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1. O0masi xapakTepucTUKa padoyeil IPOrpaMmbl

o01eodpasoBaTe/ibHOTO npeamera «buosorusn»

1.1. MecTo AUCHUIIMHBI B CTPYKTYpe oOpa3oBaTtenbHoi nporpammsl CIIO:

OO01eoOpa3oBaTenbHblil peaAMeT «buosiorus» sBISETCS 00s13aTEIBHON YacThIO
0011e00pa3oBaTeabHOrO KKIIa 00pa3oBaTeNIbHOM Mporpammsl B cootBeTcTBUU ¢ PI'OC
CIIO no cnenunanbHocTr 40.02.02 ITpaBooXpaHUTEIbHAS AEATEIHBHOCTb.

1.2. Hean u nuianupyembie pe3yibTAThl 0CBOCHHUS TUCHUIINHBI:
1.2.1. Heanb AucCUMIIAHBI

Copepxanue nporpamMmbl oOHIe00pa30BaTEIbHON AUCHUIUIMHBL  «buonorus»
HaIllpaBJI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ M3YyYEeHHs B COOTBETCTBHH C
tpedboBanusimu GI'OC COO c¢ yuerom npodeccuonanbHoi HampaBiaeHHOCcTH PI'OC
CIO. Uenp nzyueHuss nucuuiuiiHbl «buosorus» Ha 0a30BOM YPOBHE — OBJIAJICHHUE
00yJarouMMuUCs 3HAHUSMHU O CTPYKTYpHO-(YHKIMOHAJIBHOW OpraHU3alHuUd >KUBBIX
CUCTEM pa3HOr0 paHra MU MNPUOOPETEeHHWE YMEHHM HCMOib30BaTh 3TH 3HAHUS MAJIs
I'PaMOTHBIX JIEHCTBUI B OTHOUIEHUH OOBEKTOB KUBOM IMPUPOJIBI U PELICHUS PATUYHBIX
YKU3HEHHBIX MPOOIeM.
JlocTmxkeHne 1end U3y4YyeHUs JUCUUIUIMHBL «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcsl pelICHUEM CIIEYIOIUX 3a0a4:
o OCBOEHHE OOYyYalOUIMMHCS CHUCTEMbl 3HaHMM O OWOJIOTMYECKUX TEOPHUsX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, NPABUIIAX, CIY)KAIUX OCHOBOW IS
dbopMHpOBaHUS ~ MPEICTABIEHUH O  €CTECTBEHHO-HAy4yHOM  KapTUHE  MHpa,
0 MeToAax HAy4YHOIro MO3HAHUs, CTPOEHUH, MHOIOOOpa3uu U OCOOEHHOCTSX >KUBBIX
CUCTEM Pa3HOIO YPOBHS OPraHW3alWd, BBLAAIOLNIMXCS OTKPBITUSAX M COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,
o dopMupoBaHre 'y OOydYaromIMXCs  TO3HABATEIbHBIX, HWHTEIUICKTYaJbHBIX
U TBOPYECKHUX CIOCOOHOCTEl B TMpollecce aHadu3a JaHHBIX O MYyTAX pa3BUTHUSA
B OMOJIOTMH HaY4YHBIX B3IVIAJI0B, UJIEH U IOJXO0B K U3YUEHUIO KUBBIX CUCTEM Pa3HOI0

YPOBHSI OpraHHu3alluy;



o CTaHOBJEHHE Yy oOOywaroummxcs oOmel  KyJabTyphl, (QYHKIHOHAIbHON
TPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBIICHITh U OLEHUBATH SIBJICHHS OKPY’KAIOIIET0 MUpa
KUBOW TIPUPOABI HAa OCHOBAHWM 3HAHUW M ONbBITA, MOJYYCHHBIX NpPU HIYyYCHHU
OHOJIOTHH,

. dopmupoBanne y OOydYalOIIUXCS YMEHUH  WUIIOCTPUPOBATh  3HAYCHHE
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW JESATETBHOCTH YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIUIIMTHCKUX TEXHOJIOTHIA U arpoOMOTEXHOIIOT Hii;

J BOCTIUTaHNE YOEXKAEHHOCTH B BOSMOKHOCTH TIO3HAHUS YEJIIOBEKOM >KUBOM
IPUPOJIbI, HEOOXOAUMOCTH OEpEeKHOIO OTHOLIEHHS K HEH, COONIONEHUS 3TUYECKUX
HOPM IIpU IIPOBEJECHUHN OMOJIOTMYECKUX UCCIIEI0BaHUM;

J OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHWWA JUIA TIOBBIIICHUS YPOBHS
IKOJIOTUYECKOM KYIBTYPHI, A1 (POPMUPOBAHUS HAYIHOTO MHUPOBO33PEHUS;

J IPUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHHM B TMOBCEJHEBHOM >KU3HU
JUTSL OLICHKH TIOCTIEAICTBUI CBOEH NEATEIHFHOCTHU 1O OTHOILICHHUIO K OKPY)KAIOIICH Cpeie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJEHHE Mep NpOoPUIAKTUKU

3200JIEBAHUA.

1.2.2. IlnanupyemMble pe3yJbTaTbl 0CBOEHHsI 0011€00Pa30BaATEIbLHOM TN CIIUIIMHBI
B coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oo6mue xomnetreHimu (ganee — OK) u nmpodeccronansubie kommnerenuuu (naiee — [1K)
®I'OC CIIO B  COOTHECEHMHM  C  JMYHOCTHBIMM,  METANPEAMETHBIMU
U TpeAMETHBIMH pe3ylbTaramMu o0OydeHusi 0OazoBoro ypoBHs (mainee — [IPO)

®I'OC COO npencraBieHbl B TA0IHIIE:






Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI

HANMEHOBaHHe

‘l’OPMHPyeM”uX Oo6mue JMCuMIUIMHAPHbIE

KOMIIeTeH Ui
OK 01. Broibupars | JInuHOCTHBIE pe3yibTaThl JMOJDKHBI oOTpakaTh B dyactu: | [IP6 1. CdopmupoBaHHOCTH 3HAHM O MECTE€ M POJH OHOJOTHU
croco0bl  peleHMs | TPYAOBOIO BOCIIMTAHUS: B CUCTEME Hay4yHOI'O 3HaHUs; (PYHKIIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKA
3a1a4y - TOTOBHOCTh K TPYHy, OCO3HAHHE LEHHOCTH MAaCTEpPCTBA, | U PELICHUS KU3HEHHBIX MPOOIIEM.
npodeccuoHaIbHON | TpyAoIooue; IIP6 2. CdopMUPOBAaHHOCTb YMEHHMsSI PACKPBIBATH  COJAEPIKaHUE
JeSTEIbHOCTH - TOTOBHOCTh K AKTHUBHOW JEATEIHHOCTH TEXHOJOTHYECKOW | OCHOBOIONATAOIINX OHOJIOTUYECKHX TEPMHHOB W TOHATHH: JKU3HB,
IPUMEHHUTEIBHO u COLIMAJILHOM HalpaBJIEHHOCTH, CIIOCOOHOCTb | KJI€TKA, TKaHb, OpraH, OPraHW3M, BHJ, MOMYJALUSA, 3KOCUCTEMA,
K Pa3NIUYHBIM | HHUIIUHPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIHHO BBITIOIHATH | OMOIIEHO3, Onocdepa; MeTabom3M (0OMEH BEIIeCTB
KOHTEKCTaM TaKylo JesTeIbHOCTh; U TpeBpalleHue 3HEPruu), romMeoctas (caMoperyisius), OMOCHHTE3

- UWHTEpeC K pa3IudHbiM cdepam TpodhecCHOHATBLHOM
JICSATCIIbHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnaneHre yHUBEpPCAIbHBIMU yYEOHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIbHO (OPMYJIMpPOBaTh M aKTYyaJM3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBEHHBIA MPU3HAK WM OCHOBAHHS
JUTSL CpaBHEHU S, Ki1accuuKauu u 00001IeHNS;

- OTIPEICIIATH LEH JISATSIIEHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTpPUBACMBbIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B
COOTBETCTBUE PE3yJIbTATOB
MOCJIEACTBUN NeITETbHOCTH,

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEITLCKON

U TPOCKTHOW JEATETHbHOCTH, HaBBIKAMU  pa3perIeHUs
po0Jem;

JACATCIIBHOCTh, OILICHUBATh
neirsiM, OLCHUBATL  PHUCKHU

Oenka, CTPYKTypHasi OpraHu3alMs MKHUBBIX CHCTEM, JHUCKPETHOCTb,
caMOperyJisLys, CaMOBOCIIPOU3BE/ICHUE (penponykuus),
HACJIEICTBEHHOCTh, W3MEHYHMBOCTh, 3HEPro3aBUCHUMOCTb, pOCT U
pa3BUTHE, YPOBHEBAsl OpraHU3aLUs.

[IP6 3. CdopMmupoBaHHOCTP YMEHHUS pacKpbIBaTh COJAEp)KaHUE
OCHOBOIIOJIAralONIMX OUOJIOTHYECKUX TEOPHH W TUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, 3BOJIOIIMOHHOM, MPOUCXO0KACHUS )KU3HU
Y YeJIOBEKa.

[1P6 4. ChopMupoBaHHOCTh YMEHHUS PACKPHIBATh OCHOBOIOJIATAIOIINE
Ouosiornyeckue 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T. Moprana,
H.1. BaBunona, 2. I'ekkens,
®. Miromnepa, K. bspa), rpaHuinpsl HMX HOPUMEHMMOCTH K JKHUBBIM
CHUCTEMAaM.

I[IP6 5. IlpuoOpereHue ombITa NPUMEHEHHS OCHOBHBIX METO/IOB
Hay4YHOTO IMO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTUH: HAOIIOIeHUS

U ONMCAHUSA JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW; OpraHU3aluu U
MPOBEJICHUSI OMOJOTMYECKOr0 3KCIEPUMEHTA, BBIIBUKEHHS TUIOTE3,
BBIBJICHHS. 3aBUCUMOCTH  MEXKIY HCCIENYEMBIMU  BEJIMYMHAMY,
00BsICHEHUS MTOJIy4E€HHBIX pe3ynbTaTOB
1 (HopMyIMpOBaHUS BBIBOJIOB C HCIOJIB30BAHUEM HAYYHBIX IMOHSTHH,
TEOPHI U 3aKOHOB.




- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H
158 aKTyaJII/I3I/Ip0BaTB Saﬂaqy, BbIABUT'aTb I‘PIHOTC?;Y

€c peIICHMs, HaxOJIUTh apryMEHTBhI JUIS JIOKa3aTeabhCTBa
CBOMX YTBEP)KJICHHMM, 3aJaBaTh IIapaMETPbl U KPUTECPUHU
peIeHUS;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIG B XO0I¢C peH_IeHI/ISI 3a1a4u
pe3yJbTaThl, KPUTUYCCKH OICHHBATh HX JIOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTB N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;
pa3palaThIBaTh IUIAH PEIICHHS TPOOJIEMbI C YY€TOM aHaIH3a
HMEIOIUXCS MaTepUaAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETh MIEPEHOCUTH 3HAHHS B TTIO3HABATEIIbHYIO

U IIPAKTUYECKYIO 00JIaCTH KU3HEAESTEIbHOCTH;

- yMETh HMHTETPUPOBATh 3HAHHS W3 Pa3HBIX MPEIMETHBIX
o0OJacrei;

- BBIABUTaTH HOBBIE HJEH,
MOJIXOJbI U PELICHUS

npepjiaraTb OPHUIHHAJIBHBIC

I[IP6 6. CdopMUpPOBAaHHOCTH YMEHHUS BBIICIATH CYIICCTBEHHBIC
MIPU3HAKHU BUPYCOB, KJIETOK IIPOKAPUOT U 3YKAPHOT; OJHOKJIETOUYHbBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB, BH/I0B, OMOI€OLEHO30B U IKOCUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB M IPEBpAILlCHHUS YHEPTUU B
KJEeTKe, (OTOCHHTE3a, IUIACTMYECKOI'O0 M HHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MMTO3a, MEH03a, OIUIOJOTBOPEHMSI, pA3BUTHS U
pa3sMHOXEHHUs, MHIAUBHUYaJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOrEHE3a),
060pbOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOT'O 0TOOPA, BUI000pA30BaHMS,
IPUCIOCOOJIEHHOCTH OpPraHU3MOB K cpele OOUTaHMA, BIUSHHA
KOMIIOHEHTOB 9KOCHUCTEM, AHTPOITOTEHHBIX U3MEHEHUI
B 9KOCUCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHochepe.

I1P6 7. CpopMupOBaHHOCTh YMEHUSI MPUMEHSTH MOJTYYEHHbIE 3HAHMS
11 OOBSCHEHHSI OMOJIOTUIECKUX MPOIIECCOB U SBJICHHM, TSI IPUHATHS
NPaKTUYECKUX PEIICHUH B OBCEAHEBHOM KU3HU

C Lenblo obecrieyeHus O€30IaCHOCTH CBOETO 3/10pOBbS M 3/I0POBbS
OKpY’KaloIIMX JII0AeH, COOMOACHUs 340pOBOro o0pasza KHU3HH, HOPM
IPaMOTHOI'O MOBEJCHHS B OKPY’KAIOLIEH IPUPOIHOM cpejie; TOHUMaHHUe
HE0OXOJIMMOCTH HCIIOJIb30BAHUS JIOCTHKEHUN COBpPEMEHHOW Onosioruu
¥ OMOTEXHOJIOTUH [T PallMOHAIBHOIO MPUPOIOTIOIE30BAHUSL.

[TP6 8. ChopMHpOBaHHOCTH YMEHUS peIIiaTh OMOJOTUYECKHE 3aJauH,
COCTABJISATh TEHOTUITMYECKUE CXEMbI CKPEIIUBAHUS

JUISL  Pa3HBIX THUIIOB HACJENOBaHUS MPU3HAKOB Yy OPraHU3MOB,
COCTABJISATh CXEMbI IIEpEeHOCa BEIIECTB U SHEPTHH B HKOCUCTEMaX (Lenu
MMUTAHUSI, TUIIEBBIE CETH).

ImP6 9. CdopMHUPOBaHHOCTH
nH(pOpMaIIHIO OMOJIOTUYECKOTO
NICEB/IOHAYYHbIE 3HAHMA M3 PA3IUYHBIX MCTOYHHKOB (CpelcTBa
MacCoOBOM nHpopmanuu, Hay4HO-TIONYJISIPHbIE MaTepuasbl);
UHTEPIPETUPOBATh 3TUYECKHUE ACTIEKThl COBPEMEHHBIX HCCIIEOBaHUI B
OHMOJOruM, MeIuIuHe, OMOTEXHOJIOTHUHU; paccMaTpuBaTh TIloOaIbHBIE

YMCHPIP’I KPpUTHYCCKHU  OLICHUBATH
COACPpIKaHuA, BKITIOYAIOOI[YIO

JKOJIOTHUECKHE TPOOJIEeMBbl  COBpEMEHHOCTH, (OPMHUPOBATH  TIO
OTHOIIIEHUIO K HUM COOCTBEHHYIO TO3UITHIO.
I[MP6 10. CdopMupoBaHHOCTH yYMEHUW cO37aBaTh COOCTBEHHBIC

MMCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOTHYECKOU




UHPOPMALIMU M3 HECKOJbKHUX HCTOYHHMKOB, IPAMOTHO HCIOJIb30BATh
MOHATUIHBIN anmapat OMOJIOTHH

OK 02.
Ucnonb3oBath
COBPEMEHHEIC
CpeacTBa  IIOHUCKA,
aHaJm3a

U UHTepIpeTalnuu
uHpOopManuy,

U HUH(POpPMAIOHHBIE
TEXHOJIOTHH TUTST
BBIMIOJTHEHHST  3aja4
po(hecCHOHATTLHOM
NEeSTEIbHOCTH

JluyHOCTHBIE PE3yNAbTATHI JIOJKHBI
IIEHHOCTH HAyYHOTO MTO3HAHUS:
-chopMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOM
MIPaKTUKH, OCHOBAHHOT'O Ha Jiajore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B [OJIUKYJIbTYPHOM MHpE.

MetanpeameTHble pe3ynbTaThl 1OJKHBI OTPaXaTh:
OBnazieHne YHUBEPCAIbHBIMH YYECOHBIMH TTO3HABATEIbLHBIMHU
NENUCTBUSIMU:

B) pabota ¢ napopmarmei:

OTpa)XaTb B 4YaCTH:

- BIaACThb HaBbIKaMH MMOJIYYCHHUA I/IH(I)OpMaI_II/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIBHO
OCYLICCTBIIATDH ITOHUCK, aHaJInu3, CUCTCMATHU3alluIO

U MHTEPIpETannio HHGOPMAIMK PA3TMYHBIX BHIOB B (OpM
IIPE/ICTABIICHHUS;

- OLICHMBAaTh JIOCTOBEPHOCTH, JIETUTUMHOCTh WH(pOpMaIuH,
€€ COOTBETCTBUE NPABOBBIM M MOPAJIbHO-3THUYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE M POJTU OUOJIOTHH

B CHCTEME Hay4yHOT0 3HAHUS; QYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa
JUISL PELICHUS )KU3HEHHBIX MTPOOJIEM.

ITP6 7. ChopMupOBaHHOCTh YMEHHUS NMPUMEHSTH IMOJyYEHHBIC 3HAHUS
U1 OOBACHEHHSI OMOJIOTUYECKUX MPOIIECCOB U SABJICHUH, ISl TPUHATHS
NPAKTHYECKUX PEUICHHUH B MOBCEAHEBHOMN KU3HU

C 1enplo obecredyeHus: Oe30MacHOCTH CBOErO 3JI0POBbSI M 370POBbA
OKPYKAIOIIUX JI0JIeH, COO0/IEeHUsT 370pOBOro o0pas3a >KHU3HH, HOPM
IPaMOTHOI'O TOBEJCHUS B OKPYKAIOLIEH IPUPOIHOM cpeie; MOHUMAaHNe
HEOOXOJUMOCTH HCIOJIb30BaHUS TOCTHXKEHUI COBpEMEHHON OMOoJIoTUu
¥ OMOTEXHOJIOTUH I PallMOHAIBHOIO IPUPOIONOIb30BAHUS.

I[IP6 10. CdopMupoBaHHOCTH yMEHUH cO37aBaThb COOCTBEHHBIC
NUCHbMEHHBIE ¥ YCTHBIE COOOIICHHS Ha OCHOBE OWOJIOTHYECKOM
uH(bOpMallMd U3 HECKOJIBKHX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSITUWHBIN anmnapar OMoJI0ruu

OK 04. 3¢pdexTrBHO
B3aMMO/IEHICTBOBATh
u paboTaTh

B KOJIJIGKTHBE

¥ KOMaH e

JImgyHOCTHBIE PE3YIbTATEI OOJDKHBI OTpaXXaTb B YaCTH:

LIEHHOCTH HAY4YHOI'O IIO3HAHHUs: OCO3HaHUE LEHHOCTHU
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTb  OCYLIECTBJISIThH
MIPOEKTHYIO u HCCIIEI0BATENBCKYIO JIeSITeILHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

MeranpenMeTHbIE PE3YIBTATHI JOJIKHBI OTPaXKaTh:
OsgnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cCOBMECTHasI I€SITEIIbHOCTD:
- IOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM
Y MHIUBUIyaJIbHOM paboTHI;

- IIPUHUMATh e COBMECTHOM JIeATEIILHOCTH,
OpFaHI/ISOBLIBaTI) 158 KOOp}II/IHI/IPOBaTB }IGfICTBPISI

M0 €€ JOCTIKCHUIO: COCTaBISITh IIJIaH  JCHCTBHH,
pacnpenensiaTb poJaM C YYETOM MHEHHMH YYaCTHHKOB

[TP6 5. IlpuoOpereHue omnbpiTa NPUMEHEHHS OCHOBHBIX METO/OB
HAyYHOTO TIO3HAHUS, HWCIOJIB3YEeMBIX B OHONOTHUHU: HAONIOACHUS U
OTIMCAHUsl JKUBBIX CHUCTEM, IMPOIECCOB W SBJICHUI; OpraHu3aluu u
NpoBeJeHUST OMOJIOTMYECKOTO JKCIEPUMEHTA, BBIABUKEHHS TUIIOTE3,
BBISIBIICHUSI 3aBUCUMOCTH  MEXIY HCCJIEIYEMbIMH  BEJIMYHMHAMH,
00BSICHEHUS TIOTYYSHHBIX PE3YIbTAaTOB

u GOpMYITHPOBAHMS BBIBOJOB C HMCIOJB30BAaHUEM HAYYHBIX MOHSTHM,
TEOPHl 1 3aKOHOB




00CyXJaTh pe3yibTaThl COBMECTHOM pabOThI

OK 07. | JInuHoCTHBIE pe3ylbTaThl JOJDKHBI oOTpakaTh B dyactu: | [IP6 5. IlpuoOperenue omnpiTa HPUMEHEHHS OCHOBHBIX METOOB
CopeiicTBOBaThH 9KOJIOTUYECKOTO  BOCHUTaHMs: -  C(OPMHPOBAHHOCTb | HAYYHOT'O [TO3HAHMS, UCIIOJIb3YEMbIX B OMOJIOTUU: HAOIIOICHUSI
COXpaHEHUIO JKOJIOTUYECKOM KYyJIbTYpPbl, IOHUMAHKE BIUSHUS COLMAIBHO- | U ONMCAHUS >KMBBIX CHUCTEM, IPOLIECCOB U SIBIICHUW; OPraHU3alUuu U
OKpYXKaroIen SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM IpOBeeHUs] OMOJOrMYECKOr0 3KCIEPUMEHTA, BBIIBUKEHUS THIIOTE3,
cpensl, U COIMAJIBLHOM Cpenbl, OCO3HAHME TIO00ATBFHOTO XapaKTepa | BBISBICHUS 3aBUCUMOCTH  MEXAY HCCIEIyeMBIMH  BEIUYHMHAMH,
pecypcocOepeKeHNI0 | SKOJIOIHYECKUX Mpo0iIeM; OOBSICHEHUS MOJIyYE€HHBIX PE3YyIbTaTOB
, IPUMEHSTh 3HAHMA | - IUIAHUPOBAHME M OCYILIECTBICHHE  JEHCTBHI B | M1 (OPMYIMPOBAHUS BBIBOJOB C HCIIOJIB30BAaHMEM HAyYHBIX MOHSATHIA,
00 U3MEHEHUH | OKPYXKAIoLIeW Cpelie Ha OCHOBE 3HAHUs LIEJIeH YCTOMYMBOIO | TEOPUH U 3aKOHOB.
KJINMATa, MPUHLMNIBI | pa3BUTHUS YEJIOBEYECTBA; [IP6 6. CdopmMupoBaHHOCTP YMEHHSI BBIIEIATh CYLIECTBEHHBIE
OepeKIMBOro - QAKTUBHOE HENPUATHE JACUCTBUM, INPUHOCSIIIUX BpeJ | IPU3HAKK BUPYCOB, KJIETOK IPOKAPUOT U 3yKapUOT; OJHOKJIETOUHBIX U
IIPOU3BO/ICTBA, OKpY’KaroIlleH cpeae; MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OMOI€OLICHO30B U 3KOCHUCTEM;
3¢ deKTUBHO - yYMEHHE IIPOrHO3UPOBATh HeOJIaronpusITHbIE | OCOOEHHOCTHU MPOLIECCOB OOMEHa BEIIECTB U IMPEBPAILEHUS YHEPTUU B
JIEHCTBOBATH HKOJIOTHYECKUE TIOCIEICTBHS MPEANPUHUMACMbIX TEHCTBUH, | KIeTKe, (POTOCHMHTE3a, IJIACTUYECKOTO W DHEPreTHYecKoro OoOMeHa,
B Ype3BbIYalHbIX | IPEJOTBpAILATh UX; XEMOCUHTE3a, MWTO3a, MeEH03a, OIUIOJOTBOPEHMS, PAa3BUTHSA U
CUTyalusX. - pacIIMpeHHE OIbITa JEATEJBHOCTH 3KOJOTMYECKOW | pa3MHOXKEHMSI, MHAMBUIYAJIbHOTO pPa3BUTHs OpraHu3Ma (OHTOTeHE3a),
HaIpaBJICHHOCTH. 00pBOBI
MeranpeameTHble pe3yiabTaThl TOJKHBI OTPaXKaTh: 3a CYLIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BHA000pa3oBaHMUs,
OBnanenue YHUBEPCAIbHBIMHU KOMMYHUKAaTUBHBIMHU | IPUCIIOCOOJIEHHOCTH OPraHu3MOB K Cpele OOWTaHHUs, BIMSIHUA
JNENCTBUSAMU: KOMIIOHEHTOB 9KOCHUCTEM, AHTPOIIOI€HHBIX U3MEHEHUN
0) coBMeCTHasl e TEIbHOCTD: B DKOCHCTEMAaxX CBOEH MECTHOCTH,
- MOHMMATh W HCHOJb30BAaTh MPEHMYILIECTBA KOMAHJHOW | KpyroBOpOTa BELIECTB U MpEBpaIlleHNe SHEPTUH B Orocdepe.
Y MHIMBHUyaJIbHOM paboTHI; [1P6 7. ChopMHUpOBaHHOCTh YMEHUSI NPUMEHATH MOJYyYEHHbIE 3HAHUS
- IpUHUMATh  LEIM  COBMECTHOM  JIeATENbHOCTH, | Ui OOBSICHEHUS OMOJIOrMYECKHX MPOLECCOB U SIBICHUH, IS MPUHATHUS
OpraHN30BBIBATh u KOOPJIMHUPOBATh JIEWCTBUS | IPAKTUYECKHUX peleHuit B MTOBCEIHEBHOMN AKU3HU
0 ee JIOCTWXKEHMIO: COCTaBIATh IJIaH  JEeMCTBUH, | ¢ 1enablo oOecrieyeHHss O€30MacHOCTH CBOETO 370pPOBbS U 310POBBS
pacrpenensiTtb pojld € Y4ETOM MHEHUH YYacTHHKOB | OKPYXAlOIIMX JIIOJEH, COONIIOEHUs 30pOBOro 00pa3a >KM3HU, HOPM
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paboThI IPAMOTHOTI'O MOBEIECHUS B OKPYXKAIOILIEH IPUPOJHON Cpele; IOHUMaHUe
HEOOXOIUMOCTH WCIOJIb30BAHUS JTOCTHKEHUN COBPEMEHHON OMOJIOTHH
1 OMOTEXHOJIOTUH /17151 pallMOHAJILHOTO PUPOAONOIb30BAHHUS
K 1.1. | - BIajieHue CYIIHOCTBIO U COACP)KaHUEM OCHOBHBIX MOHATUH, | - yMEHHE IOPUIAMYECKH KBAIM(UIHUPOBATh (aKThl, COOBITHS U
Ocy1ecTBIsTh KAaTeropHii, ”HCTUTYTOB OTPaclIel Mmpasa 00CTOSITENLCTBA
pealu3alyio  HOPM | - BiaJIeHUE UICTOYHUKAMU MpaB - YMEHHE NPUHUMATh PEIICHUS U COBEPIIATh IOPUINYECKUE IEUCTBUS B

MaTCPpHAJIIBHOT'O u

- BJIaICHUC BUJIJaMH MAaTCPHUAJIbHBIX U IMPOLECCYAIIEHBIX HOPM

TOYHOM COOTBETCTBUU C 3aKOHOM.




poIecCyaabHOI0
pasa.

- BJIAJCHUC B AaMU I-OpHI[H‘lCCKOﬁ OTBETCTBEHHOCTH

- BJIAJCHME TIPAaBWIAMH COCTABICHHUS  IOPUIUYECKUX
JIOKYMEHTOB
- BIQJGHUE  TpaBWwIaMd  OQOPMIICHHS  CIY)KEOHBIX
JIOKYMEHTOB

- BJIAJICHHE CYLIHOCTBIO U COAEPIKaHUEM IIPABOBOIO CTAaTyca
YYaCTHHUKOB IIPaBOOTHOIIEHU I
- BJIaJICHHE CYITHOCTBIO CIIYEOHOM JUCIUTUINHBI

- BuaaeHue ¢GopMaMu 3allUTHl [paB TpaxIaH W
IOPUINYECKUX JIUII
- BJaJieHWE BHJAMH M  MPABOBBIM  COJAEpKAHHEM

AIMUHHUCTPATUBHBIX ITPOU3BOJACTB U IPOUCAYP

- BJlaaAC¢HWC BUAAMU U IIOPSAAKAMH  YI'OJIOBHOI'O U
AIMUHHUCTPATUBHOI'O CyJOIIPOMU3BOJACTBA
- BI1aACHHUC OCHOBHBIMH cTagusiamMu YroJIOBHOT'O n

aJMUHUCTPATUBHOIO IIpoLiecca
- BJAJ€HHE MOPSAKOM OO0XKaJOBaHUS, OMNPOTECTOBAHUS,
VICITIOJIHEHMS M IIEPECMOTpPA MOCTAaHOBJIEHUI U PEIICHUI cyaa

- YMCHHEC KOHCYJIIbTUPOBATH I'pa’KJaaH I10 IIpaBOBbIM BOIIpOCaM

- YMCHHUC aHAJIM3UPOBATH HOPHUIAUYCCKUC (baKTBI 1 BO3HHKaOIIMUMEC B

CBsA31 C HUMHU IIPABOOTHOIICHUA

- YMEHHUE pa3TpaHU4YuBATH IIPABOBbIE HOPMBI M IIPABOOTHOLICHHUS B

3aBUCHUMOCTH OT 0Tpacnel71 ImpaBa

- YMEHHE OIIEPUPOBATH FOPUANYECKUMU IIOHATUAMU U KaTETOPUIMHU

- YMCHHEC TOJKOBATh ITPABOBbIC HOPMEIL

- YMEHHE HCII0JIb30BaTh MPABOIPUMEHHUTEIBHYIO U CYICOHYIO PAKTHKY
- YMEHHUE NMPUMEHSTh COBPEMEHHBIE NH()OPMAIIMOHHBIE TEXHOJIOTHH IS
norcka U 00paboTKH mpaBoBoi nHMOpMaIHH, 0pOpMIICHHUS CITY>KEOHBIX

AOKYMCHTOB, COCTABJICHU IOPUIUYICCKUX JOKYMCHTOB




2. CTpykKTypa U coiep:xkaHue 0011e00pa30BaTe/ILHO AU CHUIITHHbI

2.1. O0beM JUCHUNIMHBI U BUbI Y4e0HOH padoThI

Bua yueOHoii padoThI O0Bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72

B T.4.

TEOPETHUUECKHUE 3aHATH 40
PAKTUYECKHUE 3aHSTUS 28
71a00paTOPHBIE 3aHATHS 4
OcHOBHOE cojiep:KaHue 60
IIpodeccnoHanbLHO OPEHTHPOBAHHOE co/lep:KaHue (Coep:KaHue 12
MPUKJIAJTHOT0 MOYJIfA)

IIpomexyTounas arrectauus (quddepeHIIMPOBAHHbBIN 3a4eT) 2




2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

HanMenoBamHme Coz[epmaﬂlne y4eOHOro Mmarepuasa (0CHOBHOE U npoc[)eccnonanbno“ Obnem ®opmupyembie
OPMEHTHPOBAHHOE)", JIA00PaTOPHbIE H NPAKTHYECKHE 3AaHATHS, IPUKJIATHONH MOLY.1b KOMIIeTeHIIUH
pa3/iesioB M TeM 4acoB
(nIpu HAJIMYMH)
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cucTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 2
buonorus buonorust — Hayka o xuBoi npupoje. CBsizu OMOJIOrHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMU U
B CHCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMu, (puiaocodueit, penurueit, STUKON, 3CTETUKOM U MPaBoOM.
Oobmas Ponp Ouonorun B (POpMHpPOBAHMM COBPEMEHHON HayyHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HaYK.
KU3ZHU MeTtoapl MO3HAHUA KUBOM IpUpOJbl (HAaONIOAEHHE, SKCIIEPUMEHT, OMKMCAHKUE, U3MEpPEHHE, OK-02
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTUUECKAsh 00pabOTKa 1aHHBIX ).
JKusble cucteMbl (OMOCHCTEMBI) KaK MpeIMET N3ydeHus: 0uonoruu. OTIu4ne KUBbIX CUCTEM
OT Heopranuyeckoi npupoasl. CBoHCTBa GMOCUCTEM U UX pazHOOOpa3ue.
YpoBHU OpraHu3alnx ouocucTem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIM, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTeMHBIH (OMO - TEOleHOTHUYECKUil),
o6unochepHbIi
Pa3nes 2 XuMH4YeCKHH COCTAB M CTPOCHHE KJICTKH 8
Tema 2.1. Conepxanne yaeOHOT0 MaTepuaa 2
XUMHUYECKUH cOCTaB | XUMUYECKUH COCTaB KJIETKH. XMUMHUYECKHE SJIEMEHTBI: MaKpOdJIEMEHThI, MUKPOAJIEMEHTHI.
kieTku. Bona Bonga m muHepanbHble BemiecTBa. @YHKIMM BOJbI U MHUHEPAJIBHBIX BELIECTB B KIIETKE.
U MUHEpAJIbHBIE [Tonnep>kaHue OCMOTHUYECKOTO OanaHca.
BEILIECTBA. benku. CocraB u crpoeHue 6eIK0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HesameHnmbie 1
buonoruuecku 3aMEHUMbIE AMHHOKUCIOTHI. AMHHOKUCIOTHBII CcOCTaB. YPOBHHM CTPYKTYphl O€IKOBOMH
BaXHBIE XMMHYECKHE | MOJIEKYJbl (epBUYHAs, BTOPUYHASA, TPETUYHASI U YETBEPTHYHAS CTPYKTypa). XHMHUYECKHE
COEIMHEHUS cBoiicTBa OenkoB. buonoruueckue ¢yHkuun OenkoB. DepMeHTH — OHOIIOTHYECKHE
karanu3atopbl. CtpoeHue (epmMeHTa: aKTHUBHBIA LEHTpP, cyOcTpaTHas cHenu(UYHOCTb.
KodepmenTtsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHWYECKUX KaTaau3aToOpOB. OK-01, OK-02,
YrieBonpl: MOHOCaxapuasl (TJIIOKO3a, pru003a W JI€30KCHpH003a), aucaxapuanl (caxaposa, OK-04




JIAKTO3a) M TOJHcaxapulbl (Kpaxmall, INIMKOTeH, LeJUlioyio3a). buomorndeckue ¢yHKIUH
yrneBonoB. Jlumuael:  Tpurmmuepunsl, Qocomunuasi, crepouasl. ['mapoduibHO-
ruapodobHbie cBoiicTBa. buonormueckue ¢GyHKuMKM JTunuAoB. CpaBHEHHE YIIIEBOOB,
OEIKOB W JUMNHIOB KaK MCTOYHHMKOB sHepruu. Hyknemnoseie xucnotsl: JIHK u PHK.
Hyxneotuapl — MoHOMEpBI HYKJIEMHOBBIX KUCIOT. Ctpoenne u ¢dynkuuu JJHK. Ctpoenue u
¢ynkuun PHK. AT®: crpoenue u GyHKIUU

IIpakTHueckoe 3aHsATHE 2
Ne 1 «buonoruueckass pojab MHUHEpAJIbHBIX BEIIECTB B 0OECHEUEHUM >KU3HENESITEIbHOCTH
OpPraHU3MOB, IIPOSBIICHUS AMCOaTaHCa MUHEPATIBHBIX JIEMEHTOBY
Tema 2.2. Copep:xanue yueOHOro MaTepuana 2
CtpyKTypHO- Huronorus — Hayka o kierke. Kierounas Teopus — npumep B3auMoAeHcTBUsI el U pakToB
(byHKLIHOHATIbHAS B HAY4YHOM I103HAaHUU. MEeTO bl N3y4eHUsI KIICTKH.
opranusanys KiIeTtok | Kierka kak nenoctHas skuBasg cucrema. OOmme NMpHU3HAKH KIETOK: 3aMKHYTas HapyKHas
MeMmOpaHna, monekynsl JJHK kak renetnueckuii anmapar, cuctemMa CUHTe3a Oeska.
Tunsl KJIETOK: JSykapuoTHYecKass ©  npokapuoruyeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTuueckon kietrku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
kIeTki. OCHOBHBIE OTIIMYUS PACTUTEILHON, )KUBOTHOW M TpHOHON KieTKH. [loBepXHOCTHBIE
CTPYKTYpbl KIETOK— KIJIETOYHas CTEHKa, MIMKOKaIWKC, UX ¢(yHkuuu. I[lnazmaruyeckas
MeMOpaHa, ee CBOMCTBA U (YHKIIUH.
[Mutorasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
l'onbaxu, nuzocombl. [lonmyaBTOHOMHBIE OpraHOWIBl KJIETKH: MHUTOXOHJIPUH, TJIACTUABI.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTul. Buael mimactun. HememOpaHHBIE OpraHoW[IbI
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOIM, PECHUUYKH, KIYTHUKU. DYyHKIMH
OpPraHoOUJOB KJIETKU. BKirtoueHus.
Anpo — perynsaropubsiii eHTp kieTku. CTpoeHue siapa: siiepHas 000J0uKa, KapHoIlla3zMma,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBL. TpaHCIOPT BEIECTB B KIETKE
JlaGopaTopHble 3aHATHUS 2
Ne 1 «Ctpoenue kieTku (pacTeHusi, )KUBOTHbIE, TPHUObI) U KJIETOYHbIE BKIIOUEHHUS (Kpaxmall,
KapOTUHOUBI, XJIOPOILJIACTHI, XPOMOILIACTHI)»
Pasnen 3. ’/KusHenesiTeIbHOCTh KJIETKHU 4 OK-01, OK-02,
Tema 3.1. \ Coneprxanne y4eOHOT0 MaTepuasa 2 OK-04




OOMeH BellecTB
Y TIpeBpaIlICHUE
SHEPruu
B KJIIETKE.
buocunTes Oenxka.
Bupycsl

OOMeH BeIiecTB, WM METa00Iu3M. ACCUMIIIAIUS (TTACTUYECKUNA OOMEH) M JTUCCUMIIISIIHS
(3HepreTMYecKuil OOMEH) — JBE CTOPOHBI €IMHOTO Ipoliecca MerabonuzMa. Ponb 3akoHOB
COXpaHEHHs BEIIECTBA W SHEPrUM B NMOHUMAaHWU MeTabosm3ma. Tunbl OOMEHa BEIIECTB:
aBTOTPO(HBIA U TeTepoTpodHBIA. Polb GepMEeHTOB B OOMEHE BEIIECTB U IPEBPAICHUH
sHeprun B KieTtke. Porocunrte3d. CBetoBas u TeMHOBas (a3bl ¢orocuHTe3a. Peaximun
¢dotocunTe3a. DPPeKTUBHOCTH (hoTOCHHTE3a. 3HAUCHNE POTOCHHTE3a JUIS )KU3HU Ha 3eMiie.
Bnusiaue ycnoBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYpHBIX ~pacTeHHid. XeMOCHHTEe3. XEMOCHHTe3upylomue Oakrepuu. 3HaueHHE
XEMOCUHTE3a JJIs KU3HU Ha 3eMiIe.

DHepreTudeckuil 0OMeH B KileTKe. Paciienyienue BelecTs, BbIACIEHNE U aKKYMYJIMPOBAHNE
SHEPTrUU B KIJIETKE. DTalbl dHEpreTudeckoro oomena. ['nukonu3. bposkeHue u ero BUIBL
KucnoponHnoe oxucnenue, uin kKieTouyHoe abixanue. OkucnutenbHoe (hochopunrpoBaHue.
O PeKTUBHOCTD IHEPTETHISCKOTO OOMEHA.

Peakiiun marpuuHoro cuHre3a. [enermueckas wuHpopmamms wu JHK. Peammsanus
TeHETHYECKOW MH(pOpMaIuu B KIeTKe. | eHeTHYecKuid Ko ¥ ero CBOMCTBA. TpaHCKpUIIHS —
matpuuHblii cunte3 PHK. Tpancnsuus — OuwocuHTe3 Oenka. ITambl TpaHCISALUU.
KomupoBanue amuHokuciot. Posb pubocom B GnocuHTe3e OemKa.

Hexknetounsie ¢hopmbl xku3nu — Bupychl. Mctopust otkpeitus BupycoB (/1. Y. IBaHOBCKUiA).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHnoaeduiuta yenoneka (BUY)
— Bo30yaurens CIIN1a. [Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHMM

[TpakTHYECKOE 3aHSTHE 2
Ne 2 «Pemrenue 3aga4d Ha ONpeieIeHUe OCIEJ0BATEIbHOCTH HYKJIEOTHI0B)»
Pa3nes 4. PazMHokeHHe M HHAUBHIYAIbHOE Pa3BUTHE OPTAaHU3MOB 4
Tema 4.1. Copepxanne yaeOHOro MaTepuaa 2
JKn3HeHHBIN UK Knerounblif 1uKa, WIM SKU3HEHHBIH IMKI KieTku. MHtepdasa m muros. Ilpoueccsl,
KJIETKH. nporekaromue B uHTepdase. Perunkanus — peakuust matpuunoro cunreza JJHK. Crpoenue
@opMBI Pa3MHOKEHUSA | XPOMOCOM. XPOMOCOMHBINM HAOOp — KapUOTHIL. JIUTIIIOUTHBIA M TalIONIHBI XpOMOCOMHBIE OK-01, OK-02,
OpPraHu3MOB. Habopbl. XpomaTuibl. lluToNOrMYecKkue OCHOBBI Pa3MHOXKEHUS W HWHIUBUIYATBHOTO OK-04
NuauBuayansHoe pazButua opraHusMoB. Jlenenue knerkm — wmuTo3. Craaum Mutosza. llponeccsl,

Pa3BUTHEC OPraHU3MOB

MPOUCXOJSIIME Ha Ppa3HbIX CTagusAX MHUTO3a. buojmormyeckuii cmbica  MHUTO3a.
[Tporpammupyemasi rudesb KJIETKU — aloITo3.
@DopMbl pa3MHOXKEHHsI OPraHU3MOB: Oecrosioe U 1ojaoBoe. Bupl 0ecronaoro pa3MHOKEHUS:




JieJIeHre HAJIBOE U MOYKOBAaHUE OJIHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHuE, BEr€TaTUBHOE
pa3MHOXkeHue. MIckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHUE ISl CEIEKIUU.
[TonoBoe pasMHOXeHHUE, €ro OTIuYus oT Oecnosioro. Meito3. Craguu meiiosa. [Iporeccsr,
npoucxoasume Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruueckuii cMbIci U 3HaUeHHE Melio3a. ['ameTorenes — mporecc o0pa3oBaHus OJOBBIX
KJIETOK y )KUBOTHBIX. [10JIOBBIC Kene3bl: CeMEHHUKH U suuHuKA. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CIepMaTo30ui, sIMIIeKIeTKa) — CIepMaTOreHe3 U OOreHes.
OcoOeHHOCTH CTPOCHUS SIMLIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. Ilaprenorenes.
NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (dMOpHOreHe3). DTaribl
AMOPUOHAIILHOTO PAa3BUTHUS Y I[MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJISIIHS,
opranorenes. IloctamOpuoHanbHOe pa3BuTHE. THMBI MOCTIMOPHOHAIBHOTO PA3BUTHUSA:
npsMoe, HempsMoe (JIMYUHOYHOE). BimsHME cpensl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypojacTBa. Poct u pasButrue pacteHuil. OHTOreHes3
IIBETKOBOTO PACTEHHUS: JBOMHOE OIUIOJIOTBOPEHUE, CTPOCHHE CEMEHH, CTAJIUU PA3BUTHS

HpaKTI/IquKI/Ie 3aHATHUA

Ne 3 ((I/IH(l)eKI_II/IOHHbIe 3a00/1eBaHus U SIIMACMHHA B HCTOPHUH YCIIOBCUCCTBA»

Pa3nes 5. HacsieicTBeHHOCTh M MI3MEHYMBOCTh OPraHU3MOB

16

Tema 5.1.
3aKOHOMEPHOCTH
Hacle10BaHUs

Copep:xanne yueOHOTo MaTepuana

[IpenmMer u 3amaun reHETUKH. Poib HUTONOTMU U SMOPUOIOTMM B CTAHOBJIEHUU T'€HETHUKH.
Bxkiag poccuiickux M 3apyOeKHBIX YUEHBIX B pa3BUTHE TI'€HETUKU. MeToAbl TeHETHKU
(rubpuonornyecKkuii, LUTOT€HETUYECKUH, MOJEeKyJIsIpHO-reHeTuueckuil). OCHOBHBIE
TEHETUYECKUE TIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEIIUBAHUM.
3aKOHOMEPHOCTH  HAcJelOBaHWs  IPU3HAKOB,  YCTaHOBIEHHble [.  Mennenem.
MoHorubpuiHoe CcKpeluBaHue. 3aKOH €IWHO0Opa3usi THOPUAOB IEPBOTO IMOKOJECHMS.
[IpaBmwiio nomMuHMpPOBaHUS. 3aKOH paclIEIUIeHHs NpHU3HAKOB. ['MIoTe3a 4YMCTOTHI Tramer.
[TonHOE M HemonHOe JOMUHUpOBaHME. JurubpuaHoe ckpeluBaHUe. 3aKOH HE3aBHCHUMOIO
HacJIeIOBaHUsl MpHU3HAKOB. LluToreHeTMueckre OCHOBBI JUTHOPUAHOIO CKpELIMBAHUS.
AHanuzupyrolee CcKpelmuBaHue. lcrnonb3oBaHME aHANU3HUPYIOLIETO CKPELUIMBAHUS IS
oTpesieNIeHUs] TEHOTHUIIA 0COON

HpaKTI/I‘-ICCKOC 3aHATHUC

Ne 4 Pemienue 3alad Ha OIIpCACIICHHUC BCPOATHOCTU BO3HUKHOBCHUSA HACJICIACTBCHHBIX
IIPpU3HAKOB MpH MOHO-, 1OU-, HOJ'II/IFI/I6pI/IJIHOM U aHAIM3SUPYIOIIEM CKpPCIIWMBAHUU,
COCTAaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCIIMBAHUA

OK-01, OK-02,
OK-04




Tema 5.2.
CuemieHHOE
HacJIeJOBaHHE
MPU3HAKOB

Copep:xanue yueOHOro MaTepuana

CueruienHoe HacnenoBaHue mnpu3HakoB. PabGora T. Moprana 1o CHEIJICHHOMY
Haclle/IoBaHUIO TIeHOoB. HapylieHuwe cLeIuieHHs TE€HOB B pe3ylbTaTe KpPOCCHHIOBEpA.
XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU. | 'eHETHUECKHE KapThl.

I'enetnka nosna. XpoMOCOMHOE ONpeAeiaeHHe Moia. AyTOCOMBI U IIOJIOBbIE XPOMOCOMBI.
I'omorameTHnie n rereporaMCeTHbIC OPraHU3MBbI. HaCJICI[OBaHI/Ie IMPU3HAKOB, CHCIJICHHBIX C
110JIOM

HpaKTI/I‘-IeCKOG 3aHATUC

Ne 5 Pemnrenune 3a1a4 Ha OIIpCACIICHHUEC BEPOATHOCTH BO3HUKHOBCHHSA HACICIACTBCHHBIX
IIPU3HAKOB IIpU CHCIUVICHHOM HACJICAOBAHWH, COCTABJICHHUC TI'CHOTHIIMYCCKHUX CXEM
CKPCIIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYUBOCTH

Coneprkanne y4eOHOro Marepuasia

N3MenunBOCTh. BUibl H”3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacliecTBeHHas. Ponb cpenpl B
HEHACJICJICTBCHHOW HW3MEHUYUBOCTH. XapaKTCPUCTUKA MOAU(DHUKAIIMOHHOW HW3MCHUYHUBOCTH.
Bapuanyonnslii psij v BapuarmonHas kpuBas. Hopma peakuuu npusHaka. KoauyecTBeHHbIE
M Ka4yeCTBEHHbIE TPU3HAKM U HX HopMa peakuuu. CBoiicTBa MOAM(PUKAIMOHHON
H3MEHYUBOCTH.

HacnencrBennasi, uid TeHOTUIHYECKAs HM3MEHUYMBOCTb. KoMOMHATHBHAs HM3MEHYHBOCTD.
Meiio3 u MONOBOM mpolecc — OCHOBA KOMOWHATHBHOM H3MEHYHBOCTH. MyTalmoHHAs
M3MEHYMBOCTh. Kiaccudukaiusi MyTaluii: TeHHbIe, XpOMOCOMHBIE, TeHOMHBIe. YacToTa u
NpUYMHBI  MyTanuil. MyTareHHele (akTopbl. 3aKOH T'OMOJIOTHUECKHX DSJIOB B
HacJIeICTBEHHOMN N3MEHUYNBOCTH
H. 1. BaBuioBa

[IpakTrueckoe 3aHsTHE

No 6 Pemenue 3amad Ha ompeneieHHEe BEPOSITHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB NPH PA3JIMYHBIX TUIAX B3aHMMOJICWCTBHS T'€HOB, COCTABICHUE T'€HOTUITMYECKHX
CXEM CKPEIIMBaHUS

Tema 5.4.
I'eneTuka uenoBeka

Copep:xanne yueOHOTo MaTepuana

I'eneruka uyenoBeka. Kapuotunm uyenoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKA:
TeHEaTOTUYECKUI, ONU3HEIOBBIA, NUTOTCHETUYECKHH, OUOXUMUYECKUH, MOIEKYISPHO-
reHeTndeckuii. COBpEMEHHOE ONpEIEIEeHNE TeHOTHUIA: MOJHON€HOMHOE CEKBEHUPOBAHUE,
TeHOTUITUPOBaHuE, B TOM uucie ¢ nmomoibto [11[P-ananu3a. HacnenctBennsie 3a001eBaHms
YEJIOBEKA: TEHHBbIE OO0Je3HW, OOJe3HHM C HACJIEICTBEHHOW MPeapacionoKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. CoMaTH4ecKne W TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.




[lpuHnunel  310poBOro  obOpaza JKU3HHM, JAMArHOCTUKH, NPOPMIAKTUKA U  JICYCHUS
TCHETUYECKUX  OonesHed.  MeauKo-TeHeTHYeCKOoe  KOHCY/IbTHpPOBaHHWE.  3HAUYCHUE
MEIUIMHCKOW TEHETUKH B MPENOTBPALICHUH W JICYEHUHU TEHETHYECKHX 3a00JIeBaHMii
4eJI0BEKa

HpaKTI/IHCCKOC 3aHATUC

Ne 7 «CocTtaBiieHue 1 aHalIu3 POAOCIOBHBIX YEJIOBEKA»

Pa3znesa 6. DBoaronuon

Hasi OHOoJIOrus

[ep}

Tema 6.1.
OBOJIIOLIMOHHAS
TEeOpHst
H €€ MECTO
B OMOJIOTHH

Cojnepxkanue y4eOHOro MaTepHuaia

[Ipennocsliku BO3HUKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOJIIOLMOHHASA TEOPUS U €€ MECTO
B Ouonoruu. BiusHue 3BOMIOLMOHHONW TEOPUM Ha pa3BUTHE OMOJIOIMHM M JPYTMX Hayk.
CupzerenscTBa 3Bomonuu. [laneonTonornueckue: Mocie0BaTeIbHOCTD MOSBICHHUS BUIOB B
[1aJIEOHTOJIOTUYECKON JIETONUCH, NepexojHble Gopmbl. buoreorpaguyeckue: cXoACTBO U
pasnuune ¢ayH U GJIOp MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTMUECKUE: CXOACTBA U PA3IUUUs
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHUE: TOMOJOTUYHBIE,
aHAJIOTMYHBIE, PYAUMEHTApHBbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXAaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeH y Bcex
JKUBBIX OPIraHU3MOB.

OpomtonuonHass Tteopuss Y. Jlapsuna. IIpennocbulkd BO3ZHUKHOBEHHUS JapBHHM3MA.
JIBIDKYyIIIME CHUJIBl HBOJIOLNUHM BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OTPaHUYEHHOCTU PECYpPCOB, HeOlpeneia€HHas U3MEHUHMBOCTh, OOpb0a 3a CYIIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MHUKpPO3BOMIOLIHS.
MaxkposBosnronus

Copep:xaHue yueOHOTo MaTepuana

Cunrernueckas Teopust 3Bomonuu (CTD) u e€ OCHOBHBIE TOJNIOXKEHUS. MUKPOIBOIIOIHS.
[Tonynauus Kak eIMHMIA BUAA U SBOJIOLNH.

JIBrokymue cuibl ((paKTOphI)IBONIONMUA BUIOB B MpUpoJe. MyTallMOHHBIN TMpoiecc u
KOMOMHATUBHAsT W3MEHUYUBOCTh. llomynsinoHHbIe BONMHBI W JApeiid reHoB. M3onsuus u
murpanus. EcrtecTBeHHBIE 0TOOp — Hampasisomui (axktop sBomouuud.  DopMbl
€CTeCTBEHHOT0 0TOopa. IIpucrmocoGIeHHOCTh OpraHu3MOB Kak pe3yjibTaT 3BOJIOLMH.
[Ipumepsr mpucnocobseHnid y opraHu3moB. ApoMopdo3bl W wuaHoamantanuu. Bumg u
BugooOpasoBanue. Kpurepuu Buga. OcHOBHBIE (OpMBI BUJJ000pa30BaHus: reorpapuueckoe,
JKOJIOTUYECKOE.

MaxkposBomrorusi. Dopmbl  dBoMOLMU:  (PHUIETHYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoGpaTuMocTh 3BONIOIMH

HpaKTI/ILICCKOe 3aHATHUC

OK-01, OK-02,
OK-04




Ne 8 «CpaBHenue BUIOB 10 MOP(HOIOTHUECKOMY KPUTEPUIOH»

Pa3jen 7. Bo3HuKHOBeHUE H pa3BUTHE )KU3HHM HA 3emJie

[ep}

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Coneprkanue y4eOHOro MaTepHuaia

JloHay4yHble NpPEICTABICHUS O 3apOXKACHUM KU3HU. HaydHble runore3bl BO3HUKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 W MaHCIepMus. XUMUYECKas 3BOTIONUA. AOHOTCHHBIN CHHTE3
OpraHWYECKHUX BEIIECTB W3 HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKICHUE
XUMHAYECKOH HBoJronMd. HavanbHble 3Tanbsl OHoJIormyeckoi ssosronmu. Iunoresa PHK-
mupa. PopMupoBaHHEe MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKIETKH. llepBbie
KJIETKH M MX 3BOIIONKA. PDOpMHUPOBAHKE OCHOBHBIX T'PYIIIT )KMUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paM u nepuojam. Karapxeil. Apxeiickas U npoTepo30icKas
opbl. [laneosolickas spa u €€ mnepuoapl: KeMOpHUICKMH, OPIOBUKCKHM, CUIIYpUHCKH,
JI€BOHCKHI, KAMEHHOYTOJIbHBINA, NepMCcKUil. Me3o30iickas 3pa U €€ Mmepuoibl: TPUACOBBIM,
IOpCKUii, MenoBou. KaitHo3oMcKkass 3pa W €€ Nepuojbl: IajJeOreHOBbI, HEOTCHOBBIN,
AQHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema

OpraHn4eCcKoro Mmpa.

IIpoucxoxnenue
YyeIoBeKa —
AHTPOIIOTEHES.
OCHOBHBIE CTaIUN
JBOJIFOIMU YEIOBEKA

Coneprxkanne y4eOHOro Marepuasia

CucreMa OpraHM4YecKoro Mupa Kak OTpaxxeHue 3BOJIIOIUH. OCHOBHBIC CHCTEMATHUYECKHUE
TPYIIIBI OPraHU3MOB. XapaKTEPUCTHKA KJIMMaTa M T€OJOTHYECKHUX MporeccoB. OCHOBHBIC
dTambl SBONIOIHMH PACTUTENILHOTO W JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHHH U
KUBOTHBIX. [losiBNIeHNE, paclBET U BBIMHUPAHUE TPYIII KUBBIX OPTAHU3MOB.

DOBOJIIOLIMSL  YeNOBEeKa. AHTpONoOJoTHs Kak Hayka. Pa3Butue mnpencraBieHuid o
MPOUCXOXKJACHUHN dYelloBeKa. MeToabpl HM3ydeHHsl aHTpororeHe3a. CxolCcTBa W pasziuyus
YeloBeKa W JKMBOTHBIX. (CHCTEMaTHyecKoe TMOJI0KEHUE YeNloBeKa. JIBMXKYIIUE CHJIBI
(pakTopel) aHTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTh W €CTECTBEHHBIH OTOOD.
OO61ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYIUI TPYy/Ia, MBIIIICHUE, PEYb.

OcCHOBHBIE CTaAMM W BETBU HBOJIIOIMK YEJIOBEKA: aBCTPAJOMUTEKH, UeIOBEK yMEIbIH,
Yenosek npsaMoxoasaumi, YenoBek HeaHIepTanbCKuid, UenoBEeK pa3yMHbIM COBPEMEHHOIO
Ttuma. Haxonku MCKomaeMbIX OCTaHKOB, BPEMS CYIIIECTBOBAHMS, 00IaCTh paclpOCTPaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OONBINHE pachl: €BpoIreouHas (eBpa3uiickas), HErpo-
aBCTpajoujHas (dKBaTOpHANbHAs), MOHTOJIOMAHAA (a3uaTCKO-aMepUKaHCKas). UYepTsl
MPUCIIOCOOJICHHOCTH TIPEACTABUTENCH YEIOBEUECKHMX pac K YCIOBHSIM CYIIIECTBOBAHUA.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

[IpakTHueckoe 3aHsTHE

OK-01, OK-02,
OK-04




‘ Ne O ((BpeMH 1 IIYTHU PACCCIICHUA YCJIOBCKA I10 IJIAHCTC)

Pazgen 8. Opranu3mbl M OKpY:KaIas cpeaa 4
Tewma 8.1. Coneprxkanue y4eOHOro MaTepuasia 2
Okonorus DKoJ0rus KaKk HayKa. 3a/laqd ¥ pa3/ieibl IKOJIOrMU. MeTo bl 3KOJIOTHYECKUX UCCIIEIOBaHUM.
Kak Hayka. Cpenbl DKOJIOTHYECKOe MHPOBO33PEHUE COBPEMEHHOIro yenoBeka. Cpenbl OOUTaHMS OpraHU3MOB:
KHU3HU. BOJHAs,, HA3€MHO-BO3JYIlHAas, IIOYBEHHAs, BHYTPUOPraHU3MEHHAs. OKOJOTHYECKUE
DKoslorn4yeckue ¢dakTopsl. Knaccubukamuss skonoruyeckux (akTopoB: aOMOTHYECKUE, OMOTHYECKHE U
(baxTopsl. aHTporioreHusle. JleiicTBue 5KOJOrMUYECKUX (HAaKTOPOB Ha OpPraHu3Mbl. AGMOTHYECKHE
DKoslorn4yeckue (bakTophl: CBET, TeMIleparypa, BiaaxxHocTb. dotonepuoausm. [Ipucrnocobienns opraHu3MoB OK-01. OK-02
XapaKTePUCTUKU K JedcTBui0 abumotmdeckux ¢aktopoB. buomormdeckue putmbl. buormueckue (hakTOpHI. OK-0 4’ OK-O7’
HOMYJISLUH Bunbsl  OuoTHMuUeCKHMX  B3aMMOJAEHCTBHMM: KOHKYypeHIMs, XuInHuH4ecTBO. Ilapazurtusm, ’
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAJIN3M, HEUTpAIIU3M.
3HayeHue OMOTHYECKMX B3aUMOJCHCTBUN AJIS CyILIECTBOBAHUS OPraHU3MOB B NPHUPOJIHBIX
coo01ecTBax.
DKOJIOTHYECKHE XApaKTepUCTUKH momynsauud. OCHOBHbIE IIOKa3aTesd  MOMYJISALMH:
YHUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpauus. JuHamuka
YHUCICHHOCTH NOMYJISIUU U €€ PeryJsisiius
[IpakTHYECKOE 3aHSTHE 2
Ne 10 «ITomcy€T MIOTHOCTH MONYJISIMI pa3HbIX BUJIOB PACTEHUIN»
Pa3zaen 9. Coo01iecTBa ¥ DKOJIOTHYECKHE CHCTEMbI 10 OK-01, OK-02,
OK-04, OK-07
Tema 9.1. Conepxanue yueOHOro MaTepuasa 2 K 1.1.
CoobmmecTBa CoobmectBo  opranu3mMoB  —  OworeHo3.  CTpykTypbl  OHWOIIEHO3a:  BHJIOBas,
OpPraHU3MOB, IIPOCTpaHCTBEHHas, Tpoduueckas (muuieBas). Bunpl-noMuHanTsl. CBsi3u B OHOLIEHO3E.
HKOCHUCTEMBI. Dkojorudeckue cucteMsl (3kocucreMsl). llonstne 00 »sKocucTeMe U OHMOreolEeHO3E.
[TpuponHsie QDYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOIYLIEHTBI, KOHCYMEHTBI, PEIYyLIEHTHI.
HKOCUCTEMBI. KpyroBopot BelecTB M MOTOK 3HEPrHUU B sKocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
buocpepa — skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKAa3aTeNld 3KOCHUCTEMBL: OHoMacca,
riobanpHas MPOYKIHS. DKOJIOTUYECKHUE MUPAMUJBL: MPOIYKIUU, YUCICHHOCTH, OnoMacchl. CBolicTBa

IKOCHCTEMA 3EMIIH.

9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNS, pa3BuTue. CyKIeccus.

[IpupomHble SKOCHCTEMBI. OKOCHCTEMBI peK M 03€p. ODKOCHUCTEMA XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO neca. AHTpPOIIOTE€HHBIE 9KOCUCTEMBI. ATpOIKOCHCTEMBI.
VYpOoskocucreMbl. buonornueckoe M XO3SIICTBEHHOE 3HAUEHHE arpo’KOCHCTEM U
ypboskocucteM. buopasHooOpasue kak ¢akrop ycroilumBoctu 3kocucteM. CoxpaHeHHe




OMOJIOTMYECKOT0 pa3Ho0Opa3us Ha 3emIie.

VYuenue B. U. Bepnuanckoro o 6uoctepe. ['pannibl, coctaB u crpykrypa 6uochepst. XKupoe
BemectBO M ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak TJIOOAJIBHOW SKOCHCTEMBI.
JluHamMu4eckoe paBHOBecHE W oOpaTHas cBsizb B Ouocdepe. KpyroBoporsl BemiectB u
OMOreOXMMHYECKUE IHUKJIBI 3JIeMEHTOB (yriepoja, a3zoTa). 30HaJbHOCTh OHOCHEpHI.
OcHOBHbIE OMOMBI CYIIN

Tema 9.2. IIpodeccuonanbHO OpHEHTHPOBAHHOE cojep:kaHue (coJepikaHUe MPHUKJIIATHOIO
Brnusnane MOLYJIs1)
AHTPOIOTEHHBIX YenoseuecTBO B Ouochepe 3emiau. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['nodansHbie
(dakTopoB Ha skojornyeckue mpodiembl. CocyiecTBOBaHHE MPUPOALI U yenoBeuecTBa. CoxpaHeHue
o6uochepy O0uopa3zHoOoOpa3usi Kak OCHOBa ycToWumBocTH Ouocdepbl. OcHOBa palMOHATIHLHOTO
yOpaBieHUS TPUPOAHBIMU PECypCaMU M HMX HCIOIb30BaHue. JloCTHKeHUs OMOJIOTHH U
OXpaHa MPHUPOJIbI
[IpakTHueckoe 3aHsTHE
No 11 «OTXx0/1b1 TPOU3BOJICTBA»
Tema 9.3. IIpodeccuonaibHO OpUEHTHPOBAHHOE CoOJAep:KaHUe (coaeprkaHHe TMPHUKJIATHOTO
BnusiHue counanbHo- | MOIYJIst)
HKOJIOTUYECKHUX 310poBbe U ero cocrapistonue. MakToppl, MOJOKUTEIHHO U OTPUIIATENILHO BIMSIOIINE Ha

(akTopoB Ha
3JI0POBBE YETIOBEKA

opraHusM denoBeka. [IpoGiiemMa TEXHOTEHHBIX BO3JCHCTBUH Ha 370pOBbE 4YeloBeKa
(37eKTpOMarHUTHbIE I0JIsA, OBITOBas XWUMHUS, HW30BITOYHBIE ULIYMbI, pagualus W T.II.).
Apantanust  opraHu3sMa yeloBeka K (akropam okpykaromed cpensl. [TpuHnmmns
(bopmupoBaHus 310poBbecOeperaronero noseaeHus. Guszndeckas aKTUBHOCTh M 3JJOPOBBE.
broxumuueckne acieKThl pallMOHAIBHOIO TUTAHMUS

JlaGopaTopHble 3aHITHS

Ne 2 «YmMcTBeHHas pabOTOCIIOCOOHOCTD)

Pazgen 10. Cenekuusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHHU

Tema 10.1.
Cenexmus
KaK HayKa U MPOIecC.
OCHOBBI
OHMOTEXHOIOTHHI

Copep:xaHue yueOHOTo MaTepuana

Cenexkuus Kak Hayka W TMpouecc. 3apoKICHHE CEICKIMH U JoMecTukanus. Ydyenue H. H.
BaBuioBa o 1meHTpax MHOrooOpasusi U NPOUCXOXKICHHS KYJIbTYPHBIX pacTeHuil. LIeHTpbI
MIPOUCXOXKACHUS JTOMAlIHUX >KUBOTHBIX. CopT, mopona, mraMM. COBpEMEHHBIE METOJbI
CEEeKIIUU. Maccosblit
U WUHJIUBUIYaJIbHBIH OTOOpBHI B CEJNEKIUH pacTeHWH M KUBOTHBIX. OLIEHKa 3KCTepbepa.
bauskopoacTBeHHOE cKpemuBaHue — MHOpuIuHr. Ywncras auHusa. CKpelMBaHUE YHCTBHIX
muHnil. ['ereposuc, nnm rubpuanas cuna. HeponacTBeHHOe CKpeliMBaHHEe — ayTOPUAMHI.

OK-01, OK-02,
OK-04, OK-07
K 1.1.




Otnanénnas rubpuausauus U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 M IOJIy4eHHue
MOJIMIUIONIOB. JJOCTHKEHUS CEIEKIIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buorexHonoruss kak oOTpaciib INPOU3BOACTBA. ['€HHas WHXKEHEpUsA. OTalbl CO3AAHUA
pexombunanTHoi JIHK u Tpancrennbix opranusmoB. Kierounas unxenepus. Kierounsie
KYJIBTYPBI. MUuKpOKIOHaIbHOE pa3sMHOKEHHUE pacTeHHH. Knonuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. DKOJIOTHYECKUE U ITHUYECKHE
npo6sembl. 'MO — reHeTndecku MOAM(PULIMPOBAHHBIE OPraHU3MBbI

Tema 10.2. IIpodeccnonanbHO OpHEHTHPOBAHHOE cojAepxkaHue (coAepkaHUe MPHUKJIATHOIO
bruorexHonoruu MOYJIs1)
B JKU3HH U ipodeccuu | [IpakTHUECKOE 3aHATHE 2
Neo 12 Keiicpl Ha aHanu3 UHQOPMAIMKM O HAYYHBIX JOCTHXKEHHUSAX B OOJIACTH T'€HETUYECKUX
TEXHOJIOTHH, KJI€TOYHON MH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTUM. 3aluTa Keiica.
Pa3nes 11. Pemienne keiicoB B 00J1acTH OMOTEXHOJIOTHIA 6
Tema 11.1 IIpogeccuonanbHO OpHEHTHPOBAHHOE coJepkaHue (coAepi:KaHHe TPHUKJIATIHOIO 2
ConuanbHo- MO/LYJIst)
JTHYECKHUE aCIEKThl | DTUYECKHE aCHEKThl Pa3BUTHs OMOTEXHOIOTUN U MPUMEHEHHE UX B KU3HHU YEIOBEKa, OUCK
OMOTEXHOJIOTHH U aHanu3 UHPOpMAIMM M3 pPa3IMYHBIX HCTOYHUKOB (Hay4yHas H YydyeOHO-HaydHas OK-01, OK-02,
JUTepaTypa, CpecTBa MaccoBor nH(popmaluu, cetb HTEepHET U 1pyrue) OK-04, OK-07
IIpakTruecKkue 3aHATHs 4 K 1.1.
Ne 13 Keiicbl Ha aHanu3 uHGOpPMALMU O PaA3BUTUM OUOTEXHOJOTMH C MPUMEHEHHEM
TEXHUYECKUX CHCTEM (TI0 MUHU-TPYIIIaM).
Ne 14 3ammra kelica: mpencTaBleHUE pe3yJIbTATOB pEIIEHUS KEeHCOB (BBICTYIIEHHE C
MIPE3CHTAINECH )
IIpomeskyTounasi arrectanus (1 depeHIMpOoBaHHbIN 3a4eT) 2
Bcero: 72




3. YcioBus peaju3anuu NporpaMMbl 00111e00pa3oBaTeIbLHON JUCIHUILIHHbI
3.1. Jlns peajm3auMud NpPOrpaMmbl JUCHMIUIMHBI  JO/KHBI  OBITH
NpeaycMOTPEeHbI CJIeyIolue clieunalbHble MOMeIeHUs :

Kabuner «buosorumy, OCHAILICHHBIN 000pyIOBaHUEM: CTOJI
JEMOHCTPALIMOHHBIM  (C  pAaKOBMHOW, TMOJBOAKOM U  OTBEJACHHEM  BOJIbI,
CAaHTEXHHUKOM,  SJEKTPUYECKUMHM  pO3€TKaMH,  aBTOMaTaMH  aBapUITHOTO
OTKJIIOUCHMSI TOKa), JIaDOpaTOpHBIA OCTPOBHOW CTOJI (IBYXCTOPOHHHUH, C
3aIlUTHBIM, XUMOCTOUKUM
U TEPMOCTOUKHM TIOKPBITHEM, HAACTOIBEM, C TOJCBETKOM M AJICKTPUUICCKUMU
pO3eTKamMH, TOJBOJAKOM U OTBEIECHHEM BOJBI, W CAHTEXHHUKOW), CTYIH
71a00paTOPHBII MTOBOPOTHBIHN, PETYIUPYEMBIN MO BBICOTE.

[IpuMmepHblid  TIEpeUYEeHb  JEMOHCTPALMOHHOTO W JIaDOpaTOpPHOIo
o0opy10BaHUS.

JleMOHCTpanoHHOE 000PYA0BaHHUE U MPUOOPHI:

— KOMIUICKT BJIQKHBIX MPENapaToB IEMOHCTPAIIMOHHBIN

— KOMIUIEKT TepOapueB MO CHUCTEMaTUKE PACTEHUW C OIpeaeTuTeIbHbIMU
KapTOUYKaMu

— KOMIUIEKT KOJUIEKIIUH IEMOHCTPALIMOHHBIN

— IU(PPOBOK MUKPOCKOI OMHOKYJISIPHBIN (C Kamepoi)
JlaGopaTopHO-TEXHOJOTHYECKOE obopymoBaHue (;mabopaTopHoOe

o0opynoBaHue, MpUOOPbI, HAOOPHI JJI SKCIIEPUMEHTA, UHCTPYMEHTHI):

MOJIENIN, MYJISKH, allIUTMKALIUN

— KOMIUIEKT MOJICJIEH-aNIIUKALIMNA TEMOHCTPALIMOHHBIN

— KOMIUIEKT aHATOMHYECKUX MOJIEJIEH IEMOHCTPAIIMOHHBIN
— Ha0O0p MaTICOHTOJOTUYECKUX MYJISKEH

— KOMIUIEKT OOTAaHUYECKUX MOJIEIeH JEMOHCTPAIMOHHBIN
— KOMIUIEKT 300JIOTUYECKUX MOJIEJIEN IEMOHCTPALIMOHHBIN
— KOMIUIEKT MYJISKEN IEMOHCTPALIMOHHBIN

— CKCJICT 4YCJIOBCKA



— TOpC YeIoBeKa pa300OpHBIT
— KOMIUIEKT MOJENEH
— KOMIUIEKT CKEJIETOB Pa3JIMYHbIX KJIACCOB KUBOTHBIX
— TaOMMIBI penbedHbIC
— JIEMOHCTpAIIMOHHbIE Y4eOHO-HATJISHBIE TOCOOUS
— KOMIUIEKT HOPTPETOB 151 opopMIICHUS KaOnHeTa
— nabopaHTCcKas i KaOuHeTa OMOJIOTHH U DKOJIOTHH
— CTOJI C SIIIUKaMU JJI1 XpaHEHUs/TyMOOn
— Kpecyio opucHoe
— CTOJI JIabOpaTOPHBINA MOCUHBIN
— CyIIWIbHAs MaHeNb JIJIS TOCY/IbI
— mKad A XpaHEHHs] YYEOHBIX TTOCOOMI
— mKad A XpaHEHUS BIAKHBIX IPENapaToB, 3aIUPAIOLIUIICS Ha KITHOY
— mKkad U1 XpaHeHus J1abopaTOPHOM MOCY b/ TIPUOOPOB
— 11abOpaHTCKUI CTOM
— CTyJ JJabopaTOpHBIN
— KOMIUIEKT €pIIeH IJ11 MbIThsI JTJAOOPATOPHOU MOCYIBI.
[IpuMepHBIi MEpeUYeHb JIEMOHCTPALIMOHHOTO W JIabOpaTOpPHOro 00O0pYyaOBaHUs
HOCHUT PEKOMEHIaTEIbHBIA XapaKTep.
3.2. HupopmanuoHHOe oOecnedyeHHe peau3auu NPporpaMmMbl
Jlns  peanuzaiuud  NPOrpamMMbl  JUCHMIUIMHBI ~ OMOJIMOTEUHBIH  QOH.
0o0pa30BaTeNbHON OpraHM3aluy JOJKEH MMETh IeYaTHbIE W/WIM DJIEKTPOHHBIC
y4eOHUKM U pa3paboTaHHbIE B KOMIUIEKTE C HHMMHM ydeOHble mocoOus (mpu
HAJIMYUM), JAOMYIIEHHBIE K HMCIOJb30BAaHUIO MPHU peanu3alnuu o0pa3zoBaTeNIbHbBIX
porpamMm cpenHero npodecCHuoHaNbHOrO 00pa3oBaHUs, pealn3yeMbIXx Ha 0Oaze
OCHOBHOTO 00111eT0 00pa30oBaHuUs.
[Ipun peanuzanuu nporpaMMmbl AUCHUILIMHBL BO3MOXKHO HCIOJIb30BaHHUE
AJIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB, AOMYIIEHHBIX K HMCIOJIb30BAHUIO MPHU

peanu3aiuy 00pa3oBaTeIbHBIX MPOTPaAMM CPEIHETO 00IIeTo 00pa30BaHus.



3.3. UndopmannoHHoe odecneyeHne peajsn3alui NporpaMmsbl

Ilepeyenbr pexomMeHAyeMbIX Yy4eOHBIX u3aaHuil, HTEpHeT-pecypcos,
JAOIOJIHUTEJIbHOU JIUTEPATYPbI

OcHOBHbIE MCTOYHHUKH:

1.Bepxomennena FO.I1. buonorust [DnexkTpoHHbIN pecypc|: yueOHOEe mocodue
st CI1IO/ BepxomenneBa HO.I1.— DnekTtpoH. TekcToBhie naHHBIC.— Caparos:
[TpodobpazoBanue, 2020.— 146 C.— Pexum J0CTyTa:
http://www.iprbookshop.ru/91854.html.

2. Tynskosa, O. B. buonorus : yueonuk nis CIIO / O. B. TynskoBa. — 2-¢
u3n. — Capatos : [IpodoOpazoBanue, 2024. — 450 c. — ISBN 978-5-4488-2099-
1. — TekcT : 2NMeKTPOHHBIN // DIEKTPOHHBINA pecypc HU(PpoBO 0Opa3zoBaTEIHLHON
cpenbt CITO PROFo6pa3osanue : [caiit]. — URL.: https://profspo.ru/books/140689
JlonoJIHUTeIbHbIE HCTOYHUKU:

- OTCYTCTBYIOT.

HNuTepHeT-pecypcenl

1. www.openclass.ru  (OTKpBITBIM  KJIacC:  CceTeBble  0Opa3oBaTelIbHbBIC
COO0IIIEeCTBA).

2. www.school-collection.edu.ru (Enunas KOJUICKIIUS U (POBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

3. www.festival.lseptember.ru (dectuBanp negarorudeckux uae «OTKPbITHINA
YPOK»).

4. www.sbio.info (Bcs 6uonorusi. CoBpeMeHHasi OUoJorusi, CTaTbl, HOBOCTH,
OoubMoTeKa).

S. www.window.edu.ru (EquHoe okHO mocTyna k oOpa3oBaTeabHBIM pecypcam
HNuTepHeTa no OMOJIOTHH).

6. www.5ballov.ru/test (Tect ny1s1 aOUTypHUEHTOB O BCEMY HIKOJIBHOMY KypCy
ouonorun).

7. www.vspu.ac.ru/deold/bio/bio.htm (TenexkoMMyHUKAIIMOHHBIE BUKTOPHUHBI
1o OMOJIOTUH M 3KOJIOTHH Ha cepBepe BopoHexkckoro yHuBepcurera).

8. www.biology.ru (buomoruss B OTkpeiToM Kouiemxke. CalT COAEPKUT

AJIEKTPOHHBIN yueOHUK 110 6uosoruu, On-line Tectsr).



4. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHUs 00111e00pa3oBaTe/IbHOM
AUCHUNIIMHBI

KonTposs, ¥ omeHka pe3yapTaTOB OCBOEHHMS  00IIe00pa30BaTeIbHON

JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCUUIUIMHAPHBIE PE3YyJIbTaThl, HAIIPaBJICHHbIE Ha

¢opMupoBaHue OOHMMX M MPO(ECCHOHANBHBIX KOMIIETEHLUH 10 pasjenaM M TeMaMm

COACPKaHUA yq€6HOFO MaTtcpualia.

Oob6masi/mpodeccnoHabHasA Pa3zgen/Tema Tun OIICHOYHBIX
KOMIIeTeH U MepOonpHUsiTHS

OK 01. Bsibupares cnocobst | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOcy>kaeHue 1Mo BOpocam
pemeHus 3ama4 | 4.3,5.1-54, 6.1-6.3, 7.1-7.3, | JIeKOUH

npogeCCUuOHATBHON 8.1, 8.2, 9.1-9.3 Paspabotka rimoccapus

ACATCIIBHOCTH IPUMCHHUTCIBHO
K pa3JIMYHbIM KOHTCKCTaM

9.411-0/c?, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

3anonHeHue
TadJIUIL
TectupoBanue
YcTHbIN onpoc
JIMKTaHT Ha WCMNOJb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHHOJIOTHMH U CUMBOJIMKH
NunuBunyansHas
camocTosTelbHas paboTa
IIpencraBieHne  pe3ynbTaToOB
MPAKTUYECKUX paboT
KonTtposnbHble paboThl

3amuTa TBOpUYECKUX padoT

CpPaBHHUTCIIbHBIX

3amura WHIMBUyaTIbHbBIX
MPOEKTOB
Brimmonnenue 3aJaHul

MIPOMEXKYTOUYHOM aTTECTAUH

OK 02. UcnonwzoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemas JUCKyCCHs IO

COBpPEMEHHBIE cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIeKIHH

TIOUCKa, aHanmu3a | 71.73 81, 8.2, 9.1-9.3, | Paspaborka MeHTanbHO#M

u ’ UH(POPMAIIMOHHBIE 10.2,10.311-0/c, 11.11I-0/c 71ab0paTOPHBIX padoT

TEXHOJIOTUU JUISL BBIOJIHEHUS [IpencraBienue pe3ylibTaToOB

3a1a4 npodeccuoHanbHOM MPAKTUYECKHUX paboT

JeSITeIbHOCTH [TpencraBieHne yCTHBIX
COOOIIIEHUH ¢ Mpe3eHTalueH,
MOJITOTOBJICHHBIX 10 TIEPEYHIO
HCTOYHHUKOB,
PEKOMEHTI0BaHHBIX
peroiaBaTeseM

OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyx1eHNE IO BOIPOCaM

B3aMO/ICHCTBOBATH v | 4.3 51-5.4,6.1-6.3, 7.1-7.3, | nexuun

paboTaTh B KOJUJICKTUBE U

KOMaH/Ie

8.1,
9.4I1-o/c,

8.2,
9.5I1-o/c,

9.1-9.3,
10.1,

IIpencraBnenue pe3ysbTaTOB
MPaKTUYECKUX padoT

2 TIpodeccrOHALHO OPUEHTHPOBAHHOE COAEPKAHUE (CONEPIKAHUE TIPUKIIATHOTO MOYJIs)




10.2, 10.3IT-o/c, 11.111-0/c

3ammTa TBOPYECKUX paboT
3aIJ_II/ITa HHAUWBUAYAJIbHBIX
MIPOCKTOB

OK 07. CopeiictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | Ob6cyxneHue mo Bonpocam

COXpaHEHHUIO okpyxaromen | 41-4.3, 5.1-5.4, 6.1-6.3, | IeKuuu

Cpcanl, pecypcoc6epe>i<eHmo, 7.1-7.3, 8.1, 8.2, 9.1-9.3, Pa3pa60TKa rjioccapus

H[6)I/IM6H}ITI> 3HAHHS | g 4y /e, 9.5M-o/c, 10.1, 3agOJ'IHCHI/Ie CPaBHUTEIHHBIX

0 U3MEHEHUU KJIMMaTa, Ta0JIuII

TIPUHITUTIBI OCpEIKITUBOTO 10.2, 10.3M-o/c, 11.11I-0/c TectupoBanue

npou3BoAcTBa,  3(hdexkTuBHO VYeTHbli onpoc

JIeMCTBOBATh JIMKTaHT Ha WCIOJb30BaHHUE

B UPE3BBIYAIHBIX CHTYAIIHIX apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
CcaMOCTOSTENIbHAs paboTa
[IpencraBinenue pe3ynbTaTOB
MPaKTHUYECKUX PadoT
KoHnTponbHble paboThl
3ammuTa TBOPYECKUX pabOT
3amura WHIMBUTYaTbHBIX
MIPOCKTOB
Brimonnenune 3amanui
MIPOMEKYTOUHOM aTTeCTaINH

IIK 1.1. OcymectBisate | Temsr 16.1-6.3, 7.1-7.3, 8.1, | O6cyxaenne o Bornpocam

peanu3anuio HOpM | 8.2, 9.1-9.3, | ICKUIMH

MaTEpHAIIBLHOTO U 9.4I1-o/c, 9.5I1-o/c, 10.1, PaspaboTka rioccapus

10.2, 10.31T-o0/c, 11.111-0/c

3anonHeHue
TabNIuI
TectupoBanue
YcTHBIN onpoc

CpPaBHHUTCIIbHBIX




