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COJEPKAHUE

OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIEOBPA30OBATEJLHOMN JUCIATLINHBI

CTPYKTYPA U COAEP/ KAHUE
OBIIEOBPA30OBATEJLHOMN JUCIATLINHBI

. YCJIOBUS PEAJIM3AIIMU ITPOI'PAMMBbI

OBIIEOBPA3OBATEJLHON JUCHUILIAHBI

. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIEOBPA30BATEJILHOM JNCHMUIIINHBI



1. OBIIAS XAPAKTEPUCTHUKA PABOUYEN ITPOI' PAMMBI
OBIIIEOBPA30OBATEJBbHOM JUCHUILIAHBI

1.1. MecTo THCHHUIUIMHBI B CTPYKTYpe o0pa3oBaTeiibHO# nporpammbl CITO:
OobmeoOpa3oBatenpHas aucuuiiinHa «buonorus» sBnseTcs o00A3aTeIbHOM YacTbIO
0011e00pa3oBaTeIbHOTO UKJIa 00pa3oBaTeNbHON mporpammsl B cootBercTBun ¢ ®I'OC CIIO

21.02.19 «3emieycTpoiicTBO»

1.2. Heau U miianHupyemMblie pe3yabTAaThl 0CBOCHUS IUCHUILINHbI:
1.2.1. Heab aucuuniuHbl

Coneprxanue mporpaMmmbl 0011e00pa3oBaTeIbHON AUCIUILTNHBI «BHOIOTHs» HAPaBICHO
Ha JIOCTWXKEHHME pe3yibTaToOB e€e M3ydyeHus B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC COO c
yuetoM npocdeccuonanbHoil HampaBieHHocTH PI'OC CIIO. llens wu3ydeHHS AUCHUILTAHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIOIIUMHUCS 3HAHUSIMH O CTPYKTYpHO-
(yHKIIMOHAJIBHOW OpraHu3alluy JKMBBIX CHCTEM pa3HOIO paHra M MpHOOpETeHUuEe YMEHHM
MCIIOJIb30BATh ATH 3HAHUSI JIJIsl TPAMOTHBIX AEMCTBUI B OTHOLIEHUH OOBEKTOB KUBOUM MPUPOIBI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX TPOOJIEM.
JlocTikeHune nenyd M3y4deHus AUCHUIUMHBL «buonorus» Ha 06a30BOM ypoBHE oOecreurBaeTCs
peleHueM CIeyoIuX 3a1a4:
. OCBOEHHE OOYYarOIIMMHCS CHCTEMbl 3HAaHHM O OHMOJOTMYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBUiIax, CIyKallUX OCHOBOH Uil (pOpMUpPOBaHUS
IIPEICTaBICHUN 0 €CTECTBEHHO-HAY4YHOHI KapTUHE MUpa,
0 METO/AaX HAay4yHOro IO3HaHHs, CTPOCHUH, MHOTOOOpa3HMH M OCOOEHHOCTSAX MKHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHM3alliM, BBIJAIONIIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBaHUSIX B
OuoJIoruy;
. ¢dbopmupoBaHue y oOyyaromuxcs MIO3HABATENIbHBIX, MHTEIJIEKTYaIbHBIX
U TBOPYECKMX CIOCOOHOCTEM B IIpollecce€ aHajau3a JAaHHbIX O IMYyTIX pPa3BUTHA
B OMOJIOTMH Hay4YHBIX B3IJIAZ0B, UACH U MOAXO0J0B K U3YUYEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS
OpraHu3aluy;
. CTaHOBJIEHHE Yy OOydJarommxcsi oOmed KyJnbTypbl, (YHKIIMOHAJIBLHOW TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;
. dopmupoBaHue y 00yYaromuxcs YMEHMH WIUIIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKHX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTU YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULHUHCKUX

TEXHOJIOTUH U ar pOGI/IOTeXHOHOI‘ I/II>'I;



o BOCIIUTaHHE YOS )KIEHHOCTH B BO3MOXHOCTH [TO3HAHUS YEJIOBEKOM JKUBOH

HIPUPOBI, HEOOXOAUMOCTH OEPEeKHOT0 OTHOIIEHMS K HEW, COOIIOAEHUS ITHUECKUX HOPM IpHU
POBEICHUH OMOJOTHYECKUX MCCIIeIOBAHUML;

o OCO3HAHHE LIEHHOCTH OMOJIOTMUYECKUX 3HAHUU JUIsl TIOBBILIEHUSI YPOBHSI 3KOJIOTMUYECKOM
KYJIBTYPBI, U1 GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

. OpUMEHEHHE MPUOOPETEHHBIX 3HAHMA W yMEHHH B  TOBCEJHEBHOH  KHU3HHU
Ul OLEHKM IIOCICACTBHM CBOCH JEATENBHOCTH II0 OTHOIICHHIO K OKPYXKAlOWICH cpene,

COOCTBEHHOMY 3/10pPOBBIO, 00OCHOBAaHHUE U COOIIOICHHE MEP POPHIAKTUKN 3a00IeBaHUI.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOECHHUSI 001I€00Pa30BATEIbLHOM IMCHUIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

O6mme xomneteniuu (nainee — OK) u npodeccuonansupie komneteHmu (naiee — [MK) ®IOC
CIIO B COOTHECEHHUH c JUYHOCTHBIMH, METaIpeIMETHBIMU
W TpeIMeTHBIMH  pe3ylnbTaTamMu  oOydeHuss 0OazoBoro ypoBHsS (manee —  [IPO)

®I'OC COO npexncrapiieHbl B Ta0IULIE:



Ko u I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

HAUMeHOBaHHe

‘l’OPM“PyeMHuX Oo6uue JMCUMILITMHAPHbIE

KOMIIeTeHIU
OK O01. BwiOupats | JIuuHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHWK O MECTE€ U POJIM OHMOJIOTHH
CHocOOBl  pemIeHus | TPYAOBOTO BOCIIUTAHUS: B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAJIBHOH TPaAMOTHOCTH
3a1a4 - TOTOBHOCTb K TpPYAY, OCO3HaHUE IIEHHOCTH MAacTEepCTBA, | UYeJIOBEKa ISl pEHICHUS )KU3HEHHBIX TPOOJIEeM.
npoeCCHOHATBHON | TpyAoIIo0ue; I1P6 2. ChopMUpOBaHHOCTb YMEHHSI PACKPBIBATH COJCpIKaHHE
NEeSITEIbHOCTH - TOTOBHOCTh K AKTUBHOHM JAEATEIbHOCTH TEXHOJOTMUECKOH | OCHOBOIONATaloOUIMX OWOIIOTUYECKUX TEPMUHOB U  TOHSITHIA:
IPUMEHUTEIBHO u COLIMaIbHOU HAIpPaBJIEHHOCTH, CHOCOOHOCTb | KU3Hb, KIJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ, TOIMYJALHUSA,
K pa3IMYHbIM | MHULIUUPOBATH, INIAHUPOBATh U CAMOCTOATEIBHO BBINOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; MeTabonu3M (0OMEH BEleCTB
KOHTEKCTaM TaKylo JeSITeIbHOCTD; U TpeBpallleHue DHHEeprum), Tromeocras (camoperyisuus),

- HWHTEpeC K pasmmyHbiM chepam mpodeccuoHaIbHON
JIeATEILHOCTH.

MetanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
JIEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNFHO (HOPMYIHUPOBATh U aAKTyaJIM3UPOBATH
po0JieMy, pacCMaTPUBaTh €€ BCECTOPOHHE;

- YCTaHaBNWBATh CYHIECTBEHHBIA MpPU3HAK WM OCHOBaHUS
JUTSL CpaBHEHUS, KilacCu(UKaAIMy U 0000IIEeHHMS;

- OTIIPENENATh LEH e TEIIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUH UX JOCTHKCHHSI,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHSI

B PacCMaTPUBACMBIX SBICHHSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3yJIbTaTOB
MHOCJIENCTBUN NEITEILHOCTY,

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEITLCKON

U TPOCKTHOW JIeATENHHOCTH, HABBIKAMHU pa3pelieHus

ACATCIIBHOCTb, OICHHWBATH
oeisaM, OLCHUBAThb  PHUCKHU

OuocuHTe3 Oelika, CTPYKTYpHAas OpraHU3allusl >KUBBIX CUCTEM,
JTUCKPETHOCT, caMOperyJsius, CaMOBOCIIPOU3BEICHUE
(penponykuus), HACJIe/ICTBEHHOCTb, U3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBASI OPraHU3aLIUA.

I1P6 3. CdopMuUpOBaHHOCTb YMEHHsI PACKPBIBATH COJEp)KaHHE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKUX TEOPUH U THUIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MIPOUCXOXKJACHUS )KU3HU U YEIIOBEKA.

I1P6 4. ChopmMupoBaHHOCTD YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATaloIIMe OMOJIOTUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH
(I Menpnensa, T. Moprana, H.W. BaBumnoBa, 3. I'ekkens,
®. Mronnepa, K. bapa), rpanuiibl ux TpUMEHUMOCTH K >KUBBIM
CUCTEMaM.

ITP6 5. TlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOJ/OB
Hay4YHOTO MMO3HAHUS, UCTIONIB3YEMbIX B OMOJIOTHH: HAOIIOICHUS

Y OTMHCAHUS KUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3aINH
U TIPOBEACHUS OMOJOTUYECKOTO OKCIEPUMEHTA, BBIIBMKECHUS
TUINIOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYNHAMHU, 0OBSICHEHHS MOJTYYCHHBIX pe3yabTaToOB
u  GOPMYITUPOBAHUS BHIBOJIOB C HCIOJIB30BAHUEM HAyYHBIX




npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIC CBS3H

nu aKTyaJII/I3I/Ip0BaTB Saﬂaqy, BbIABUT'aTb I‘PIHOTC?;Y

€¢ peUICHHs, HAXOJIUTh apryMEHTBI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a7aBaTb IapaMeTpbl U KpUTEpUU
peIeHUs;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIG B XO0I€ peIJ_IeHI/ISI 3a1a4u
pe3yJbTaThl, KPUTHYECKH OILEHWBATh HX JOCTOBEPHOCT,
HpOI‘HO?;I/IpOBaTB U3MCHCHUEC B HOBBIX YCJ'IOBI/ISIX;
pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIIN3a
HMEIOIUXCS MaTepUaIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;
-- YMETh NIEPEHOCUTH 3HAHHS B TTIO3HABATEIIbHYIO

Y IIPaKTUYECKYIO 00JIaCTH KU3HEAEITEIbHOCTH;

- YMEThb WHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEIAMETHBIX
o0OJacrei;

- BBUIBMIaTh HOBBIC HJCH, IIpejjaraTb OPHTrHHAIbHBIC
MOJIXOJbI U PELICHUS

MIOHATUN, TEOPUH U 3aKOHOB.

I1P6 6. ChopmMHpOBaHHOCTE yMEHHS BBIICIATH CYIIECTBECHHBIC
NPU3HAKK ~ BUPYCOB, KJIETOK NPOKAPHOT U  JYKAPHOT;
OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHW3MOB, BH/IOB,
OMOTEOIIEHO30B U JKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W TPEBpAIllCHUs SHEPTUH B KIETKe, (HOTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, MEHO3a, OIUIOAOTBOPEHHS, Pa3BUTHUS M Pa3MHOXKEHHUS,
WHAWBUIYAIBHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHesa), OOphObI 3a

CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BUA000pa30BaHMUS,
IPUCTIOCOOICHHOCTH OPTaHW3MOB K Cpefe OOWTaHWs, BIUSHHA
KOMIIOHEHTOB ~ 3KOCHCTEM, AQHTPOIIOTEHHBIX  W3MEHEHHH

B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BEUIECTB U MPEBpPAIllEHUE SHEPTUU B brochepe.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUSI NPUMEHSITH MOJIYyYEHHbIE
3HaHUA U1 OOBSICHEHHS OMONOTHYECKUX MPOLIECCOB U SIBICHMUIA,
JUISL IPUHSTHS IPAKTUYECKUX PELICHUH B IOBCETHEBHOM KU3HU

Cc uenbto obecriedeHHss OE30MaCHOCTH CBOErO 370POBbSl U
3JI0pOBbsI OKPYKAIOLIMX JIFOJeH, COOM0eHUsT 37J0pOBOro oOpasa
JKA3HU, HOPM I'PaMOTHOT'O TOBEJICHHS B OKPYKAIOIIEH TPUPOTHOM
cpeze; MOHMMaHUue HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHHUN
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pallOHAJIBHOTO
IPUPOIONOIB30BAHUS.

I[IP6 8. CdopmupoBaHHOCTH YMEHHUS pemiaTh OHOJIOTHYECKUE
3a/1a4M, COCTABIISATh TEHOTUIIMYECKHUE CXEMBI CKPEILMBAHUS

JUIS pa3HbIX THUIIOB HACJEJO0BAaHUS IPU3HAKOB Y OpPraHU3MOB,
COCTaBJIATh CXEMbI IIEPEHOCA BEILECTB U DHEPIHMM B IKOCHCTEMAX
(uenu nmuTaHuUs, MUILIEBBIE CETH).

IIP6 9. CdopMUpOBaHHOCTH YMEHHUH KPUTHYECKH OLIEHUBATh
nH(popMann0 OUOJIOTUYECKOTO  COJAEpIKAHMS, BKIIOYAIONIYIO
NICEBJJOHAYYHbIE 3HAHUA W3 Pa3IUYHBIX HCTOYHHMKOB (CpeacTBa

MaccoBoi  MH(pOpMallMU, HAY4YHO-TIOMYJSpPHbIE MaTepuabl);
HMHTEPIPETUPOBATH ITUYECKUE ACIIEKTBI COBPEMEHHBIX
HCCICIOBAHUM B  OHOJIOTMH, MEIMIMHE, OHOTECXHOJIOIHU,




OKOJIOTHYCCKHEC
10

paccMarpuBath  TJIOOAJIbHbBIC
COBPEMEHHOCTH,  (HOPMHUPOBATH
COOCTBEHHYIO MO3HIIHIO.

I[TP6 10. ChopMupoBaHHOCTHL YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHbOpMallMu M3  HECKOJIbKMX  HCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh NOHSTUHHBIN annapar OMoJIoruu

pOOIIeMBI
OTHOIICHHIO K  HHM

OK 02.
Hcnonws3oBars
COBPEMEHHBIE
CpeAcTBa  TIOHWCKa,
aHaim3a

U HHTEPIpETAINH
uHpopmanuu

U UH(OPMAIMOHHBIE
TEXHOJIOTHH TUTST
BBITTOJIHEHUST 337124
npodeccuoHanbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE pe3yNabTaThl JOJDKHBI OTpaXkaTb B YacTHU:
[IEHHOCTH HAYYHOTO MO3HAHUS:

-c(hopMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBCHHOMN
MPAKTHUKH, OCHOBAaHHOTO  HAa  JUAJNOre  KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOECTO MecTa
B MOJIUKYJIBTYPHOM MHpE.

MertanpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJaJeTh  HaBbIKAMU  TOJY4YEHHUS  HHPOpMAIH
U3  HUCTOYHUKOB  pPa3HbIX  THUIIOB,  CaMOCTOSTEJIBHO
OCYIIECTBIIATh TIOHCK, aHaJuns, CHUCTEMATH3ALNIO

U MHTEPIpETaLnI0 HHPOPMALUU PA3IMYHbIX BUAOB U (HhopMm
IpeJICTaBICHHUS;

- OLIEHUBaTh JOCTOBEPHOCTb, JIESTMTUMHOCTh WH(pOpMaINH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHU O MECTE M POJI OMOJIOTHH

B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAJIBHOH TPAMOTHOCTH
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX MTPOo0JIeM.

I[IP6 7. CdopMUPOBAHHOCTb YMEHHUSI NPHUMEHSTH I1OJTYYEHHbIE
3HaHUS U1 OOBSICHEHHUsS] OMOJIOIMYECKHX IMPOLECCOB U SIBICHUH,
JUTSL IPUHSTHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

c 1enpl0 oOecrieyeHHs O€30MaCHOCTH CBOErO 3JI0pOBbsl U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIOACHUS 30pOBOTO 00paza
KHU3HH, HOPM TPAaMOTHOI'O TIOBEJICHUS B OKPY>KAIOLLEH NPUPOIHON
cpeze; MOHMMaHue HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKECHHUN
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOIMH Ul palMOHAJIBLHOTO
MIPUPOIOTIOIB30BAHHS.

I1P6 10. CpopmupoBaHHOCTH yYMEHHMH co37aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOM
UHPOpPMALIMM M3  HECKOJBKMX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUIHBIN amnmapar 6MoJ0ruu

OK 04. DddexTrBHO
B3alMOJICCTBOBATE
U paboTath

B KOJUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yiabTaThl MOOJOKHBI OTpPaAXaTb B YaACTH:

IEHHOCTM HAYYHOTO TIO3HAHUSA: OCO3HAHHE LEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTb  OCYILECTBJIATH
MPOEKTHYIO " HCCIIEIOBATENBCKYIO JIeATEIbHOCTh
VHJIUBUAYAJIBHO U B TPYIIIIE.

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
OBsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHAs JICSITCIIbHOCTD:

I1P6 5. IlpuoOpereHue ombiTa MPUMEHEHUS] OCHOBHBIX METOOB
Hay4YyHOT'O MO3HAHHUS, UCIIOJIb3YEMbIX B OMOJIOTUU: HAONIONEHUS U
OIMCAaHUS )KUBBIX CUCTEM, IIPOLIECCOB U SBICHUN; OPraHU3alUuu U
MpoBeJeHUs]  OMOJIOTUYECKOTO0  AKCIEPUMEHTA,  BBIIBUKCHHS
TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAY MCCIEAyEMbIMU
BEJTMYUHAMU, OOBSICHEHUSI TIOTYYeHHBIX PE3YJIbTaTOB

u  (QOpMyTUpOBaHHUS BBIBOJOB C HCIOJb30BAHUEM HAYUYHBIX
MIOHSTU, TEOPUN U 3aKOHOB




- IOHUMATh U UCTIOIH30BATH MPEUMYIIIECTBA KOMAHIHOMN
Y UHIUBUIyaJIbHOW PabOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIKCHHIO: COCTaBIATh IIIaH  JICHCTBHIMA,
pacnpenensiatb poJiM € Yy4ETOM MHEHUHA YYaCTHUKOB

00CyXJ1aTh pe3y/IbTaThl COBMECTHOM pabOThI

OK 07.
CopelicTBOBATH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MIPUMEHSITh
3HaHUS

00 W3MEHEHUHN
KJIMMaTa, MPUHIUITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHsIX

JIn4HOCTHBIE pE3yJbTaThl JOJDKHBI OTpaXkaTb B 4YaCTHU:
HKOJIOTUYECKOTIO BOCIIUTAHHUS:

- c(OpMHPOBAHHOCTh IKOJIOTMYECKON KYJBTYPBI,
IIOHUMAaHUE BIIMSHMS COLMAIIBHO-D)KOHOMUYECKUX IIPOLIECCOB
Ha COCTOSIHME TPUPOIAHON
U COLMAIbHON Cpefbl, OCO3HAHUE IJI00AJIBHOIO XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

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

- AaKTUBHOE HENpUATHE JEHCTBUM,
OKpYKaroIlei cpese;

- yMeHue IIPOTHO3UPOBATh HeOJIaronpusTHoIE
DKOJIOTUYECKHE MOCIEACTBUS NMPEAIPUHUMAEMBIX JIEHCTBHI,
IIpeIoTBpallaTh HUX;

- paclmupeHue  OmbITa
HaIpPaBJIEHHOCTH.
MeranpeameTHbie pe3yabTaThl TOJKHBI OTPaKaTh:
OBnanenne YHHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU
NEUCTBUSIMH:

0) COBMECTHas JICSITEIIbHOCTD:

- NOHMMaTh M MCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHOU
U MHIUBU1YaJIbHON pabOThI;

INPUHOCAIIUX BPCO

JIESITEILHOCTH  DKOJIOTHYSCKOM

- HpI/IHI/IMaTI) e COBMGCTHOf/i JACATCIIBHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JeHUCTBUS
M0 ee JOCTIDKEHWIO. COCTaBIATh IUIaH  JIEWCTBHIH,
pacnpenens it poOJM € Yy4ETOM MHEHUHW YYaCTHUKOB

[1P6 5. IlpuoOpereHne ombITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO IMO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTHH: HAOIIOICHUS

U OIUCAHMS KUBBIX CHCTEM, MTPOLIECCOB U SIBJICHUIA; OpraHU3aINH
U TPOBEACHUS OMOJOTMYECKOTO JKCIEPUMEHTA, BBIIBUKCHHUS
TUIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMU, OOBSICHCHHS MTOJIYICHHBIX PE3yIhbTaTOB

U (QOpMYyIUPOBaHUS BBIBOJOB C HCIOJIB30BAaHUEM HAYYHBIX
IIOHATUM, TEOPUH U 3aKOHOB.

I[TP6 6. ChopMHUPOBAHHOCTH yYMEHHS BBIACNSTH CYIIECTBEHHbBIE
NPU3HAKK  BHUPYCOB, KIETOK MPOKAPUOT ©  DYKAPHOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreoLeH030B U AKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W TIPEBpAIlICHHUs HHEPrUM B KIETKe, (OTOCHUHTE3a,
MJTACTUYECKOTO W DHEPreTUYecKoro oOMeHa, XEeMOCHHTE3a,
MUTO3a, MeH03a, OIUIOAOTBOPEHUS, Pa3BUTHS U Pa3MHOKEHUS,
WHJUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 00pbObI

3a CyIIEeCTBOBAaHWE, E€CTECTBEHHOTO OTOOpa, BUA000pa3oBaHUS,
MPUCIIOCOOJIEHHOCTH OPTraHU3MOB K cCpelie OOWTaHUs, BIUSHUSA
KOMITOHEHTOB 3KOCHUCTEM, AHTPOTIOTEHHBIX W3MEHEHUU
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U MPEBpaIlleHUE JHEPTUU B brocepe.

I[IP6 7. CdopMUPOBAHHOCTH YMEHHUS MPHUMEHSTH IOJTYYEHHbIE
3HAHUS JJI1 OOBSICHEHHS] OMOIOTHYECKUX MPOIECCOB U SIBICHUH,
JUTSL TIPUHSATHS TPAKTHYECKUX PEIICHHA B IMOBCEIHEBHOW KU3HU
c muenbto obecrieyeHus O€30MACHOCTH CBOErO 3/0pPOBbS U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 370pOBOTO o0Opaza
YKU3HU, HOPM TPAMOTHOTO TTOBEICHUS B OKPYKaIOIIeH MPUPOTHON




00CyXJ1aTh pe3ybTaThl COBMECTHOM pabOThI

cpeze; MOHMMaHUuEe HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKECHHUN
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOIMH Ul palMOHAJIBLHOTO
IPUPOIONOJIB30BAHUS

I[IK 4.2 IlpoBomuTh | YMeHHE aHAIM3UPOBATH IIOJYYEHHbIE B XOJI€ peuieHus | YMeHue pacKpbIBaTh coepKaHue OCHOBOITOJIararoux
KOJIMYECTBEHHBIM W | 33la4ll  pPe3yJbTaThl,  KPUTHYECKH  OICHUBATh  UX | OMOJOTMYECKMX TEPMHHOB W TMOHSATHH: BUJA, MOMYJISAIUS,
KaYeCTBEHHBIH YYeT | TOCTOBEPHOCTh, IPOTHO3UPOBATH HU3MEHEHHWE B HOBBIX | IKOCHCTEMa, OMOLeHO03, Ouocdepa

3eMelb, TPUHUMATH | YCIOBUSIX;

ydacTue B ux

WHBEHTApU3allul U

MOHHUTOPHUHTE
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2. CTPYKTYPA H COJEP)KAHUE OBIIEOBPA3OBATEJILHOM

JUCLUIINHDBI

2.1. O0beM AUCHUIIHHBI H BUbI y4eOHOH padoThI

Bun yueOHo# padboTbI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHIUTITTHHBI 72
B T.4.
OcHoBHOe coepkaHue 6
BT. U..
TEOpPETHYECKOE 00yUeHre 4
na00paTOPHBIC U PAKTUYCCKUE 3aHATHSI 2
IIpodeccuoHanbLHO OPEHTHPOBAHHOE COlepKaHme (CoMep:KaHue )
NMPUKJIAJTHOT0 MOYJIAA)
BT. 4..
TeopeTHYecKoe 00ydeHne
1a00paTOPHBIC U TPAKTUYCCKUE 3aHATHSI 2
CamocrosiTesibHas padora 64

IIpomexyTounasi arrecranus (AuddepeHUMPOBAHHBIN 3a4eT)
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2.2. TemaTnyeckui IjiaH u coaepikaHue NUCHUINJIUHDBI

dopmMupyemblie
HaumenoBanue O0bem
Copaepxxanue yueOHOro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE 3aHATHS KOMIIeTeHIIHH
pa3iesioB U TeM 4acos
1 2 3 4
OcHoBHOe€ coJepKaHue
Pa3znes 1. buoJsiorusi kak Hayka. ZKuBble CHCTEMbI M MX OPTraHU3alus
Tema 1.1. Copepxanne yaeOHOro MaTepuana
buonorus buonorus — Hayka o xuBoit npupoae. CBsa3u 6M0ONIOTUU ¢ 0OLIECTBEHHBIMU, TEXHUYECKHUMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMmu, (puimocodueid, penuruei, STUKON, SCTETUKON U MPaBOM.
OOmas Ponp Ouonorun B (QOpMHUPOBAHUM COBPEMEHHOM HayyHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTUYECKUX HAYK.
KU3HU Mertoabl MO3HaHUS >KUBOM MpUponbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHUE, OK-02
Kiaccu(uKanus, MOICITMPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX).
JKusble cucteMsl (6MOCHCTEMBI) KaK IPeaMeT n3ydeHus: 6uonorun. OTInune )KUBbIX CUCTEM
OT Heopranmyeckor nmpupoasl. CBOHCTBa OMOCUCTEM M UX pazHooOpasue.
YpoBHH OpraHM3alyx ouocucrem: MOJIEKYJISIPHO-T€HETHYECKH, KJIETOYHBIH,
OpraHU3MEHHBIN, MOIMYJISILIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMO - T€OLEHOTUYECKUN),
o6uocdepHblit
Paznen 2 XuMuuecKuii cOCTaB U CTPOEHHE KIETKH 1
Tema 2.1. Conepxanue yueOHOro MaTepuasa
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKA. XMUMHUYECKHE SJIEMEHTHI: MAaKpOdJIEMEHTBI, MUKPOAIIEMEHTHI.
KJeTku. Bona Bonga um muHepanbpHble BemecTBa. DYHKIIMM BOABI M MUHEPAIBHBIX BELIECTB B KIIETKE.
1 MUHEpaJbHbIE [Tonnepxanue ocMoTHYECKOTo OanaHca
BCIICCTBA [IpakTrueckoe 3aHsTue
Ne 1 «buonornyeckass pojib MUHEPAJIbHBIX BEIIECTB B 00ECHEUYEHUU >KHU3HENEATEIbHOCTH
OpPraHU3MOB, MIPOSBJICHUS IUCcOaTaHCa MUHEPAIbHBIX 3JIEMEHTOB)
Tema 2.2. Copep:xaHue yueOHOro MaTepuasna 0,5
buonoruuecku benxu. CocraB u cTpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumblie u
BaXHBIE XMMHYECKHE | 3aMEHUMbIE aMHHOKHMCIOTH. AMUHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOIt
COCIMHECHUS MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAs, TPETUUHAS M YETBEPTHYHAsI CTPYKTypa). XUMHUYECKUE OK-01, OK-02,
cBoiictBa OenkoB. buonormyeckne ¢yHkiuun OenkoB. DepMeHTHl — OHOJIOTHYECKHE OK-04
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karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHenuu(UIHOCTb.
Kodepmentsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB.
VYraeBoasl: MOHOCaxapuabl (III0K03a, pubo3a U Ae30kcuprbo3a), Aucaxapuiabl (caxaposa,
JIAKTO3a) W TMOoJMcaxapulpl (Kpaxmall, INIMKOTeH, LeNono3a). buonorndyeckue (yHKuuu
yrneBonoB. Jlumuasl:  Tpurimuepuns, Gocommnuasl, crepouasl. [mapoduibHO-
rusipopoOHble cBoiicTBa. buonormueckue ¢ynkuum munuaoB. CpaBHEHHE YIJIEBOOB,
OEIKOB W JUNHIOB KaK MCTOYHHMKOB sHepruu. Hyknemnoseie xucnotsl: JIHK u PHK.
Hyxneotuapl — MoHOMEpBI HYKJIEMHOBBIX KUCIOT. Ctpoenne u ¢ynkiuu JTHK. Ctpoenue u
¢ynkuuun PHK. AT®: ctpoenne U QyHKIIUH

JlaGopaTopHbIe 3aHATHS (Ha BLIOOP MPENoIaBaTes)

Ne 1 «Onpenenenne ButamuHa C B IPpOAYKTaX MUTAHUS

unmu «OnpeneneHne HaIMIUs KpaxMaia B TPOIYKTax MUTaHUS»

nmi «['uapodunbHO-THAPOPOOHBIE CBOMCTBA JTUITHIOBY

umu «3ydyeHne KaTaJIuTUYECKOW AaKTUBHOCTH (PEPMEHTOB (Ha TPHUMEpPE ammia3bl WIH
KaTaJia3bl)»

Tema 2.3.
CrpykTypHO-
(GyHKIIMOHAIbHAs
OpraHu3aIus KJIETOK

Coneprxkanne yueOHOro Marepuania

HuTonorus — Hayka o kierke. Kinerounas Teopus — mpumep B3auMOACHCTBUS Uaeil u PakToB
B HAYYHOM IMMO3HAHUU. METO/Ibl N3YUECHHS KIIETKHU.

Krnerka kak menoctHas xuBas cucrema. OOiue mpuU3HAKU KIETOK: 3aMKHYyTasl HapyKHas
MeMOpaHa, mosiekyinsl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oelnka.

Tumel KJIETOK: dSykapuoTHYeckas u Tpokapuotruyeckas. (OCOOEHHOCTH CTPOCHHUSA
MpoKapuoTUUecKor kieTku. Kierounass crteHka Oaktepuil. CTpoeHUE >yKapHOTUYECKOU
kieTkd. OCHOBHBIE OTJIMUHUS PACTUTENbHOM, )KUBOTHOW U TpuOHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYPBI KJIETOK— KIJIETOYHAs CTEHKA, TJIUKOKAIMKC, uX GyHkmuu. [lmasmarudeckas
MeMOpaHa, ee CBOMCTBA M (PYyHKIIHH.

Huronnazma u ee opraHouabl. OgHomemOpaHHble opraHouisl kietku: OIIC, ammapar
lNonpmxu, nuzocomel. [lodyaBTOHOMHBIE OpPraHOMBI KJIETKHA: MHUTOXOHJIPUH, IUIACTHIIBI.
[TpoucxoxaeHne MUTOXOHAPUNA W TutacTua. Bunmbl mmactun. HemeMOpaHHBIE OpraHOUIBI
KJIETKA: PUOOCOMBI, KJICTOYHBIA IIEHTP, LEHTPHUOIHM, PECHUYKH, S>KIYTUKUA. DOYHKIHH
OpPraHoUJIOB KJIETKH. BKiroueHus.

SAnpo — perymsatopHblii ieHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapHoIlia3Ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI. TpaHCIOPT BEIIECTB B KJIETKE

0,5

JlabopaTopHbIe 3aHsTHs (Ha BEIOODP Mpeno/iaBaTels)
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Ne 2 «Ctpoenue kieTku (pacTeHusi, )KMBOTHBIE, TPUOBI) U KJICTOUYHbIE BKIIOUCHHS (Kpaxma,
KapOTUHOUIBI, XJIOPOIIJIACThI, XPOMOILIACTHI)»

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

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

Pazpen 3. JKu3HeneaTeILHOCTEL KJIETKH

Tema 3.1.
OOMEH BEIIECTB
Y TIpeBpaIICHUE

SHEPrUuu

B KIIETKE

Cojnepxkanne y4eOHOro MaTepHuaia

OOMeH BemiecTB, WKW MeTabO0IM3M. ACCUMUIIATINSA (TUTACTHYECKUI OOMEH) U AUCCUMUIISIUS
(sHepreTryeckuii 0OMEH) — JIBE CTOPOHBI €JMHOTO Tpoliecca Metabonuima. Poip 3akoHOB
COXpaHEHHs BEIECTBA W SHEPTUU B TOHMMAHWU MeTa0onm3Ma. Turbel oOMeHa BEIEeCTB:
aBTOTPO(HBIA U rerepoTpodHBIA. Poib ¢GepMeHTOB B OOMEHE BEIIECTB W IPEBPAILCHUU
sHeprun B Kkierke. Porocunre3s. CperoBas u TemMHOBas (azbl (orocuHTe3a. Peakuunu
¢dorocuntesa. DpdexruBHOCTH PoTOCHHTE3A. 3HAUECHHE (POTOCUHTE3A IS )KU3HU Ha 3emIle.
Bnusiaue ycioBuil cpeapl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMIEHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEeMOCHHTE3UpyloIluue OakTepuu. 3HaYCHHE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMie.

DOHepreTuyeckuii OOMEH B KJeTKe. Paciienienne BemecTs, BhICICHHE H aKKyMYJIMPOBaHUE
SHEpPIUM B KJIETKE. DTalbl 3HEpreTuueckoro ooMeHa. [nukonus. bpojkeHue u ero BHIBL
KucnoponHoe oxucinenue, uin KieToyHoe nabixaHue. OkucinutenbHoe (HocGopuinpoBaHUe.
D PeKTUBHOCTH IHEPTETHUECKOT0 OOMEHa

0,5

Tema 3.2.
Buocunres Oenka

Coneprxkanne yueOHOro Matepuania

Peakuuu wmatpuuHoro cuHTe3a. [‘eHernueckas wuHbpopmamus u JIHK. Peanuzanus
reHeTUYeCKOo nHpopMauu B KieTke. [ 'eHeTnueckuii Ko U ero cBoiicTa. TpaHcKpUnuus —
matpuunblii cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl  TpaHCIALMM.
KoaupoBanue amuHokuciot. Pois pubocom B OuocuHTE3e OenKa

0,5

HpaKTqucxoe 3aHATUC

Ne 2 «Pemenue 3ala4 Ha ONPCACTICHUC IMTOCIICAOBATCIIbBHOCTU HYKJICOTHIOB)

Tema 3.3.
Bupycsl

Coaepikanre ya4eOHOro MaTepuania

Hexnerounsle ¢popmbl ku3Hu — BUpYchl. Mcropust otkpsiTHst BupycoB (. Y. MiBaHoBckwuil).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKJa BUpycoB. bakrepuodaru. bonesnu pacrenui,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHnoaedunuta yenoseka (BUY)
— Bo30yaurtens CIIN1a. [IpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUM

OK-01, OK-02,
OK-04

Paznen 4. Pa3MHokeHHe M MHIMBH/YaJIbHOE PA3BUTHE OPTaHU3MOB

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

Cojnepxkanne y4eOHOro MaTepHuaia

Kierounslii mwki, WM JKA3HEHHBIM MUK KieTku. MHTepdasza m mwmros. Ilpormeccsr,
npoTekaromue B uaTepgase. Permkanus — peakuus marpuunoro cunresa JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIN HAOOp — KapuoTHM. [IUTIIIOUIHBIN U TalUIOWTHBIA XPOMOCOMHBIE
Habopbl. Xpomatunapl. lLluTonmormueckne OCHOBBI Pa3MHOXKEHHUS M HHIUBHIYaJIHHOTO
pazButusi opranu3sMoB. [lenenme kierkm — wMuro3. Cragum wmwurosa. IIpoueccsi,
IIPOUCXOJAIIME HAa Ppa3HbIX CTagusAX MHUTO3a. bHOJIOrMyeckuil cmbica  MHUTO3a.
[IporpamMmmupyemas ru0esb KIETKH - alloNTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTaHHU3MOB

Cojnepxkanne y4eOHOro MaTepHuaia

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosoe U nojoBoe. Buapl 0ecnoiaoro pa3MHOKEHUS:
JIeJIEHUE HaABOE U MTOYKOBAHUE OJIHO M MHOT'OKJIETOYHBIX, CIOPOOOpa30BaHUE, BET€TaTUBHOE
pazMHOKeHHe. MICKycCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHUE VISl CEICKLMU.
[TonoBoe pa3smMHOXKEHHE, ero oTm4us oT Oecnonoro. Meito3. Cranuu meiiosa. IIpoueccsl,
IIpoucxojsamue Ha craausx Menosa. lloBenenume xpomocom B Mmeiosze. Kpoccunrosep.
Bronornveckuii cMbICT U 3HaUeHHE Melo3a. ['amerorene3 — nporecc 00pa3oBaHUs MOJIOBBIX
KJICTOK y >KUBOTHBIX. [loyioBBIE Jkeje3bl: CEMEHHUKU U SsMuHUKU. OOpa3oBaHUe U pa3BUTHE
IOJIOBBIX KIETOK — TraMeT (CIepMaro30u[, SMLEKIeTKa) — CIepMAaTOreHe3 U OOIEHE3.
Oco6eHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouioB. OmnogorBopenue. [lapreHorenes

0,5

Tema 4.3.
NunuBuyansHoe
pa3BUTHE OPTraHU3MOB

Coneprxanne yaeOHOro Matepuania

NuauBuayanbHoe pa3BuTHe (OHTOreHe3). DMOpHOHATIBHOE pa3BUTHE (IMOpHOTeHe3). DTarbl
SMOPHOHAIILHOTO PAa3BUTHS Yy IMO3BOHOYHBIX JKHBOTHBIX: JpOOJICHHWE, TacTpyJsLus,
opraHorere3. IlocTamOpuoHanbHOe pa3BuTHe. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHUSA:
npsiMoe, HempsiMoe (IMuMHOYHOe). BiusHue cpenpsl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIECHHBbIE ypoAcTBa. PocT m pa3ButHe pacteHuidl. OHTOreHes3
IIBETKOBOT'O PACTEHHUsI: ABOWHOE OIUIOAOTBOPEHHE, CTPOSHUE CEMEHH, CTANH Pa3BUTHS

0,5

HpaKTI/I‘leCKI/Ie 3aHATUA

Ne 3 «MHdpexonHbIe 3a001€BaHUS U SIHIEMUH B UCTOPUU YEJIOBEYECTBAY.
Ne 4 «BakuuHaius Kak npoduiakTuka HHOEKIMOHHBIX 3a00IeBaHUI»

OK-04

Pa3nes 5. HacsieicTBeHHOCTh M MK3MEHYMBOCTh OPraHU3MOB

1,5

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEJOBaHMs

Copepxanne yueOHOTo MaTepuana

[IpenMer u 3amaun reHeTUKH. Poib HUTONOTMU U SMOPUOJIOTHM B CTAHOBJIEHUU T'€HETHUKH.
Bkiag poccuiickux M 3apyOeXHBIX YUEHBIX B DPa3BUTHE TE€HETHKH. MeToIbl T'€HETHUKH
(rubpuonornyeckuii, LUTOTEHETHYECKUH, MOJIEKyJIsipHO-TeHeThUeckuil). OCHOBHBIE
IEeHETUYECKUE TIOHATHUS. | 'eHeTHUeCcKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIMBAHUM.

0,5

OK-01, OK-02,
OK-04
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3aKOHOMEpPHOCTH  HAClIeOBAaHMS  IPU3HAKOB,  yCTaHOBIEHHble [.  Menzaenem.
MonoruOpuaHoe CKpelluBaHUe. 3aKOH eIUHOO0Opas3usi T'MOPHIOB IEPBOIO IMOKOJICHUSI.
[IpaBuno nomMuHUpOBaHUS. 3aKOH pacCHICIUICHHUS IMPU3HAKOB. [ 'MIIOTE3a YHCTOTHI TaMerT.
[TonHOe W HemonHOE JHOMUHMpOBaHHE. [{MrHOpHIHOE CKpelinBaHUe. 3aKOH HE3aBUCHMOTO
HacCJICAOBaHHA IIPHU3HAKOB. HI/ITOFGHGTI/ILIGCKI/IC OCHOBBI I[I/II‘I/I6pI/II[HOI‘O CKpCIIMBAaHMA.
AHanuzupyromee cKpeliuBaHue. lcronp3oBaHHE aHATU3UPYIOMIETO CKPEI[MBAHHS IS
OIpeJIeNIeHUs] TEHOTHUIA 0co0U

HpaKTI/IHCCKOG 3aHATHUC

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

Tema 5.2. Copep:xanue yueOHOro MaTepuana
Cuermiennoe CuemuienHoe HaciienoBanue TnpuszHakoB. Pabora T. Moprana mno cCremieHHOMY
HACJICIOBaHHE HACJIC/IOBAaHWIO TeHOB. HapylieHue CHeIUIeHHsT TEHOB B pPE3y/bTaTeé KpPOCCHHTOBEPA.
MIPU3HAKOB XpoMOCOMHasi TEOpHsl HACTIEICTBEHHOCTH. | eHeTHYeCKHe KapThl.
I'enetrka mosna. XpOMOCOMHOE OINpeACiCHHE ToIa. AYTOCOMBI U TIOJOBBIE XPOMOCOMBI.
['omorameTHbIle U Te€TepOraMeTHbIE OpraHu3Mbl. HacienoBanue MpU3HAKOB, CLUEIUICHHBIX C
10JIOM
[TpakTudeckoe 3aHATHE 0,5
Ne 6 Pemenue 3amau Ha oIpeneleHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
MPHU3HAKOB TMPH CIEIUICHHOM HACJEIOBAHWW, COCTABJICHHWE TEHOTHUIIMYECKHX CXEM
CKpEIIUBAHUS
Tema 5.3. Coneprxanue yueOHOro MaTepuasia
3aKOHOMEPHOCTH W3meHunBOCTh. BHIIBI N3MEHUNBOCTH: HEHACIIEICTBEHHAS M HACJEICTBEHHAs. Poiib cpenbl B
M3MEHYHUBOCTH HEHACJICJICTBEHHOW H3MEHYMBOCTHU. XapaKTepUCTHUKAa MOAU(DUKAIIMOHHOW HM3MEHUYHUBOCTH.

BaprannonHbIi psan v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KosnuectBeHHbIe
U KayeCTBEHHbIE MPU3HAKM U MX HopMma peakiuu. CBoiicTBa MoIM(UKAIMOHHON
W3MEHYUBOCTH.

HacnencrBenHas, wiM TeHOTHNUYECKas W3MEHYMBOCTh. KomMOWHATHBHAs W3MEHYMBOCTb.
Meiio3 ¥ TOJOBOM MPOIECC — OCHOBA KOMOMHATHMBHON HW3MEHYMBOCTH. MyTallMOHHas
n3MeHunBoCTh. Kiaccudukaruss Mytanuii: reHHble, XpOMOCOMHBIE, TeéHOMHbIe. YacTtoTa u
NpUYMHBI  MyTanuil. MyrareHHble (akTopbl. 3aKOH T'OMOJIOTMUECKHX DS/IOB B
HaCJIEACTBEHHOMN U3MEHYUBOCTH
H. 1. BaBuiosa
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HpaKTI/I‘-IeCKOG 3aHATUC

Ne 7 Pemnrenune 3a1a4 Ha OIIPpCACIICHHUEC BEPOATHOCTH BO3HUKHOBCHHSA HACICIACTBCHHBIX
IIPHU3HAKOB IPU PA3JIMYHBIX THUIIAX B3aHMOI[eI>'ICTBI/I$I I'CHOB, COCTABJICHHUC I'CHOTHIIMYCCKUX
CXEM CKPCIIMBAHUA

Tema 5.4.
I'eneruka yenoBeka

Cojnepxkanne y4eOHOro MaTepHuaia

I'eneruxka wyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbI TEHETHKH YEJIOBEKaA:
TCHEAJIOTUYCCKUH, OJNU3HEIOBBINA, IMTOTCHETUYCCKUI, OMOXMMHUYECKUN, MOJICKYISIPHO-
reHetndeckuii. COBpeMEHHOE OIpEEeeHUE TeHOTHUIA: MOJHOI€HOMHOE CEKBEHUPOBAHUE,
FeHOTUNHUPOBaHKE, B TOM uuciie ¢ nomouisio [111P-ananu3a. Hacnencreennsie 3a00aeBaHus
YeJIOBeKa: TEHHbIC OO0Jie3HW, OOJIe3HM C HACJIEICTBEHHOW IPeapacioioKeHHOCTHIO,
XpoMocoMHbIe 0o0se3Hu. ComaTH4ecKue W reHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHnuner  370poBOTO  OOpa3a JKM3HU, JHATHOCTHUKH, NPOPHIAKTUKA W JICUYCHUS
TEHETUYECKUX  OoJne3Hel.  MemuKO-TeHEeTHYeCKOe  KOHCYJIbTUpPOBAaHUE.  3HAUYCHHE
MEJIUIIMHCKOM TEHETUKH B TIPEAOTBPAIICHUHM M JICUCHHH T'C€HETHYECKHUX 3a00JIeBaHUMA
YyeJIoBeKa

0,5

HpaKTI/IquKOG 3aHATHUC

Ne 8 «CocTtaBneHue 1 aHaiau3 poAOCIOBHbIX YEJIOBEKa»

Pa3znen 6. DBoJIOIMOH

Has OHoJIOrus

0,5

Tema 6.1.
DBOIIOIMOHHAS
Teopus
U €€ MECTO
B OHoOTHHU

Copep:xaHue yueOHOT0 MaTepuana

[IpeanochuIKY BOSHUKHOBEHUS YBOIFOIIMOHHON TEOpUH. DBOJIOIIMOHHAS TEOPUS U €€ MECTO
B Ouonoruu. BrusHHE SBOMIOIMOHHON TEOpPUM Ha Pa3BUTHE OHMONOTHHM U JIPYTHX HayK.
CaunerenbcTBa 3BoMoNMH. [laneoHToNOrMUecKre: Mocie0BaTeIbHOCTD MOSBICHUS BUOB B
MaJeOHTONIOTUYECKOM JIeTONUCH, TepexonHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuuue ¢ayH u GJIop MATEPUKOB U OCTPOBOB. DMOPUOIOTHYECKUE: CXOJICTBA U PA3THUUS
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHUE: TOMOJIOTUYHBIE,
aHAJIOTUYHBbIC, PYAUMEHTApHBIE OpraHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTeH y Bcex
YKUBBIX OPTaHU3MOB.

OpomononHast Tteopuss Y. Jlapuna. IIpenmnochbuUlku BO3HUKHOBEHHS JIapBHUHHM3MA.
JIBroKymue Cuiabl DBOJIONMUU BUAOB 10 JlapBuHy (M30BITOUYHOE pPa3MHOXKEHHUE TIPH
OTPAaHUYEHHOCTH PECYpPCOB, Heolpeneia¢HHas M3MEHUYHMBOCTh, OOpb0a 3a CyIIECTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.

Copep:xanne yueOHOTo MaTepuana

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

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

JBmwkyue cuibl ((haKTOpPBI)IBOIIONMK BHAOB B IpHpoJe. MyTalMOHHBIM Npouecc Hu
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
murpanusa. EcrectBeHHbIi oTOOp — HampaBistomuid  (akrop sBomoruu.  Dopmbl
€CTeCTBEHHOro o0TOopa. IIpucrnoco6ieHHOCTh OpraHu3MOB Kak pe3ylbTaT 3SBOJIIOLUU.
[Tpumepsl npucOCOONIEHUH y OpraHu3MoB. ApoMopdo3bl U HAWOAAaNTalMu. Bug u
BugooOpa3oBanue. Kpurepuu Buga. OcHoBHbIE pOpMBI BUA00OPa30BaHus: reorpaduueckoe,
9KOJIOTUYECKOE

Tewma 6.3.
MaxkpoaBontonus

Copep:xanue yueOHOro MaTepuana

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

[IpakTnueckoe 3aHatue (Ha BIOOP NMpEno1aBaTesl) 0,5
Ne 9 «CpaBHenue BUIOB IO MOP(OIOTHUECKOMY KPUTEPHIOY
i «Onucanue MPUCoco0JICHHOCTH OPTaHU3Ma U €€ OTHOCHTEIBLHOTO XapaKTepay

Pa3jnen 7. Bo3HUKHOBeHHE H pa3BUTHE )KU3HHU HA 3emJie 0,5

Tema 7.1.
3apoxieHue
Y pa3BUTHE KU3HU

Copep:xanue yueOHOro MaTepuana

JloHay4yHble NPEICTABICHUS O 3apOXKACHUM KU3HU. HaydHble runore3bl BO3ZHUKHOBEHUS
KHU3HHM Ha 3emiie: abMoreHe3 M MaHCIepMus. XuMHUYecKas 3BONoLUs. AOUOTreHHBIN CHHTE3
OpraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE TMOJATBEPKICHHE
XUMUYeCKOM s3Bostolnu. HauvanbHble sTambl Ouosnoruueckoi spomronuu. ['mumoreza PHK-
Mupa. PopMHUpOBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IMPOTOKIETKH. llepBbie
KJIETKHU U UX 3BOIIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paM U nepuogaM. Karapxeit. Apxeiickas u mpoTepo3oinckas
opbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPUHCKUN, OpPJOBUKCKHMH, CHUIYpPUHCKHUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIA, NIEPMCKH. Me3030icKas 3pa U €€ Mepruoibl: TPUACOBBINM,
IOpckuid, MenoBod. KaliHo3olickass spa M €€ IEepuoAbl: MAaJIeOrcHOBBIM, HEOI€HOBBIH,
AHTPONOTEHOBBII.

Tema 7.2.
Cucrema

OpraHn4eCcKoro Mmpa.

Copepxanne yueOHOTo MaTepuana

Cucrema OpraHMYECKOro MHUpa Kak OTpakeHue HBOMIONUUA. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIBI OPraHU3MOB. XapaKTEPUCTHKA KJIMMaTa M TeO0JOTMYeCKHUX MpoieccoB. OCHOBHBIE

IIpoucxoxnenue STamnbl SBOJIIOIMHM PACTUTENIBHOTO U JKUBOTHOTO Mupa. Apomopdo3bl Yy pacTeHUH Hu
YEJI0BEKa — KUBOTHBIX. [losiBIIeHUE, pacBET U BBIMMUPAHUE IPYIII KUBBIX OPIraHU3MOB.
aHTPONOTEHE3 OBOJIIONMST ~ YeJIOBEKAa. AHTPOMOJOTHS KaK Hayka. Pa3BuThe TpencTaBIeHUd O

OK-01, OK-02,
OK-04

18



MPOUCXOXKACHUU 4YeJoBeKa. MeToapl u3ydeHHst aHTponoreHe3a. CXOICTBA WM pa3iHuus
YeJloBeKa W JKMBOTHBIX. CHCTEMAaTHUECKOE IIOJIOKEHHWE 4YeloBeKa. JIBIOKyIue CHIIbI
(paxroper) anTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.
OOmiecTBeHHBII 00pa3 KU3HU, U3TOTOBJICHUE OPYHH TPYy/a, MBIIUICHHE, PEUb

Tema 7.3.

Cojnepxkanne y4eOHOro MaTepHuaia

OCHOBHBIE cTaanun
9BOJJOIHMH YCJIIOBCKA

OcCHOBHbBIE CTaZMM W BETBH DBOJIIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, UEIOBEK yMEIbIH,
Yenosek npsamMoxoisaumi, YenoBek HeaHAEpTaIbCKHUM, UeIOBEK pa3yMHBIA COBPEMEHHOTO
tuna. Haxonku uckomnaempIlx OCTaHKOB, BpeMs CYIIECTBOBaHMS, 00JIaCTh PacIpOCTPAHEHMUS,
00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HHU, OPYAHS.

Yenoseueckue packl. OCHOBHBbIE OOJIBIIME pachl: €BpONEOMIHAs (€Bpas3uiickas), Herpo-
aBCTpajoujHas (SKBaTOpHalibHasl), MOHTOJIOWAHAs (a3uaTcKo-aMepuKaHckas). UYepTsl
IIPUCIIOCOOJIEHHOCTH IPEICTABUTENIEH YEIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

ITpakTryeckoe 3ansTre (Ha BLIOOP MPEIoaaBaTeis) 0,5
Ne 10 «Bpems u myTH pacceneHus 4elloBeKa Mo MJIaHeTe»
i «[IprcrocoOIeHHOCTh YeIOBEKa K pa3HbIM YCIOBHSIM Cpe/ibl. BinsHue reorpadudeckoit
cpenpl Ha MOP(OIIOTHIO U (PU3HUOJIOTHIO YEIOBEKAY
Pa3jnen 8. Opranu3Msel U OKpYy Kalomias cpeaa 0,5

Tema 8.1.

Coneprxanne yueOHOro Matepuania

Okonorus
Kak Hayka. Cpebl
KHU3HH.
DKOJIOrH4ecKue
(bakTopsl

OKosorus Kak Hayka. 3a/laud U pa3zienbl 3KOJI0rMUA. MeTo1bl SKOJIOTHYECKUX MCCIEIOBAHN.
DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOro denoBeka. Cpenbl OOMTaHUS OPraHU3MOB:
BOJHAsl, HA3€MHO-BO3/YIlHAas, IIOYBEHHAs, BHYTPUOPraHU3MEHHasA. OKOJOTHYECKHE
¢dakTopsl. Knaccudukamust sKonorndeckux (akTopoB: aOMOTHUECKHE, OMOTHYECKUE WU
aHTpornioreHHble. JleiicTBue 3Kkonornyeckux (HakToOpoB Ha OpraHu3Mbl. AOHOTHYECKHE
¢bakTophl: CBET, TeMIieparypa, BiaxxkHocTb. dortonepuonusM. [IpucnocobneHust opraHu3MoB
K JeicTBUI0O abuoTHMYecKkux (axTopoB. buonornyeckue putmbl. buotnueckue QaxTopsl.
Bunsl  OuoTHMUeCKHMX  B3aMMOJAEHCTBHM: KOHKYpEHIMs, XuUIIHHYecTBO. Ilapazutusm,
MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUUECTBO), aMEHCAIN3M, HEUTPaIU3M.
3HayeHne OMOTMYECKHX B3aMMOJIEHCTBHMI Ui CYIIECTBOBAHMS OPraHHW3MOB B MPUPOIHBIX
cOo00I1IIeECTBAX

Tema 8.2.

Copep:xanne yueOHOTo MaTepuana

DKOJIOTUYECKHE
XapaKTePUCTHKU
TOTTYJISIIIAH

DKOJIOTHYECKHE XapaKTEepUCTUKU monyiasuuu. OCHOBHbIE [MMOKazaTelnd MOMYJSLUU:
YUCJICHHOCTb, IIIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauus. JluHamuka
YUCJIICHHOCTH MONYJISALMY U €€ peryssinus

OK-01, OK-02,
OK-04, OK-07
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HpaKTI/I‘-IeCKOG 3aHATUC

No 11 «Ilomcu€rt mIOTHOCTH MOMYJISIIUA pa3HbIX BUJOB PACTCHHI»

0,5

Pazgen 9. CooluiecTBa M 3KOJI0THYECKHE CHCTEMbI 2
Tema 9.1. Copepxanne yaeOHOro MaTepuana
CoobuecTBa CoobmectBo  opraHu3smMoB  —  OuoneHo3.  CrpykTypsl ~ OuoleHo3a:  BHIOBaf,
OpraHU3MOB, POCTpaHCTBEHHAs, Tpoduueckas (nuuieBas). Bunbi-noMmuHanTel. CBsi3u B OHOLIEHO3E.
9KOCHUCTEMBI Okonorndyeckue cucremsl (d9kocucremsl). IloHatue 00 »skocuctemMe M OUOreOLEHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTBHI, PEIYLCHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPIUU B 3KocucTeMe. Tpoduueckue (IUILEBbIE) YPOBHU
skocucteMbl. [IumeBble nenu u ceru. OCHOBHBIE NOKAa3aTeNM SKOCUCTEMBI: OuoMmacca,
OPOAYKIHS. DKOJOTMUECKUE MUPAMUJbL: HMPOAYKIMH, YUCICHHOCTH, Ouomaccsl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, CaMOperyisiuusi, pazputue. Cykieccus
Tema 9.2. Copep:xanue yueOHOro MaTepuana
IIpuponuseie [Ipuponnble SKOCHUCTEMBI. DKOCHUCTEMBI peK U 03€p. ODKOcUCTEMa XBOWHOIO WM
9KOCHUCTEMBI IIMPOKOJIUCTBEHHOTO  Jieca. AHTpONOreHHbIE 9KOCHUCTEMBI. ATpO3KOCHCTEMBI.
YpOoskocucreMbl. buonornueckoe U XO3SHCTBEHHOE 3HAYEHHE arpo3KOCHUCTEM H
ypboskocucteM. buopasHooOpasue kak ¢aktop ycroiuuBocTu skocucteM. CoxpaHeHHe
OHMOJIOTMYECKOTro pa3HooOpasus Ha 3emiie
Tema 9.3. Copepxanue yaeOHOT0 MaTepuaa
buocdepa — Yuenne B. U. Bepuaackoro o 6uoctepe. ['panuiipl, coctaB u cTpykTypa Ouocdepsl. XKuoe
riobanbHas BeuiectBO M ero ¢yHkuuu. OcobeHHOCTH Ouocdeppl Kak I100ATBHON HSKOCUCTEMBI.
sKocucrema 3emin | JlnuHaMudeckoe paBHOBecMe W oOparHas CBsizb B Oumocdepe. KpyroBopoTsl BemiecTB u
OMOTreOXMMHYECKUE IHUKJIBI 3JIeMEHTOB (yriaepoja, a3oTa). 30HAJbHOCTh Ouochephl.
OcHOBHbIE OMOMBI CYILIN
Tema 9.4. IIpoeccnona/ibHO OpPHEHTHPOBAHHOE COAep;KaAHME (coaepikaHHMe IMPHUKJIATHOIO 0,5
Bnusiaue MOIYJIs1)
AHTPOIIOTEHHBIX YenoseuecTBO B Ouocdepe 3emiau. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['nodanpHbie
¢bakTopoB Ha sKosioruueckue mnpodaembl. CocylecTBOBaHHE NPUPOAbI M yenoBeuecTBa. CoxpaHeHHE
ouochepy Ouopa3zHoOOpa3usi Kak OCHOBa ycroiuuBocTH Ouoceprl. OcHOBa palloOHaIbHOIO
yIpaBJIeHUs] MPUPOJHBIMH pecypcaMH M HUX HCHoib3oBaHUE. JlocTHxkeHus OUONOTHH U
OXpaHa MPUPOJIBI
ITpakTryeckoe 3aHsTre (Ha BEIOOP MpenoaaBaTesis) 0,5

No 12 «OTX0161 MPOU3BOJICTBAY

OK-01, OK-02,
OK-04, OK-07,
I1K 4.2
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WK «DKOJOTHYECKUE ACTIEKTHI TPOPECCUOHATIBLHOMN IEITETLHOCTI
wu «[Ipopunakruka npopeccuoHaIbHbIX 3a00JI€BaHUI»
i «BiusiHue MPON3BOICTBEHHBIX (DAKTOPOB HA OPTaHU3M UYEIOBEKA

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

IIpodeccnonasibHO OPHEHTHPOBAHHOE coJepkaHue (coleprKaHue
MOYJis1)

NPHUKJIATHOTO

310pOBbE U €ro cocTaBisAromue. OakTopsl, MOJIOKUTEILHO U OTPULIATENBHO BIUAIOIIUE HA
opranusM denoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JCHCTBUH Ha 30POBbE 4YelOBEKa
(27€eKTpOMarHUTHbIE 10JIA, OBITOBAas XUMHSA, H30BITOUHBIE ULIYMBI, paguanus M T.IL.).
Ananrtanus opraHu3Ma uenoBeka K (akropam okpyxatomeid cpensl. [TpuHImmsI
¢dbopmupoBaHus 310poBbecOeperaroniero noseaeHus. Puszndeckas aKTUBHOCTb M 3/J0POBbE.
buoxumuueckre aciekThl pallMOHAIbHOIO TUTAHMUS

0,5

JlaGopatopHble 3aHATHS

Ne 3 «YmcTBeHHast paboTOCIIOCOOHOCTh

i «BrnusHue abuotndyeckux (pakTOpoB Ha YEJIOBEKa» (B KaUeCTBE TPUITEPOB, CHUIKAIOLIUX
paboTOCTIOCOOHOCTh, ~ MCHOJB30BATH  YCIOBUS ~ OCYIIECTBICHHS  MPO(PECCHOHATBLHON
JEATSILHOCTH: IIIyM, TEMIIepaTypa, pu3ndeckas Harpys3ka u T.]1.)

0,5

Pa3nen 10. Cesiekiiusi OpraHu3MoOB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexuust
KaK HayKa U TpoIiece

Coneprxkanne yueOHOro Marepuania

Cenexkuus Kak Hayka W IpolecC. 3apoKIACHHUE CENEKIUU U aoMecTukanus. Ydyenue H. U.
BaBunioBa 0 meHTpax MHOroo0Opasus M IPOUCXOXKIEHUS KYJIbTYpHBIX pacTeHHid. LleHTpsl
IIPOUCXOXACHNS JOMAIIHUX XUBOTHBIX. CopT, mopona, mrtamMMm. COBpPEMEHHBIE METOJIBI
CEJIEKIIUU. MaccoBblit
U UHAMBHUIYANbHBIM OTOOPHI B CEJNEKIMU pacTeHUH M KMBOTHBIX. OLEHKa 3KCTephbepa.
bnuskoponcTBeHHoe ckpemyBaHue — MHOpuUAMHT. Yncras nuaus. CKpelyBaHHE YHCTHIX
muHud. [etepo3uc, umu ruOpuaHas cuina. HepoJACTBEHHOE CKpelMBaHHE — ayTOPUIMHT.
Otnanénnas rulOpuamzanmss U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 MU IOJy4eHHe
MOJIMILIIONJO0B. JIOCTHKEHMSI CENEKIIMU PACTEHUH, )KUBOTHBIX M MUKPOOPTIaHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTUH

buorexHomoruss kak oOTpaciap NPOM3BOJACTBA. ['€HHAas HWH)KEHEpUs. OTalbl CO3JaHUA
pexombunanTHoi JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Kierounsle
KYJBTYpBI. MHuKpOKIOHaIBHOE Pa3sMHOXEHHUE pacTeHun. KionupoBanue
BBICOKOIIPOIYKTUBHBIX CEJIBbCKOXO3SIICTBEHHBIX OPraHM3MOB. DKOJOTHYECKUE M ITHYECKHE
npo6sembl. 'MO — reneTndyecki MOANMGHUIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.

IMpodeccHoHAIbHO OPHMEHTHPOBAHHOE cojep:KaHHe (colep:KaHHe TPHUKJIATHOTO

0,5

OK-01, OK-02,
OK-04, OK-07,
I1K 4.2
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buorexnonoruun

MOYJisl)

B )KM3HU U Npodeccuu

OcCHOBHEBIE HaITpaBJICHUA COBp@MCHHOfI OMOTEXHOJIOTHUH B HpO(bGCCHOHaHBHOﬁ JCATCIIBHOCTHU

YeJIOBEKa. Metoant OMOTEXHOJIOTHHU. OOBEKTBI OHMOTEXHOIOTHH. OTHKa
OMOTEXHOJIOTHYECKUX

U TCHETHYECKUX OJKCIepuMeHTOB. [IpaBunma mowcka W aHaiM3a OMOIKOIOTUYECKOM
nHpopmaruu

U3 pa3iMYHbIX NCTOYHHKOB (Hay4yHas M y4yeOHO-HaydHas JINTEpPaTypa, CPEIACTBAa MACCOBOM
nHpopmanuu, cetb IHTEpHET U 1pyrue)

[TpakTndeckoe 3aHsTHE 0,5
Ne 13 Ananu3z undopmanuu 0 HaydHbIX JOCTUKEHHUSIX B 00JaCTH TeHETUYECKUX TEXHOJIOTHUH,
KJICTOYHOM WHXECHEPHH, UIIEBBIX OMOTEXHOJIOTHIA.
No 14 Dcce ¢ npe3eHTaluen 1no TeMe
Pasjen 11. Pemenue keiicoB B 00,1aCTH OMOTEXHOJIOTHH
Tema 11.1. IIpodeccuonanbHO OpHEHTHPOBAHHOE cojep:kaHue (cofep:KaHUe TPHKJIATHOIO 0,5
CormanbHo- MO/1YJIfA) OK-01, OK-02,
JTUYECKHE aCIEKThl | DTHUYECKUE aCMEKTHI Pa3BUTHUSI OMOTEXHOJOTUI U MPUMEHEHHUE HX B )KH3HH YEJIOBEKA, TIOUCK OK-04, OK-07,
OMOTEXHOJIOTHH U aHanu3 UHPOpMAIMM M3 PA3IMYHBIX HUCTOYHUKOB (Hay4yHas M Yy4eOHO-HaydHas I1IK 4.2
JTUTepaTypa, CpeAcTBa MaccoBoi nHGopManuu, cetb IHTepHET U Apyrue)
[IpakTHueckue 3aHATHs 0,5
No 15 Ananu3 uapopManuu 00 ITHUECKUX ACTIEKTaX Pa3BUTHUSI OMOTEXHOJIOTHI
Ne 16 DOcce ¢ mpeseHTalmen 1o TemMe
CamocrosiTesibHas padoTa 64
IIpomeskyTounasi arrectanus (1updepeHIMpoBaHHbIN 3a4eT)
Bcero: 72
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3. YCJIOBUSI PEAJIM3ALIMY IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JTUCHUILINH

3.1 MarepuajJbHO-TeXHHYECKOE 00ecneuyeHue

Peanmzanust mporpaMMbl  y4eOHOH IUCIMILIMHBI TPOU3BOAMTCS C TNPUMEHEHUEM
JTMCTAHIIMOHHBIX TEXHOJOTMHA M TpeOyeT HalM4usl SJIEKTPOHHOW 00pa3oBaTENbHOW Cpebl;
ydeOHOro kKabuHeTa.

Oo6opynoBanne yueOHOro KabuHeTa:

® KJIaCCHAas JI0CKa,

® [10CaJI0YHbIE MECTA M0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IIpenogaBaTes;

® y4eOHO-TIPAKTHUECKOE o0opy0BaHue, HeoOxoaumoe s IIPOBEACHUS
IIPEeyCMOTPEHHBIX MPOrpaMMoi MpakTudeckux 3ansatuil. B coorsercraue ¢ n.4.4 ®I'OC CIIO
JIOITYCKaeTCs 3aMeHa 000py10BaHUs! €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

Texnu4yeckue cpeacTBa 00yUeHus :

® KOMITBIOTEPHI C BBIXOJIOM B ceTh Internet;

e caiitr «JIluyHasgs cTygus» C  BO3MOXHOCTBIO  pabOThl €  3JIEKTPOHHBIM
00pa3oBaTeNbHBIM PECYPCOM;

® DJEKTPOHHBIE OMOIMOTEUHBIE PECYPCHI.

YyedoHo-MeToaANYECKOE o0ecneyeHne TUCIHUILINHEIL:
* METOJIMYECKUE YKa3aHUS 0 OPraHU3aINH MPAKTUYECKUX 3aHITHIA;
* METOJMYECKUE YKa3aHUs 10 CAMOCTOSTEILHOM padoTe.

IIporpammHoe obecnieuenue:

[IporpammHOe oOecniedeHue, SBISIONIEECS YaCThIO DJIEKTPOHHOH WH(OPMAIIMOHHO-
o0pazoBaTenbHOM Cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSAX:

- KOMIIBIOTEpHBIE 00YYaIOIIUe TPOrPaMMBbI;

- TPEHUHTOBBIE M TECTUPYIOLINE TPOrpPaMMBbI;

- UHTEJUIEKTyaJbHbIE POOOTHU3UPOBAHHBIE CHUCTEMBI OLIEHKH KauecTBa BBINOJIHEHHBIX
pa0or;

- CIIpaBOYHO-TIpaBoBas cucrteMa «KoHcynbTaHT TUTIOCY, « apaHT»;

- omekTpoHHO-OmOmmorewnas  cuctema  (OBC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- mporpamma ymnpasiieHus oopazoBatenbHbIM IpoueccoM B DUOC (MudpopmannonHas
texHosorus. [Iporpamma ynpasieHnust oopazoBarenabHbIM npoueccoM. KOMBAT).

3.2. UndopmanuonHoe odecrneyeHne o0ydeHust
OcHOBHbIE HCTOYHUKM:
1. TTaceunux B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue. buonorus 10 kmacc. / [Toxg
pen. [Taceunuka B.B. - Akiinoneproe obmiectBo «M3natensctBo «IIpocBemienuey
2. [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue. buomorust 11 xmnacc. /

23



[Tox pen. Ilaceunnka B.B. - Akimmonepnoe obmectBo «M3aatenbctBo «IIpocBemenmey

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA30OBATEJILHOMN JUCIHUIIIUHBI
KoHTpoJIb U oOlleHKa pe3ylIbTaTOB OCBOEHUS O0IIE0O0pa30BATEIBHON IUCIUTUTHHBI

pacKpbIBalOTCA Yepe3 AUCUUILTUHAPHBIE Pe3yabTaThl, HalpaBieHHbIE Ha (OPMUPOBAHUE OOIINX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasgciaM U TEMaM COACPKaHUA yqe6Hor0 marepuala.

Oob6masi/mpodeccnoHabHasA Pa3zpgen/Tema Tun OIICHOYHBIX
KOMIIETeHIHS MeponpusiTHs
OK O01. Bsidupats cnoco6wr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | llItyaupoBanue
peureHus 3agad | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | TecrupoBanue
po(heCcCHOHATILHOM 8.1, 8.2, 9.1-9.3 BbInosiHeHHE  MPaKTHYECKHX
JICATENLHOCTH NPUMEHHTENBHO | o 4 95, 101, 102, 10.3, 3a7aHui
K pa3jIMYHbIM KOHTEKCTaM 111
OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | LtyaupoBanue
COBPEMECHHEIC cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | TectupoBanue
ITOMCKa, aHanusa | 71.73 81, 82 9.1-9.3, BrinosHeHre MpakTHYECKUX
u WHTCPUPCTAIMM | g 4 g5 101 10.2, 10.3, | 33AaHUH
uHbOpMaIny, ! ’ ' ’ '
u MH(POPMAIMOHHEIE 11.1
TEXHOJOIMH JUIS BBIITOIHEHHS
3a1a4 po(hecCHOHATTLHOM
JIEATENLHOCTH
OK 04. DddexruBrno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | llltynupoBanue
B3aMMOJICHCTBOBATh u | 4.3, 5154, 6.1-6.3, 7.1-7.3, | TectupoBanue
paboTaTh B KOJUIGKTHBE H 8.1, 8.2 9.1-9.3, BemonmHeHne  MPaKTHYECKHX
KoMare 9.4, 9.5, 10.1, 10.2, 10.3, | 3e/aHHil

11.1
OK 07. CopeiictBoBats | Tewmsl 1.1, 2.1 -2.3, 3.1- 3.3, | LlItyaupoBanue
COXPaHCHHIO OKpyxaromen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | Tectuposanue
Cpelbl, pecypcocOepesKeHuIo, 7.1-7.3, 81, 82 9.1-9.3, BrinmonHeHue npakTHYecKux
MIPUMCHSITh BHAHUA | 94 95 101 102 10.3 3a7aHui
00  U3MEHEHUH  KJMMarTa, ' ’ ' ’ '
IIPUHIUIIBI OepexIINBOro 111
npou3BojACTBa,  3((eKTuBHO
JIeHiCTBOBATh
B UPE3BBIYAIHBIX CUTYAIIHSIX
IIK 4.2 [IpoBogute | Temsr 9.4, 10.3, 11.1 [lItyaupoBanue
KOJINYE€CTBEHHBIN 51 TectupoBanue

KaueCTBEHHBIN YUeT 3CEMCIIb,

INpUHUMATh Y4aCTUE€ B HUX
HWHBCHTApU3alINU u
MOHUTOPHHTC

BrinosHeHnE mpakTUYECKUX
3aJaHui
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