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1. OBHIASI XAPAKTEPUCTHUKA PABOYEN ITPOT' PAMMBI
OBIIEOBPA3OBATEJBbHON JUCHUIIAHBI

1.1. MecTo IMCHUIUIMHBI B CTPYKTYpe o0pa3oBareabHoil nporpammbl CIIO:
OOmeobpa3oBarenpHass AUCHUIUIMHA «bHONOTHSA» sBIsSeTCs 0043aTENFHON  YacThIO
0011e00pa30BaTeIbHOTO IUKJIa 00pa3oBaTenbHON mporpammsl B cooTBerctBun ¢ ®I'OC CIIO

40.02.02 «IIpaBooxpaHuTENbHAS 1EATEIBHOCTD

1.2. Heau 1 miianHupyemMblie pe3yabTaThl 0CBOCHUS IUCHUIIINHBI:
1.2.1. lleab AUCUMIITIHHBI

Copep:xanne MporpaMMbl 00IIe00pa3oBaTeIbHON JUCHHUILTUHBI « BHOIOTHS» HAPaBIECHO
Ha JIOCTH)KCHHUE PE3yJbTaTOB €€ M3ydeHus B cooTBercTBHHM ¢ TpeboBanusimu ®I'OC COO ¢
yduetroM mnpodeccrnonansHoit HampabieHHocTH PI'OC CIIO. Llens w3ydeHHS TUCIUTLTAHBI
«buonorus» Ha 0a30BOM YpOBHE — OBJAJICHHE OOYYAIONIUMUCS 3HAHUSMHU O CTPYKTYpPHO-
(GYHKIIMOHATBFHOW OpTaHM3allMd JKUBBIX CHUCTEM pPAa3HOTO0 paHra W MNpUOOpPETeHHE YMEHUH
MCIIOJIb30BATh AT 3HAHUSI 111 TPAMOTHBIX JEHCTBHI B OTHOLIEHUN OOBEKTOB KUBOI MPUPOIBI U
pelIeHUs pa3INYHbIX KU3HEHHBIX MPOOIIEM.
JlocTrxkeHne 1eau u3ydeHus AUCUUTUINHBL «buonorus» Ha 0a30BOM ypoBHE OOeCIeunBaeTCs
pelIeHuEeM CIIeIyIOIINX 3a/1a4:
o OCBOEHHE OOYYarOIIMMHCS CHUCTEMbl 3HAHUI O OHMOJOTHYECKHX TEOPHSX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBUiIaX, CIyKalluX OCHOBOU st (OPMUPOBAHUS
MpEJCTaBICHUI 0 €CTECTBEHHO-HAyYHOU KapTUHE MHUpa,
0 METOoJlax Hay4HOIO MO3HAHUA, CTPOCHHHM, MHOTOOOpa3HH U OCOOCHHOCTSIX JKHMBBIX CHCTEM
pa3HOTO YpOBHSI OpraHU3allMM, BBIAAIOUIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIEAOBaHUSX B
OMOJIOTHH;
o dbopMupoBanue y o0yJaromuxcst MO03HABATENIbHbIX, MHTEIJICKTYalbHbIX
U TBOPYECKHX CIOCOOHOCTEW B TMpollecce aHanu3a JaHHBIX O MyTSIX Pa3BUTHUSA
B OMOJIOTUH HAYYHBIX B3IJISIIOB, UACH M MOJXOJ0B K U3yUEHUIO JKUBBIX CHCTEM PAa3HOTO YPOBHS
OpraHu3aIuy;
o CTaHOBJIEHHE Y OOyyaromuxcst oOmell KyJabTypbl, (DYHKIHOHAJIBHOW T'PaMOTHOCTH,
pa3BUTHE YMEHUUN OOBSCHATH M OLICHUBATH SIBICHUS OKPYKAIOIIEr0 MHUpa KUBOU MPUPOJBI HA
OCHOBaHWH 3HAHUU U OMBITA, MTOJTYYCHHBIX PU U3yUYEHUU OUOJIOTHH;
. dbopMupoBaHHEe y OOYYAIONMIMXCS YMEHHM HWJUTFOCTPUPOBATH 3HAYEHHWE OMOJOTHYECKHX
3HAHUM B MPAKTUYECKON JIEATENbHOCTH YEIOBEKa, PA3BUTHH COBPEMEHHBIX MEIULIMHCKUX

TEXHOJIOTHI M arpoOUOTEXHOJIOTHIA;



o BOCIUTaHHE yOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM JKUBOM

HIPUPOJBI, HEOOXOAUMOCTH OEpEeX]HOr0 OTHOIIEHUS K HEH, COOMIOEHUs 3TUYECKUX HOPM IIpH
POBEIEHUHN OMOJOTHYECKUX UCCIIEI0OBaHUIA;

o OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHHWM JUIS TIOBBIIICHUS YPOBHS KOJIOTHYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

. OpUMEHEHHE TMPUOOPETEHHBIX 3HAHMA M yYMEHUH B  TOBCEIHEBHOW  IKH3HH
JUIL OLICHKM IIOCJIEICTBUM CBOEH JNEATEIBHOCTH II0 OTHOLICHUIO K OKpPYXKalllel cpene,

COOCTBEHHOMY 370pPOBBIO, 000CHOBAaHHUE U COOTIOIEHIE Mep MPOPUITAKTUKY 3200IeBaHUH.

1.2.2. Ilnanmpyemblie pe3yJbTaTbl OCBOCHHUS 001Ie00PA30BATEIbLHOM IUCHUILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oo6mue xomnerennuu (nanee — OK) u npodeccuonanpupie kommereHiuu (qanee — 1K) ®I'OC
CIIO B COOTHECEHHUH c JIMYHOCTHBIMH, MeTaIrpeaMETHBIMU
W TpPEeIMETHBIMH  pe3yjabTaTaMud  oOydeHust 0azoBoro ypoBHsa (mamee —  [IPO)

@I'OC COO npencrapiieHbl B Ta0IMILIE:



Kon u [Inanupyemble pe3y/bTaTbhl 0CBOEHHUS THCIUNIHHBI

HAaUMeHOBaHUe

‘l’OPM“PyeM"IUX Oo6mue JMcuunIMHaApHbIe

KOMIIeTeHI Ui
OK O01. BwiOupars | JIudHOCTHBIE pe3yJabTaThl JOJDKHBI OTpakarb B dactu: | [IP6 1. ChopMHpOBAaHHOCTH 3HAHWN O MECTE€ W POJIM OHWOJIOTHH
Croco0bl  pemIeHus | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAyYHOTO 3HAHUSA, (YHKIMOHATHHOH T'PaMOTHOCTH
3aj1au - TOTOBHOCTh K TpPYIYy, OCO3HAHHME LIEHHOCTH MAaCTEpCTBA, | YEJIOBEKA JJISl peUICHUS KU3HEHHBIX MPOOIEM.
npodecCHoHaIBHON | TpyAomooue; I1P6 2. ChopMHUpPOBAaHHOCTb YMEHHS PACKPBIBATH COJAEpIKAHUE
NEeSITEIIbHOCTH - TOTOBHOCTh K aKTHBHOM JESTENbHOCTH TEXHOJOTMYECKOW | OCHOBOIIONAraloUMX OWOJIOTUYECKUX TEPMUHOB U  TOHSITHIA:
MPUMEHUTETHHO u COLIMATbHOU HAIPaBIEHHOCTH, CIOCOOHOCTH | )KM3Hb, KJIETKA, TKaHb, OpraH, OPTraHW3M, BHJ, MOITYJISIIHS,
K pPa3IUYHBIM | HHUITUUPOBATh, IJIAHUPOBATh U CAMOCTOSTEILHO BBITTONHATE | DKOCHUCTEMA, OMOIIeH03, Onocdepa; MmeTaboau3M (0OMEH BEIIECTB
KOHTEKCTaM TaKyIo JesITeIbHOCTD; W TpeBpalleHHe DSHEpPruM), TroMeocTa3d (caMmoperysnus),

- HHTEpeC K pa3MuHbIM cdepaMm mpodecCHoHATHHON
JIeATEIIbHOCTH.

MertanpeaMeTHbIC Pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnaieHre YHUBEPCATbHBIMU YYEOHBIMH MMO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYCCKHE JICHCTBUS:

- CaMOCTOSITENBHO (HOPMYJIUPOBATH M AKTyaJU3UPOBATH
npo0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBAaTh CYIIECTBCHHBIM MPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukaiu u 00001IeHus;

- OTIPEACIISATH NN IeATeILHOCTH, 3a7aBaTh MapaMeTphl

U KPUTEPUU UX JOCTHKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS

B PacCMaTPUBACMBIX SIBJICHUSIX;
- BHOCHTb KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTATOB
MIOCICACTBHI ACATECILHOCTH;

0) 6a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

- BJIAJICTh HABBIKAMHU y4E€OHO-HCCIIeIOBATEIHCKON

JACATCIIBHOCTh, OIICHUBATh
neirsiM, OLNCHUBATHL  PUCKU

OnocuHTe3 Oellka, CTPYKTYpHas OpraHM3alusl JKHBBIX CHCTEM,
JTUCKPETHOCTD, CaMOpETYJISIIHS, CaMOBOCITPOU3BE/ICHUE
(penpoaykitus), HACJICICTBEHHOCTb, U3MEHYUBOCT,
9HEPr03aBUCUMOCTD, POCT M Pa3BUTHE, YPOBHEBASI OPraHU3AIINA.

I[IP6 3. CdopMHpPOBAaHHOCTh yYMEHHUSI PACKPBIBATH COJEPIKAHHE

OCHOBOIIOJIararommx 6HOJ’IOI‘I/I‘IGCKI/IX Teopnﬁ nu TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAI[MOHHOW, 93BOJIIOLIMOHHOM,
MPOUCXOKIACHUS )KU3HU U YCJIIOBCKA.

I1P6 4. CdopmMupoBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIAralonMe OUOJIOTHYECKHE 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Mengens, T. Moprana, H.M. BasumnoBa, 3. I'ekkens,
®. Mrounepa, K. bapa), rpaHunbl ux NpuMEHUMOCTH K JKUBBIM
CHCTEMaM.

ITP6 5. IlpuoOpeTeHre OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOTUN: HAOIIOIEHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIIECCOB U SBJICHUI; OpraHU3aIlluu
U TIPOBEJCHHUS OUOJIOTUYECKOTO HKCHEPUMEHTA, BBIIBHKCHUS
TUMOTE3, BBIBICHHUS 3aBUCUMOCTH MEXAY HCCIETyEeMbIMU
BEJTMYMHAMU, 00BSCHEHUS MTOJTYYE€HHBIX pE3YJIBTaTOB




U IIPOEKTHOU
npo0Jem;

- BBISIBJIATH IPUYMHHO-CJIEJICTBEHHBIE CBSI3U

U aKTyaJIM3UPOBaTh 3a/1a4y, BbIABUTaTh FUIIOTE3Y

€e peLIeHHs, HaXOIUTh apryMEHTHl MJs J0Ka3aTeIbCTBa
CBOMX YTBEpXAEHHUH, 3a/laBaThb MapaMeTpbl U KPUTEPUU
peleHus;

- aHAIM3UPOBaTh IIOJIYYEHHbIE B XOJAE pEIICHUs 3aJladu
pe3ynbTaThl, KPUTHUYECKH OLIEHUBATh WX JIOCTOBEPHOCTH,
IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;
pa3pabarbIBaTh IUIAH PEUICHUs MPOOJIEMBI C YIETOM aHaJIH3a
UMEIOIIUXCA MaTepHAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
-- YMETh MIEPEHOCUTDH 3HAHUS B MI03HABATEIHHYIO

U NIPaKTHYECKYI0 00J1aCTH XKU3HEAEATEIbHOCTH;

- YMETh HMHTETPHUpPOBATh 3HAHHMS U3 PA3HBIX IPEIMETHBIX
o0Jacren;

- BBIIBUTAaTh HOBBIC HJIEH,
HOJXO/IbI U PEUICHUS

ACATCIIbHOCTH, HAaBbBIKAMU  Pa3pCHICHUA

npeajiaratb OpUIrMHAJIBHBIC

1 (GOpPMYyIHUPOBAHUS BHIBOJIOB C HCIOJB30BAHMEM HAYYHBIX
MOHSTUH, TEOPHUI U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTh YMEHHUS BBIICHIATH CYIIIECTBCHHBIE
MpPU3HAKA  BHUPYCOB, KIETOK MPOKAPHOT U  IYKApHOT;
OAHOKJIECTOYHBIX u MHOTOKJICTOYHBIX OpTraHnu3MOB, BUOOB,
OMOTEeOIIeHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BCIICCTB U IMPCBpAlICHHUA OSHCPIrUM B KIICTKC, (bOTOCI/IHTe?)a,
MJIACTUYECKOTO U SHEPreTHIEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
MGI>'I033., OIJIOAOTBOPCHUA, Pa3BUTHA )41 Pa3MHOXKCHUA,
WHJIMBHIYAJIbHOTO Pa3BUTHUsS opraHu3Ma (OHTOreHe3a), O0phOBI 3a
CYIIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOUTaHUS, BIUSHUS
KOMITIOHEHTOB OKOCHCTEM, AHTPOIIOTCHHBIX N3MEHEeHUH
B DKOCHCTEMax CBOEW MECTHOCTH,

KpPYTOBOpPOTA BEIIECTB M MPEeBpaIlleHUe SHEPTHH B buocdepe.

I[IP6 7. CdopMHpOBaHHOCT, YMEHHUS NPUMEHSITH MOJyYCHHBIC
3HAHUA OJIA OG’LHCHGHI/IH 6HOJ’IOI‘I’I‘ICCKI/IX mponeccoB u HBHGHHﬁ,
JUTSL TIPUHATHUS TIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOW KU3HU

C LIeTbI0 o0ecneueHust 6€30MacHOCTH CBOETO 3/I0POBbS U 3J0POBbs
OKpY’KaIOIIMX JIIOACH, COONIONEHUS 3I0pOBOr0 obOpasza KHU3HH,
HOPM T'PaMOTHOTO TOBEICHUSI B OKPYXKAIOIIEH MPUPOIHON CpENE;

IIOHHMaHUE HEOOXOAUMOCTH  HCIIOJIB30BAHHUS  HJOCTIDKEHUH
COBPEMEHHOW OHOJIOTMM W OMOTEXHOJIOTHHA JUIsl pariOHAIBHOTO
MPUPOJIOTIOJIb30BaAHUSI.

I[IP6 8. CdopmMupoBaHHOCTH yMEHHUS periaTh OHOJOTHYECKUE
3aJla4yM, COCTABIISATh TCHOTUITMYECKHE CXEMbI CKPEINBAHUS

IUIE pa3HBIX THIIOB HACJICIOBAHUS MPH3HAKOB y OPTraHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U YHEPTUH B HKOCHCTEMAX
(menu mUTaHuUs, TUIICBBIC CETH).

IMP6 9. CdopmupoBaHHOCTh yYMEHHI KPUTHYECKH OIEHUBATH
nHpOpManu0 OHOJOTUYECKOTO COAEP)KAHMS, BKIIOYAIOIIYIO
MICEBJIOHAYYHbIC 3HAHUA M3 PA3IUYHBIX HCTOYHHKOB (CpelacTBa
MaccoBol uWH(pOpMaNUK, HAYYHO-TIOMYJSIPHBIE MaTepUabl);
WHTEPIPETUPOBATH THYECKHE ACTICKTHI COBPEMEHHBIX
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HCCIIEIOBAaHUI B  OHMOJOrMH, MEAUIMHE, OHOTEXHOJIOTHU;
paccMaTpuBaTh  TJIOOAJbHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OpPMHPOBaTH IO OTHOMICHUIO K HHUM

COOCTBEHHYIO TIO3UIIHIO.

ITP6 10. CdopmMupoBaHHOCTH YMEHUH CO31aBaTh COOCTBCHHBIE
MMCBbMEHHBIE U YCTHBIE COOOLIECHHS Ha OCHOBE OMOJIOrMYECKOM
uHpOpMaMd U3  HECKOJBKHX  HMCTOYHHUKOB,  TPaMOTHO
WCIIOJIH30BaTh MOHSATUHWHBIN anmapaTr OUoJI0THr

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeAcTBa  TIOWCKa,
aHanmsa

U UMHTEpIpeTaluu
uHpopMaun

u uH)OpPMAIMOHHBIC
TEXHOJIOTHUHI TSt
BBITTOJIHEHHST 337124
npodecCuoHATBLHOM
JeSITeTbHOCTH

JIMYHOCTHBIE PE3YJIbTATHl JOJKHBI
IIEHHOCTH HAyYHOT'O NO3HAHMS:
-c(hopMHPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOIIECTBEHHOM
NPaKTUKHA,  OCHOBAaHHOIO  Ha  JWanore  KyJabTyp,
CIIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO Mecra
B TIOJIMKYJIBTYPHOM MUDE.

MeranpenmeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnajieHne YHUBEPCAIbHBIMHE yUY€OHBIMU NTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) pabota ¢ nHpopmarmei:

OTpaXaTb B YacCTH:

- BJaAeTh  HaBbIKAMHM  TOJy4YeHUs  HH(pOpMaLUU
U3  HWCTOYHUKOB  pa3HbBIX  THUIOB,  CaMOCTOSITEIBHO
OCYIIECTBIISATh MIOUCK, aHaIu3, CUCTEMAaTU3alII0

U MHTEPIpETALNI0 HH(POPMALIUK PAa3IMYHbIX BUJOB U (HopMm
IIPEICTABIICHNUS,;

- OILIGHWBATh JOCTOBEPHOCTH, JIETUHTHUMHOCTh HMH(pOpMAIIHH,
€€ COOTBETCTBHE MPABOBBIM ¥ MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJIU OHOIOTHH

B CHUCTEME HAy4YHOTO 3HaHUs; (YHKIMOHAJIBHOH TPAMOTHOCTH
YeNoBeKa JJIsl PEeIICHUs KU3HEHHBIX MPOOIIeM.

I[IP6 7. CdopMHpOBaHHOCT, YMEHHUS NPUMEHSITH MOJYYCHHBIC
3HAHUS JJi1 OOBSICHEHHUS OMOIOTUYECKUX MPOIECCOB U SIBICHHUIA,
IUTSL IPUHSITHS TPAKTHYECKUX PEIICHUH B IIOBCETHEBHON YKU3HU

C LeNbIo oOecrieueHust 6€301MacHOCTH CBOETO 3/I0POBbSI U 370POBbS
OKPY’KaIOIIMX JIFOJICH, COOJIIOJCHUS 370pOBOTO O0Opa3a KU3HH,
HOpPM I'PaMOTHOTO MOBEJICHHS B OKpY’KaIOIIel MPUPOAHOM cpene;
MOHMMaHWEe HEOOXOJAWMOCTH  HCIIOJIb30BAaHHS  JOCTHIKECHUM
COBPEMEHHOW OMONIOTMH M OMOTEXHOJOTUH Ui palMOHAIBLHOTO
MIPUPOIOTIOITB30BAHHS.

ITP6 10. CopmMupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBCHHBIE
MUCHbMECHHBIE M YCTHBIE COOOIIECHUS Ha OCHOBE OMOJIOTHYECKOM
uHpOpMallMd U3  HECKOJBKHUX  HMCTOYHHUKOB,  T'PaMOTHO
WCIIOIh30BaTh MOHSATUWHBIN anmapaT OuoIoTuu

OK 04. DddexTrBHO
B3aUMOJICHCTBOBATE
U paboTathb

B KOJIJICKTHBE

1 KOMaH]Ie

JInuaOCTHBIC pE3yJbTaTbl MOOJIDKHBI OTpaXaTb B YaCTH!:

[IEHHOCTH HAy4YHOTO T[IO3HAHUS: OCO3HAHHWE IICHHOCTH
HaquOfI JACATCIIbHOCTH, TOTOBHOCTH OCYH_IGCTBJI}ITB
MIPOCKTHYIO u HCCIIEI0BATENbCKYO JIeATEIbHOCTD
WHIUBUAYAJILHO U B TPYIIIIE.

MertanpeaMeTHbIC Pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBJIa,Z[GHI/Ie yHI/IBepcaﬂbHBIMI/I KOMMYHI/IKaTI/IBHBIMI/I
NEUCTBUSIMU:

ITPG 5. IlpuoOpeTeHre OmMbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO TO3HAHUS, UCTIOIb3yEMbIX B OMOJIOTHH: HAOIIOACHUS H
OIMHMCAHUS )KUBBIX CUCTEM, TIPOIIECCOB U SIBIICHUI; OPTaHU3AINHA U
MPOBEICHUSI  OMOJOTMYECKOTO  AKCIEPUMEHTA,  BBIIBIIKCHHSI
TUIOTE3, BBISBICHHUS 3aBUCUMOCTA MEXKAY HCCIETyEMbBIMHU
BEJIMYMHAMU, OOBSICHEHHS MTOTyYECHHBIX PE3YIbTaTOB

U (GOpPMYyIHMPOBAHUS BHIBOJIOB C HCIOJB30BAHMEM HAYYHBIX
TOHSITUH, TEOPHUI U 3aKOHOB




0) COBMECTHas JICSITCIIbHOCTD:
- MIOHMMATh M UCIOJIh30BaTh IMPEUMYIIIECTBA KOMaHIHOMN
U WHIUBUIyaJIbHOU Pa0bOTHI;

- MPUHUMATh ()78 COBMECTHOM JEeITEILHOCTH,
OpI‘aHI/ISOBBIBaTB nu KOOp,Z[I/IHI/IpOBaTB ,Z[GI>'ICTBI/I$I

M0 €€ JOCTH)KCHHIO: COCTaBIATh INIaH  JICHCTBHIM,
pacupenenarb poiaud € Y4YETOM MHEHUW YYaCTHUKOB

00CYyXIaTh pe3yJbTaThl COBMECTHOW pabOTHI

OK 07.
ConelicTBOBaThL
COXpaHEHUIO
OKpYXaroIei

cpensl,
pecypcocoepekeHn
10, MIPUMECHSITh
3HAHUA

00 W3MEHEHUU
KJIUMaTa, MPHUHIIMIIBI
OepexKIIMBOTO
IIPOU3BO/JICTBA,

3 PEeKTUBHO
JIENUCTBOBATE

B YpE3BBIYANHBIX
CUTYaLUAX

JluyHOCTHBIE pE3yJbTaThl JOJDKHBI OTPa)kKaTb B YAaCTHU:
3KOJIOTUYECKOI0 BOCITUTAHMUSL:

- c(hOpMHUPOBAHHOCTH 9KOJIOTUYECKOM KYJBTYPHI,
MTOHUMAHUE BIIMSIHUS COLIMAIBHO-D)KOHOMUYECKUX ITPOLIECCOB
Ha COCTOSIHUE IPUPOJTHOU
U COLMAIbHON Cpelbl, OCO3HAHUE TJI00AIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

- IUITAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUI B OKPYKAIOIICH
Cpele Ha OCHOBE 3HAHMS LEJed YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

- AKTHUBHOE HEINpUATHE [ECUCTBUM,
OKpYXaloIlei cpeae;

- YMEHHE POTHO3UPOBATH HEOIATONPHUSITHBIE YKOJIOTHUECKUE
MOCJIE/ICTBHS IPEANPUHUMAEMBIX JEHCTBUM, NPEIOTBPAILATH
ux;

- pacumpeHue
HaIpaBJIECHHOCTH.
MeranpeameTHbIe pe3yabTaThl JOJKHBI OTPAXkKaTh:
OsnaneHue YHUBEpCaTbHBIMU KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) COBMECTHas JICSITCIIbHOCTD:

- IIOHUMAaTh M UCIHOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOU
Y MHIUBHUIYAILHON paboThI,

MMPUHOCAIINX BpCH

OIlbITa  OCATCIBHOCTH JKOJIOTHYECKON

- MPUHUMATh LEeIH COBMECTHOI JeITEILHOCTH,
OpI‘aHI/ISOBBIBaTB nu KOOpI[I/IHI/IpOBaTI: ,Z[GI>'ICTBI/I$I
M0 €€ JOCTI)KCHHIO: COCTaBIATh INIaH  JICHCTBHI,

ITP6 5. IlpuoOpeTeHre OMbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHUS, UCTIOIB3yEMBIX B OMOJIOTHH: HAOIIOACHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIIECCOB U SBJICHUI; OpraHU3aIluu
W TPOBEICHHUS OWOJIOTUYECKOTO AKCHEPUMEHTa, BBIIBIKCHHS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTA MEXAY HCCIETyEeMbBIMHU
BEIMYMHAMU, OOBSICHEHHS MTOTyYECHHBIX PE3YIbTaTOB

1 (GOpPMYyIHUPOBAHUS BHIBOJIOB C HCIOJB30BAHMEM HAYUYHBIX
MOHSTUH, TEOPUI U 3aKOHOB.

ITP6 6. CdhopMUPOBAHHOCTH YMEHHUS BBIICNIATH CYIIIECTBCHHBIE
NPHU3HAKK  BHUPYCOB, KIETOK MNPOKApUOT W  DYKApHOT;,
OTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTEOIIeHO30B M KOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB W TPEBpAICHUS DSHEPTUM B KJETKe, (HOTOCHHTE3a,
TUTACTUYECKOTO ¥ SHEPTETHYECKOT0 0OMEHa, XEMOCHHTE3a, MHTO3a,
Meio3a,  OIUIOJIOTBOPEHUS,  PAa3BUTUS W Pa3MHOXKCHUS,
WHJIMBHIYaJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a), 00phObI

3a CYILIECTBOBaHHE, E€CTECTBEHHOIO OTOOpa, BUA000Pa30BaHMUS,
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K cpele OOWTaHWS, BIUSHUS
KOMIIOHEHTOB IKOCHCTEM, AHTPOTIOTEHHBIX U3MEHEHUN
B DKOCHUCTEMAaX CBOEH MECTHOCTH,

KpPYTOBOpPOTA BEIIECTB M MPEeBpaIlleHUe SHEPTHH B buocdepe.

I[IP6 7. CdopMHpOBaHHOCT, YMEHHUS NPUMEHSITH MOJyYCHHBIC
3HAHUS JJi1 OOBSCHEHHUS OMOIOTUYECKUX MPOIECCOB U SIBICHHUIA,
IUTSL IPUHSTHS PAKTHYECKUX PEUICHUH B TIOBCEIHEBHOW KU3HH
C LeNbio oOecrieueHust 6€301MacHOCTH CBOETO 3/I0POBbSI U 370POBbS
OKPY’KAIOIIMX JIFOACH, COOJIIOJCHHS 3J0pOBOTO o0Opa3a KHU3HH,
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pacupenenarb poiaud € Y4YETOM MHEHUW YYaCTHUKOB
00CyXaaTh pe3yJbTaThl COBMECTHOW pabOTHI

HOpPM I'PaMOTHOTO MOBEJCHHS B OKpY’KaIOIIel MPUPOAHON cpene;
NOHUMaHUE  HEOOXOAWMOCTH  HCIIOJIB30BAaHHUS  JOCTH)KEHHH
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTUH Ui palMoOHAIBLHOTO
HPUPOIOTIONIF30BAHUS

[IK 1.2. ITpumenaTH
HOPMBI TIpaBa JIjist
peleHus 3a1a4 B
npodecCHOHATbHON
JeSITeTbHOCTH

- Oco3HaHHbIH BbIOOp Oynymieit npodeccun u
BO3MOXKHOCTEH pean3aliiy COOCTBEHHBIX KH3HEHHBIX
IUTaHOB; OTHOIIEHUE K MPO(ECCHOHATBHON AeITEeNbHOCTH
KaK BO3MOKHOCTH y4YacTHsl B PEIICHUH JIUYHBIX,
0O0IIeCTBEHHBIX, TOCYAAPCTBEHHBIX, OOLICHAIMOHATBHBIX
npo0Jem.

- YMeHHUe caMOCTOATENbHO ONPEACIATD LEeTH ACITEeIbHOCTH U
COCTaBJIATH  IUIAHBI  JICSTENBHOCTH;  CAMOCTOSTEIBHO
OCYILECTBIISAT, ~ KOHTPOJIUPOBaTb M  KOPPEKTHPOBATH
NIeATEIFHOCTD; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIS
JOCTIDKEHUS TIOCTAaBJICHHBIX LENed W pealu3aluy IUIaHOB
NIeATEIbHOCTH; BBIONPATh yCHEIIHBIE CTPATETUH B Pa3IMIHBIX
CUTYyAIHSIX.

- CdopmupoBaHHOCTH TMpEACTAaBICHUN O MecTe OuoNoruu B
COBPEMEHHOM Hay4YHOW KapTHHE MUpA: HAOIIOACHUS U ONMUCAHUS
KUBBIX CHUCTE€M, TIPOLIECCOB W SIBJICHUW; OpraHuU3aluu Hu
MpoBeeHUSI  OMOJIOTUYECKOTO0  AKCIIEPUMEHTA,  BBIIBHKCHUS
TUIIOTE3, BBIABJICHHUS 3HAYUMOCTH MEXIY HCCIEAyEMbIMU
BEJIMYMHAMH, OOBSICHEHHUS  MOJNYYEHHBIX  pe3yJbTaToB U
(hopMyJIHpPOBaHMSI BEIBOJIOB C UCTIOJIH30BAHUEM HAYUHBIX TIOHATHH,
TEOpUN W 3HAHUN MOHUMAaHHE POJU OHOJOTHUH B (GOPMUPOBAHUU
Kpyrozopa # (QYHKIHMOHATHHOW T'PAMOTHOCTH 4YEJIOBEKA JJIs
pelIeHns MPaKTUUYECKHX 3a/1ay;

[IpuoOpereHue ornbITa IPUMEHEHUS OCHOBHBIX METO/I0B HAYYHOT'O
MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTMH: HAOIIONEHUS U OMUCAHUS
KUBBIX CHUCTE€M, TIPOLIECCOB W SIBJIEHUW; OpraHu3aluu Hu
MpoBeJeHUSI  OWMOJIOTUYECKOTO0  AKCIIEPUMEHTA,  BBIIBHIKCHUS
TUINIOTE3, BBISBJICHUS 3aBUCHUMOCTH MEXAYy HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSICHEHHUS  MOJYYEHHBIX  pe3yJbTaToB U
(hopMyJIpOBaHMSI BEIBOJIOB C UCTIOJIb30BAHUEM HAYUHBIX TIOHATHH,
TEOpU U 3aKOHOB

CdhopmupoBaHHOCTH YMEHUS PUMEHSTH MOTyYCHHBIC 3HAHUS JIJIS
00BsICHEHUS! OMOJIOTUYECKUX ITPOLIECCOB U SIBJICHUMN, IS IPUHATHS
MIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM MKU3HU C LEJBIO
obOecrieueHrss 0€30MACHOCTH CBOETO 370POBbS M 370POBBS
OKPYXKAIOIIMX JF0JIeH, COOMIOCHHS 3I0pPOBOTO 00pasza KHU3HH,
HOPM T'PaMOTHOTO MOBEICHUSI B OKPYXKAIOIIEH MPUPOIHON CpENE;
MOHMMAaHUE  HEOOXOIWMOCTH  HCIIOJIb30BAHMSI  JTOCTHXKEHUUN
COBPEMEHHOM OHOJOTHMH U OUOTEXHOJOTUH Ui pallOHAIBHOTO
MIPUPOIONOJIb30BAHUS




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JUCIIUILIMHBI

2.1. O0beM AUCHUIIHHBI U BU/IbI y4eOHOH padoThI

Bup yueOHoit paboThl

0O0BeM B yacax

O0bem 00pa3zoBaTe/IbHOM MPOrpaMMbl I CIUILIHHBI 72
B T.Y.
OcHoBHOE coaepxxaHue 72
BT. 4.:
TeopeTudeckoe o0ydeHue 38
1ab0paTOPHBIC U TPAKTUYECKUE 3aHATHUS 22
IIpodeccnonanbHO OPUEHTHPOBAHHOE COJlePKAHUE (COAepKAHME 12
NMPUKJIATHOT0 MOYJIAA)
BT. 4.:
TeopeTHyYecKoe 00ydeHne 2
1a00paTOPHBIC U TPAKTUYECKUE 3aHATHUS 10

IIpomexyTounas arrectanus (nuddepeHpoBaHHbIN 3a4eT)
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2.2. TeMaTHyeCKMil IJIAH U COJAEPKAHUE TUCUUIIMHBI

®opmupyemblie
HaunmenoBanue Oo0bem
Conep:xanue y4eOHOro MaTepuasa, JJadopaTopHbie H NPAKTHYECKHE 3aHATHS KOMIIETeHIIHU U
pa3aesioB U TeM 4acoB
1 2 3 4
OcHoBHOe coep:kaHne
Pasznes 1. buosiorusi kak Hayka. ZKuBble cMcTeMbl M MX OPTraHU3alMs 1
Tema 1.1. CopepxaHue yueOHOro MaTepuaa
buonorus buonorust — Hayka o xuBoi mpupoze. CBs3u OHOJIOTUH ¢ OOIIECTBEHHBIMH, TEXHUYECKHUMH U
B CUCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMH, GHIOCODUCH, PENIUTHel, STUKOM, 3CTETUKON U TPABOM.
OO6mas Pons Owomormm B (opMuUpOBaHMM COBPEMEHHOM Hay4dyHOW KapTuHbl Mupa. Cucrema
XapaKTEePUCTHKA OMOJIOTUYECKHUX HAYK. 1
JKU3HU MeToapl MO3HAHUA KUBOM NpHUpOnbl (HAOMIOAECHUE, SKCIIEPUMEHT, ONMUCAHHE, U3MEpEHUE, OK-02
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).
Kubie cuctembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHust ononorun. OTINYUe KUBBIX CHCTEM
OT Heopranuueckoi mpupozasl. CBolcTBa OMOCHUCTEM U HX pa3zHOOOpasue.
YpoBHH OpraHu3aIuu onocucTem: MOJIEKYJISPHO-T€HETUYECKHU, KJICTOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 3KOCHUCTEMHBIH (OMO - TeOIEHOTHYECKHUH),
OuochepHbIi
Pa3znen 2 Xumuyecknii COCTAB U CTPOEHHE KJIETKH 10
Tema 2.1. Copneprkanne yaeOHOro MaTepuaa
XHUMHYECKUH cOCTaB | XUMHUYECKUNW COCTaB KJIETKH. XHMHUYECKHUE AJIEMEHTHI: MaKPOAJIEMEHThI, MUKPOAJIEMEHTHI.
KJIeTku. Boma Bona u muHepanbHble BemiecTBa. DyHKIMM BOABI M MUHEPAIbHBIX BEIIECTB B KIIETKE. 1
Y MUHEpaJIbHBIC [Monnep:kanue OCMOTHYECKOTo OayiaHca
BeIlleCTBA ITpakTHyeckoe 3aHATHE
Ne 1 «buonornyeckass pojb MUHEPAIBHBIX BEIIECTB B 00ECIEUCHHM >KU3HENCATEIHHOCTH 1
OpPTaHWU3MOB, MPOSBIICHUS TUCOATaHCA MUHEPATTLHBIX 2JIEMEHTOBY OK-01, OK-02,
Tema 2.2. Copneprkanue yueOHOTo MaTepuaa OK-04
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buomornuecku
Ba)KHBIE XUMHUYECKHE
COEIUHEHUS

Benxu. CocraB u ctpoeHue 0enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hezamenumblie u
3aMCHUMbIC aMHHOKHCJIOTH. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpPbl OCIKOBOM
MOJICKYJbI (TIEPBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiictBa OenkoB. buosormveckue ¢yHkuun OenkoB. DepMeHTHI — OHOJOTHYECKHE
Katanuzartopel. CTpoeHue QepMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHenU(UIHOCTb.
Kodepmentsl. Buramunpl. OTinuanst pepMEHTOB OT HEOPTaHUYECKUX KaTaln3aTOPOB.
VYrneBoasl: MOHOcaxapubl (TIIIOK03a, pudo3a M J€30KCHpr003a), nTucaxapuibl (caxaposa,
JAKTO3a) W ToJMcaxapuabl (Kpaxmay, TIUKOTeH, IeuTrono3a). buonorunueckue (yHKIMN
yraeBonoB. Jlumuael:  Tpurimuepunbl, (ochomunuasl, crepounsl. [ uapoduiabHO-
ruapodoOHbIe cBolicTBa. bromornueckue GpyHkiuu munuaoB. CpaBHEHUE YTIIEBOIOB, OCIIKOB
Y JIMIHUJI0B Kak ucTouHUKOB »Heprun. Hykiennossie kucnotsl: JIHK n PHK. Hykneotuasr —
MOHOMEPHI HyKJIEMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu [JHK. Ctpoenune u ¢pynkuun PHK.
AT®: ctpoeHue u QyHKIHH

JlaGopaTopHble 3aHATHS (Ha BBIOOP MTPENOIaBaTelIs )

Ne 1 «Onpenenenue Butamuaa C B IpOyKTax MUTaAHUSD)

i «OnpeneneHrne Haluuus KpaxMana B IPOIyKTaxX MUTaHUS

nn «'uapodunsHO-TUIPOPOOHBIE CBOMCTBA JIUITHIOBY

win «/3ydyeHne KaTaJMTHYECKOM aKTUBHOCTU (epMEHTOB (Ha MpHUMepe aMuiasbl WK
KaTaJiasbl)y

Tema 2.3.
CtpyKTypHO-
(byHKIHOHATBHAS
OpraHu3aIys KIETOK

CopepxaHue yueOHOro MaTepuaa

[{utonorust — Hayka o kieTke. KineTtouHnas Teopust — mpuMep B3aUMOJICUCTBUS UCH U (aKTOB
B HAyYHOM I1I03HaHUU. MEeTO/1bl U3yUeHUs KIETKH.

Knerka kak menoctHas kuBas cucrema. OOIue MPU3HAKK KIIETOK: 3aMKHYTas Hapy)KHas
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, cucTeMa CHHTE3a Oerka.

Tunmbl  kmeTok: JykapuoTHueckas W npokapuorudeckas. (OcCoOEHHOCTH  CTPOEHHs
npokapuoTuyeckor kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHUYECKOU
kJIeTki. OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, )KUBOTHON M TpHOHOM KiIeTKH. [loBepXHOCTHBIC
CTPYKTYpPBI KIJIETOK— KIJIETOYHAs CTEHKa, TJIMKOKaIMKC, MX (QyHKuuu. Ilnazmatuueckas
MeMOpaHa, €€ CBOMCTBA M (DyHKIIUH.

Hutornasma u ee opraHouabl. OgHoMemOpanHble opraHouabl kietku: JIIC, anmapar
['onbmku, mu3ocoMbl. IloryaBTOHOMHBIE OpPraHOMIBI KJICTKH: MHUTOXOHIPHH, IUIACTUABL.
[Ipoucxoxxaenne MUTOXOHApUN M TwIacTH. Bunel muactun. HememOpaHHbIE OpraHoubI
KJIETKH: pUOOCOMBI, KJIETOUHBIH LEHTP, LEHTPUOJU, PECHUUYKH, XIyTHKH. DyHKIMUH
OPraHoOMJIOB KJIETKU. BKiIroueHus.
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SAnpo — perynaropHelid HeHTp KieTku. CTpoeHHe siipa: sjepHas 000JI0uKa, Kapuoriazma,
XPOMAaTHUH, AAPBIILKO. XpOMOCOMBI. TpaHCHOPT BELIECTB B KJIETKE

JlaboparopHsble 3aHsATHs (Ha BEIOOp MpernoaBaTeis)

Ne 2 «Ctpoenue kiIeTku (pacTeHus, )KUBOTHBIC, TPUOBI) M KJIETOYHBIC BKIIOUEHUS (KpaxMmal,
KapOTUHOM/IBI, XJIOPOILIACThI, XPOMOILIACTBI)»

i «/3y4eHne cTpoeHus KJIETOK PacTeHUH, KUBOTHBIX W OAKTEPHA MOJ] MHKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPCIIapaTax U UX OITUCAHUCH

i «IIpoHuIIaeMocTs MEMOpPaHBI (TTA3MOJIH3, ICTIIA3MOJIN3 ))

Pa3gen 3. ZKuzHeneaTeJbHOCTDL KJIETKH

Tema 3.1.
OOMeH BeIEeCTB
U TIpeBpallcHue

SHEPIrUn

B KJIETKE

Coneprkanne yueOHOTO MaTepraa

OOMeH BemiecTB, WM MeTa00IM3M. ACCUMILIANUS (TTACTHYECKUA OOMEH) U TUCCUMUIISIIIHS
(oHepreTUyeckuii 0OMEH) — JBe CTOPOHBI €IMHOrO Ipoliecca MeradonuszMa. Ponb 3akoHOB
COXpaHEHHs BeUIecTBa U HHEPrUM B MOHMMAaHMU MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTpo(HBI U TerepoTpodHbId. Ponh GepMEeHTOB B OOMEHE BEIIECTB W IPEBPAIICHUH
sHepruu B kierke. DotocuHre3. CBeToBas W TeMmHOBas ¢das3wel ¢orocuHTe3a. Peakium
dotocunTe3a. I dexTuBHOCTH hoTOCHHTE3a. 3HAYCHUE (POTOCHHTE3a IS KU3HHU Ha 3eMIie.
Bnusinue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €r0 MPOJAYKTUBHOCTH Y
KyJbTYPHBIX pacTeHHH. XEMOCHHTE3. XEMOCHHTE3WpyIolue OakTepuu. 3HAYCHHE
XEMOCHHTE3a JJIs ’KHU3HU Ha 3emiie.

DHepreTuyeckuii 0OMeH B KieTke. PaciernieHre BemecTs, BbIACICHUE U aKKyMYJIHpOBaHUE
SHEPruM B KIIETKE. DTalbl dHEpreTHdeckoro oomena. ['nukonu3. bpokeHue u ero BUBL
Kucnoponnoe oxucnenue, win kieToyHoe abixanue. OkucnutenbHoe (hochopuirpoBaHue.
O} PeKTUBHOCTH IHEPreTHIecKoro ooMeHa

Tema 3.2.
Buocunres Oenka

Coneprkanne yueOHOTO MaTepuaa

Peakiun matpuuHoro cuHrte3a. [enernueckas wuHpopmamus u JHK. Peanuzanus
TeHEeTUYECKOM MHpOpMaLuu B KJIeTKe. | 'eHeTuyeckuii Ko U ero cBoiicTBa. TpaHCKpUIIus —
MatpuuHbli cuHTe3 PHK. Tpancmaumss — OwocwHTe3 Oenka. ITambl  TPaHCIHSIUH.
KonupoBanue amuHokucaot. Poias pubocom B OrocuHTe3e Oenka

IIpakTHyeckoe 3aHsITHe

No 2 «Pemenne 3aaa4 Ha ONpCACICHUC IMTOCIICAOBATCIbHOCTHU HYKJICOTHU OB

Tema 3.3.
Bupycst

Coneprkanue yueOHOTO MaTepuaa

Hexknerounsie ¢popmsl xu3Hu — Bupychl. Mcropust otkpsiTust Bupycos ([. Y. MiBanoBckwui).
OcoOEHHOCTH CTPOCHHUS W KU3HEHHOTO IHKJa BUpycoB. bakTteprnodaru. bonesnu pacrenwii,

OK-01, OK-02,
OK-04

13




KHBOTHBIX M Y€JIOBEKA, BbI3bIBaEMbIC BUpycaMu. Bupyc nummyHnonedunura yenoseka (B1UY)
— Bo30yautenp CITN a. TlpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUHN

Pa3nes 4. PazMHoOKeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKU3HEeHHEIN UK
KJIETKHU

Conepxkanue yueOHOTO MaTepuaia

Krerounslii 1MWK, WM JKA3HEHHBIM HUKI KieTku. MHTepdasza m mwmros. Ilpormeccsr,
npoTekaromue B uHTepdasze. Perummkanus — peakuus marpuunoro cunresa JJHK. Ctpoenne
XpOMOCOM. XPOMOCOMHBIA HA0Op — KapuOTHUI. [UTIIIONIHBIN M TanjIOUIHBI XPOMOCOMHBIE
HaOopel. XpomaTunbl. lLluTOonmormueckue OCHOBBI Pa3MHOXKEHHS M HHIUBUAYAILHOTO
pa3BuTHUsA Opranu3MoB. [lenenue kietku — muto3. Craauu muto3a. [Iponeccsl, nmpoucxoasmnme
Ha Pa3HBIX CTaAMUAX MHUTO3a. buonormueckuit cmpicin murtos3a. Ilporpammupyemasi rubens
KJIETKH - aronTo3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OpraHu3MOB

Conepxanue yueOHOrO MaTepuaia

@DopMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U MmoyioBoe. Bubl 6ecronoro pa3MHOKEHHUS:
JiefieHHe HaJBOE U MOYKOBAHUE OHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pa3mHo)xeHHe. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPraHW3MOB, €r0 3HaYEHUE JJIs CEJICKIINH.
[TonmoBoe pa3mMHOXeHHE, ero OTIHYMs OoT Oecnonoro. Meio3. Cragun meiosa. IIporecchl,
MPOUCXOIIME Ha cTaguax wmeino3a. IloBemenwe xpomocom B Mmenose. KpoccuHrosep.
Buonornyeckuii cMpIc ¥ 3HaU€HUE Meiio3a. ['ameTorenes — mporecc 00pa3oBaHus MOJOBBIX
KJIETOK Y KUBOTHBIX. [10/IOBBIE Kene3bl: CeMEHHUKH U AnYHUKU. OOpazoBaHuEe U Pa3BUTHE
IOJIOBBIX KIJIETOK — TaMeT (CrepMaTro30ui, SIHIEKIeTKa) — CIIepMAaTOreHe3 U OOTeHeE3.
OCcoOCHHOCTH CTPOCHHMS SIUIIEKJIETOK U criepMaTo30ua0B. OmrogorBopenue. [laprenorenes

Tema 4.3.
NunuBunyansHOE
pa3BUTHE OPraHU3MOB

Conepxkanue yueOHOrO MaTepuaia

WnauBuayansHOE pa3BUTHE (OHTOTEHE3). DMOpHOHANIBHOE pa3BUTHE (AMOpHOreHe3). DTarbl
SMOpPHUOHAIBHOTO Pa3BUTHSI Yy TO3BOHOYHBIX JKMBOTHBIX: JApOOJEHHE, TacTpyJsius,
opranorere3. IlocTamOpuoHanbHOE pa3BUTHE. THUNBI TOCTIMOPUOHATIBHOTO PA3BUTHAL
psiMOE, HENpsMOoe (JIMYMHOYHOE). BnusHue cpembl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE yponacTBa. Poct m pasButue pacteHuit. OHTOreHe3
IIBETKOBOT'O PAaCTEHUS: ABOMHOE OIUIOAOTBOPEHUE, CTPOSHHE CEMEHH, CTAINH Pa3BUTHSI

[IpakTrueckue 3aHATUS

Ne 3 «MH}pexonHbIe 3a001€BaHUS U STIHIEMHH B UCTOPUU YEJIOBEUECTBAY.
Ne 4 «Baknunanmst kak npoduiakTika HHGEKIIMOHHBIX 3a00JICBaAHHI

OK-01, OK-02,

OK-04

Paspnen 5. HaciieACTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB

11

Tema 5.1.

| Conepxanne yuebHOro MaTepraia

OK-01, OK-02,

OK-04
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3aKOHOMEPHOCTH
HacJeI0BaHHS

[Ipeamer u 3amaun reHeTUKH. Posb HUTOJIOTHM U SMOPUOJIOTUH B CTAHOBJIEHUH T€HETHKH.
Bxiag poccuiickux M 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETHMKU. MeToabl I€HETUKU
(ruOpUIONIOTHYECKUH, IUTOICHETHYECKUH, MOJEKyJsIpHO-reHeTHueckuit). OCHOBHBIE
TCHETHYECKUE OHATHSA. | eHeTn4ecKasi CHMBOJIMKA, UCIIONb3yEMasl B CXeMaX CKPEIMBAHUMN.
3aKOHOMEPHOCTH HACJIEJOBAHUS [TPU3HAKOB, ycTaHOBIEHHBIE I'. Mennenem. MoHorndpuHoe
CKpelMBaHME. 3aKOH eAuHooOpa3us TrulOpuaoB mneporo mokoseHus. IIpasuio
JOMMHHMPOBaHMsI. 3aKOH pacIlEeIUIeHHs NpU3HakoB. ['mnore3a uucrorel ramer. IlomHoe u
HEMOJIHOE  JOMUHHMpoOBaHMe. JlurubpuaHoe  cKpelBaHMe. 3aKOH  HE3aBUCHUMOIO
HaClIeIOBaHUs TNpHU3HAKOB. lLlUTOreHeTHYeckne OCHOBBI JUTUOPUIHOTO CKPEUIMBAHUS.
AHanusupymrolee CcKpemuBanue. lcnonb3oBaHWe aHAIU3ZHPYIOIIETO CKPEIIUBAHUSA U
OTIpeieNIeHHUs] TEHOTUIIA 0COOH

IIpakTHyeckoe 3aHsTHE

Ne 5 Pemenue 3amau Ha oOIpenerceHUE BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MIPU3HAKOB MPU MOHO-, JTU-, TOJTUTUOPUIHOM U aHAJTM3UPYIOIIEM CKPEITUBAHUH, COCTABIICHHE
TEHOTUIIMYECKUX CXEM CKpelllUBaHus

Tema 5.2.
CueruieHHOE
HacJIeJ0BaHUE
MIPU3HAKOB

Coneprkanue yueOHOTO MaTepraa

CuenuieHHoe HacieoBaHue Ipru3HakoB. PaboTa T. MopraHna 1o crienjeHHOMY HacJIeZ0BaHUIO
reHoB. Hapymenue cuemieHus reHoB B pe3yJbTaTe KPOCCUHIOBepa. XPOMOCOMHAsT TEOPHs
HACJIEICTBEHHOCTH. | eHeTHUeCKHe KapThl.

I'enetuka mona. XpoMOCOMHOE ompenesieHHe mosia. AyTOCOMBbI U MOJIOBBIE XPOMOCOMBI.
I'oMorameTHble U rereporaMeTHele opraHu3Mbl. HacienoBaHue npuU3HAKOB, CLEIUIEHHBIX C
10JIOM

[IpakTrueckoe 3aHsTHE

No 6 Pemenue 3amad Ha ompeneieHUe BEPOSTHOCTH BO3HUKHOBEHHMS HACIEICTBEHHBIX
HpI/ISHaKOB HpI/I CHCIINICHHOM HaCJICOJOBaHUU, COCTaBJICHUC TCHOTUIIMYCCKUX CXEM
CKpEITUBaHMS

Tema 5.3.
3aKOHOMEPHOCTH
MU3MEHYMBOCTH

Coneprkanne yueOHOTO MaTepuaa

W3meHunBoCTh. BHbl N13MEHUMBOCTU: HEHACIIEACTBEHHAs U HacleACTBEHHas. Posb cpenpl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTEepPUCTHKAa MOAM(DUKALMOHHOW H3MEHYHMBOCTH.
Bapuanuonsslil psa u BapuanuonHas kpusas. Hopma peaknun npusHaka. KonndyecTBeHHbIE
M Ka4eCTBEHHbIE TIPU3HAKM M HWX HopMa peaknuu. CBoiicTBa MOAU(DUKAITMOHHON
WU3MEHUYUBOCTH.

HacnencrBeHHas, mnM TreHOTHNMYECKas W3MEHYMBOCTb. KoMOMHATHBHAs W3MEHYUBOCTb.
Meiio3 M 1OJIOBOM MpoIlecC — OCHOBa KOMOMHATHMBHOM HM3MEHYMBOCTH. MyTalMoOHHAs
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u3MeHunBoCTh. Kiaccudukaruss MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. YacToTa u
MPUYHHBI MyTaluid. MyTareHHbIe (akTOphl. 3aKOH TOMOJIOTHUECKHUX PSIOB B HACIIEICTBEHHOM
U3MEHYUBOCTHU

H. 1. BaBuiioBa

[IpakTrueckoe 3aHsTHE

No 7 Pemenue 3amad Ha OIpeNETCeHUE BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
HpI/ISHaKOB HpI/I paS.HI/I‘-IHI:IX TUIIaxX BBaHMOﬂeﬁCTBHH I'CHOB, COCTaBJICHHUC I'CHOTHUIIMYCCKUX
CXEM CKPEIIMBAHUS

Tema 5.4.
I'eneTnka JyenoBeka

Conepxkanue yueOHOTO MaTepuaia

I'enetuka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKA:
TeHEAIOTUYSCKUH, OJIM3HEIOBBIM, ITMTOICHETUYCCKUN, OMOXMMHYECKHMA, MOJEKYISIPHO-
reHetndeckuii. COBpeMEHHOE OIpeNeNICHHEe T€HOTHUIIA: MOJHOTE€HOMHOE CEKBEHHUPOBAHME,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ nomoibio [I11P-ananu3a. HacnencrBeHnHble 3a00aeBaHuUs
YeJIOBEeKa: TEHHBbIC OOJIe3HH, OOJIE3HM C HACJICACTBEHHON MPeapacrtoiioKeHHOCTHIO,
XpoMocoMHBIe Oone3nn. CoMaTudeckue W TeHepaTuBHbIe MyTamud. CTBOJOBBIE KIIETKHU.
[IpuHtMnel  340pOBOTO  OOpa3a JKW3HU, JHATHOCTUKH, MPOQPWIAKTAKA W JICUCHUS
TCHETHMYECKUX  OonlesHel.  MeOUKO-TeHEeTHYEeCKOe  KOHCYJIbTHPOBAaHUE.  3HAUCHUE
MEIUIIMHCKOM TEHETHKH B TPEIOTBPAIICHUH M JICUCHUH TEHETHYECKUX 3a00JIeBaHMMA
YeJIoBeKa

[IpakTrueckoe 3aHsTHE

No 8 «CocraBiieHHE U aHAJIU3 POJIOCTOBHBIX YEJIOBEKA)

Pa3gen 6. DBOJIIONOH

Has OHOJIOrHUs

Tema 6.1.
OBOJIIOIMOHHAS
Teopus
U €€ MECTO
B OHoIOTHHI

Coneprkanne yueOHOTO MaTepuaa

[IpennockiIKku BOSHUKHOBEHUS SBOIOIIMOHHOMN TEOpUHU. DBOIIONUOHHAS TEOPHUS U €€ MECTO B
Ouonornu. BnusHuEe 3BONIOIMOHHON TEOpPUM Ha pa3BUTHE OWOJIOTHM W JIPYTHX HayK.
CuzerenbcTBa 3BONIONUH. [laleoHTONOrHYeCKHe: TOCIIeIOBATEILHOCTD MOSBJICHHS BUIOB B
MAJICOHTOJIOTUYECKON JICTONMUCH, TepeXxoaHble Gopmbl. broreorpaduueckue: CXOICTBO U
paznuune dayH u GIop MATEPUKOB U OCTPOBOB. DMOPHOIOTHYECKUE: CXOJICTBA M PA3IHUHS
SMOPHOHOB Pa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHEIE,
AQHAJIOTWYHBIC, PYJIMMEHTApHBIE OpraHbl, AaTaBU3MBL. MOJEKYJIIPHO-OMOXUMUIECKHE:
CXOJICTBO MEXaHHM3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METAa0OIMUYECKHX IyTeH y BCEX

JKHUBBIX OPraHM3MOB.

OK-01, OK-02,
OK-04
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OpomonmonHasg Teopus Y. [lapsuna. Ilpennocwiiku BO3HHUKHOBEHHUS JapBHHM3MA.
JIBIKyIMe CHJIbl 3BOJIIOLMU BUAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeaeiEHHas M3MEHUMBOCTh, OOppOa 3a CylIecTBOBaHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuUKpo3BOTIOLIHS

Conepxkanue yueOHOTO MaTepuaia

Cunrerndeckast Teopus 3Bomoruu (CTD) um e€ oCHOBHBIC MOJOXKEHHsS. MHUKPOIBOJIOIHS.
[Tomynsiius kKak eAMHUIA BUJA U SBOJIIOLIMH.

JBuwxyume cunbl ((akTopbl)3BOJIIOLNMK BHAOB B Ipupone. MyTalMOHHBIA Tpolecc u
KOMOWHATUBHAST W3MEHUYUBOCTh. llomynsimuoHHBIE BONHBI W aApeiid reHoB. M3onsamus u
murpanusi. EcrecTBeHHBIE 0TOOp — HampaBiswommii  ¢akrop sBomonud. Dopwmer
€CTeCTBEHHOT0 0TOOpa. IIpucrmocoGIeHHOCT OpraHu3MOB Kak pe3yJbTaT 3BOJIOIMH.
[Ipumepsl mpucnocoOieHnid y opraHu3mMoB. ApomMopdo3bl M HAHOamanTanuu. Bum wu
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BUI000pa30BaHus: reorpaguueckoe,
9KOJIOTHYECKOE

Tema 6.3.
Makpo3Bosronus

Conepxanue yueOHOrO MaTepuaia

MakposBomorus. Dopmbl  3BoMOLMU:  (QUIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napajuienbHasi. HeoOpaTuMOCTh SBOTIOIHH

[TpakTrueckoe 3aHsaTHE (Ha BBIOOP MPENoaaBaTes)

Ne 9 «CpaBHeHue BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO»
win «Onuca"yue NpucnocoOIEHHOCTH OpraHu3Ma U €€ OTHOCUTENBHOIO XapaKTepay

Paznesn 7. Bo3HUKHOBeHHE M pa3BUTHE KM3HU HA 3emJie

Tema 7.1.
3apoxIeHre
Y pa3BUTHE KU3HU

Conepxkanue yueOHOTO MaTepuaia

JloHayuyHble TpENCTaBICHHUS O 3apOKACHUU XKW3HU. HayudHble rMnore3sl BO3HUKHOBEHMS
XKHU3HU Ha 3emiie: abMoreHe3 U MaHcnepMus. XUMHUYEcKasi BONIONH. AOMOTEHHBIH CHHTE3
OPraHWYECKUX BEIIECTB M3 HEOPraHWYECKHUX. OKCIEPUMEHTAJIbHOE IOATBEPKICHHE
XUMHAYECKON »Boironnd. HavanmpHble dTambl Onosiormueckoil »pomrormu. ['mmoreza PHK-
mupa. PopMupoBaHHEe MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MpPOTOKIETKH. [lepBbie
KJIETKH U UX 3BONTIOIUA. POPMUPOBAHKE OCHOBHBIX TPYIIT KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie mo 3paMm u nepuojaMm. Karapxei. Apxeiickas U mpoTepo3oickas
opel. Ilanmeosoiickas spa M e€ mepHoAbl: KeMOPHIMCKHUN, OPIOBUKCKHH, CHIYpPHICKHIA,
JICBOHCKHI, KAMEHHOYTOJbHbBINA, MEpMCKUl. Me3030iickas spa U €€ Mepuobpl: TPUACOBBIM,
1opckuid, MesnoBoi. KaliHo3oiickas 3pa M €€ nepuoAbl: IaJeOreHOBbIN, HEOTEHOBBIH,
AHTPONOT€HOBBI.

Tema 7.2.

Conepxkanue yueOHOrO MaTepuaia

OK-01, OK-02,
OK-04
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Cucrema

OpPraHUYeCKOTO MHpA.

Cucrema OpPraHM4ecKOro Mupa Kak OTpakeHHe 3BOJOLHMH. OCHOBHBIE CHUCTEMATHYECKUE
Ipynnbl OpraHU3MOB. XapaKTepUCTHKA KIUMaTa M reojiorhnyeckux mporeccoB. OCHOBHbBIE

IIpoucxoxaeHue ATaIlbl 3BOJIIOIMY PACTUTENILHOTO U )KUBOTHOTO MHpa. ApoMop(ho3bl y pacTeHUil U ’KUBOTHBIX.
YyeloBeKa — [TosiBneHue, pacuBeT ¥ BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.
aHTPOTIOTEHE3 DBONIOIMSL  YeloBeKa. AHTPONONOTusT Kak Hayka. Pa3BuTue mpeAcTaBIeHUN O
MPOUCXOXKICHUN 4YeloBeKa. Meroabl u3ydeHHsl aHTpornoreHe3a. CXoICTBa U pa3IuyuMs
YegoBeKa M JKUBOTHBIX. CHCTEMATHUECKOE IIOJIOKEHHUE UYEIOBEKA. ILBI/I)KyH_II/IG CHJIbI
(akToper) aHTpomoreHe3a. HaciencTBeHHas W3MEHUMBOCTb M €CTECTBEHHBIM OTOOD.
OO0mecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBICHUE OPYIUH TPya, MBIIIJICHHE, PEYb
Tema 7.3. Copneprkanne yaeOHOro MaTepuasa

OCHOBHBIE CTaIUU
SBOJIIOLINHN YEJIOBEKA

OcCHOBHBIE CTaAUM W BETBH DBOJIOIMU YEIOBEKA: ABCTPAJONMHUTEKH, UENOBEK yMEIbIi,
UYenosek mpsaMoxomsmui, YenoBek HeaHIepTaabCKuid, YeaoBeK pa3yMHbI COBPEMEHHOTO
tuna. HaxoIku MCKOMaeMbIX OCTAaHKOB, BpEMs CYIIIECTBOBAaHHSI, 00JaCTh pacpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUS.

Yenoseyeckre packl. OCHOBHBIE OOJIBLIME pPAChl: €BpONeOuaHas (eBpasuiickas), Herpo-
aBcTpasionsiHas  (dKBaToOpuaibHasl), MOHTOJIOMJHAs (a3MaTCKo-aMepuKaHCKas). YepTsl
OPUCIIOCOOJICHHOCTH TPEICTABUTENEH YEOBEUECKUX pac K YCIOBHUSAM CYIIECTBOBAHMA.
EnuHcTBO yenoBeueckux pac. Kputnka pacuzma

[IpakTuyeckoe 3aHsATHE (Ha BEIOOp MpeEnoaBaTessi)

No 10 «Bpems u myTH paccesieHus: YeIoBeKa Mo TIaHeTe»
i «IIpucroco6IeHHOCTh YesloBeKa K pa3HbIM YCIOBHIM cpefbl. BiausHue reorpaduueckoit
cpenbl Ha MOP(MOIOTHIO M (PU3HOJIOTHIO YETTOBEKa»

Pasnen 8. OpranusMsl U OKpykawuias cpeaa

Tema 8.1.

| Conepxanne yuebHOro MaTepraia

OK-01, OK-02,
OK-04, OK-07
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DKOJI0THS
Kak Hayka. Cpenbl

DKOJIOTHs KaK HayKa. 3a/1a4d U pa3/esbl SKOJOTHH. MeTobl 3KOJIOTHYECKUX UCCIIETOBaHHA.
DKOJIOTHYecKOoe MHUPOBO33PEHUE COBPEMEHHOTO yenoBeka. Cpenpl OOMTaHHS OpraHH3MOB:

JKU3HU. BOJIHAsI, HA36MHO-BO3/IYyIITHAS, TOYBEHHAs, BHYTPUOPTaHU3MEHHAas. DKOJIOTHYECKIE (DaKTOPHI. 2
DKOJIOTHYECKUE Knaccudukanms s3xoorndeckux GakTopoB: aOMOTHUYECKHE, ONOTUICCKHE U aHTPOTIOTEHHBIE.
(baxTops JleiicTBue HKOJIOTMUYECKUX (aKTOPOB Ha OpraHu3Mbl. AOuoTudeckue (akTopbl: CBeT,
TeMIiepatypa, BiIaXHOCTb. dDortomepuoausm. [IpucrnocobneHns opraHU3MOB K JACHCTBHUIO
abuotnueckux (axkropoB. buonormueckue putmel. buotnueckume ¢dakropel. Bunsl
OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYpEHLUs, XulIHH4YecTBO. [lapa3uTusm, MyTyaiusm,
KOMMEHCAIIM3M (KBapTHUPAHCTBO, HAXJICOHMYECTBO), aMEHCAIM3M, HEHTpanu3M. 3HauCHUE
OMOTHYECKUX B3aUMOACHCTBUI AJI CYyLIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX
Tema 8.2. CopepxaHue yueOHOro MaTepuaa
DKOJIOTHYECKUE DKOJIOTUYECKHE XapaKTepUCTUKH momyasuud. OCHOBHBIE TOKa3aTead  MOIMYJISIIHU:
XapaKTEPUCTHKU YHUCIIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEpPTHOCTb, MPUPOCT, MHTrpanus. JluHammuka 1
MOMYJISIUU YHCJIEHHOCTH MOMYJISIUH U €€ peryJsuus
[MpakTHYeCKOE 3aHATHE 1
No 11 «Ilocu€Tt mIOTHOCTH MOMYJISLMI pa3HbIX BUJIOB PACTCHUI»
Pa3znen 9. CoobmiecTBa M 3K0JI0rH4ecKue CHCTEMBI 10 OK-01, OK-02,
Tema 9.1. Copneprkanne yaeOHOro MaTepuasa OK-04, OK-07,
Coobmectpa Coo011ecTBO Opranu3mMoB — 6uoeHo3. CTpyKTypbl OHOIIEHO3a: BUIOBAs, IPOCTPAHCTBEHHA, 1K 1.2
OpPTaHU3MOB, Tpodudeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OMOIIEHO3E.
ADKOCHCTEMBI Dkonorudeckue cucreMel (dKocucteMbl). [loHsTHe 00 »dKOCUCTEME U OHOreOleHO3E. 2
OYHKIMOHATbHBIE KOMIIOHEHTBHI 3KOCHUCTEMBI: TPOAYIEHTH, KOHCYMEHTBI, PEIYyLIEHTHI.
KpyroBopoT BemiecTB U MOTOK SHEPruU B 3KOcUcTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie mnenu u ceTd. OCHOBHBIE MMOKa3aTedM 3KOCHUCTEMBI: OMoMacca,
NOPOAYKIHUSA. DKOJOTHYECKUE MUPAMUIBL: MPOXYKIMH, YUCICHHOCTH, Ouomaccel. CBolicTBa
9KOCUCTEM: YCTOWYMBOCTb, caMOperysitusi, pazsutue. Cykueccus
Tema 9.2. Copepxanue yueOHOro Marepuaa
[Tpupoansie [IpupoaHble 5KOCHUCTEMBI. JKOCHUCTEMBI peK U 03€p. IKOCHUCTEMAa XBOWHOTO WM
9KOCUCTEMBI [IHPOKOJIMCTBEHHOTO aeca. AHTpONOTreHHBIE HKOCHUCTEMBI. ATpPO3KOCHCTEMBI.
VYpb6oskocuctembl. buonornueckoe W XO3SHWCTBEHHOE 3HAYEHHE AarpodKOCHUCTEM | 2
ypOo3kocucteM. buopa3znooOpasue kak (GakTop YCTOMUMBOCTH dSKocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. CopepxaHue yueOHOro Marepuaa
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Bbuocdepa —
riio0anpHas
dKOCUCTEMA 3EMITHA

VYuenue B. U. Bepnanckoro o 6uocepe. ['panutip, cocta u cTpykTypa ouochepsl. XKusoe
BemecTBO M ero ¢yHkuuu. OcoOeHHOCTH Ouocdephl Kak TIOOAIBHOW HSKOCHCTEMBI.
JluHamMuyeckoe paBHOBecHEe W oOOpaTHas cBsi3b B Ouocdepe. KpyroBopoTsl BemiectB u
OMOTCOXMMHUYECKHNE IHKJIBI d3JEMEHTOB (yriepoja, a3oTa). 30HAIBHOCTH Ouochepsl.
OcHOBHBIE OMOMBI CYIIH

Tema 9.4. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME (COAepPKAHME TPUKJIATHOTO MOTYJIA)
Bnusiaue YenoseuectBo B Omochepe 3emin. AHTpONOreHHble n3MeHeHus: B 6uocgepe. ['mobanbHbie
aHTPOIIOTE€HHBIX sKosiorndeckue mpodbsemsl. CocyliecTBOBaHUE NPUPOABI M uenoBedecTBa. CoxpaHEeHHE
¢daxTopoB Ha O0uopa3HooOpa3us Kak OCHOBa ycroilumBocTH Ouocdepbl. OcHOBa palMOHAIBLHOTO
ouochepy yIpaBJIeHUs IPUPOTHBIMHU PECYPCAMU U UX UCTIOJIb30BaHuE. JlocTHKEeHHs OMOJIOTHH U OXpaHa
IPUPOIBI
[TpakTrueckoe 3aHsaTHE (Ha BRIOOP MPENoaaBaTes)
Ne 12 «OTxoas! Ipon3BOACTBa»
WIN «DKOJOTMUYECKUE aCIEKThl IPOPECCUOHATIBHOMN e TETbHOCTI
wn «IIpodunakrruka npodeccnoHaIbHBIX 3a00JICBaHUI
win «BiusiHMe MPON3BOACTBEHHBIX (PAKTOPOB HA OPraHU3M YEJIOBEKa»
Tema 9.5. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJIeP:KaHNe (CoAepKaAHUe MPHUKJIAHOT0 MOYJIs)
Bnusanue conuanbHo- | 310poBbe U ero cocrapisoniie. GakTopsl, MOJOKHUTEIFHO U OTPUIATEIFHO BIMSIONIAE HA
HKOJIOTUYECKUX opraHusM 4yenoBeka. [IpoGieMa TEXHOTEHHBIX BO3JACHCTBUH Ha 3I0pOBbE UEIOBEKA

¢dbakTopoB Ha
3I0pOBbE YeNOBEKa

(37IeKTpOMarHUTHBIC TIOJISI, OBITOBAas XHWMHS, H30BITOYHBIC IIYMBI, pajHanus # T.II.).
AnanTanus opraHm3Ma dYeloBeka K (akTopaMm OKpykawomed cpeapl. [IpuHIHIBI
(dopmupoBaHus 310poBhecOeperarmero noseaeHus. Ouznyeckass akTHBHOCTh U 3JI0POBBE.
Broxumudeckne aceKThl pallMOHaIbHOTO MUTAHUS

JlaGopaTopHbIe 3aHATHS

Ne 3 «YmMcTBeHHas pabOTOCIIOCOOHOCTE)

win «BnusiHue abnotndeckux akTopoB Ha YenoBeKay (B Ka4eCTBE TPUITEPOB, CHIKAIOLITHX
paboToCcocOOHOCTh,  HCHOJB30BATh  YCIOBHUSA  OCYIIECTBIEHUS  MPOo(ecCHOHAIbHOM
JeATENILHOCTH: IIyM, TEeMIIepaTypa, pu3nueckas Harpy3Ka u T.1.)

Pasnen 10. Cesiekunsi OpraHn3mMoB, OCHOBbI O0HOTEXHOJIOTHH

Tema 10.1.
Cenexus
KaK HayKa U Mpoliecc

CopepxaHue yueOHOTro MaTepuaa

Cenexuus kKak Hayka M IpoLecC. 3apOKIEHUE CEIeKLUUU U JoMectukauus. Yuenue H. U.
BaBuioBa o neHTpax MHOrooOpasus U NPOUCXOXKICHHS KyJIbTYpPHBIX pacTeHui. LleHTpsl
IPOUCXOXKAECHUS JOMAIIHUX XHUBOTHbIX. CopT, nopona, mrtamMMm. COBpPEMEHHBIE METO[IbI

OK-01, OK-02,
OK-04, OK-07,
K 1.2
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CEJIEKIUH. MaccoBblit
U WUHIUBUIYaJbHBIH OTOOPHI B CEJEKIIMH PAcTeHUH M >KMBOTHBIX. OllEHKa 3KCTepbepa.
bnuskopoacTBenHoe ckpemuBanue — MHOpuauHr. Ywucras aunHus. CKpelMBaHUE YUCTBIX
nuHui. ['ereposuc, mnm rubOpuaHas cwia. HepoacTBeHHOE CKpeImIMBaHUE — ayTOPHIIMHT.
Otnanénnas ruOpugmzanmss u e€¢ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJyueHHe
MOJIMILIOUAOB. JJIOCTHKEHMS CEJIEKIIMU PACTEHUH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2. buorexHonoruss kak oOTpacib IPOU3BOACTBA. |'€HHAs WH)KEHEpUs. OTamlbl CO3JaHUSA
OCHOBBI pexomOunantHort JIHK m Tpancrennsix opranusmoB. Kierounass mmxenepus. Kinetounbie 2
OMOTEXHOIOTHH KYJIBTYPBI. MukpokioHaIbHOE pPa3MHOKEHUE pacTeHui. KionupoBanue
BBICOKOITPOYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTUYECKHUE U ITHUYECKHE
npobOsieMbl. [MO — reHeTudecki MOAMGUITMPOBAHHBIC OPTaHU3MBI
Tema 10.3. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME (COAePKAHNE TPUKJIATHOTO MOTYJIA)
buorexnonorun OcHOBHBIE HaNPaBIIEHUSI COBPEMEHHOW OMOTEXHOJOTUU B TPO(ECCUOHATLHOM IS TEIBHOCTH
B JKM3HM U npodeccuu | yenoBeka. MeTobl 0noTexHoaorui. OOBEKTH OMOTEXHOIOIMH. DTHKA OMOTEXHOIOIHYECKUX
U TEHETUYECKUX JKCIepuMeHToB. [IpaBuna momcka W aHaiM3a OHWOIKOIOTHYECKOM -
uHpopmaruu
U3 Pa3IMYHBIX UCTOYHHMKOB (HayuyHas W y4eOHO-HAydHas JIMTEpPaTypa, CPEICTBAa MAaCCOBOM
nHpopmanuu, cetb UHTEpHET U 1pyTHE)
IpakTHYeCKOE 3aHATHE 2
Ne 13 Ananus nHGOpMaMK O HAYYHBIX JTOCTHKEHUAX B 00JIACTH TEHETHUYECKUX TEXHOJIOTHH,
KJICTOYHOM WHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHIA.
No 14 Dcce ¢ npe3eHTaIMen 1o TeMe
Pa3znea 11. Pemenne KeiicoB B 00,1aCTH 0MOTEXHOJIOT A 6
Tema 11.1. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME (COAEPKAHME MPUKJIATHOTO MOTYJIA)
ConuanbHo- DTHYECKUE aCIEKThI Pa3BUTHS OMOTEXHOJIOTHI U MPUMEHEHHUE UX B JKU3HH YEJIOBEKa, TTOUCK OK-01, OK-02,
OTHYECKUE aCNEKThl | y aHANTU3 MHPOPMAIIUK U3 PA3JIMYHBIX UICTOYHUKOB (Hay4YHAs U y4eOHO-Hay4Has JINTEpaTypa, 2 OK-04, OK-07,
OMOTEXHOJIOTUH c i K12
peacTBa MaccoBoii nHpopmanuu, cetb IHTepHET U ApyTHe)
[IpakTrueckue 3aHATUS 4
Ne 15 Ananus uadopManuu 00 dTHUECKUX aCIIeKTaX Pa3BUTHSI OMOTEXHOJIOTHI
Ne 16 Dcce ¢ npe3eHTanueil no reme
IIpome:xxyTounasi arrectamus (nuddepeHInpoOBaHHBIN 3a4ET)
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUIIINH

3.1 MarepuajabHO-TeXHHYECKOE o0ecnevyeHne

Peanuzanusi mporpaMMmbl  y4eOHOH AMCHUMIUIMHBI MPOU3ZBOJUTCS C MPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJOTMM W TpedyeT Haiuuus SJIEeKTPOHHOH 00pa3oBaTeNbHON Cpenbl;
y4eOHOr0 KaOMHETA.

Oo6opynoBanue yueOHOro kabnHera:

® KJIaCCHAs JIOCKa,

® [10Ca/I0YHbIE MECTa M0 KOJIMYECTBY 00YUarOIINXCS;

e pabouee MeCTO MpenogaBaTes;

® yueOHO-TIPAKTHUECKOE o0opyoBaHue, HE00X0IuMoe TUISL IIPOBEJICHUS
IIPEyCMOTPEHHBIX POrpaMMONi NTpakTudeckux 3aHsaThil. B coorBerctue ¢ n.4.4 ®I'OC CIIO
JOIyCKaeTCs 3aMeHa 000PYI0BAHNUS €r0 BUPTYAIbHBIMU aHAJIOTaAMH.

TexHnuyeckue cpeacTBa 00y4eHuUs:

e KOMIIBIOTEPHI C BBIXOZOM B ceTh Internet;

e cailT «JInyHas CTYaHsD» C BO3MOKHOCTBIO pabOTHI C 3JIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcoM;

® DJICKTPOHHBIC OMOJIMOTEYHBIC PECYPCHI.

YyedoHo-MeToaHYECKOE 00ecneyeHne TUCITHIIINHEIL:
* METOJMYECKUEC YKa3aHUs TT0 OPTaHU3allUN MPAKTUYECKUX 3aHATHH;
* METOJUYECKUE YKa3aHUs 110 CAMOCTOATEILHON padoTe.

IIporpammHoe obecnieyeHue:

[IporpammHoOe obecniedueHue, SBISIONIEECS YaCThIO DJIEKTPOHHOH HH(OpMAIOHHO-
o0pa3zoBaTeNnbHON Cpeabl U Oa3upyroIIeecs Ha TeNEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHIX:

- KOMIIBIOTEpHBIE 00YYaIOIIUe TPOrPAMMBI;

- TPEHUHTOBBIE Y TECTUPYIOLIUE IPOrPaMMBI;

- MHTEJUIEKTyaJIbHble POOOTU3MPOBAHHBIE CHUCTEMBI OLIEHKU KauyecTBa BBINOJIHEHHBIX
pabor;

- CIIPaBOYHO-IIpaBoBas cucreMa «KOHCYNIbTaHT IIocy, «l'apaHT;

- anektpoHHO-OmOnmmoreynas  cucrema (ObC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- porpamma ynpasieHus: oOpasoBarenbHbM mporieccom B DMOC (MudpopmanmonHas
texnousorus. [Iporpamma ynpasienust oopazoBatenbHbM npoueccoM. KOMBAT).

3.2. UuopmanmonHoe odecneyeHne 00y4eHus
OCHOBHbIE HICTOYHUKH:
1. Tlaceunuk B.B., Kamenckuii A.A., PyomoB A.M. u apyrue. buonorus 10 xnacc. / ITox
pen. Ilaceunnka B.B. - Akninoneproe odmectBo «M3narensctBo «IIpocBemenner»
2. [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u apyrue. buonorus 11 knacc. / [Tox
pen. [Naceunnka B.B. - Akimoneproe o6miectBo «M3mparensctBo «lIpocBerenne»

22



4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS
OBIIEOBPA3OBATEJBHON JUCHUITIJINHBI
KoHTpoJIb U oOlleHKa pe3ylbTaTOB OCBOSHUS O00IIe00pa30BATEIILHON THCIIUTUTMHEI

pacKpbIBalOTCA Yepe3 AMCLHUIUIMHAPHBIE pe3yIbTaThl, HallpaBJIeHHbIE HAa (POPMUPOBAHHE OOIIUX U

npodeccuoHaNbHBIX KOMIIETEHIIUN MO pa3/iesiaM U TeMaM CoJIep KaHus yueOHOro Marepuara.

Oomas/npodeccuoHanbHast Paznen/Tema Tun OLICHOYHBIX

KOMMeTEeHI U MepOonpUsTHS

OK 01. Bsibupars cnoco0wr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | ItyaupoBanue

peuIeHus 3ajad | 4.3,5.1-5.4,6.1-6.3,7.1-7.3, | TecrupoBanue

npogecCuoHATBHON 8.1, 8.2, 9.1-9.3, BrinmosHeHne  MPaKTUYECKHUX

JISATENILHOCTH TIPUMEHHTENBHO | 9 4 95 10.1. 10.2. 103 3aiaHuit

K Pa3JINYHBIM KOHTCKCTaM 1 ’1 ’ ’ ’ ’

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | HltyaupoBanue

COBpEMEHHBIE cpencrsa | 4.1-4.3,5.1-5.4,6.1-6.3, 7.1- | Tectuposanue

IIOHCKa, aHajln3a 73’ 81, 82, 0. 1_9.3’ Brmonanenue MPAKTUYCCKUX

" MHTCPIPCTAIWN | g 4 g5 101, 10.2, 10.3, | 33AaHMHA

uHpopMauy, ’ ’ ’ ’ ’

" nH(pOpMaITMOHHBIE 111

TEXHOJIOTUU JIJIsl BBIMOJTHCHHUS

3ama4 po¢eCCuOHATBHOM

JeSITeIbHOCTH

OK 04. OddexruBrno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | lItyaupoBanue

B3aMMOJICHCTBOBATH U paboTaTh | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | Tectuposanue

B KOJUIEKTUBE U KOMaH/Ie 8.1, 8.2, 9.1-9.3, BoimonHenne — mpakTHUECKHX
9.4, 9.5, 10.1, 10.2, 10.3, | 3T
11.1

OK 07. CopeiictBoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | [llItynupoBanue

COXPaHEHUIO OKpyKaromen | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | TectupoBanue

Cp€abl, pecypcoc6epe>1<eHmo, 7.3, 8.1, 8.2, 9.1-9.3, Brinonnenue MPAKTUYCCKUX

MPUMECHSITh BHAHUS | g4 95 101, 102. 103 3aiaHuit

00  W3MEHEHHMH  KJIMMara, ’ ’ ’ ’ ’

IIPUHLIMIIBI OepeKITMBOTO 111

Mpou3BOACTBA,  3(P(HEKTUBHO

JECTBOBATH

B YpEe3BBhIYAIHBIX CUTYAIUSIX

IIK 1.2. IlpuMeHATP HOPMBI
npaBa JJs pEIIeHus 3a7ad B
npodeccroHanbHOM
JeSTeNbHOCTH

Temn1 9.4, 10.3, 11.1

[lItynupoBanue
TectupoBanue
BerlnosiHEHNE IPaKTUYECKUX
3aJaHui
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