TpaHckpunuusi — marpuuHbid cuHTe3 PHK.
Tpancnsmuss — OwocuHTE3 Oenka. JTambl TPAHCISAIUU.
KomupoBanue amuHokucnot. Poib pubocom B OuocuHTe3e
Oenka

B ToM 4yncne nmpakTHUeCKHX 3aHSTHI

[IpakTiueckas paborta «PemieHue 3amau Ha onpeneseHUE
110CJIE/I0BATEIbHOCTH HYKJICOTUIO0BY

Tema 3.3.
Bupycsl

Cosiepxkanue yueOHOTro Marepuaa

Heknerounsle ¢opMbel Ku3HM — BHpychl. Mcropus
otkpeiTus BHpycoB ([[. W. MBanoBckwmit). OcoOeHHOCTH
CTPOCHHUSI M >KM3HEHHOTO IMKJIa BUpPYcoB. bakrepuodaru.
Bonesnn pactenuii, )KMBOTHBIX M YEJIOBEKA, BBHI3HIBACMEBIC
BUpycaMu. Bupyc mmmynonedunura uenoreka (BUY) —
Bo30yaurens CIIM/la. Tlpodunaktuka pacmpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHHH

OK 01.
OK 02.
OK 04.

B TOM unciie NpakTUYECKUX 3aHSATUN

Pasnen 4. Pa3MHoKeHHe M HHANBUIYAJbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.
JKusHeHHBIN
LUKJI KJIETKA

CoJeprxaHne y4eOHOro MaTepuaia

KneToynpli 1MKJI, WIM JKU3HEHHBIM IUKJI  KIIETKH.
WUutepdaza wu wmuto3. Ilpomeccel, mpoTekaronme B
uHTepdaze. Perumkanus — peakmuss MaTPUYHOTO CHHTE3a
JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIH Habop —
KapuoTun. JIMIIOMIHBIM M TaIJIOWJHBIM XPOMOCOMHEIS

—_
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HAOOPBHL. XpoMaTuabl. [utomornueckue OCHOBBI
Pa3MHOKEHUS U MHAMBUAYAJIBHOIO PA3BUTHSI OPraHU3MOB.
Henenune wierku — murto3. Craguum mwurtosa. IIpoueccsl,
MIPOUCXOSIIINE Ha  pa3HbIX CTagusX MHTO3A.
buonornueckuit  cmbicn  muto3a. IIporpammupyemas
rubesb KIETKH - aloINTo3

B TOM 4ncIie IpakTUYECKUX 3aHATUI

Tema 4.2.
DopMBbI
Pa3MHOKEHHUS
OpraHUu3MOB

Coneprkanne yaeOHOro MaTepuraa

®opMbl pa3MHOXKEHHS OPTaHU3MOB: OECIIONOE U MOJIOBOE.
Bunel Gecriosoro pa3MHOXKEHHUS: JeJIeHWE HajaBoe U
[IOYKOBAaHUE OJTHO U MHOTOKJIETOYHBIX,
cropoo0pa3oBaHue, BEreTaTHBHOE pa3MHOXKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HaUEHHE
JUTSI CEJIEKIUH.

[TonoBoe pa3MHOXEHHE, €ro OTIMYUs OT OecHosoro.
Meiio3. Craguu meiiosa. [lpomeccsl, mpoucxomsmme Ha
cragusax Menosa. IloBemeHue XpomMocoM B MeEHO3e€.
Kpoccunrosep. buonornyeckuii CMbICT M 3HA4YCHHE
Mmeiio3za. ['ameroreHe3s — mporecc oOpa3oBaHUs TOJOBBIX
KJIETOK Yy >KUBOTHBIX. [lonOBbIE >Kene3bl: CEeMEHHUKU U
anyHukd. OOpa3oBaHHEe M pa3BUTHE IOJIOBBIX KIIETOK —
ramer (crepmaTro3oui, SIHIEeKIeTKa) — CIepPMaTOreHe3 M
ooreHe3. OCOOEHHOCTM  CTPOEHHUsS  SHIEKJIETOK |
cnepmaro3zonioB. OmnonorBopenue. [lapreHoreHes

B ToM unciie mpakTUUYEeCKUX 3aHSITUI

Tewma 4.3.
Nunusu-
TyanbHOE
pa3BUTHE
OpraHu3MOB

CopepxaHue yueOHOro MaTepralia

WunuBuayanbHoe pa3BuTHE (OHTOTeHE3). DMOpPHUOHAIBHOE
pasBuTue  (AMOpHoreHes). Ortambl  AIMOPHUOHATBLHOTO
pa3BUTHS y TO3BOHOYHBIX JKUBOTHBIX: JpOOJICHUE,
racTpyJsnus, OpraHOTCHE3. [TocTamOpHoOHaTBEHOE
pasBuTHE. THUIIBI TOCTAIMOPHUOHAIBHOTO PA3BUTHUS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE
OpraHU3MOB; dakTopsl, CIIOCOOHBIE BBI3bIBATH
BpOXJEHHbIE ypoacTBa. PocT M pa3BUTHE paCTECHHIA.
Onrorenes IIBETKOBOT'O pacTeHus: JIBOWHOE
OILJIOJIOTBOPEHHE, CTPOCHUE CEMEHH, CTaJIMU Pa3BUTHS

B TOM 4ncIie npakTUYeCKUX 3aHATUN

[Tpaktuyeckas pabora «MHpexkunonnsle 3a0oneBaHUS U
SMUAEMUN B HCTOPHM 4YeloBeYecTBa. BakumHamms Kak
npo(UIaKTHKA HHDEKIMOHHBIX 3a00JI€BaHUI

Pa3nea S. HaciieicTBEHHOCTh M K3MEHUYMBOCTh OPraHU3MOB

=]

Tema 5.1.
3aKOHOMEPHOCT
Y HACJIeI0BAHUS

Conep:kanue yueOHOro MaTepHaia

[Ipenmer u 3amaud  reHeTUKH. Poyib 1UTONOTMU H
SMOPHOJIOTUM B  CTAHOBJICGHWHM TEHETUKU. Bxuag
POCCHUHCKHX U 3apyOEKHBIX YUCHBIX B PA3BUTHE I€HETHKHU.
Meronsl T€HETUKHU (TMOpUIOIOTUYECKHUH,
IIMTOreHETUYECKUH, MOJIEKYJISIPHO-TEHETHUECKUA ).
OCHOBHBIC  TCHCTHYECKHE  HOHATHA. | eHeTHUecKas
CHMBOJIMKA, UCTIOJIb3yeMasi B CX€Max CKpEIMBaHUM.

3aKOHOMEPHOCTHU HacJICAOBaHUS MIPU3HAKOB,
YCTaHOBJICHHEIC T. Meunnenem. MoHOTHOPHIHOE

OK 01.
OK 02.
OK 04.
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CKpelIMBaHue. 3aKOH enuHooOpa3ust THOpHUIOB NEPBOTO
MOKOJICHHS. [IpaBuio JIOMAHHPOBAHUS. 3aKkoH
pacuieruieHusl TMpU3HAaKoB. ['Mmore3a YHCTOTHI Tramer.
[TorHoe w HemomHOe JOMHMHHpOBaHue./lurudpuaHOE
CKpelllMBaHHe. 3aKOH HE3aBUCUMOTO  HAcCJeIOBaHMS
npu3HakoB. LluToreHeTMueckre OCHOBBI JUTHOPUIHOTO
CKpELLMBAHMUS. AHnanuzupyroiiee CKpelIMBaHUE.
Hcnonp30BaHne aHATU3UPYIOLIETO CKPELIUBAHUS IS
ONpeJIeICHUS TCHOTHIIA OCOOH

B ToM uncne npakTHUeCKHX 3aHSTHI

[TpakTuyeckas pabora «PemeHne 3amad Ha OIpeEIeHUE
BEPOSITHOCTH BO3HUKHOBEHHsI HACIIEICTBEHHBIX NPU3HAKOB
Opd MOHO-, -, TOJUTHOPUAHOM H AHATH3HPYIOUIEM
CKpELIMBAaHUM, COCTaBIEHUE TE€HOTUIIMYECKHUX  CXEM
CKpEIUBAHUS

Tema 5.2.
CuemieHHoe
HacleI0BaHueE
MIPU3HAKOB

Coneprxkanue yueOHOro Marepuaia

CueruieHHoe  HaciefoBaHue mnpu3HakoB. Pabora T.
Moprana 1O CIEMJIEHHOMY HAacJelIOBaHUIO TEHOB.
Hapymenue CLEIUIEHUSI  T'E€HOB B pe3ylbTaTe
KpOCCHHTOBepa. XpOMOCOMHAasi TEOPHUS HACIIEJICTBEHHOCTH.
I'eneTn4eckue KapThl.

I'enetnka mona. XpoOMOCOMHOE ONpEeIeNeHHue Toa.
AyTOCOMBI U TIOJIOBbIE XPOMOCOMBI. ['oMorameTHble M
rereporaMeTHble OpraHu3Mbl. HacienoBaHue NpHU3HAKOB,
CLEIUIEHHBIX C MOJIOM

B ToM uncne MNPAKTHYICCKUX 3aHATUH

[IpaxkTnueckas pabora «Pemienue 3amad Ha OmNpescieHHe
BEPOSITHOCTH BO3HUKHOBEHHUSI HACIEACTBEHHBIX PU3HAKOB
npu CLEILUIEHHOM HACJICJOBaHUH, COCTaBJICHUE
TCHOTUIIMYCCKUX CXEM CKPEIIMBAHUSI

Tewma 5.3.
3aKOHOMEPHOCT
Y U3MEHYUBOCTHU

Copepxanue yueOHOro MaTepralia

H3MeHunBOCTE. Buabl M3MEHUMBOCTU: HEHACJICICTBCHHAS
W HacjeACTBeHHas. Poib cpenbl B HEHACHEACTBEHHOM
U3MEHYMBOCTU.  XapaKTepUCTUKAa  MOJU(PHUKAIIMOHHOMN
W3MEHYMBOCTH. BapualnMOHHBIA PSSO W BapUalMOHHAs
kpuBasi. Hopma peaknuu mnpusnaka. KonumdecTBeHHBIE U
KaueCTBEHHbIC MPU3HAKK U UX HOpMa peakuuu. CBOMCTBa
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacnencTBeHHast, WM TICHOTHIIWYECKAs HM3MCHUYHUBOCTD.
KoMOnHaTthBHAsT W3MEHYMBOCTh. Melio3 U IIOIOBOH
Mporecc — OCHOBA KOMOWHATHBHOW HM3MEHYUBOCTH.
MyranuoHHass u3MeHYnBOCTh. Kiaccudukanus myTaruii:
T€HHbIC, XPOMOCOMHBIE, T€HOMHBIE. YacToTa M MPUUYUHBI
MmyTanuii. Myrarenssie (pakTopbl. 3aKOH TOMOJIOTHYECKUX
pAIIOB B HacCJIeACTBEHHOU W3MEHYHBOCTH
H. 1. BaBunoBa

B ToM uncne npakTHUeCKHX 3aHSTHHI

[IpakTiueckas pabota «PemieHue 3amau Ha OnpenelcHUE
BEPOSITHOCTH BO3HUKHOBEHHsI HACIIEICTBEHHBIX NPU3HAKOB
OpU  pa3IMYHBIX  TUOAX  B3aUMOJICHCTBUS  TI'€HOB,
COCTaBJICHUE T€HOTUMMYECKUX CXEM CKPELIMBAHUS
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Tema 5.4.
I'enetuka
qeJI0BEKA

Conep:xkanue yueOHOro0 MaTepHaa

I'enetuxka wyenoBeka. Kapuotun uyenmoBeka. (OCHOBHBIE
METO/bI TCHETUKU YyeJIoBeKa: TreHEaJIOrHICCKUH,
OJM3HELOBEIN,  LMTOr€HETUYECKUH,  OMOXMMHYECKHH,
MOJICKYJISIpHO-TeHeTuYecKril. COBpEMEHHOE OIpeeIICHHE
FeHOTHIIA: MOJTHOT€HOMHOECEKBEHUPOBAHUE,
TEHOTUIIMPOBaHUE, B TOM 4ucie ¢ nomoupro [IIIP-
aHamm3a. HacnenacTBenHble  3a00jieBaHUS — 4YEJIOBEKA:
reHHble  Oole3HM, OOJE3HHM C  HACIEACTBEHHOM
MPEIPacIonoKeHHOCTHIO, XPOMOCOMHBIE 0O0JIC3HH.
Comaruueckre M TeHepaTuBHble MyTanuu. CTBOJIOBBIE
kietkd.  [lpuHIumel  3mM0poBoro  obOpaza  KW3HH,
JTUATHOCTHKHU, TMPOPWIAKTHKH W JICYCHUS TCHETHUECKUX
Oone3Heil. MeauKo-TeHEeTHUeCKOe  KOHCYJIbTHPOBAHHE.
3HaueHHe MEIUIMHCKOW T€HETUKH B MPEJOTBPAILICHUH U
JICYSHUH TeHETHICCKHX 3a00JICBAaHUIA YeJIOBEKa

B ToM umncie mpakTUUECKUX 3aHSTUI

HpaKTI/I‘IeCKaﬂ pa60Ta «CocraBlicHHE U aHAJIN3
POJOCIOBHBIX YCJIIOBCKA»

Pa3znea 6. DBoaronmnoHHAS OHOJIOTHSA

Tema 6.1.
OBOJIIOIMOHHAS
TEOpHs
U €€ MECTO
B OMOJIOTHH

Coneprkanne yaeOHOro MaTepuraa

[IpennocslIku BO3HUKHOBEHHUS HBOJIIOLIMOHHOW TEOpHH.
OBOJIIOIMOHHASA TEOpUs U €€ MecTo B Ouosioruu. BiausHue
HBOJIIOI[MOHHONW TEOpUHM Ha pa3BUTUE OHOJOTMH U
JIpYrUXHayK. CBunerenbcTBa HBOJIIOLHH.
[TaneoHTONOrNYECKUE: TOCIEN0BATENIBHOCTh IOSIBICHUS
BUJOB B MAaJICOHTOJIOIMYECKOMIETONNCH, MEPEXOIHbIE
¢dopmbl. broreorpadguueckue: cXoAcTBO U paznuuue dayH
u (rop MaTepuKkoB U OCTPOBOB. IMOPHOJIOTHYECKHE:
CXOJACTBA W pa3iIn4yusg SMOPUOHOB PA3HBIX BHJIOB
NO3BOHOUYHBIX.CpaBHUTEIbHO-aHATOMHUYECKHE:
TOMOJIOTMYHBIE, AHAJIOTUYHBIE, PYJUMEHTapHbBIE OpraHbl,
aTaBuU3Mbl.  MoJEKyISIpHO-OMOXUMUYECKHE:  CXOJCTBO
MEXaHU3MOB HaCJIEICTBEHHOCTHU U OCHOBHBIX
MeTaboIMYECKUX MyTel Y BCEX JKUBBIX OpPraHU3MOB.
OpomtoumonHas teopus Y. JlapBuna. Ilpennocbuiku
BO3HUKHOBEHUS JIapBUHU3MA. [[BHXKYIIUE CHUIIBI SBOITIOLUU
BuZoB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE IPHU
OTrpaHUYEHHOCTHU pecypcos, HEoIpeaeIEHHAs
U3MEHYMBOCTb, OOpb0a 3a CylIeCTBOBaHHUE, €CTECTBEHHBII
0TOOD)

B TOM 4ncIe npakTHYeCKUX 3aHATUI

Tema 6.2.
Mukpo3BoIonH
b

CozeprxaHne y4eOHOI0o MaTepuaia

Cunrernueckas teopus sBomonuu (CTI) u e€ ocHOBHBIE
nosiokeHuss. Mukpossomouus. Ilomyimsanus kak eIuHHLA
BH/JIa Y HBOJIFOLIUN.

JBmwxymue cuibl ((pakTophl)IBOIIOLUH BUOB B IPUPOJIE.
MyTanunoHHbIN Iporiecc U KOMOMHATUBHASI U3MEHUYHUBOCTD.
[TonynsnmonHbIe BOJIHBI U Apei¢ renos. M3onsnus u
murpanusi. EcrecTBeHHBIN 0TOOp — HaNpaBISIONIHMA
daxTop 3BosIOLIMH. POPMBI €CTECTBEHHOTO 0TOOpA.

OK 01.
OK 02.
OK 04.
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[Tprcroco0IeHHOCTh OPTaHU3MOB KaK pe3yibTar
sBoNIOIMH. [IpruMepsl MPUCTIOCOOICHHI Y OpTraHU3MOB.
Apomopdo3sl 1 uaroanantanuu. Bunx u
BHui0ooOpazoBanue. Kpurepun Buna. OcHoBHBIE (OPMBI
BHJ1I000pa30BaHMS: T€OrpapuICCKOE, SKOJOTHUCCKOE

B TOM 4ncie npakTUUEeCKUX 3aHATUN

Tema 6.3.
Makpo-
SBOIIOLHS

CozeprxaHne y4eOHOI0 MaTepuaia

MakposBomorusi.  DopMbl  IBOMIONUU:  (prsteTHyecKas,
JAUBCPIrCHTHAA, KOHBCPIrCHTHAA, MnapajijicjibHasd.
HeoOpaTuMoCTh 3BOIOLIAH

B ToM umncie mpakTUUEeCKUX 3aHSITUM

[IpakTnueckass pabora «OnucaHue MTPUCTIOCOOICHHOCTH
OpraHM3Ma M €€ OTHOCUTEJILHOI'O XapaKTepay

Pa3nen 7. Bo3HHKHOBeHMe H pa3BUTHE KH3HU HA 3emJie

Tema 7.1.
3apoxIeHre
U pa3BUTHE
YKH3HU

Cosepxkanue yueOHOTro MaTepuaa

JloHayyHble IIPEACTABICHHUS O 3apOXKICHUU JKHU3HHU.
Hayunble TUnoTe3pl BO3HUKHOBEHHUS JXU3HU Ha 3emie:
abuoreHe3 M MaHCHEpMus. XUMHUYECKas SBOJIIOLUS.
AOUOreHHbIN CUHTE3 OPraHUYEeCKHUX BEIIECTB
WU3HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE TOATBEPKICHHUE
XUMHYECKON 3BOJIIOLUH. HauanbHeie JTallbl
Oouonormueckoit spomonmu. I'mmoresa PHK-  wmwmpa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHMKHOBEHHE
npoTokyieTku. [lepBble  KIETKM W WX  DBOJIOLMS.
@opMHpPOBAaHNE OCHOBHBIX TPYIII )KMBBIX OPTaHU3MOB.
PasButnie ku3HM Ha 3eMie IO dSpaM U IEPUOJAM.
Karapxeii.  Apxeiickas ¥  TpOTEpPO30ICKast  JPHI.
[Taneosoiickas »9pa u e€ mepuoAbl: KeMOPHICKHiA,
OpPJIOBUKCKUH, CUIIypUICKUH, JIEBOHCKMIA,
KaMEHHOYTOJIbHBIM, IepMCKuil. Me3o30iickas 2pa u €€
IIEPUOJBI: TPUACOBBIM, IOpPCKH, MenoBou. KaliHo3oMckas
3pa M €€ TMEpUOIbl: NAJICOTCHOBBIM, HEOICHOBBIM,
AHTPOMNOTCHOBBIM.

B ToMm uncne IPAKTUYICCKUX 3aHATUH

Tema 7.2.
Cucrema
OpraHUYECKOTO
MUpA.
IIpoucxoxnenu
€ 4eJIOBeKa —
AHTPOIIOTCHE3

Cosiepkanue yueOHOTro Marepuaa

Cucrema OpraHM4eCKOro Mupa Kak OTpa)K€HUE 3BOJIIOLIMH.
OCHOBHBIE  CHCTEMATHYECKHE TPYIIBl  OPTraHHU3MOB.
XapakTepucTuKa KiIMMara U TE€OJOIMYECKHX IPOLIECCOB.
OCHOBHBIE 3TaIlbl BOJIIOINH PACTUTEIHHOTO U YKUBOTHOTO
Mupa. ApoMopdo3bl y pacTeHH U )KUBOTHBIX. [losiBeHue,
pacuBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.
DBOJIIOLMS YelIOBeKa. AHTPOIOJIOrUs Kak Hayka. Pa3Burtue
MPEJCTABICHUN O MPOUCXOXKICHUU 4YeJIoBeKa. MeToabl
n3yuyeHus antponorene3a. CxoAcTBa U pa3inyus YeJoBeKa
U SKUBOTHBIX. CHCTEMAaTHYECKOE TIOJOKEHHUE YEJIOBEKa.
JBmxyimme CHJIBI (paxTopsr) AHTPOIIOTEHESA.
HacnencTBenHass M3MEHYMBOCTh M €CTECTBEHHBIA OTOOP.
OOmiecTBeHHBI 00pa3 KHU3HU, HU3TOTOBJICHHUE OPYIUil
TpyJa, MBIIIUICHUE, PEYb

B ToM yncne npakTHuecKux 3aHATUN

OK 01.
OK 02.
OK 04.
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Tema 7.3.

Conep:xkanue yueOHOro0 MaTepHaa

OcHOBHEBIE
craagnun
SBOJIIOLIMU
yeoBeKa

OcHOBHBIE CTaAMM M BETBU OHBOJIOLMHU YEJIOBEKa:
aBCTPAJIONUTEKH, Yenosek YMEJIbIH, Yenosek
npsaMoxodsauui, YemoBek HeaHaepTaiabCckui, Yenoek
pa3syMHBI COBPEMEHHOro THNa. Haxoaku HCKOmaeMbIxX
OCTaHKOB, BpeMst CYIIECTBOBAHMSI, o0macTb
pacripocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KHU3HH,
opyaus.

YenoBeueckne pacel. OcHOBHBbIE  OONBIIKME  pachl:
eBporieouiHas  (€Bpa3wiickas),  HErpo-aBCTPAJIOUIHAS
(3xBaTopuasibHas), MOHTOJIOWTHAS (a3uarcko-
aMepUKaHCKas). YepThl MPUCTTIOCOOJIEHHOCTH
MpEACTAaBUTENCH  YEIOBEUYECKMX pac K  YCIOBUSM
cyniecTBoBaHusd. EAuHCTBO uenmoBeueckux pac. Kputuka
pacusma

B TOM 4ncIie IpaKTUYECKUX 3aHATUI

[TpakTnueckas pabora «IIpucrmocoOIeHHOCTh YeIOBEKa K
pasHbBIM yCIOBHAM cpenbl. Bimsuue reorpaduueckoit
cpeabl Ha MOPGhOIOTHIO M (DH3UOJIOTHIO YSITOBEKAY)

Paznen 8. Opranu

3MBbI M OKpPpYXKalas cpeaa

Tema 8.1.

Coneprxkanue yueOHOT0 MaTepuaa

DKoJIorus
KaK HayKa.
Cpenpl XU3HU.
DKOJIOTHYECKHE
(bakxTopsI

OKojorusi Kak Hayka. 3aJauyd M paslenbl 3KOJOTHUH.
MeToabl 3KOIOTMYEeCKHX HCCIeIOBaHUNA. DKOJIOTHYECKOe
MHUpPOBO33pE€HUE  cOBpeMeHHoro  4yenoBeka.  Cpenbl
oOMTaHMS OPraHU3MOB: BOJHAs, HA3eMHO-BO3/YyIIHAas,
[IOYBEHHAs,  BHYTPUOPIaHU3MEHHAs.  DKOJOTHYECKHE
dakTopsl. Knaccudukanus sKonorndeckux (akToOpoB:
abuoTHyeckue, OMOTHIECKUE U aHTPOTOTeHHBIE. JlelicTBUe
HKOJIOTHUECKUX (PAaKTOPOB HA OpraHU3Mbl. AOGMOTHYECKHUE
(dakTopsl: CBET, TEMIIEpaTypa, BJIQ)KHOCTb.
®otonepuonusM.  [IpucrnocobieHus  OpraHu3MoB K
JNEUCTBUIO a0MOTHYEeCKUX  (akTopoB. buomornyeckue
put™bl. buoTtnueckue daktopsl. Buabl OuoTHUECKHX
B3aUMOJICVCTBUN: KOHKYPEHLIHS, XUIHAYECTBO.
[Tapazutusm, MyTyaans3m, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxXJIEOHMUYECTBO), aMEHCAJIU3M, HEUTpaau3M. 3HaueHHUE
OMOTHYECKMX  B3aMMOJAEHCTBMM s  CYLIECTBOBaHMS
OpraHU3MOB B IPUPOJHBIX COOOIIECTBAX

B ToM umncie npakTUUEeCKUX 3aHSITUI

Tema 8.2.

Conepkanue yueOHOro MaTepuasa

OKOJIOTUYECKHE
XapaKTePUCTHKHU
MOMYJISIIUN

OKOJIOTUYECKUE XapaKTEPUCTUKU Momyasauud. OCHOBHBIE
MOoKa3aTeld  MNOMYJSLUMU:  YHUCIEHHOCTb, IUIOTHOCTb,
pPOKJIa€MOCTb,  CMEPTHOCTb,  IPUPOCT,  MHUTPALMUS.
JIMHaMMKa YMCIIEHHOCTH NONYJISILUU U €€ Peryssinus

B TOM 4nciie NpakTUYECKUX 3aHSATUN

OK 01.
OK 02.
OK 04.
OK 07.

Pa3zgen 9. Coo01ecTBa M DKOJOTHUYECKHE CHCTEMBI

10

Tema 9.1.

Coneprxanue yuyeOHOT0 MaTepuraia
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OK 01.
OK 02.
OK 04.
OK 07.
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CoobmectBa | CooOmecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl
OpraHu3MoB, | OMOIIEHO3a: BUIOBAas, NPOCTPAHCTBEHHAs, TpoduyecKas
AKOCHUCTEMBI (mumeBas). Buapi-nomuHanThl. CBS3HM B OMOIIEHO3E.
DKoJIorH4ecKue cuctembl (d9KocucteMmbl). [lonsTHe 00
sKocucTteMe U OuworeoneHo3e.  DyHKIMOHAIBHEIC
KOMIIOHEHTbI 3KOCHCTEMBbI: MPOAYLEHTbI, KOHCYMEHTHI,
peayueHTsl. KpyroBopoT BemIECTB U TOTOK SHEPTrUU B
AKOCHCTEME. Tpoduaeckue (TUIIeBBIC) YPOBHH
skocuctembl. [lumessle mnenu wu cetn. (OCHOBHBIC
MOKa3aTelu  3KOCHUCTEMBl:  Ouomacca,  MPOIYKIUS.
DKOJOTUYECKUE TUPAMUIBI: TPOAYKIMH, YHUCICHHOCTH,
omomaccel.  CBOWCTBa  DKOCHCTEM:  YCTOMYHMBOCTb,
camoperysinusi, pazsutue. Cykieccust
B TOM 4ncie npakTUYeCKUX 3aHATUN
Tema 9.2. ConeprxaHue y4eOHOr0 MaTepHuaia
[Tpupomnbie [TpupomHbIE SKOCHUCTEMBI. JKOCHUCTEMBI PEK M 03€p.
9KOCUCTEMBI DKocucTeMa XBOMHOTO WM LIMPOKOJHMCTBEHHOTO Jieca.
AHTpPOIIOT€HHBIE HKOCUCTEMBI. ATpO3KOCHCTEMBI.
Ypboskocuctembl. buonmormdyeckoe #  X034KHCTBEHHOE
3HaYCHUE arpo3KoCHUCTEM u ypOo3KOoCcHCTEM.
buopasnoobpasue kak (GakTop yCTONYHMBOCTH IKOCHUCTEM.
CoxpaHeHHe OMOJIOTHYSCKOT0 Pa3HO0Opa3us Ha 3emiie
B ToM 4uncie npakTHUYEeCKHX 3aHSTHMI
Tema 9.3. CoJeprkaHne yueOHOro MaTepuaia
buocdepa — VYuenue B. U. Bepranckoro o 6uocdepe. I'panuiibl, coctas
rio0anbHas U cTpyKTypa 6uocdepsl. JKuBoe BemecTBo u ero GyHKINH.
IKOCHUCTEMA Ocob6ennoctn Ouochepbl Kak TI00aTbHONH HKOCHCTEMBI.
3emun Jlunamudeckoe paBHOBecHe U oOpaTHas cBsi3b B Ouocdepe.
KpyroBopotbl BemiectB U OHMOr€OXUMHUYECKHE ILIHKIIBI
AIIEMEHTOB (yriepona, a3oTa). 30HaJbHOCTh Ouocdepsl.
OcHoBHbBIE OMOMBI CYIIIH
B TOM 4mcIie NIpakTUYEeCKUX 3aHATUI
Tema 9.4. IIpodeccnoHaibHO OPHMEHTHMPOBAHHOE  COJEpPKaAHUE
Bausinue (coneprkaHue MPUKJIATHOTO MOTYJIs)
anTponoreHHelx | ConepxaHue yueOHOro Marepuala
hakTopoB Ha | YejoBeuecTBO B GHOcepe 3eMiIH. AHTPOIOrCHHEIC
brocdepy n3MeHeHuss B Owmocdepe. [moOambHBIE HSKOJOTHUYECKHE
npobsieMbl. CocylecTBOBaHUE MPHUPOJBI U YEIOBEUECTBA.
Coxpanenne OnopazHooOpa3usi Kak OCHOBA YCTOMYUBOCTH
ouocheprl.  OcHOBa  palMOHATBHOTO  YIIPABJICHUS
OPUPOJHBIMM ~ pecypcaMH M WX  HUCIOJb30BaHUE.
Joctrxennsi OMOJIOTHY U OXpaHa IPUPO,IbI
B ToM uucie npakTU4ecKUX 3aHATUN
[TpakTuueckoe 3aHsaTrHe «OTX0/IbI MPOU3BOJICTBAY
Tema 9.5. IIpogeccuoHaIbHO OPHEHTHPOBAHHOE  COJEpKAHHE
Bausiaue (conep:xkaHue NPUKJIATHOTO MOTYJIsI)
COIMAIbHO- Conep:kanue yueOHOTO MaTepuana
SKOJIOTMYECKUX | 3710pOBbE U €ro cocTapistonue. akTopsl, MOJTOKUTEIHHO
(bakTOpOB HA |y OTPULATENHHO BIMAIONME HA OPraHH3M 4YEJIOBEKA.
3/10pOBbLEC [IpoOneMa TEXHOTEHHBIX BO3JECHCTBHA Ha 30POBHE
“CJIOBCKA YeIIOBeKa (JIGKTPOMArHUTHBIC TOJIsA, OBITOBAas XHUMHMS,
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U30BITOYHBIE IIYyMBI, paadanvs # T.1.). AJanTarus
opraHu3Ma 4ejioBeKa K (akTopaM OKpYXKarollel cpeabl.
[Mpuammnel  GOpPMUPOBAHUS  3I0POBbECOEPEraroniero
noBefeHusl. Pusznuyeckas aKTUBHOCTb W 3JI0POBBE.
brnoxumMuyeckue acreKkThbl palMOHaIbHOIO IUTAHUS

B ToM umcie nabopaTopHBIX 3aHATHN

JlaGopaTopHoe 3aHATHE «YMCTBEHHAs
paboToCIOCOOHOCTE)

Paznen 10. Cenexkunsi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.
Cenekmnus
KaK HayKa u
TpoIiecc

CoJzeprxaHne yueOHOro MaTepuaia

Cenexkuus KaK Hayka U Mpouecc. 3apoKICHUE CEJEKINU 1
pomectukauus. Yuenue H. U, BasumoBa o wneHrpax
MHOI000pa3usi ¥ MPOUCXOXKAECHUS KyJIbTYpHBIX PAaCTCHUH.
[leHTpbl NPOUCXOXKIEHUS IOMAIIHUX JXUBOTHBIX. CopT,
nopona, mTaMM.COBpEMEHHBIE  METOIBl  CEJICKLUU.
MaccoBblit

U MHIMBHUIYaJdbHBI OTOOpPBI B CENEKUUM DPACTCHUH U
KUBOTHbIX. OIllEHKa J3KCTepbepa. bIM3KopoACTBEHHOE
cKpelBaHue — UHOpuAUHT. YucTas muHus. CKkpelurBaHue
yucThIX JHMHUK. ['erepo3uc, wunm rulOpugHas cuia.
HeponctBennoe ckpemuBanue — aytopuauar. OtaanéHHas
ruOpuau3anys u e€ ycnexu. VIcKkyccTBeHHBI MyTareHes u
IIOJly4€HUE  IOJIMIUIONAOB.  JIOCTHIKEHUS  CelneKUuuu
pacTeHUH, >KUBOTHBIX 1 MUKPOOPTaHU3MOB

B ToM unciie mpakTUUYeCKUX 3aHSITUI

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTHHA

CopeprxaHue yueOHOro MaTepralia

buorexHosoruss Kak oTpacip NpOU3BOACTBA. ['eHHas
WHXKeHepHus. Jtambl co3nanus pekomOuHantHor JIHK u
TPAHCTCHHBIX  OpraHu3MoB. KieTouHas  uWHXEHEpHs.
Kinerounsle KynbTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHHE
pacTeHuil. KnonupoBanue BBICOKOITPOTYKTUBHBIX
CEIbCKOXO35CTBEHHBIX OPraHU3MOB. OKOJIOTMYECKUE U
3TUYECKHUE POOJIEMBI. I'MO - T€HETUYECKHU
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

B ToM umncie npakTUUYEeCKUX 3aHSITUI

Tema 10.3.
buorexHnonorun
B JKM3HU U
npodeccuun

IIpodeccnonanbHO OPHMEHTHPOBAHHOE  COJEPKAHUE
(copep:kaHue NPUKJIATHOTO MOAYJISA)

Cognepkanue yueOHOro MaTepuasa

He npenycmorpeHo

B TOM 4ncie npakTH4eCKuX 3aHATUN

1. TIlpaktuueckoe 3anstue «Keiicbel Ha  aHamus
UH(POPMAIIUU O Pa3BUTHU MPOMBIIIICHHON OMOTEXHOIOTHI
(IO MUHH-TPYTIIIaM).

2. IlpakTuueckoe 3aHATHE «3aluTa Keica: MMpeacTaBIecHue
pe3yJabTaTOB  PEUICHUST  KEWCOB  (BBICTYIUIGHHE  C
Mpe3eHTAINEeH )»

OK 0I.
OK 02.
OK 04.
OK 07.

Pa3zgen 11.Pemrenue KeiicoB B 00J1aCTH OMOTEXHOJIOT M

=

Tema 11.1.1
buorexnonornu
U TEXHUYECKUE

IIpodeccnoHAIBLHO OPHEHTHPOBAHHOE COIEPKAHME

N

Pa3zBuTne OMOTEXHOJOTHI C TPUMEHEHHUEM TEXHUYECKHX
cucreM (OuomHxeHepus, OmomHpopMaTHKa, OWOHUKA) H

OK 0I.
OK 02.
OK 04.
OK 07.

19




CHUCTCMBI

UX IPUMEHEHHE B >KU3HU YEIIOBEKAa, IIOMCK W aHAIIU3
UHPOpPMALIMK W3 pa3IMYHBIX HMCTOYHUKOB (Hay4yHas |
yueOHO-Hay4Hast ~ JUTEparypa, CpeAcTBA  MAacCOBOM
uHpopManuu, ceTb IHTEpHET 1 ApyTrHe)

IIK 2.3

B TOM 4ncie npakTHYEeCKUX 3aHATHN 2
[TpaxkTnueckoe 3ansarue «Keicel Ha aHanu3 HHGOPMAIIIH O 2
pa3BUTUN OMOTEXHOJIOTUN C MPUMEHEHHEM TEXHHUYECKUX
cUCTEM (o MUHH-TPYIITIAM). 3ammra  Kewca:
MPEJICTaBICHHE pE3yJIbTaTOB pelieHus KelicoB
(BBICTYIIJICHUE C TIPE3EHTAIIUCH )»

IIpome:xxyTounasi arrectanus (auddepeHIInPOBaHHBIN 3a4€T) 2

Bcero: 56
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3. YcnoBus peanuzanuu mporpaMMbl 001ieo0pa3oBaTeIbHOT0 Y4eOHOTo mpeaMeTa

3.1. MaTepuaibHO-TEXHUYECKOE 0OOecrieueHre

Jns peanuzanuu NporpaMmbl  00II€00pa30BaTEIBLHOIO MpPEaMETa JOJKHBI
OBITh TIPEAYCMOTPEHBI CIICLMATbHBIE TMOMeEIIeHUs: KaOuHeT «buomorumy,
OCHAIIIEHHBIH 00OpyJI0BaHMEM: MeOenb, J0CKa, MeJ, HarjsaHble I[0CcoOus
(KOMIUTEKTHI Y4€OHBIX TaOJIHII, TJIAKaTOB), TEXHUYECKUMH CPEACTBAMU OOYUYCHHUS:
KOMITBIOTEP C YCTPOMCTBAMM BOCHPOM3BEACHHUS 3BYKa, NMPUHTEP, MYJIbTUMEINUA-
MIPOEKTOP C IKPAHOM.

3.2. Hudopmarmonnoe obecreueHre pean3aiuy IporpaMmMbl
1. OCHOBHBIE I€YATHBIEC U3/TAHUS:

1. Aragonona, 1. b. buonorus. ba3oBblil ypoBeHb : yueOHUK 1151
00pa3oBaTeNbHbIX OpraHu3alil, peaanu3yomux 00pa3oBaTeIbHbIE TPOTrPaMMBI
cpeanero npodeccuonaibHoro oopazonanus / M. b. Aradonosa, A. A.
Kamenckuii, B. 1. CuBornazos. — Mocksa : [Ipocsenienne, 2025. - 273 ¢. — ISBN
978-5-09-124905-7. - Tekct : anekTpoHHbIi. - URL:
https://znanium.ru/catalog/product/2201867

2. AradonoBa, . b. buonorus. ba3oslit ypoBeHs. [IpakTukym : yaeObHoe
nocoOue, pa3paboTaHHOE B KOMIUIEKTE C YYEOHUKOM JJiI 00pa30BaTEIbHBIX
OpraHu3alNi, pean3yIoNnX 00pa3oBaTeIbHbIC TPOTPAMMBI CPETHETO
npodeccuonanbHoro oopazosanus / U. b. Aragonona, B. . CuBormnazos. — 2-¢
u3a., crep. - Mocksa : [IpocBenienne, 2025. - 113 ¢. — ISBN 978-5-09-124906-4. -
Tekct : anekTponnsiid. - URL: https://znanium.ru/catalog/product/2201868

3. buonorus. ba3oBslii 1 yrimyoneHHblil ypoBHu: 10—11 knaccel: yueOHUK a5
cpeaHero oo6miero oopazoBanus / moa obuiel pepakuueit B. H. Speiruna. — 2-e
u3., nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2026. — 378 c. —
(O6meoOpazoBatenbHbli 1uKIT). — [ISBN 978-5-534-16228-8. — Tekcr:
anekTpoHHbIH // OOpa3zoBatenbHas miatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/589145 (nara oopamenus: 05.05.2026).

4. O6yxos, /I. K. buosorus: KIeTK1 U TKaHU: YICOHUK JJI CPETHETO
npodeccuonanbHoro oopaszopanus / [[. K. O6yxos, B. H. Kupunenakosa. — 3-e
u3M., nepepad. u qomn. — Mocka: U3narensctBo HOpaiit, 2026. — 358 ¢. —
(ITpodeccuonansHoe obpazoanue). — ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbIH // O6pa3oBaTenpHas watdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/586481 (nara oopamenus: 05.05.2026).
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5. buonorus: y4eOHUK U IPAKTUKYM JUISI CPEAHETO MPO(PECCHOHATBHOTO
obpazoBanus / mox pepakmueit B. H. Apsiruna. — 2-e u3na. — Mocksa:
MznarenscTBo KOpaiit, 2026. — 377 c¢. — (ITpodeccuonanbHoe 00pa3oBaHme).
— ISBN 978-5-534-09603-3. — Tekct: anextporHsiii / OOpa3zoBaTeabHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583565 (nara
obpamenus: 05.05.2026).

I[OHOJIHI/ITCJ]LHBIG HCTOYHHUKMH:

1. baunos, JI. H. Dkomorus: yaeOHUK I CpeaHETr0 MpodhecCHOHAIBHOTO
ob6pazosanus / JI. H. bimmros, B. B. Ilomsakosa, A. B. CeMenua ; moj oomiei
penakuueit JI. H. bimnoBa. — Mocksa: M3natensctBo IOpaiit, 2026. —
183 c. — (IIpodeccuonanbuoe odbpazopanue). — [ISBN 978-5-534-19148-6.
— Texcrt: anexTponnslii // ObpazoBarenbHas mwiatrdopma FOpaiit [caift]. —
URL: https://urait.ru/bcode/584512 (nara obpamenus: 05.05.2026).

2 bproxanb, @. @. [IpombinenHas skoiorusi: yueOnuk / @. @. bproxans,
M. B. I'padkuna, E. E. CnobnsikoBa. — MockBa:®OPYM: NHOPA-M,
2023. — 208 ¢. — (Bricmiee o6pazoBanue). - ISBN 978-5-00091-762-6. -
Tekcr: anextponnsiit. - URL: https://znanium.ru/catalog/product/2033519
(mara obparmienusi: 25.06.2025). — Pexxum gocTyna: mo moAmnucke.

3. Hecmenona, H. H. Dkosorus yenoBeka: y4eOHUK U IPAKTUKYM JJIS
cpeanero npodeccuonanbHoro obpazoanus / H. H. HecmemoBa. —
Mocksa: UznatensctBo FOpaiit, 2026. — 157 ¢. — (IIpodeccuonanbaoe
obpazoBanue). — ISBN 978-5-534-13283-0. — TekcT: 31eKTpOHHBIH //
O6pa3zoBarenbHas mnatdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/588137 (nara oopamenus: 05.05.2026).
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4. KoHTpOJIb 1 OLICHKA PE3YJIbTaTOB OCBOCHHMS 00111€00pa30BaTeIbHOTO IIPeaMETa

KOHTpOJ'H:: N OLCHKAa paCKpbIBAIOTCA 4YCPE3 AUCHUINIMHAPHBIC PE3YJbTAThI,

YCBOCHHBIC 3HAHUS M MPUOOPETEHHBIE OOYYAIONUMCS YMEHHUS, HAMpaBIICHHbIE Ha
dbopmupoBaHue 00X U MPO(HECCUOHATBHBIX KOMIIETESHIINI

Oomasi/npodeccuoHanbHAS Pa3nen/Tema THun oeHOYHBIX MePONIPUATHS
KOMIIEeTeHI[HS
OK 01. Bsibupare cnoco0st | Temsi2.1 -2.3, | 3anonHEeHHE CPAaBHUTEIBLHBIX TaOIHUI]
perieHus 3amaq | 3.1- 3.3, 4.1-4.3, | TectupoBanue
npohecCHOHATLHOM 51-5.4, 6.1-6.3, YcTHBIN ompoc
JISATENILHOCTH TIPUMEHUTEIIBHO | 5 1 73 g1 @9 [IpencraBnenue PEe3yIbTATOB
K pa3IMYHbIM KOHTEKCTaM ’ ’ ’ | mpakTHYECKUX paboT
9.1-9.3, 3ammTa UHIUBUIYaIbHBIX TPOCKTOB
9.4I1-o/c',  9.5T- | Bymonmenne 3amanmii MPOMEKYTOYHOU
O/C, 10.1, 10.2, aTTeCTalluH

10.3I1-o/c, 11.111-
o/c

OK 02. Ucnons3oBare | Tembr 1.1, 2.1 - | 3anosHeHne CpaBHUTEITBHBIX TAOIHI]
COBpPEMEHHBIE cpeactea |23, 3.1- 3.3, 4.1- | TectupoBanue
ITOMCKa, AHATM3A | 43 5.1-54, 6.1- YcTHbI onpoc
u MHTEPIPETAIIH | 3 71 73 g [IpeacraBnenue pe3yabTaToB
UHpOpMaInH, g 2’ 9 ’1 9 3’ NPaKTUIECKUX paboT
u uH(pOpMalOHHBIE | *7 77 | 3amMTa UHIMBUAYAIbHBIX TPOEKTOB
TEXHOJIOTUM JUISl BBIIIOJHEHUS 9.411-o/c,  9.5II- | Bpmonnenue 3aIaHUM POMEKYTOUHOU
3anau npogeccuonansroii | o/c, 10.1, 10.2, | arrecramuu
JIeATECIIbHOCTH 10.3IT-o/c, 11.111-
o/c
OK 04. OddextuBno | Temnbi2.1 -2.3, | 3anoaHEeHNE CPABHUTEIBHBIX TAOJIUII
B3aMMO/ICHCTBOBATH u | 3.1- 3.3, 4.1-4.3, | Tecrupoanue
paboTaTh B KOJUJICKTUBE U 5.1-54, 6.1-6.3, VYcTHBI onpoc
KOMaH/1e 7.1-73, 8.1, 82, [Ipeacrasnenue pe3yabTaToOB
MPAKTHYECKUX paboT
9. 1-9.3, 3amura WHIWBUAYAIbHBIX IIPOCKTOB
9.411-o/c,  9.51l- | Bymonnenne 3amanmii MPOMEKYTOYHOM
O/C, 10.1, 10.2, aTTeCTallun
10.3T-o/c, 11.111-
o/c
OK 07. CopeiictBoBath | Tembr 1.1, 2.1 - | 3amoiHeHUEe CpaBHUTEIHHBIX TAOJIHII
COXpPAaHEHUIO OKpysKaromien | 2.3, 3.1- 3.3, 4.1- | TectupoBanue
Cpellbl, pecypcocOepeKeHuIo, 43, 5.1-5.4, 6.1- YcrHbIN onpoc
IIPUMEHSATH BHAHMA | 3 51 73 g [IpeacraBnenue pe3yIbTaTOB
00  W3MEHEHUH  KJIHMMAaTa, ’ "7 | mpakTHYecKuX pabot
TIPUHITUTIBI OEpEKITUBOTO 8.2, 9.1-9.3, 3ammTa UHIMBUIYaJIbHBIX TPOCKTOB
npou3BOJACTBa,  3((eKTuBHO 9.41l-o/c,  9.51I- | Bpnonnenue 3anaumit MIPOMEKYTOYHOU
JICCTBOBATh aTTecTaluu

TIpodeccroHanbHO OPUEHTHPOBAHHOE COAEPKAHUE(COAEPKAHUE MIPUKIIATHOTO MOIYJIS)
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B UPE3BbIYANHBIX CUTYALUAX

o/c, 10.1, 10.2,
10.311-o/c, 11.11I1-
o/c

IIK 2.3 BrisBnsaTte TpeOGoOBaHUS K
MOJIEpHHU3ALINN WHTETPALMOHHBIX
perieHui

IT-o/c

3anoiaHeHue CpaBHUTENbHBIX TaOIHUI]
TectupoBanue

YcTHbli onpoc

[IpencraBnenue pe3yJIbTaTOB
MPaKTUYECKUX padboT

3amuTa UHIMBUAYaIbHBIX TPOCKTOB
Brinosnnenue 3agaHuii MPOMEKYTOYHOMH
aTTecTaluu
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