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1. OBIIAS XAPAKTEPUCTHUKA PABOUYEN ITPOI' PAMMBI
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

1.1. MecTo AucHMILUIMHBI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammsel CIIO:

OOmeobpa3oBarenbHas AUCHUIUIMHA «bBHOJOTH» SBIAETCS 0043aTE€IbHONM YaCThIO
00111e00pa3oBaTEIbHOrO HUKJIA 00pa3oBaTeibHONM Tporpammel B cootBeTcTBUU ¢ OI'OC CIIO
44.02.01 JomkoJgbHOE 00pa3oBaHue

1.2. Heau U miianHupyemMblie pe3yJabTaThl 0CBOCHUS IMCIUILINHbI:
1.2.1. Heab aucuunjiuHbl

Coneprxanue mporpamMmbl 0011e00pa3oBaTeNbHON AUCIUILTUHBI «BHOIOTHs» HAPaBIEHO
Ha JIOCTHMKEHHE pPEe3yNbTAaTOB €€ M3ydeHHus B cooTBercTBUU ¢ TpeboBaHusmu ®I'OC COO c
yueroM TnpodeccuonanpHoil HampasieHHocTH PI'OC CIIO. llens u3ydeHHS AUCHHUILTAHBI
«buonorusi» Ha 0a30BOM ypOBHE — OBJaJeHHE OOYYaIOIIUMHUCS 3HAHUSMU O CTPYKTYpPHO-
(GyHKIIMOHAJIBHOW OpraHu3allud >KUBBIX CHCTEM pPa3HOr0 paHra M MpPHOOpEeTeHHuEe YMEHH
MCIIOJIb30BATh ATH 3HAHMSI JIJIsl TPAMOTHBIX AEMCTBUI B OTHOLIEHUH OOBEKTOB KUBOUM MPUPOIBI U
pelIeHuUs Pa3IMYHBIX )KU3HEHHBIX TPOOJIEM.
JlocTiokeHne 1eny M3ydeHus AUCHUIUMHBL «buonorus» Ha 06a30BOM ypoBHE OOecCTieuMBaeTCs
pELIEHHEM CIIEIYIOIUX 3aau:
o OCBOEHHE OOYYarOIIMMHCS CHCTEMbl 3HAaHHM O OHMOJOTHMYECKHX TEOpUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJaX, CIYXaIUX OCHOBOM uis (opMHupoBaHUS
[Ipe/ICTaBICHUM 0 €CTECTBEHHO-HAY4YHOMI KapTUHE Mupa,
0 METO0JlaXx HAayYHOTO IO3HAHHUSA, CTPOEHHM, MHOT0OOpa3MM U OCOOEHHOCTSIX JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHM3allM, BBIJIAIOLIUXCS OTKPBITUSAX U COBPEMEHHBIX HCCIIEIOBAaHUSIX B
OuoJIoruy;
o ¢dbopMupoBanue y 00y4armuxcs MO03HABATEJIbHBIX, MHTEIJIEKTyaIbHbIX
U TBOPYECKMX CIOCOOHOCTEM B IIpollecce€ aHajau3a JAaHHbIX O IMYyTIX pPa3BUTHA
B OMOJIOTMH HAYYHBIX B3IVIAJIOB, UAEH M TOJXOJ0B K U3YUEHHIO dKUBBIX CHCTEM PA3HOTO YPOBHS
OpraHu3aluy;
. CTaHOBJIEHHE Yy OOydJarommxcsi oOmed KyJIbTypbl, (YHKIMOHAJIbHOW I'PaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa KMBOW MPUPOJBI HA
OCHOBaHUU 3HAHUH M ONBITA, OJYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;
o dopMupoBaHre y 00yYaroIMXcsi YMEHHUIH WIUIIOCTPUPOBATh 3HauU€HUE OMOJOTMYECKUX
3HAHUW B MPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;
o BOCIHUTAaHNUE YOEXKAEHHOCTH B BO3MOXHOCTH TTO3HAHMSI YEIOBEKOM JKMBOM
MPUPOJIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K HEW, COOMIOEHUS ITHYECKUX HOPM IpHU
MIPOBEJICHNH OMOJIOTUYECKUX UCCIIEeI0BaHUI;
. OCO3HAHME LIEHHOCTH OMOJIOTUYECKUX 3HAHWW JUIS MOBBILICHUS YPOBHS 3KOJOTHUYECKON
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;
o OpUMEHeHHE MpUOOPETEHHBIX 3HAHMH W yMEHUH B  TOBCEJHEBHON  KM3HHU
JUISL OLEHKM TIOCTEACTBUNA CBOEH JeATENbHOCTH IO OTHOIICHHIO K OKpYKarouieil cpene,
cOOCTBEHHOMY 3/I0pOBBIO, 000CHOBAaHHUE U COOJIIO/IEHNE Mep TPOPUIaKTUKN 3a00JI€BaHUH.



1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHUSI 001I€00PA30BATEIbLHOM IUCHUILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oo6mue xomnerennuu (nanee — OK) u npodeccuonanpabie komnereHuu (nanee — [1IK) ®I'OC
CIIO B COOTHECEHUH c JMYHOCTHBIMH, MeTanpeMETHBIMU
U TpeAMETHBIMH  pe3yiabTaramMd  oOydeHuss Oa3oBoro  ypoBHs (mamee —  IIPO)
®I'OC COO npencraBiieHbl B TAOJIHIIEC:



Koan

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

HanMeHOBaHHe

¢opmupyempbIx Oo0mme JucuuninHapHbie

KOMIeTeH Ui
OK O0l. Bsibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI oTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MecTe M POJH OMOJIOTHU
croco0bl  pelieHus | TPYAOBOrO BOCIIMTAHUS: B CHCTEME€ HAay4YHOIO 3HaHMs;, (YHKUMOHAIBHOM TIPaMOTHOCTU
3aja4 - TOTOBHOCTb K TPYAY, OCO3HAHME IIEHHOCTH MAacTepCTBa, | YeslOBEKa [yl PELICHMs KU3HEHHBIX MPOOIIEM.
npodeccHOHaIBHON | TpyAoIooue; I1P6 2. ChopMuUpOBaHHOCTb YMEHHsI PACKPBIBATH COJEpIKAaHHE
JeSITebHOCTH - TOTOBHOCTb K aKTMBHOH J€ATEIbHOCTH TEXHOJIOTMYECKOH | OCHOBONOJAralomuX OHOJOrMYECKMX TEPMUHOB U IOHSATHUH:
IPUMEHHUTEIBHO u COLIMaIbHON HaIpPaBJIEHHOCTH, CHOCOOHOCTb | JKM3Hb, KIJIETKA, TKaHb, OpraH, OPraHu3M, BHJ, THOIMYJALHUSA,
K Pa3NUYHBIM | HHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIILHO BBITIOIHSTE | IKOCUCTEMa, OnoteHo3, Onocdepa; Mmeraboan3m (0OMEH BEUIeCcTB
KOHTEKCTaM TaKylo JeSITeIbHOCTD; U IpPEBpallleHHe DJHEpruM), TIoMeocTa3 (caMoperyJsnus),

- WHTEpeC K pamyHbiM cdepam npodeccHoHATBHON
JEITEIbHOCTH.

MetanpeameTHbIe pe3ylnbTaThl T0JKHBI OTPaXaTh:
OBnasieHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aKTyaJM3UPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBCHHBIA NPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHSI

B PacCMaTPUBACMBIX SIBIICHHSX;

OuocuHTe3 Oenka, CTPYKTypHasi OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb,
(pempoayKIus),
9HEPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAs OpPraHU3aLUS.

I1P6 3. CdopMupoBaHHOCTb YMEHHsI PACKPBIBATH COJEp)KaHHE

caMmoperyanuys, CaMOBOCIIPOHU3BCACHUC

HaCJICACTBCHHOCTD, U3MCHYHNBOCTD,

OCHOBOIIOJIATAIOIINX ~ OMOJOTUYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOLIMOHHOM,
MIPOUCXOXKJACHUS )KU3HU U YEIIOBEKA.

[1P6 4. CdopmupoBaHHOCTH yMEHUs packpbIBaTh

OCHOBOTOJIararnye OMOoIOrnuecKre 3aKOHbI U 3aKOHOMEPHOCTH
(I Menpgensa, T. Moprana, H.W. BasumnoBa, 3. I'ekkens,
®. Mronnepa, K. bapa), rpaHuiibl ux OTpUMEHUMOCTH K >KHUBBIM
CHCTEMaM.

ITP6 5. TlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOJIOB
Hay4YHOTO IMO3HAHUS, UCTIOJIB3yEeMbIX B OMOJIOTUH: HAOIOICHUS




- BHOCUTb KOPPCKTUBBI B ACATCILHOCTb, OLCHUBATH

COOTBCTCTBUC  PC3YJILTATOB neiaam, OLICHUBATb PUCKHU
MMOCJIEACTBUM JCATCIbHOCTH,

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BJIaJICTh HaBbIKAMU y4eOHO-UCCIIEI0BATEIBCKOM

U TPOCKTHOW JIeATENBbHOCTH,

npo0Jem;

HaBbIKaMKU  pa3pCHICHUA

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H
n aKTyaJII/I3I/Ip0BaTI) 3anat1y, BbIABUT'ATHb FI/IHOTC?;Y

cec peHIGHI/Iﬂ, HAaXOIUThb apFYMCHTI)I JIA  1OKa3aTCJIbCTBA
CBOMX YTBEP)KJICHHW, 3a7aBaTb IapaMeTpbl U KpUTEpUU
pelICHHUS;

- aHaJIM3UPOBATh IOJIYYCHHBIC B XOJ€ PCIICHHUS 3aJauu
pe3yJbTaThl, KPUTHYECKH OIICHUBAaTh WX JIOCTOBEPHOCTb,
NPOTHO3UPOBATh U3MECHEHHUE B HOBBIX YCIIOBHSIX;
pa3padaThiBaTh IUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIIN3a
UMEIOIINXCSA MaTepUATIbHBIX M HEMaTEePHAILHBIX PECYPCOB;

- YMeTI) HepeHOCI/ITB 3HAHUS B HOSHaBaTeJ'IBHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;

- YMETb HWHTEIPUPOBATh 3HAHUS M3 Pa3HBIX IPEIMETHBIX
o0OJacTei;

- BBIBUTaTh HOBBIE WJEH, IMpeajgaraTb OpPUTHHAIbHbBIE
MOJIXO/IBI U PEIICHUS

U ONMCAHUS )KUBBIX CHCTEM, POLIECCOB U SBJIEHUW; OpraHU3aluu
U TIPOBEACHHS OHOJOTUYECKOTO OKCIIEPUMEHTA, BBIIBHKCHUS
THIIOTE3,

BBIABJICHUSA  3aBUCHUMOCTH  MCXKIY  HUCCICAYCMbIMU

BEJIMYMHAMH, 00BSICHEHHS MOJTYYeHHBIX pe3yabTaToOB
U (OpMYyIUPOBaHUS BHIBOJAOB C HCIIOJIB30BAHUEM HAyYHBIX
MOHATHH, TEOPUI U 3aKOHOB.

I[IP6 6. CchopMupoBaHHOCTb YMEHHS BBIJACISATH CYIIECTBEHHBIC
MIPU3HAKU KJIETOK  TPOKAPUOT W

BHUPYCOB, 9YKapHOT;

OJTHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OMOreoIeHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIICCTB W TIPEBpAIICHHUS JHEPrUM B KIETKe, (OTOCUHTE3a,
TUTACTUYECKOTO ¥ YHEPTETHYECKOTO 0OMEHa, XeMOCHHTE3a, MUTO34,
Meiio3a, pa3BUTHI U
WHAMBHUIYAJILHOTO Pa3BUTUS OpraHu3Ma (OHTOreHesa), 60pbObI 3a

otbopa,

OILIOAOTBOPCHHUA, Pa3MHOKCHU,

CYIIECTBOBaHHME, €CTECTBEHHOIO BU1000pa30BaHMs,
IpUCIOCOOTIEHHOCTH OPraHW3MOB K Cpefe OOMTaHus, BIUSHHA
KOMIIOHEHTOB ~ JKOCHCTEM, AHTPOIIOTEHHBIX ~ W3MEHEHHUH
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYTroBOpOTa BEIIECTB M MPEBpallieHne YHEPTUn B Onocdepe.

[IP6 7. CdopMHPOBAaHHOCTb yMEHHUS MPUMEHSTHh MOJIYyYEHHbIE
3HaHUS Ui OOBSICHEHHS] OMOJIOTWYECKHX IPOIECCOB M SIBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEIIeHUH B MTOBCETHEBHOMN KU3HU

C LleNbo obecrieueHus 0€30MaCHOCTH CBOETO 3/10POBbsI U 37I0POBbS
OKpYKalOIIMUX JIOAEH, COONIOIEHHUs 3/I0pOBOrO 00pas3a >XU3HH,
HOpPM T'PaMOTHOTO MOBEJICHHS B OKpY Karolllel MPUPOJHON cperie;
MOHUMaHWEe  HEOOXOAWMOCTH  HCIIOJB30BAaHHS  JOCTHIKECHHH
COBPEMEHHOM OHOJOrMM U OUOTEXHOJOTHI UIsl pallOHAIBHOTO

MIPUPOAONOIB30BAHUS.




I[MP6 8. CdopmupoBaHHOCTH, YMEHHUS pelIaTh OHOIIOTUYECKUE
3a/1a4y¥, COCTABIISATH TCHOTUITUYECKHE CXEMbI CKPEIIUBAHUS

JUISE pa3HBIX THIIOB HACIEJIOBAaHUS IPU3HAKOB Yy OPraHU3MOB,
COCTaBJISATH CXEMBI MIEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTEMAx
(Tlenu nuTaHus, MTUIICBBIC CETH).

I[IP6 9. CdopMuUpOBAaHHOCTP yYMEHHH KPUTHYECKU OICHHUBATH
UHPOPMALIUIO OMOJIOTUYECKOTO  COJICPIKAHMSI, BKJIFOYAOIIYIO
TICEBJIOHAYYHBIC 3HAHUS W3 Pa3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOM  HMH(pOpMaIUH,
UHTEPIPETHPOBATH

HAy4YHO-TIOMYJISIPHBIE ~ MaTepHalibl);

OTHUYCCKHUEC ACIICKTBI COBPCMCHHBIX

HUCCICAOBAHUI B  OHMOJIOTMM, MEJWIMHE, OHOTEXHOJIOTHH;

paccMaTrpuBaTh  IJIOOAJNbHBIE  JKOJOTMYECKHE  MPOOJIEMbl

COBPEMEHHOCTH,  (HOpPMHUPOBATH
COOCTBEHHYIO MO3UIIHIO.

ITP6 10. CdopmupoBaHHOCTH YMEHHUH CO3/1aBaThb COOCTBEHHBIE
NUCHbMEHHBIC M YCTHBIE COOOIICHHS HAa OCHOBE OMOJOTHYECKOU

I/IH(I)OpMaI_II/II/I n3 HECKOJIbKHUX T'paMOTHO

110 OTHOIICHUIO K HUM

HCTOYHHKOB,
WCII0JIb30BaTh MOHSITUIMHBIN anmnapar OuoJorun

OK 02.
Wcnons3oBars
COBPEMEHHBIE
cpencTBa TTOMCKa,
aHajan3a

U HHTEpIpeTanuu
uH(popMalun

U MHPOpPMAIMOHHbIE
TEXHOJIOTHHI JUIs

BBITIOJTHCHHUA  3aJa4

JIn4HOCTHBIE pe3yNabTaThl JOJKHBI OTpaXkaTb B YacTHU:
LIEHHOCTU HAyYHOT'O MTO3HAHUS:

-c(hOpMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKu M OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha  Juanore KYJIbTYP,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHpE.

MetanpeameTHbIE pe3ynbTaThl TOJKHBI OTPaXkaTh:
OBnaneHne yHUBEPCAIbHBIMA YI€OHBIMU TTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTta ¢ nHpopmarmei:

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH

B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOH TPaAMOTHOCTH
YeloBeKa AJIs PelIeHus KU3HEHHBIX MPoOIeM.

I[IP6 7. CdopMUPOBAHHOCTh YMEHHUS TMPHUMEHSTH IOTYYCHHBIE
3HAHUA IJI1 OOBSICHEHHS OMOIOTHYECKUX MPOIECCOB U SIBICHUH,
JUTSL IPUHSTHS IPAKTUYECKUX PEIICHUH B TTOBCETHEBHOM KU3HU

C 11eTbI0 o0ecneueHnst 6€30IacHOCTH CBOETO 3/I0POBBS U 310POBbSI
OKPY’KaIOIIMUX JIFOJIEH, COOJIOMCHHS 370pOBOTO OOpa3a >KU3HH,
HOPM T'PaMOTHOTO MOBEICHUSI B OKPYKAIOIIEH MPUPOIHON CPELE;
HEOOXOIUMOCTH JOCTH)KEHHUH

IIOHUMAaHUE HUCITIOJIBb30BaHUA




npohecCHOHATBLHOM
JCSITEIIbHOCTH

- BJIaJCTh HaBBIKaMH MMOJIYYCHHA I/IH(bOpMaI_II/II/I
nus3 HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATDH IIOHUCK, aHaJIn3s, CHUCTCMAaTU3aluIo

U MHTEPIPETALNI0 WHPOPMALIUU PA3IUYHBIX BUAOB U (hopMm
IIPE/ICTABIICHHUS,;

- OLIEHUBaTh JOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(pOpMaLNH,
€€ COOTBETCTBUE IIPABOBLIM U MOPAJIbHO-ITUYECKUM HOpMaM

COBPEMEHHOW OWOJIOTMM M OMOTEXHOJOTHH JUIS pallOHAILHOTO
MIPUPOAOIOJIB30BaHUS.

IMIP6 10. ChopmMupoBaHHOCTH YMEHUH CO31aBaTh COOCTBCHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OMOJOTHYECKON
UHPOpPMALMU U3  HECKOJbKHUX

HNCTOYHHKOB, I'PaMOTHO

HCITOJIB30BaTh MOHATUHHBIN arrrapar OuoJoruu

OK 04. DddexTrBHO

JImyHOCTHBIE pe3yibTaTbl MOOJODKHBI OTpaXaTb B YaCTH:

I1P6 5. IlpuobpeTeHre OmMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB

B3aUMOJICMCTBOBATh | IICHHOCTH HAYy4YHOT'O TIO3HAHHUSA: OCO3HAHME IICHHOCTHU | HAYYHOTO MO3HAHUs, UCIOJIB3YEMbIX B OMOJIOTHH: HAOIIOJACHUS U
U paboTath HAy4YHOW  JIEATENIbHOCTH, TOTOBHOCTb  OCYIIECTBJISTH | OMUCAHUS KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUW; OpPraHU3alluu U
B KOJIJICKTUBE MIPOCKTHYIO u HCCIIEI0BATEIIbCKYIO JESITEIIBHOCTD | MIPOBEICHUS ~ OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIIBIKCHUS
1 KOMaHze WHJUBU]IYaJIbHO U B TPYIIIIE. TUTIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU

MetanpeameTHble pe3ynbTaThl 1OJKHBI OTPaXaTh: BEJIMUYMHAMU, OOBSICHEHUS MTOJIyY€HHBIX PE3yIbTaTOB

OsnazgeHue YHHUBEPCaIbHBIMU KOMMYHHUKATHBHBIMU | U (OPMYIUPOBAHUS BBIBOJOB C HCIOJIB30BAHHEM HAYYHBIX

IENCTBUSAMMU: MOHATUH, TEOPUI U 3aKOHOB

0) cOBMECTHAs ICITEIILHOCTD:

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMaHTHOM

Y MHIMBHUIyaJIbHOM paboThI;

- MPUHUMATh LHenu COBMECTHOM JIeSITeIILHOCTH,

OpPTaHU30BBIBATH M KOOPAMHUPOBATH JIEUCTBHS

M0 €€ [JOCTH)KCHHIO. COCTaBIATh IJIaH JICHCTBHH,

pacupenensiatb poiad € YYEeTOM MHEHUW YYaCTHUKOB

00CyXJaTh pe3yIbTaThl COBMECTHOM pabOThI
OK 07. | JluuHOCTHBIE pe3ynbTaThl AOJKHBI oOTpaxkarb B dyactu: | [IPG 5. IlpuoOpereHue ombiTa MpUMEHEHHs] OCHOBHBIX METOJIOB
ConeicTBOBaTh 3KOJIOTHYECKOTO BOCITUTAHHS: Hay4YHOTO ITO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTHH: HAOIOICHUS
COXpaHEHUIO - c(hOpMUPOBAHHOCTH 9KOJIOTHYECKOM KYJBTYPHI, | ¥ OMUCAHUS KUBBIX CUCTEM, MPOIIECCOB M SBJICHU; OpraHu3aIuu
OKpY’Karoten MMOHUMAaHWE BIIUSHHS COIMAIBHO-D)KOHOMUYECKHX MIPOILIECCOB | U TPOBEACHUS OHOJOTUYECKOTO OKCIEPUMEHTA, BBIBUKECHUS
Cpenpl, Ha COCTOSIHHE TPUPOTHOM TUTIOTE3, BBISABICHUS 3aBUCUMOCTH MEXAY HCCIETyeMBbIMH
pecypcocOepexeHn BEITMYMHAMU, OOBSICHEHHSI TIOTYYCHHBIX PE3YIbTAaTOB




IO, HpI/IMeHSITB
3HAHUA
00 U3MEHEHUHU

KJIUMaTa, TPHHIIAIIBI
OEpEIKITUBOTO
IIPOU3BO/ICTBA,

a3 dexTuBHO
JIEUCTBOBATE

B YpE3BBIYANHBIX
CUTYaITUIX

U COIMAJBHON Cpelbl, OCO3HAHHE III00AJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUI B OKPYKAIOLIEH
Cpele Ha OCHOBE 3HAHMS L€l YCTOMYMBOIO pPa3BUTHUSA
YeJI0BEYECTBA,

- AKTHBHOE HEINpUATHE JIEUCTBUH,
OKpYKalolllei cpee;

- YMEHHE IPOTHO3UPOBATH HEOIArOIPUATHBIE HIKOJIOTHUECKUE

IIPUHOCAIINX BpPEL

MOCIICACTBHSI TIPEIPUHUMAEMBIX JEHCTBHM, MPEAOTBPAIIATh
HX;

- pacIIMpeHHWe OmbITa JACSITEILHOCTH OJKOJIOTHYSCKON
HATPaBJICHHOCTH.

MetanpeameTHbIe pe3ynbTaThl 1OJKHBI OTPaXaTh:
OsnazgeHue YHHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
NENCTBUSIMU:

0) cCOBMECTHAs ICITEIIbHOCTD:

- MOHUMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOM

Y MHIUBUIyaJIbHOM paboTHI;

- HpI/IHI/IMaTI) neinun COBMCCTHOI\/'I ACATCIBbHOCTH,
OpFaHI/I3OBI>IBaTI> u KOOpI[I/IHI/IpOBaTI) I[GflCT BUSA
M0 ee JOCTIDKEHWIO. COCTaBIATh IUIaH  JICWCTBHIH,
pacrpenensaTb poOJM € Yy4YETOM MHEHUHW YYaCTHUKOB

O6Cy>K,Z[aTB PE3YJIbTATHL COBMECTHOM pa6OTLI

u  (QOopMyTUpOBaHHUS BBIBOJOB C HCIOJB30BAHUEM HAYYHBIX
MIOHATUN, TEOPUN U 3aKOHOB.

I[MIP6 6. ChopMHUPOBAaHHOCTh yYMEHHS BBIICISTH CYIICCTBCHHBIE
IIPU3HAKU  BHUPYCOB, 9YKapuoT;
OJIHOKJIETOYHBIX U

6I/IOFeOHeHO3OB N 3KOCUCTEM, 0COOEHHOCTHU IIponeccoB obMeHa

KJIETOK  IPOKapuoT U

MHOT'OKJIETOYHBIX ~ OpPraHU3MOB, BH/[IOB,
BEIIECTB U MPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCUHTE3a,
IUIACTUYECKOTO U SHEPreTUYECKOIo 0OMEHa, XeMOCHHTE3a, MUTO034,
Meii03a,  OIUIOAOTBOPEHHS,  Pa3BUTUS W PA3MHOMKCHHS,
WH/IMBUAYAJIbHOTO Pa3BUTHS OpraHnu3Ma (OHTOTreHe3a), 00pbOBI

3a CyIIeCTBOBaHHE, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHMUS,
IPUCTIOCOOICHHOCTH OPTaHW3MOB K Cpeie OOWTaHWs, BIMSHUS
KOMIIOHEHTOB ~ 3KOCHCTEM, AQHTPOIIOTEHHBIX ~ W3MEHEHHH
B 9KOCUCTEMaX CBOEH MECTHOCTH,

KPYrOBOpOTa BEILIECTB U IIpEeBpallleHUe IHEpruu B buocdepe.

I1P6 7. CdopMHpPOBAaHHOCTE yMEHHUS NPUMEHATh IOJIY4YEHHBIE
3HaHUS U1 OOBSICHEHHUsS] OMOJIOTMYECKHX IMPOLECCOB U SIBIECHUH,
JUTSL TIPUHSTHS TIPAKTHYECKUX DPEHICHWH B IOBCEIHEBHOW YKU3HU
C LIeTIbI0 00ecneueHns 0€30IaCHOCTH CBOET0O 3/I0POBBS U 3/10POBbSI
OKPY’KaIOIUX JIFOJIEH, COOJIIOJCHHS 370pOBOTO o0Opasa KU3HH,
HOPM T'PaMOTHOTO MOBEICHUS B OKPYKAIOLIEH MPUPOIHON CPELE;
NOHUMaHWE  HEOOXOJUMOCTH  HCIOJb30BaHUA  JOCTHXKEHHH
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTMH Ul palOHAJILHOTO

IMPpUPOAOIIOJIb30BAHUA

IIK 3.2. Co3naBatb
Pa3BUBAOIIIYIO
MMpEeaAMETHO-
MIPOCTPAHCTBEHHYIO
cpeny,

- Oco3HaHHBIN BEIOOD Oynyiielt npodeccuu u
BO3MOYKHOCTEH peann3aiii COOCTBEHHBIX JKH3HEHHBIX
TJIAaHOB; OTHOIIEHUE K MPOPECCHOHABHON JeATETHHOCTH
KaK BO3MOYXHOCTH Y4aCTHs B PEIICHUH JINYHBIX,

- CdopMHpPOBAaHHOCTh MPEJCTABICHUNH O MeCTe OHOJIOTHH B
COBPEMEHHOW HAy4yHOW KapTUHE MHUpPA: HAOJIOJCHHS U OMUCAHUS
JKUBBIX U  SBJICHUH;

CHUCTEM, IIPOLECCOB

OMOJIOTUYECKOTO

OpraHu3anvu |
MPOBEICHUS AKCIEPUMEHTA,

MEXIY

BBIAIBUKCHUA

TUIIOTE3, BBIABIICHUA  3HAYHMMOCTH HCCIICAYCMbIMHA
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MO3BOJISFOILYIO
OpTraHU30BaTh
o0ydeHue aerei
paHHETo H
JIOLIKOJIBHOTO
BO3pacTa, B TOM
qucie aeTel ¢
OTrpaHUYEHHBIMU
BO3MOXHOCTAMHAU
3JI0POBBS B
COOTBETCTBHUH CO
cnenn UKot
o0pa3oBaTeNbHOI
IPOrPaMMBIL.

OOIIECTBEHHBIX, TOCYIaPCTBECHHBIX, OOIIEHAIIMOHATHHBIX
pooJIeM.

- YMeHHUE CaMOCTOSTENILHO OIPEIENIATh LIEIH IeATSITbHOCTH U
COCTAaBJIATh  IUIAHBI  JESATEIBHOCTH,  CaMOCTOSITEIHHO
OCYILECTBIISITh, ~ KOHTPOJHPOBATh M  KOPPEKTHPOBATH
NeSITeIIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIC PECypChI s
JOCTIDKEHUST TIOCTABJICHHBIX IEIed W peain3allii TUIAHOB
NeSITeIbHOCTH;, BEIOUPATh YCIICIIHBIC CTPATETHH B Pa3IMYHBIX

CUTyalusiaXx.

BEIMYMHAMHU, OOBSCHEHUS  IOJNyYCHHBIX  pEe3ydbTaToB U
(hopMyIHpPOBaHUS BHIBOJIOB C HCIOJIH30BAHUEM HAYYHBIX TIOHSATHH,
TEOPH M 3HAHWI MOHMUMaHUE PO OMOJOTHH B (HOPMUPOBAHHU
Kpyrozopa u (yHKIIMOHAJIFHOW TPaMOTHOCTH 4YeJIOBEKa ISt
peuIeHus NpakTUYECKHX 3a/]1a4;

- chopMHpPOBAaHHOCTP  yYMEHHUW  KPUTHYECKH  OIICHUBATD
uHbOpMaIMi0  OUOJIOTUYECKOTO BKJIFOYAIOLYIO

IICEBAOHAYYHLIC 3HAHUA H3 PA3JIMYHbIX HCTOYHHKOB (Cpe,I[CTBa

COACPIKaHUAA,

MaccoBOW MH(POPMALIMHU, HAYYHO-TIOMYJISIPHBIE MaTePHAIIbI);

- UHTEPHPETHPOBATH JTHYECKUE  AaCIEKThl  COBPEMEHHBIX
HCCIICAOBAHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTUH;

- paccMarpuBaTh TJIOOQJIbHBIE JKOJOTHYECKHE  IPOOIIEMBI
COBPEMEHHOCTH, (OPMHPOBATH IO
COOCTBEHHYIO MO3HUIIUIO;

- copmupoBaHHOCT,  yMEHHUH  CO3/1aBaTh
NUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOrMYEcKOi

I/IH(I)OpMaI_II/II/I n3 HECKOJIbKHUX T'paMOTHO

OTHOIIEHUKD K HUM
COOCTBEHHBIE

HCTOYHHKOB,
WCII0JIb30BaTh MOHATUHHBIN amnmapar 6MoJ0ruu
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2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA30OBATEJBbHOM JUCIATLIIMHBI

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI

Bup yueOHoii paboTbl

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHON MPOrpaMMBbl THCHUTLIAHBI 72
B T.4.
OcHOBHOE coiepKaHue 12
BT. 4..
TeopeTudecKkoe 00ydIeHue 38
nabopaTopHbIE U MPAKTUYECKUE 3aHATHS 22
IIpodeccnoHanbLHO OpEHTHPOBAHHOE COlepPKaHMe (COMep:KaHue 12
NPUKJIATHOTO MOIYJIs1)
BT. U..
TEOopeTHYecKoe 00yIeHne 2
71a00paTOPHBIC U PAKTUICCKUE 3aHATHSI 10

IIpome:xyTouyHast arrecranus (AuddepeHIMPOBaHHBIN 3a4eT)
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2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

HaumenoBanue Oo0bem @opmupyembie
Conep:kanue y4yeOHOro MaTepuaJa, JadopaTopHble H MPAKTHYECKUE 3aHATHS KOMIIEeTeHI[U U
pa3/iesioB U TeM 4yacos
1 2 3 4
OcHOBHOE co/lep:KaHue
Pasznea 1. buosiorusi kak Hayka. ZKuBble cucTeMbl U MX OPraHU3alUs 1
Tema 1.1. Cogepxanue yueOHOro MaTepuaa
buonorus buonorus — Hayka o xuBoi npupoje. Csizu OMOIOrHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMH, (HIOCO(PHEH, pEIUTHEN, STUKOM, ICTETUKON U TPABOM.
Oobmas Ponp Oumonormu B (OPMHPOBAHWU COBPEMEHHOW HaydyHOW KapTHHBI Mupa. Cucrema
XapaKTepUCTHKA OMOJOrM4YECKUX HaYK. 1
KHU3HU Mertonbl Mo3HaHUS KUBOM NMpHUPObl (HAOIIOAEHUE, SKCIIEPUMEHT, OMMCAaHUE, W3MEPEHUE, OK-02
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKash 00pabOTKa TaHHBIX).
JXussle cucteMsbl (OMOCHCTEMBI) KaK IPpeaMeT n3ydeHus: 6uonoruu. OTanuue >KUBbIX CUCTEM
0T Heopranuueckoi nmpupozasl. CBoiCTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHHU OpraHu3alNH OnocucTeM: MOJIEKYJIIPHO-TEHETHYECKUH, KJICTOYHBIH,
OpraHU3MEHHBIN, MOMYJISAIIMOHHO-BUI0BOM, 3KOCHUCTEMHBIH (OMO - TEOLIEHOTHYECKUN),
o6unochepHbIit
Paznen 2 XumMuveckuii cocTaB M CTPOEHHE KJIETKH 10
Tema 2.1. Coneprxanue yueOHOro MaTepuaa
XUMUYECKUH COCTaB | XMMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JEMEHTBI: MaKpOdJIE€MEHThI, MUKPOIJIEMEHTHI.
kieTkd. Bona Bona u MuHepanbHble BemiecTBa. OYHKIIMM BOJABI U MUHEPAJIbHBIX BELIECTB B KIIETKE. 1
U MUHepaIbHbIE [Tonnepsxanue ocMOTHYECKOTO OanaHca
BEleCTBa [TpakTHueckoe 3aHsATHE
Ne 1 «buonoruueckass poiab MHHEPAIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEIESTEIbHOCTU 1
OpPraHU3MOB, MTPOSBJICHUS AUcOaTaHCa MUHEPAIBHBIX 3JIEMEHTOBY OK-01, OK-02,
Tema 2.2. Copneprxanue yueOHOro MaTepuaa OK-04
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buosornuecku
Ba)KHBIE XUMHUYECKUE
COEIMHEHUS

benku. CocraB u crpoeHue 6e1koB. AMMHOKHUCIOTBI — MOHOMEpPHI OesikoB. Hezamenumbie 1
3aMEHHMBIE AMUHOKHUCIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOIA
MOJIEKYJbI (TI€pBUYHAsI, BTOPUYHAs, TPETUUHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiictBa OenkoB. buomormyeckue ¢yHkiun OenkoB. DepMEHTHI — OHOJOTUYECKHE
katannzaropel. CTpoeHue QepMeHTa: aKTUBHBIA ILIEHTp, CyOCTpaTHas CrHeuu(UuIHOCTb.
Kodepmentsl. Buramunsl. OTinnuns pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aToOpOB.
VYraeBoapl: MOHOCaxapuabl (IVIOK03a, pubo3a M Je30Kkcupubo3a), Aucaxapuibl (caxaposa,
JAKTO3a) M Iojucaxapuibl (Kpaxmall, TJMKOreH, LesIroso3a). buonorndeckue ¢yHKuun
yrineBofoB. Jlumuael:  Tpurmmuepunsl, Qpocomumuasi, crepouasl. ['uupoduibHO-
runpodoOHbIe cBOKCTBA. bruonornueckue GpyHkmu aunuaoB. CpaBHEHHE YIIIEBOIOB, OSIKOB
Y JIMIIMJO0B KaKk UCTOYHUKOB dHepruu. Hyknennoseie kucnotsl: JJHK n PHK. Hykneornaer —
MOHOMEpBI HYKJIeHMHOBBIX KucioT. Crpoenue u ¢pyukuuu JJHK. Crpoenue u ¢pynkuuun PHK.
ATO®: crpoenue U GyHKIIUU

JIabopaTopHbie 3aHsTHs (Ha BEIOOP MPEroIaBaTes)

Neo 1 «Onpenenenne Buramuna C B IPOAYKTAX MATAHUSD)

i «OnpeeneHne HaInYus Kpaxmasa B IPOIyKTaX MUTAHUS

win «'uapopunbHO-TUIPO(HOOHBIE CBOWCTBA JIUITHUIOB

umn «/3ydeHne KaTtaquTHYeCKOW AaKTUBHOCTH (PEpMEHTOB (Ha TpHUMEpe aMuia3bl WA
KaTaJiasbl)»

Tema 2.3.
CrpykTypHO-
GbyHKIMOHATIBHAS
OpraHu3aIys KJIeTOK

Copepxanue yaeOHOTO MaTepuana

[{utonorus — Hayka o kietke. Kiierounast eopusi — npumep B3auMoJieiicTBUS uaen u pakToB
B HAyYHOM ITO3HAHUU. MeTo/Ibl N3yueHUs KIETKH.

Knerka kak nenoctHast xuBas cucrema. OOue Npu3HAKU KJIIETOK: 3aMKHYTasl HapyKHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, cuctemMa CuHTe3a OeJka.

Tunel KIETOK: dJyKapuoTHYecKas U mnpokapuoruyeckas. (OCOOEHHOCTH CTPOCHHS
MPOKapUOTUUECKONW KieTku. Kierounass creHka Oaktepuil. CTpoeHHE 3SyKapHOTHUYECKOU
kJIeTki. OCHOBHBIE OTIMYHUS PACTUTENBHON, KUBOTHON U rpuOHOM KieTkH. [loBepXHOCTHBIE
CTPYKTYpPbI KIJIETOK— KIJI€TOYHAs CTEHKa, TIIMKOKaIMKC, uX G(yHkiuu. I[lmazmaruueckas
MeMOpaHa, ee CBOMCTBA M (PYHKIIUH.
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[utoruiasama u ee opranounabl. OmgHomemOpanHble opranoujsl kietku: JIIC, ammapar
I'onpmxu, mu3ocomsel. I10myaBTOHOMHBIE OPraHOMIBI KJIETKHA: MUTOXOHIPHUM, IUIACTUJBIL.
[Tpoucxoxxaenne MUTOXOHAPUH W miactu]. Buasl mmactun. HememOpanHbIe OpraHOWABI
KJIETKH: pUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOIU, PECHUYKH, >KIYTUKH. DYHKIUU
OpPraHoOMJOB KJIETKH. Brirtouenus.

Anpo — perynaropHslii HeHTp kieTku. CTpoeHMe sjpa: sfepHas 000JI0uKa, Kapuoriasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BENIECTB B KJIETKE

JlaGopaTopHbIe 3aHsATHS (Ha BBIOOP MPEIo1aBaTelis)

Ne 2 «Ctpoenue kieTku (pacTeHusl, >)KUBOTHbIE, TPUObI) U KJIETOYHBIE BKJIIOUEHUS (Kpaxmall,
KapOTHUHOM/IbI, XJIOPOILIACTbI, XPOMOILIACTHI)»

win «/3ydyeHne cTpoeHus KIETOK pacTeHUM, KUBOTHBIX U OaKTepuil MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENapaTax U UX OIMCAHUE»

win «IIpoHuniaeMocts MeMOpaHsbI (I1a3MOJIU3, AETUIA3MOIIN3 )»

Pazgen 3. ZKuznenessTeJbLHOCTL KJIETKH

Tema 3.1.
OO0OMeH BelIeCTB
U TIpeBpalieHue

SHEPTUU

B KJIETKE

Coneprkanue y4eOHOro Marepuana

OOmeH BeniecTB, WK METa00JIN3M. ACCUMIIIALUS (TJIACTUYECKUA OOMEH) U TUCCUMMIISALINS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradbonausMa. Poib 3akoHOB
COXpaHEHMsI BEIleCTBa W SHEPruM B NOHUMaHMU MeTabonu3ma. Tumbl OOMEHa BEIECTB:
aBTOTpOoHBIH U rerepoTpodHbiil. Poab depmeHTOB B OOMEHE BEIIECTB W MPEBpALLCHUU
sHeprun B KkieTrke. PorocuHTe3. CBeroBas M TeMHOBas (aszbl (orocuHTe3a. Peakuuun
dorocunTe3a. DPPeKkTUBHOCTH (HOTOCHHTE3a. JHaUeHUE (POTOCHHTE3a AJIS KU3HHU Ha 3emiie.
Bnusiaue ycnoBuit cpensl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIMICHUS! €T0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEeMOCHHTE3Hpyloluue OakTepuu. 3HAYCHHUE
XeMOCHHTE3a JIJIS )KU3HU Ha 3eMIie.

DHepreTHyecKuii OOMEH B KIIETKe. PaciensieHre BemecTB, BbIACICHHE H aKKyMYJIHPOBaHUE
SHEPTHH B KJETKE. DTambl dHEPreTudeckoro oomeHna. ['nmkomms. BpokeHwe u ero BHIIBIL.
Kucnoponnoe okuciaenue, win KieToyHoe abixanue. OxucnutenbHoe (ochopuarpoBaHue.
O} PeKTUBHOCTH SHEPTrETHIECKOr0 0OMEHa

Tema 3.2.

CogepxaHue yaeOHOTO MaTepuana

OK-01, OK-02,
OK-04
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Buocuures benka

Peakuum Mmatpuunoro cuHte3a. [enermueckas wuHdopmanus u JHK. Peammusauums
TeHETUYECKON MH(POpPMAaLMHU B KIIETKe. | eHeTnyeckuii Ko U ero cBorcTBa. TpaHCKpUIIHS —
marpuunblii cuHTe3 PHK. Tpancmsiuus — OwuocuHTe3 Oenka. OTanbl TPaHCISAIHM.
KonupoBanue amuHOKuCIOT. Posie pubocom B OuocunTese Oenka

HpaKTquCKoe 3aHATUEC

Ne 2 «Pemenue 3aaa4 Ha OonpeaAcCICHUE ITOCICA0BATCIbHOCTH HYKIICOTHI0B»

Tema 3.3.
Bupycsr

Conepxanue yaeOHOro MaTepHaia

Hexnerounsie ¢popmbl xu3Hu — BUpYchl. Mcropust otkpsiTust BupycoB (/. U. MBanoBckwuii).
OCOOEHHOCTH CTPOSHHSI M )KM3HEHHOTO IHKIIa BUpYycoB. bakTepuodaru. bonesnu pacrenwuit,
KUBOTHBIX M 4€JIOBEKa, BhI3bIBaeMbIe BUpycamu. Bupyc nmmynonedunura genosexa (BUY)
— Bo30yautens CITN/a. [Tpodunaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00IeBaHUI

Pa3nen 4. PazMHoOkKeHHe M HHAUBHUIYAIbHOE PA3BUTHE OPraHU3MOB

Tema 4.1.
JKM3HEHHBIN TUKIT
KJIETKU

Coneprkanue y4eOHOro Marepuana

KneTouHelid 1WKI, WIM JKU3HEHHBIA UK KiIeTku. MHTepdaza u wmuto3. [lporecchr,
npoTekaromue B nHTepdasze. Perumkanus — peakuus marpuanoro cuaresa JJHK. Ctpoenune
XpoMOcOM. XpOMOCOMHBIA HA0Op — KapuOTHUN. [{UTIIIOMIHBIN U TaluIOUIHBIN XPOMOCOMHBIE
HaOopel. XpomaTuipl. LluTONMOrMUecCKHE OCHOBBI PAa3sMHOXKEHHUS W HHIUBHIYaIbHOTO
pa3BUTHA OpraHu3MoB. Jlenenue kinetku — MuTo3. Ctaguu mutosa. [Ipoueccel, npoucxoasmue
Ha pa3HBIX CTaaUsAX MUTO3a. buomormyeckuit cmpicn muto3a. [Iporpammupyemasi rubenb
KJIETKH - aIrlonTo3

Tema 4.2.
DopMBI pa3MHOKEHUS
OpraHu3MOB

Coneprkanue y4eOHOro MaTepuana

@DopMbI pa3MHOKEHHS OPraHU3MOB: Oecronoe U nojaoBoe. Buasl 0ecroaoro pasMHOXKEHUS:
JIeJIEHNE HAJBOE U MMOYKOBAHME OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BET€TaTUBHOE
pa3MHOeHHne. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE Ul CEIECKIUH.

[TonoBoe pa3mMHOXEHHUE, ero oTinuus ot Oecrnonoro. Meito3. Cranun meiiosa. IIpoueccsl,
IpoUCXOAsAIIMe Ha craausx Meinos3a. lloBenenme xpomocom B Mmeiosze. Kpoccunrosep.
Buonornyeckuii cMbIc U 3HaueHHe Melo3a. ['ameTorenes — mporecc 00pa3oBaHus MOJIOBBIX
KJICTOK Y XKMBOTHBIX. ITomoBEIE kene3bl: CEMEHHUKH U STMYHHKH. O6paSOBaHI/Ie H pa3sBUTUC

OK-01, OK-02,
OK-04
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HOJOBBIX KICTOK — raMeT (CIepMaTo30HJ, SHMIEKIeTKa) — CIIEPMaTOreHe3 M OOTEHE3.
OcoOeHHOCTH CTpOEHUS SMIEKIETOK U ciepMaTo3ou10B. Omnogorsopenue. [laprenorenes

Tema 4.3.
NuauBunyansHoe
pa3BUTHE OPTraHU3MOB

Conepixanue yaeOHOro MaTepraia

NunuBunyanpHOE pa3BuTHE (OHTOreHE3). DMOPHOHAILHOE pa3BUTHE (IMOpHOTEHE3). DTarmbl
AMOPHOHAIBHOTO PA3BUTUS Yy IMO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHHWE, TacTpyJIsIus,
opranoreHe3. IlocToMOpuoHanNbHOE pa3BUTHE. THIIBI MMOCTIMOPUOHAIBHOTO pPa3BUTHS:
npsiMoe, HerpsiMoe (JIMYMHOYHOE). BnusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJACHHBIC ypojacTBa. Poct u pasButue pacreHuid. OHTOreHe3
[[BETKOBOTO PAaCTEHUS: JIBOWHOE OIUIOJOTBOPEHUE, CTPOCHHUE CEMEHH, CTAINH PA3BUTHUS

[IpakTrueckue 3aHATUS

Ne 3 «MH(ekmonHbIe 3a00JI€BaHMS M SITUIEMUH B HICTOPUH YEIIOBEYCCTBAY.
Ne 4 «BaknuHanus Kak npoguiakTiKa HHPEKIIMOHHBIX 3a00JI€BaHUI

Pa3nen 5. HacjieicTBEeHHOCTh U M3MEHYHBOCTh OPraHU3MOB

11

Tema 5.1.
3aKOHOMEPHOCTHU
HacJeJ0BaHUs

Coneprkanue y4eOHOro MaTepuana

[Ipenmer u 3amaun reHETUKU. Poib HUTOIOTMU M SMOPUOJIOTMH B CTAHOBJIEHUU I'€HETUKH.
Bxnan poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE TI'€HETUKH. MeETOJbl I€HETHKHU
(rOpHIOIOTHYECKUH,  IUTOI€HETHUYECKUH, MOJeKyIsIpHO-TeHeTHueckuit). OCHOBHbBIE
TE€HETUYECKUE MOHATHUSA. [ eHeThUecKass CUMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIVBaHUM.
3aKOHOMEPHOCTH HACJIeJOBaHUS TPU3HAKOB, ycTaHOBIEHHbIE I'. Menaenem. MoHoruOpuaHoe
CKpelMBaHMe. 3aKOH eAMHOoOOpazus TUOpUAOB mepBoro mnokojeHus. IlpaBuio
JOMMHHUPOBaHMs. 3aKOH paclleIuieHus npusHakoB. ['mmoreza umcrorsl ramer. [lomHoe u
HENOJIHOE  JOMHMHHMpoBaHMe. JIUruOpuaHoe  CKpemMBaHHME. 3aKOH  HE3aBHUCHMOIO
HacJleJoBaHMsI Npu3HaKoB. lluToreHeTnueckne OCHOBBI JUTHOPUAHOTO CKpEIIMBAHMUS.
AHanusupyrollee ckpemyBaHue. lcronb3oBaHWE aHATU3UPYIOLIETO CKPEHIUBaHUS IS
OTIpeieNIeHusI TEHOTUIIa 0COOH

HpaKTI/ILIeCKOC 3aHATUC

Ne 5 Pemenne 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUA HACIICACTBCHHBIX
IMPU3HAKOB IIPpHU MOHO-, IU-, HOJ'II/II‘I/I6pI/I)IHOM " aHAJIM3UPYIOIIEM CKPECIIMBAHUH, COCTABJICHUC
TCHOTUITMYCCKUX CXEM CKPCIIMBAaHUA

OK-01, OK-02,
OK-04
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Tema 5.2.
CuemieHHOE
HacJIeIOBaHUE
MIPU3HAKOB

Conepxanue yaeOHOro MaTepuaia

CueruieHHOE HaclieoBaHue npusHakoB. Pabora T. Moprana 1o cuerjieHHOMY Hacle0BaHUIO
reHoB. Hapyiiienue ciiemyieHusi TeHOB B pe3ysibTaTe KPOCCMHIOBEpa. XPOMOCOMHAsI TEOpUs
HACJIEJICTBEHHOCTH. | eHeTHYecKue KapThl.

['eneruka mona. XpoMOCOMHOE OIpefesieHue Mojia. AyTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorameTHble U reTeporameTHbie OopraHu3mbl. HacienoBaHue MpU3HAKOB, CIETUIEHHBIX C
MOJIOM

HpaKTI/I‘IeCKOG 3aHATUC

Ne 6 Pemenue 3aaa4 Ha OIpCACIICHHUEC BCPOATHOCTU BO3HUKHOBCHHUA HACIICACTBCHHBIX
IIPU3HAKOB IIpU CHCINVICHHOM HACJICAOBAaHWH, COCTABJICHHUEC TI'CHOTHUIIMYCCKHUX CXCM
CKpCUIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYUBOCTHA

Cogepxanue yueOHOro MaTepuana

N3menunBOCTh. BUibl U3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HaciencTBeHHas. Poib cpensl B
HEHACJICJACTBEHHON W3MEHUYMBOCTU. XapaKTEPUCTHKA MOJU(PUKAIMOHHON W3MEHUHUBOCTH.
Bapuauuonsslii psa 1 BapuanmoHHas kpuBas. Hopma peakiuu npusHaka. KonuuecTBeHHbIE
W KAueCTBCHHBIC TMpPH3HAKM HM WX HopMa peakiuu. CBoiicTBa MOIUMUKAIMOHHON
W3MEHYHBOCTH.

HacnenctBeHHasi, WM TEHOTHUNHMYECKas HM3MEHUYMBOCTh. KoMOWHATHBHAS W3MEHYUBOCTD.
Meiio3 U TONOBOI MpollecCc — OCHOBA KOMOWHATHUBHOM H3MEHYMBOCTH. MyTalmoHHAs
U3MEeHYUBOCTh. Knaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa U
MPUYUHBI MyTaIiil. MyTareHHblie pakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIIEICTBEHHOM
M3MEHYHUBOCTH

H. W. BaBunosa

[IpakTrueckoe 3aHsTHE

Ne 7 Pemenue 3aa4 Ha OIpCACIICHHUC BCPOATHOCTU BO3HUKHOBCHUSA HACJICICTBCHHBIX
IMMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX B3aUMOJEUCTBUS T CHOB, COCTaBJICHUC TI'CHOTUIIMYCCKHX
CXEM CKpCIIUBAHUA

Tema 5.4.

CogepxaHue yaeOHOTO MaTepuana
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I'eHeTnka yenoBeka

'enetuka uenmoBeka. Kapuorun denmoBeka. (OCHOBHBIE METOJbl TEHETUKH 4YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HELOBBIA, [UTOTCHETUYCCKUM, OMOXMMHUYECKUN, MOIICKYISIPHO-
reHetuyeckuii. COBpEeMEHHOE OIpE/EICHHE TEHOTHUIIA: MOJTHOTE€HOMHOE CEKBEHHUPOBAHMUE,
FeHOTUIUPOBaHKE, B TOM unciie ¢ nomounsto [11{P-ananu3a. HacnenacTBennsie 3a0o0eBanms
YeJIOBEeKa: TEHHBbIC OOJie3HW, OOJIe3HM ¢ HACJICACTBEHHOW MPEeapaciiooKeHHOCTHIO,
XpoMocoMHBIe Oojie3Hn. CoMaTHYeCKWe W TeHepaTUBHbIE MyTaluud. CTBOJIOBBIE KIICTKH.
[IpuHIIMTIBI  340pOBOTO  00pa3a JKW3HW, JUArHOCTHKHA, NPOQUIAKTHKA U JICUYCHUS
FEHETUYECKUX  OoJie3HeW.  MeIMKO-TeHETHYECKOe  KOHCYJBTHPOBAaHHME.  3HAYCHHE
MEJIUIIMHCKOM TEHETHKM B MPEJOTBPAICHUH W JICUEHWHW TEHETHYECKUX 3a00JeBaHUM
YyeJioBeKa

IIpakTHueckoe 3aHsATHE

Ne 8 «CocraBiieHre 1 aHalIn3 POOAOCIOBHBIX YCJIOBCKaA»

Pa3znen 6. IBoJionuoH

Has OnoJIorus

Tema 6.1.
OBOIIOIAOHHAI
Teopus
1 €€ MECTO
B OHOIOTHH

Coneprkanue y4eOHOro Marepuana

[TpennochbuIKu BOSHUKHOBEHHSI SBOJIIOIIMOHHOM TEOPUH. DBOJIOIMOHHAS TEOPHS U €€ MECTO B
Ouosiornu. BiusHuEe 3BONIOIMOHHON TEOpPUM Ha pa3BUTHE OWOJIOTUM M JPYTUX HayK.
CuzerenbcTBa 3BONIONUH. [laneoHTONOrHUECKHE: TTOCIIeIOBATEILHOCTD MOSBICHHS BUIOB B
MAJIEOHTOJOTUYECKON JIETOMUCH, TepexoaHbie (Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuuue dayH u (Gaop MaTEPUKOB U OCTPOBOB. DMOPUOJIOTUUECKUE: CXOJICTBA U PA3ITHUUMS
3M6pI/IOHOB Pa3HBIX BUAOB IMO3BOHOYHBIX. CpaBHI/ITeJ'IBHO-aHaTOMI/ILIeCKI/ICI T'OMOJIOTHYHBIC,
AaHaJIOTUYHBIC, PYAUMCHTApPHBIC OpTaHkl, aTaBU3MBI. MOJ'ICKYJ'ISIPHO-6I/IOXI/IMI/I'-ICCKI/IGI
CXOACTBO MEXAaHMU3MOB HACJIICACTBECHHOCTH W OCHOBHBIX META00JIMUECKUX HYTGﬁ Y BCEX
JKUBBIX OPTaHU3MOB.

OpomroruonHas  Tteopus Y. Jlapuna. [Ipenmochiiki BO3HUKHOBEHHUS JapBHHU3MA.
JIBuoKylyie CHIIBI DBOJMIONMU BHUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE TMIPH
OTPAaHWUYEHHOCTU PECYPCOB, HEolpeaenéHHas M3MEHYUBOCTh, O0pb0Oa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

Coneprkanne y4eOHOTO MaTepuana

OK-01, OK-02,
OK-04
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Tema 6.2.
MuxkposBoitonus

Cunrernueckas teopust 3Boitoruu (CTD) u €€ oCHOBHbIE NOJIOKEHUSA. MUKPOIBOIIOLMSL.
[Tonmynsiuust Kak eAMHUIIA BUJA U SBOJIIOLUH.

JBuxkymue cwibl ((hakTOphI)3BOJIONUK BHJIOB B Tpupoje. MyTallMOHHBIA TMPOIECC H
KOMOWHATHBHAs M3MEHUYMBOCTh. [lomynsiuonHsle BOJMHBI M jpeid renoB. M3omsamus u
murpanusi. EctectBenHblii 0oTOOp — HampaBistoumii - dakrop 3Bomouuu. DopMbl
ecTecTBeHHOro otTOopa. IIpHucrnocoONeHHOCTh OpPraHu3MOB KakK pe3yibTaT 3SBOJIIOIMH.
[Tpumepsl npucnocobseHuil y opranusmMoB. Apomopdo3bl W uAHOAAaNTauud. Bug u
Bu000pazoBanue. Kputepuu Buna. OcHoBHBIE POpMBI BUI000pa3oBaHus: reorpaduyeckoe,
JKOJIOTUYECKOE

Tewma 6.3.
Makpo3Bosronus

Coneprxkanue y4eOHOro MaTepuana

MaxkposBomrorsi. PopMbl  3BOMIONMN:  (UIETHYECKAsi, TUBEPreHTHAs, KOHBEPreHTHas,
napaensHas. HeoOpatumMocTs 3BOMIOIUU

[TpakTrueckoe 3aHsATHE (Ha BEIOOP MPENOaBATENS)

Ne 9 «CpaBHenue BUOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO)
i «Onucanue NpucrnocoOJIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIILHOTO XapaKTepay

Pa3znen 7. BoO3HUKHOBEHHE U Pa3BUTHE )KU3HHU HA 3emuite

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Coneprkanue y4eOHOro MaTepuana

Jlonay4yHble MpPEICTaBICHUS O 3apOXIACHUU XU3HU. HaydHble Iumore3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: abMOreHe3 U MaHchepMus. XUMHUecKas 3BOMONHsS. AOHOTreHHBIN CHHTE3
OPraHMYECKHUX BELIECTB N3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKIACHHE
XUMHUYecKor sBoitouuu. HawanbHble sTanel Ononorumueckoi spomrouuu. ['mnoresa PHK-
mupa. PopMUpOBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHKHOBEHHE MpPOTOKIETKH. [lepBbie
KJIETKHM 1 UX 3BOIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3paM U nepuojaM. Karapxeil. Apxeickas U mpoTepo3oicKas
opel. Ilanmeosoiickas spa u e€ mnepuoabl: KeMOPUHUCKUN, OpPJOBUKCKHH, CHUIYPUHCKHH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, NEpMCKHU. Me30301cKas 3pa U €€ IepUuoAbl: TPUACOBBIN,
Iopckuii, MenoBoi. KaiiHo3olickas 3pa M €€ NepUuoAbl: IAJIEOrCHOBBIM, HEOTCHOBBIM,
AQHTPOIIOr€HOBBIM.

Tema 7.2.

Coneprkanue y4eOHOT0o MaTepurana

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

OpTraHu4YeCKOro Mupa.

CucremMa OpraHM4yeckoro Mupa Kak OTpakeHHE HBOJIOLMH. OCHOBHBIE CHCTEMaTHYECKHE
IpyHIbl OpraHU3MOB. XapaKTEpUCTHKA KIUMaTa U IeoJIOTMYecKuX IpoueccoB. OCHOBHBIE

[Tpoucxoxaenue ATaITbl 3BOJIIOIMY PACTUTENFHOTO U )KUBOTHOTO MUpa. ApoMOp( 036l Y paCTEHH 1 5KUBOTHBIX.
4eJI0BeKa — [TosiBneHue, paciBeT U BBIMUPAHUE TPYIIIT KUBBIX OPTraHU3MOB.
aHTPOTIOTeHE3 OBOMIONMSA ~ 4YeNOBEKa. AHTpONOJOrMA Kak Hayka. Pa3BuThe mpencraBieHuil o
IPOUCXOKIACHUH 4YeloBeKa. MeToapl HM3ydeHHst aHTpororeHe3a. CXOICTBA W PazIHUHs
YeJoBeKa M JKUBOTHBIX. CHCTEMAaTHYECKOE TIIOJIOKEHHE 4YenoBeKa. JIBWKymime CHIIbl
(dbakTopsr) anTpomorenesa. HacnmencTBeHHass HM3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.
OO0mecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHUH TPYy/a, MBIIUICHHE, PEYb
Tewma 7.3. Coneprxkanue y4eOHOro MaTepuana

OCHOBHBIE CTaIUHU
DBOJIIOIMH YEJIOBEKA

OCHOBHBIE CTaJUU W BETBU OBOJIOLUU YEJIOBEKA: AaBCTPATONUTEKH, YEIOBEK YMEbIi,
YenoBek npsmoxonsauunii, YenoBek HeaHaepTanbCKuid, UeloBeK pa3yMHBI COBPEMEHHOIO
tuna. Haxolku ncKomaemMbIX OCTAaHKOB, BpeMs CYIIECTBOBAaHUS, 00JacTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBIE OOIBIINE pachl: €BPONEOUAHAs (eBpa3uiickas), HErpo-
aBcTpajioujiHas (PKBaTOpuaibHasi), MOHIOJIOMAHAs (a3uWaTCKo-aMepuKaHCKas). YepTsl
MPUCTIOCOOJIEHHOCTH MPEJICTAaBUTENIEH YEIOBEYECKUX pac K YCJIOBHUSIM CYLIECTBOBAHMS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma

[Mpaktuyeckoe 3aHsTre (Ha BHIOOP MPEIIOIaBaATEIS)

Ne 10 «BpeMH U ITYTH PACCCIICHUA YCJIOBCKA 110 IIJIAHCTC)
HnIn «HpHCHOCOﬁ]’ICHHOCTL YCJIOBCKA K PA3HBIM YCJIOBHUAM CPCIbI. Bausiaue reorpa(pnquKoﬁ
Cpcabl Ha MOp(l)OJ'IOl"I/IIO u (I)I/I3I/IOJ'IOFI/IIO YCIOBCKa»

Pa3znen 8. Opranu3mMbl H OKpy’KawInas cpeaa

Tema 8.1.

Coneprkanue y4eOHOro MaTepuana

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

DKOoJIOTHA KaK HayKa. 3a/1aud U pa3/ieibl SKOJOTHH. MeToIbl 3KOJIOTHYECKUX UCCIIeIOBAaHUMA.
DKOJIOrHYecKoe MHPOBO33PEHUE COBPEMEHHOro uesioBeka. Cpeapl OOMTaHHMS OPraHU3MOB:

YKU3HU. BOJIHAsI, HA3€MHO-BO3TyIITHAS, [IOYBEHHAs!, BHYTPUOPTaHU3MEHHAas1. DKOJIOTHIECKUE (DaKTOPHI. 2
DKOJIOrn4ecKue Knaccugukarus skonornyeckux (pakTopoB: aOMOTHYECKUE, OMOTHUECKUE U aHTPOTIOT€HHBIE.
(baxTopsl JleilicTBue 5KOJOrMYecCKUX (AKTOPOB Ha OpraHum3Mbl. AOuoTrndeckue (aKkTopbl: CBET,
Temreparypa, BiaaxkHocTb. DotonepuoausMm. IlpucrnocobieHus opraHusMoOB K AECHCTBUIO
abuornueckux (axkropoB. buonornueckue putMmbl. buornueckue QaxTopsl. Buabl
OMOTHUYECKUX B3aMMOJICHCTBUNA: KOHKYpPEHLUs, XUIIHUYecTBO. llapazuTusm, MyTyanusM,
KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJICOHWYECTBO), aMEHCAIN3M, HEHTpaln3M. 3HAYCHUE
OMOTHYECKUX B3aUMOAECHCTBUMN 1JIs CYIIIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX
Tewma 8.2. Coneprkanue y4eOHOro Marepuana
DKoJIoruyeckue OKOJIOTMYECKHE XapaKTepUCTHKU monysiuud. OCHOBHBIE IIOKa3aTelnMd  IMOIMYJISALUU:
XapaKTEePUCTUKU YHUCJIEHHOCTb, IJIOTHOCTb, POXKJIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JlMHamuka 1
HOMYJISALUH YUCICHHOCTHU MOMYJISILMU U €€ Peryisuus
[TpakTHYECKOE 3aHSTHE 1
Ne 11 «ITozncy€r naOTHOCTU MOMYJISILIUK pa3HbIX BUJOB PACTCHUI»
Pa3znen 9. Coo01iecTBa M IKOJIOrHYeCKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Coneprxanue yueOHOro MaTepuaa OK-04, OK-07,
Coobmiectsa Coo061ecTBO OpraHnn3MoB — 6uoreHo3. CTpyKTypsl OHMOIIeH03a: BUI0BAs, IPOCTPAHCTBEHHAS, IIK 3.2
OpPraHHU3MOB, Tpoduueckas (nuuiesas). Bunpl-nomuHanTel. CBs3M B OHMOLIEHO3E.
HKOCUCTEMBI Okosnorudeckue cucrteMbl (3xocucreMsbl). lloHstne 00 »sKocucTeMe U OHUOreolEHO3E. 2
@OYHKIMOHATIbHBIE KOMIIOHEHTBl JKOCHUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPTUU B dKocucTeMme. Tpoduueckue (MULIEBbIE) YPOBHU
skocucTteMbl. [lumeBsie nenu u cetu. OCHOBHbIE MOKa3aTeNd 3IKOCHCTEMBI: Omomacca,
HOPOAYKIHS. DKOJOTMYECKHE MUPAMUIBI: MPOIYKIIMH, YUCICHHOCTH, OMomacchl. CBOHCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKieccus
Tema 9.2. Coneprxanue yueOHOro MaTepuaa
IIpupoaHsie [IpuponHble HKOCHCTEMBI. JKOCHUCTEMBI peKk U 03Ep. OKOCUCTeMa XBOWHOTO WIH
KOCUCTEMBI HIMPOKOJINCTBEHHOTO neca. AHTpPOIIOTE€HHbIE SKOCUCTEMBI. ATpPO3KOCHCTEMBI.
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Ypboskocucrembl. buonorndeckoe W XO3SHCTBEHHOE 3HAUYEHUE arpoOdKOCHCTEM U

yp6oskocuctem. bruopasnooOpasue kak (akTop ycTOWYMBOCTH dKocucTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3emIie

Tema 9.3.
buocdepa —
riao0annHas

IKOCHCTEMA 3EeMITH

Copepxanue yueOHOro MaTepuana

Yuenue B. U. Bepraackoro o 6uochepe. ['panuiipl, coctaB u cTpykTypa 6uochepsl. XKupoe
BemecTBO M ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aTbHOH IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl BemiecTB u
a3ora). 30HAIBHOCTH Omochepsl.

OMOreOXMMHYECKHE LMKIBI 3JEMEHTOB (yriepoaa,

OcHOBHBIE OMOMBI CYIIN

Tema 9.4. IIpodeccnonaibHO OpUEHTHPOBAHHOE COlepP KaHue (COAepPKaHNe MPUKJIATHOT0 MOYJIs1)
Bnusuaue YenoseuecTBO B Ouochepe 3emau. AHTponoreHHble u3MeHeHus: B 6uocdepe. ['nodanbHbIe
AHTPOIIOT€HHBIX sKosoruueckue mpobaembl. CocyliecTBOBaHHE NPUPOALI U uejoBeuecTBa. CoxpaHeHHe
dakTopoB Ha Ouopa3zHooOpa3usi Kak OCHOBa ycroWumBocTH Ouocdepbl. OcHOBa palMOHATHLHOTO
ouochepy yIpaBiIeHUs TPUPOJIHBIMHU PECYpPCaMU U UX HCTIONb30BaHue. JJocTrykeHus: OMOJIOTHH U OXpaHa
HPUPOIBL
[IpakTuueckoe 3aHsTHE (Ha BRIOOP MPENOaaBaTENs)
Neo 12 «OTX0161 MPOU3BOJACTBAY
WM «IKOJIOTHYECKHUE aCIIEKThI MPO(EeCCHOHANBHOM e TETHHOCTH
i «[IpodunakTika npodeccuoHaIbHBIX 3a00ICBaHHI
i «BriusiHIe MPOU3BOICTBEHHBIX (PaKTOPOB HA OPTaHU3M YEIIOBEKa»
Tewma 9.5. IIpodeccrnonaibHO OpUEHTHPOBAHHOE COlep:KaHue (CoAepKaHNe MPUKJIATHOTO MOYJIs1)

Bausaue conmaibHO-
DKOJOTHYECKUX
¢dakTopoB Ha
3/I0pOBBE YEIIOBEKA

3110pOBbE U €ro cocTasisitonre. PakTopbl, MOJOKUTEIBHO U OTPULATENBHO BIUSIOLINE HA
opraHu3M 4yesioBeka. IIpoOirema TEXHOT€HHBIX BO3JCHCTBUI Ha 3/0pOBbE YEIOBEKa
(37EeKTpOMarHUTHHIE TOJIs, OBITOBas XUMUS, H30BITOYHBIE LIYMbI, paguanus U T.IL.).
Apanranus  opraHu3zmMa uenoBeka K (akropam okpyxatomieid cpenbl. [IpuHIMIBI
dopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Puzndeckas aKTUBHOCTb M 37J0POBBE.

broxuMmuueckue acreKkThl palOHAJIBHOT'O MM TAaHUSA

JlaGopaTopHblie 3aHITHS

Ne 3 «YMcTBeHHAs1 pabOTOCTIOCOOHOCTDY




win «Briusiaue abnotndyeckux (pakTopoB HA YETOBEKa» (B KAUECTBE TPUITEPOB, CHIKAIOIINX
paboTOCIIOCOOHOCTh,  UCIIOJIB30BATh  YCIOBUS  OCYILECTBICHUS  NPO(GECCHOHAIBHON
JeATeNIbHOCTH: IIyM, TeMIIeparypa, pu3ndeckas Harpys3Ka u T.1.)

Pa3nen 10. Cesiekunsi OpraHu3mMoB, OCHOBBI OHOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa ¥ Ipolece

Copepxanue yueOHOro MaTepuana

Cenekuusi KaKk HayKa M Mpolecc. 3apoKJICHUE CEJIEKIMU U aoMecTukanusa. Yuyenue H. U.
BaBuioBa 0 meHTpax MHOrooOpasus U MPOUCXOXKIACHUS KYJIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. CopT, mopoja, mramM. COBpEMEHHBIE METOIbI
CCJICKIIUMU. MaccoBEbIit
U WHJAUBUIYaJbHBI OTOOPHI B CEJICKIMU PACTEHMM W KUBOTHBIX. OIlIEHKa SKCTepbepa.
bnuskopoacTBeHHOE CcKpemuBaHue — MHOpuAMHT. Yucras auHusA. CKpelrMBaHHE YUCTHIX
muauil. ['ereposuc, wnm rubpuanas cuna. HepoacTBeHHOe CKpelMBaHHE — ayTOPHUIMHI.
Otpanénnas rubpuauzanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M IOJy4YeHHE
MOJTUIIONA0B. JIOCTH)KEHUS CeNIEKIIUU PACTEHUH, Y)KUBOTHBIX U MUKPOOPIaHHW3MOB

Tema 10.2. buortexHonorust kak oTpaciib NpPOU3BOACTBA. ['€HHAas HWHXKEHepus. OTambl CO3JAAHUS
OcHoBBI pexomOunantHoil JIHK u Tpancrennsix opranuzmoB. Kierounas unxkeHepus. Knetounsie
OMOTEXHOJIOTHH KYJIBbTYpBI. MUuKpOKIIOHaIbHOE pa3sMHOXEHHUE pacTeHui. KitonnpoBanue
BBICOKOITPOJYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPIaHU3MOB. DKOJOTHYECKHE U ATHUECKHE

npo6aemsl. 'MO — reneTrnuecku MOAU(PUIPOBAHHBIE OPTraHU3MBbI
Tema 10.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE COECPKAHME (COAEPKAHUE TPUKJIAHOTO MOLYJI51)
buorexHonorun OCHOBHBIE HaNpaBJIEHUS! COBPEMEHHOW OMOTEXHOJIOIMH B MPOPECCUOHATIBHOM 1EATEIIbHOCTH

B KU3HU U MPOPEeCcCUU

yejoBeka. MeToasl 0noTexXHOJI0THH. OOBEKTH OMOTEXHOJIOTHN. DTHKA OMOTEXHOJIOTHUECKUX
M TEHEeTWYECKUX OKcnepuMmeHToB. [IpaBuia moumcka W aHamu3a OMOIKOJIOTUYECKOU
uH(popMalun

U3 pa3IMYHBIX MCTOYHMKOB (Hay4yHas U yuyeOHO-Hay4yHas JIMTEpaTypa, CPeICTBa MacCOBOM
uH(popMaluu, cetb UHTEpHET U Apyrue)

HpaKTI/IquKOC 3aHATUC

Ne 13 Ananu3 uHGOpMAaLIMU O HAYYHBIX JOCTHKEHUAX B 00JIACTH T€HETHYECKUX TEXHOJIOTHIA,
KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

OK-01, OK-02,
OK-04, OK-07,
IIK 3.2
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No 14 Dcce ¢ npesenranueit mo reme

Pazgen 11. Penrenue KeiicoB B 00J1aCTH OHOTEXHOJIOTHIA 6
Tema 11.1. IIpodeccrnonaibHO OPUEHTHPOBAHHOE Co/lep:KaHue (Coep KaHue MPUKJIATHOTO MO/TYJIs1) OK-01. OK-02
CoranbHo- OTHUYECKUE aCIEeKThl pa3BUTHS OMOTEXHOJIOTHIM U MPUMEHEHUE UX B JKU3HU YEJIOBEKa, MOUCK OK: 0 4’ OK: 07'
STUYECKHE aCIEKThl | U aHAJIM3 UH()OPMAIIUY U3 PA3IMYHBIX HICTOYHUKOB (Hay4yHas ¥ yueOHO-HAydHas JTUTEepaTypa, 2 HIE 3.9 ’
OMOTEXHOIOTUI CpeAcTBa MaccoBOW MH(POPMALIUH, ceTh VIHTEpHET U ApyTHe) '
[IpakTrueckue 3aHATHS 4
Ne 15 Ananu3s unpopmanuu 00 ITHUECKUX ACTIEKTaX Pa3BUTHS OMOTEXHOIOTUI
Ne 16 Dcce ¢ npe3eHTanuei mo reme
IIpomexyTounas arrectauus (quddepeHIIMPOBAHHBIN 3a4eT)
Bcero: 72
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JTUCHUILINH

3.1 MarepuajJbHO-TeXHHYECKOE 00ecneuyeHue

Peanuzanust mporpamMmbl  y4eOHOH AMCHMIUIMHBI MPOU3ZBOJUTCS C MPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJOTMM M TpeOyeT Hanuuyus SJIEKTPOHHOM 00pa3oBaTeNbHOU Cpelbl;
ydeOHOro kKabuHeTa.

OobopynoBanue y4ueOHOro KabuHeTa:

® KJIaCCHAs JI0CKa;

® [10CaJI0YHbIE MECTA MO KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IIpenoaaBaTes;

® yueOHO-TIPaKTUIECKOE o0opynoBaHue, Heo0X0IuMoe TUIs POBEJCHUS
IIPEYCMOTPEHHBIX POrpaMMON MpakTudeckux 3ansaTuil. B coorsercraue ¢ n.4.4 ®I'OC CIIO
JOITyCKaeTCs 3aMeHa 000PY/I0BaHUS €r0 BUPTYaJIbHBIMU aHAJIOTaMHU.

TexHnyeckue cpeacTBa 00yyeHus:

® KOMIIBIOTEPHI C BEIXOJOM B ceTh Internet;

e caiiT «JIuyHas cTynus» ¢ BO3SMOXKHOCTBIO pabOTHI C AJIEKTPOHHBIM 00pa30BaTEeIbHBIM
pecypcomM;

® 53JIEKTPOHHbIE OMOJIIMOTEUHBIE PECYPCHI.

YyedoHo-MeToaAnYeCKOe o0ecrneuyeHne TUCHUILINHEIL:

* METOJIMYECKUE YKa3aHUS 0 OPraHU3aINH MPAKTUYECKUX 3aHITHIA;

* METOJIMYECKUE YKa3aHUS IO CAMOCTOSTENbHOM paboTe.

IIporpammHoe oGecnieyeHue:

[IporpammHOe obecniedueHue, SBISIOMIEECS YACThIO SJICKTPOHHOH HH(OPMAIIMOHHO-
o0pa3oBaTenbHOM cpenbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSX:

- KOMIIBIOTEpHBIE 00YYaIOIINe TPOTPAMMEI;

- TPEHUHTOBBIE M TECTHPYIOIIHE MTPOTPaAMMEI;

- WHTEJUIEKTyallbHbIE POOOTHU3MPOBAHHBIE CHCTEMBI OIEHKH KadecTBa BBHIMOTHEHHBIX
pa0or;

- CIIpaBOYHO-TIpaBoBas cucreMa «KoHCynbTaHT mitocy, «['apanT;

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

- mporpamMma ympasiieHus oopazoBatenbHbIM IporieccoM B DMOC (Mudopmanuonnas
texHousorus. [Iporpamma yripasnenust oopazoBarenbHbIM mporieccom. KOMBAT).

3.2. UndopmanuonHoe odecneyeHne o0ydeHust
OcHOBHBIC HCTOYHHMKH:
1. Tlaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue. buonorus 10 xmacc. / Ilox
pen. [laceunuka B.B. - Akunonepnoe o6mectBo «M3narensctBo «IIpocBemienne»
2. [Taceunuk B.B., Kamenckuii A.A., Py6uoB A.M. u npyrue. buonorus 11 knacc. / [lox
pen. [Taceunuxa B.B. - Akiinoneproe o0miectBo «M3mnatenbctBo «IIpocBemnienuey
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4 KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA30OBATEJBbHOMN JUCHUILJIAHBI
KoHTpo1b M OLEHKa pe3ylbTaToB OCBOCHHUS 001Ie00pa30BaTeIbHON TUCIUILIMHEI
PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTaThl, HAIIPABICHHbBIE HA (POPMHUPOBAHKE OOLINX U
npodeCCHOHATBLHBIX KOMIIETEHIIHIA M0 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

Oob6masi/mpodeccnoHabHasA Pa3zgen/Tema Tun OIICHOYHBIX
KOMIIeTeHIIHS MeponpHusITHsI
OK 01. Bsibupars cnoco0sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | HtyaupoBanue
perieHus 3amaq | 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | TectupoBanue
npodeccnoHaTBEHOM 8.1, 8.2, 0.1-9.3, | BeimonHeHUe  MPaKTHYECKHUX
nestensHocTH npumenutensHo | 9.4, 9.5, 10.1, 10.2, 10.3, | 3aganwmii
K pa3JINYHbIM KOHTEKCTaM 11.1
OK 02. Ucnonws3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | LtyaupoBanue
COBpEMEHHBIE cpeactBa | 4.1-4.3,5.1-5.4,6.1-6.3, 7.1- | TectupoBanue
IIOHMCKa, amaymza | 7.3, 8.1, 8.2, 9.1-9.3, | BemonHeHNe NpakTHIeCKUX
Hu uatepnperanuu | 9.4, 9.5, 10.1, 10.2, 10.3, | 3ananwmii
uHpOpMaIuy, 111
u uH(pOpMaIMOHHBIC
TEXHOJIOTMH JUIS BBITOJIHCHHUS
3a7a4 po¢eCCUOHATBHON
JEATEIIbBHOCTH
OK 04. O¢dextusno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | UltyaupoBanue
B3aMMOJIeiicTBOBaTh 1 padorats | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | TectupoBanue
B KOJUIEKTHBE U KOMaH/Ie 8.1, 8.2, 9.1-9.3, | BemomHeHNe  TPAKTHUYECKUX
9.4, 9.5, 10.1, 10.2, 10.3, | 3agauwuii
11.1
OK 07. CopeiictBoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | llItyaupoBanue
COXpaHEHUIO okpyxaroment | 4.1-4.3,5.1-5.4,6.1-6.3, 7.1- | TectupoBanue
cpensl, pecypcocoepexenuto, | 7.3, 8.1, 8.2, 9.1-9.3, | BermonHeHUe MPaKTUYECKUX
MIPUMEHSATD spagusa | 9.4, 9.5, 10.1, 10.2, 10.3, | 3amanuii
00 H3MEHCHUU knuMara, | 11.1
IIPUHIATIBI OepeXIIMBOTO
MPOU3BOJCTBA, A (HEKTUBHO
JIENICTBOBATh
B UPE3BBIYAITHBIX CHTYAITHIX
IIK 3.2. Co3maBarhb Temsr 9.4, 10.3, 11.1 [lIrynupoBanme
Pa3BHBAOIIYIO TTPEIMETHO- TectupoBaHue

HPOCTPAHCTBEHHYIO CpeNy,
MI03BOJISFOLIYFO OPTaHU30BaTh
o0y4yeHue aeTeil paHHEero U
JOIIKOJIEHOTO BO3PacTa, B TOM
YHCIIe IeTel C OrpaHHYCHHBIMU

BI)IHOJ'IHGHI/IG HpaKTquCKHX
3aJaHui
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BO3MOKHOCTSIMH 3/10POBbSI B
COOTBETCTBHUH CO CHEIM(PUKOI

00pa3zoBaTeNbHON MPOTPAMMBI.

27




