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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEI ITIPOT'PAMMBI
OBIIEOBPA30BATEJIBHOM JUCHUILIUHBI « BHOJIOT UST»

1.1. MecTo AUCHUILUINHBI B CTPYKTYpe oOpa3oBarebHoi nporpammbl CIIO:

ObmeoOpazoBatenpHas aucuuiinHa «buonorus» sBnseTcs o00sA3aTeIbHOM YacCTbIO
o0mreo0pa3oBaTenpHOrO UKIA 00pa3oBarenbHON mporpammbl B cootBercTBuu ¢ PI'OC CIIO
M0 CHEIUaIbHOCTH  cpeaHero mnpodeccuoHanbHoro obpaszoBanus 49.02.01 ®dusmveckas
KYJIBTYpa, YTBEP)KICHHOTO MpUKa3oM MuHuctepctsa odpasoBanus u Hayku P® ot 11 aBrycra
2014 roma Ne 976; yuebnoro minana I'TIOY «Ky3bacckoe YOPy»; mporpamMmbl MOATOTOBKH
CHEMAJINCTOB CpeJHEro 3BeHa no cnenuanbHocTh 49.02.01. ®usnueckas kynbrypa [TIOY
Kyzbacckoe YOP»

1.2. e 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS M CIUILINHbI:
1.2.1. leap AUCHUILIHHDBI
Copep:xanue mporpaMmbl 00111e00pa3oBaTeIbHON JUCHUILTUHBI «bHoNIOTHs» HAaNIpaBIeHO

Ha JIOCTUKEHHE pe3yJbTaTOB ee U3YYEHUS B COOTBETCTBUU
¢ tpedoBanusimu  OI'OC COO ¢ yuwetom mnpodeccuoHanbHON HampaBineHHocTH PI'OC
CIIO.Uenp wu3yuenus aucuuiuinHel «buonorus» Ha 0a30BOM YpPOBHE — OBJaJIEHUE

00y4arolMMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM >HUBBIX CHUCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOILIEHUH O0BEKTOB >KUBOI MPHUPOJIBI U PELICHUS PAa3IMUHBIX )KU3HEHHBIX IPOOIEM.

JlocTukeHne 1end  U3ydeHus AucuMIuiMHbBl  «buonorus» Ha 0a30BOM  ypOBHE
o0ecreynBaeTcst pelIeHueM caeIyouX 3a/au:

® OCBOCHHE OOYYAIOIIUMHUCS CHCTEMBI 3HAaHUH O OMOJIOTMYECKHX TEOPHUSX, YUCHUSX,
3aKOHaXx, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, IIpaBUJIIAX, CITyXKalux OCHOBOM
s GOpMHpOBAHMS  IPEACTaBIEHUH O  €CTECTBEHHO-HAy4HOM  KapTHHE  MHpa,
0 METOoJlax HAay4yHOTO IO3HAHHUSA, CTPOEHHHM, MHOT0OOpa3MM U OCOOEHHOCTSIX JKHBBIX CHCTEM
pa3HOI0 YpOBHS OpPraHMU3AlMM, BBIJAIOIIUXCS OTKPBITHUSX M COBPEMEHHBIX HCCIIEIOBaHUAX B
OnoJIorny;

e (¢opmupoBaHMEe y  OOy4alOIIMXCS  IO3HABaTEIbHBIX,  HHTEJUIEKTYaJbHbBIX
U TBOPYECKMX CIOCOOHOCTEM B IIpollecce€ aHajau3a JaHHbIX O IMYyTIX pPa3BUTHA
B OMOJIOTMH Hay4YHBIX B3IJIAZ0B, UACH U MOAXO0J0B K U3YUYEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS
OpraHu3aluy;

® CTaHOBJIEHHE Yy OOydaromuxcs oOmield KyabTypbl, (PyHKIIMOHAIBHOW I'PaMOTHOCTH,
pa3sBUTHE YMEHUN OOBACHATH M OLEHHMBAThH SIBICHHS OKPYXAIOIEro MUpa KUBOW MPHPOJBI Ha
OCHOBaHUU 3HAHUH U ONBITA, OJIYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

e (¢opmupoBaHME Yy  OOydYalOIUMXCid YMEHMH  WUIIOCTPUPOBATh  3HAuEHUE
OMOJIOTHMYECKUX 3HAaHUM B MPAKTUYECKOM JESITENbHOCTH YEJIOBEKa, Pa3BUTUM COBPEMEHHBIX
MEAMIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

e BOCINHUTaHHE YOSKJEHHOCTHU B BO3MOXHOCTH MTO3HAHHUS YEJIOBEKOM JKUBOU

IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOMIOICHUS] STHUECKUX HOPM
IIPU NPOBEIEHUU OMOJIOTUYECKUX UCCIIeI0BAaHUM;

® O0CO3HaHHME LIEHHOCTH OWOJOTMYECKUX 3HAHMWA JUIs TOBBILICHUS  YPOBHA
HKOJIOTHYECKOM KYJIBTYpPHI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

® T[pUMEHEHHE MPHOOPETEHHBIX 3HAHMM W yYMEHUH B TOBCEIHEBHOW KU3HU
JUISL OLIEHKM ITOCJIEICTBHII CBOEH JAEATENBHOCTH II0 OTHOLIEHUIO K OKpPYXarollel cpene,
COOCTBEHHOMY 3/10pOBBIO, 00OCHOBAaHHUE U COOIIOJICHHE MEP NPOPHIAKTUKY 3a00JI€BaHU.

Lna pewenus 3a0au u 0ocmudicenus yeneti uzydenus OUCYUNIUHbL 8 cucmeme cpeoHe2o
npogeccuonanbHozo 06pazo8amus, GNPUMEPHOU pabouell NpocPpamMmesblOesieHO OCHOBHOE U
npogheccuonanbHo OpueHMuUpOBaAHHOE COOEPIHCAHULE.



B ocnosHnoe codepowcanue 6kaOYeHbl 6ce  coOepicamenvHble  JUHUU,  KOMOpbvle
npeonazaromcs 01 003ameNbHO20 U3yueHus hedepanibHol 00pa3z08amenbHoOU NPoSPAMMOU
cpeone2o obue2o o0bpazosanus no buonocuu (6azoswiii Vpoeenb).
Ilpu paszpabomke paboueu npocpammsbl OUCYUNIUHDBI, Npenodasamesb 6npase UMeHUMb
noCne008amenbHOCMb U3YUeHUss U 00beM 4aco8, OMEOOUMbIU HA U3VYEHUe MeM OCHOBHO2O0
cooepxcanusi Ol YCMAHOBIEHUSl MENCNPEOMEemMHbIX  Cés3ell ¢ Opyeumu  OUCYUNTUHAMU
06weobpazoeamenvHo2o U 0duenpogeccuoHarbHo2o yukios yuedonoeo naana OI1 CIIO.
Ilpenooasamenv 6npage 3amenHumsv 1abOpamopHvle U NPAKMUYECKUe 3aHAMUSL OCHOBHO20
cooepocanusl Ha AHANO2UYHbIE NO MeMamuke, YYumvleds umeloweecs 6 o00pa306amenbHol
opeanuzayuu 06opyoosanue.

Ocnognoe  coodepoicanue — npumepholl  pabouel  NpocpaMmvl  OUCYUNTIUHDL,
00pazosamenvHas OpeaHU3AYUsL CAMOCMOIMENLHO PACUIUPIem MeMamuKou npogeccuoHaIbHOU
HanpasieHHocmu (NpoQecCUOHATLHO OPUEHMUPOBAHHBIM COOEPHCAHUEM UTU COOEPIHCAHUEM
NPUKIAOHO20 MOOYVIs), HeobXooumou Ons OanbHeuwe2o ycneuwHo2o oceoenus OIICIIO
dlpenooasamenvy moocem evibpamsv codepoicanue NPUKIAOHO20 MOOYISL U3 NPeOONCEHHbIX
8apUAHMOB,  CCPYNNUPOBAHHLIX N0  00vekmy u3zyyenus: ‘“‘JKueommwvie”, “Pacmenus”
unu  “Yenosexk» 6 coomseemcmseuu ¢ ocobeHHOCmAMU cghepbl OeamenbHOCmu  OYOyuux
cneyuanucmos  uau - paspabomamsv €20  CAMOCMOSAMENbHO, UHMESPUpPysi COoO0epxIcaHue
oucyuniumsvl  «buonoeussy ¢ cooepocanuem  0bWEnpodeccUoOHaNIbHLIX  OUCYUNIAUH U
npogeccuonanvuvix mooyneu OII CIIO c¢ yenvio Gopmuposanus npogheccuoHarbHbIX
KOMNnemeHyull.

1.2.2. [lnanupyemble pe3yJabTaThl OCBOEHHSI 0011€00pa30BATEIbHOM AUCHUIIIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

O6mme komnerenimn (manee — OK) wu  mpodeccroHambHBIE  KOMITETCHIIUU
(manee — IIK) ®I'OC CIIO B coOTHECEHHWU C JMYHOCTHBIMH, METalpPEIMETHBIMU
U TpeAMETHBIMH  pe3yiabTaTaMd  oO0ydyeHuss 0a3oBoro ypoBHs (mamee —  IIPO)

®I'OC COO npeacraBieHbl B Ta0IUIIE:



Kox 1 HauMeHOBaHUe
GopmMupyembIx
KOMIIeTeHIINH

HHaHpreMble pe3yJabTaThbl 0CBOCHUA NMPOIrpaMMbl IO THCIHUIIIIMHE

Oo0mme

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI PELICHUS
3agad
npodeCcCHOHAILHON
JeSITeIIbHOCTH
NPUMEHHUTEIHHO

K Pa3JInYHBIM
KOHTEKCTaM

JIM4HOCTHBIE PE3YJAbTATHI JOJIKHBI
YacTH: TPYAOBOrO0 BOCIIUTAHUSI:

- TOTOBHOCTb K TpYAYy, OCO3HAaHHUE IICHHOCTH
MacTepcTBa, TpyAoao0ue;

- TOTOBHOCTb K  AaKTHMBHOM  JEATEIHbHOCTH
TEXHOJOTHYECKOM M COLMAJIbHOM HANpaBJICHHOCTH,

OTpaXaTb B

CIIOCOOHOCTh UHUIUHPOBATD, IUTaHUPOBATh
u CaMOCTOSITEITLHO BBITOJIHATH TaKyIo
JIeATEIILHOCTD;

- UHTEpEC K pa3IU4HbIM cdepam

po(heCCHOHATILHOM JEATCILHOCTH.
MertanpeaMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKATh:
OBnaneHue YHHUBEpCaTbHBIMU yueOHBIMU
MMO3HABATEIIbHBIMH JICHCTBHIMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIBHO (dhopMynpoBaTh 51
aKkTyalM3upoBaTh MpobJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBaTh  CYIIECTBEHHBIM  IPHU3HAK

HJIM OCHOBAHUA 1IJI1 CpPaBHCHUA, KHaCCI/I(i)I/IKaHI/II/I
1 0000IIEeHMS;

- OmpenmeNaTh IeTd  JESITEIbHOCTH,
napamMeTpbl U KPUTEPUHU UX JIOCTHIKCHHUS,
- BBIABJIATH 3aKOHOMEPHOCTU W IIPOTHUBOPCUHA B
paccMaTpUBAEMBbIX SBJICHHSX;

- BHOCUTH KOPPEKTHUBLI B ACATCIIBHOCTb, OLICHHUBATDH
COOTBETCTBUE PE3YyJIbTaTOB IIEJIIM, OIICHUBATh
PHCKH ITOCIICICTBUI ICATETbHOCTH,

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIJCTh HaBBIKAMHU y4COHO-HMCCIIE0BATEIbCKOM

3a/1aBaTh

ITP6 1. ChopmMupoBaHHOCTh 3HAHMK O MECTE U POJIU OHOJIOTHH
B CHCTEME HAy4YHOTO 3HAHMS;(PYHKIHMOHAIBHOW TIPaMOTHOCTH
YeNoBeKa JJIsl PeLIeHUs )KU3HEHHBIX MTPOOJIeM.

I1P6 2.ChopMUPOBAHHOCTb YMEHHUSI pPacKpbIBaTh COJEpP)KaHUE
OCHOBONOJIATal0IINX OMOIOTMYECKUXTEPMUHOB U TIOHSTUMN: KU3Hb,
KJIETKa,  TKaHb, OpraH, OpPTraHW3M,  BHJ,  TOIYJISALHUSA,
AKOCHCTEMa,0Mo0IIeH03, Onocdepa; MeTabonu3M (0OMEH BEIIECTB U
MPEBPAICHUE YHEPTHH), TOMEOCTa3(CaMOperyIsius), OUOCHHTE3

Oenka, CTPYKTypHas OpraHu3arus KHUBBIX CHUCTEM,
JIMCKPETHOCTh,CaMOPETYJISIIHS, CaMOBOCIIPOU3BE/ICHUE
(penpomyKuus), HACJIEJICTBEHHOCTH,
W3MEHYHBOCTH,YHEPT03aBUCUMOCTb, poct

Y Pa3BUTHE, YPOBHEBAS OpraHU3aLMs.
ITP6 3.ChopMUPOBaHHOCTH YMEHHUS DPACKpPbIBATh COJEp’KaHUE

OCHOBOITOJIAraroInuX OHOJOTUYECKUXTEOPUI u TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAaIllMOHHOM, 3BOJIOLMOHHOM,
MIPOUCXOKICHUS )KU3HUU YEJIOBEKA.

I1P6 4.ChopMHUPOBAHHOCTH YMEHUS pacKkpbIBaTh

OCHOBOTIOJIATaloIIe OWONIOTHUYECKHE 3aKOHBI H3aKOHOMEPHOCTHU
(I'. Mennens, T. Moprana, H.U. BaBumoma, 3. I'ekxens, O.
Mromnepa, K. bopa),rpanuiibl MX NOPUMEHUMOCTH K KHBBIM
CHCTEMaM.

[TP6 5.IlpuoOpereHne OMbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAy4YHOTO TIO3HAHUSA, HCIIOIB3YEMbIX BOHWOJOTUU: HAOIIOICHHS
Y OINKCAHUsA JKUBBIX CUCTEM, MPOLIECCOB U SIBJIECHUW; OpraHU3alu

HUIIPOBEICHUA OHOJIOrTYECKOT0 OKCIICPUMCHTA, BBIABHUXXCHUSA
T'uI10TE3, BBIABJICHUA 3aBUCHUMOCTH MCKAYUCCICAYCMbIMU
BCIIMYNHaAMU, 00BACHEHHUS ITOJIYUCHHBIX PE3YIbTATOB n

(bOopMyITMpPOBaHUS BBHIBOJOB CHUCIIOIB30BAHNEM HAYYHBIX TMOHSATHUH,
TEOpPHUI U 3aKOHOB.




U TIPOCKTHOM NI TEILHOCTH, HAaBBIKAMH Pa3pelICHUs
npo0Jem;

- BBUIBISITh  NPUYMHHO-CIICACTBEHHBIC  CBSI3U
U aKTyaJIUu3upoOBaTh 3aaa4dy, BbIABUTATbH TUIIOTE3Y
€e  pelieHWs, HaXOIUTh  apPTyMEHTHl IS
JIOKA3aTeIbCTBA CBOWX YTBEPXKICHUH, 3a1aBaTh
napamMeTpbl ¥ KPUTEPUU PEIICHUS;

- AaHaJIM3UpoOBaTb IMOJYYCHHBIC B XOAC PCIICHHA
3a]]auyd  pe3yJIbTaThl, KPUTUYECKUA OICHHBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MCHEHUE B
HOBBIX YCJIOBUSIX;

pa3pabarbeIBaTh IUJIaH PEHICHUS MTPOOJIEMBI C YUIETOM
aHaim3a UMEIOIIUXCS MaTepUaATbHBIX u
HEMaTepUaIbHBIX PECYPCOB;

-- YMETh TEPEHOCUTh 3HAHUS B IIO3HABATEIILHYIO
U TIPaKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;

- yMeThb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTeH;
- BBIABUTAaThb HOBBIC niaeu, npez[naraTL

OPUTMHAJIBHBIC TOAXOAbI U PCHICHUS

I[TIP6 6.ChopMupoBaHHOCTH YMEHHUS BBIACIATH CYIIECCTBEHHBIE

IIPU3HAKU BHPYCOB, KJIETOK IIPOKapUOTH 9yKapuoT;
OJIHOKJIETOYHBIX

M MHOTOKJIETOYHBIX OPraHM3MOB, BHJOB, OHOI€OIICHO30B
U 9KOCHCTEM;0COOEHHOCTH  HpoleccoB  OOMEHa  BEIECTB

¥ TIPEBpAILECHHSI SHEPTUH B KJIETKe, (POTOCHHTE3a,ITACTHYECKOTO
DHEPreTUYECKOr0o OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OTUTOIOTBOPEHUS, PA3BUTHUSU PA3MHOXKCHUS, WHIAHNBUIYAILHOTO
pa3BUTHS opraHusma (oHTOTCHE3A), 00pBOBI 3a
CYIIIECTBOBaHHE,ECTECTBEHHOTO orbopa, BU1000pa30BaHMs,
NPUCTIOCOOJICHHOCTH OPraHU3MOB K cCpelle OOMTaHUS,BIUSHUS
KOMITIOHCHTOB ~ DKOCHCTEM, AaHTPOIOICHHBIX HW3MCHCHHU B
HKOCUCTEMAX CBOCH MECTHOCTH,

KpPYroBOpOTa BEIIECTB M MIpEeBpaIleHre YHeprun B ouocdepe.

I[IP6 7.ChopmupoBaHHOCT, YMEHHUS NPUMEHATH TMOJyYCHHbBIC
3HAHUS IS OOBSICHEHHs] OMOJIOTMYECKUXIIPOIIECCOB W SIBJICHUH,
JUTSL TIPUHSITUST TIPAKTHUUECKUX PEIICHUN B MOBCEAHEBHOW >KHU3HU
¢ 1enproodecrneyeHus: 6€30MacHOCTH CBOETO 370POBbSI U 3/10POBbS
OKPY)KaIOIIMX JIFOJICH, COONIOACHUSA3I0POBOrO o0pa3a >KW3HH,
HOPM TPaMOTHOTO TIOBEIEHUS B OKpYXAloUlel MpupoIHON
cpezie;IOHMMaHne HEOOXOJUMOCTH HCIOIB30BAHUS JOCTHKEHHUH
COBPEMEHHOI OHONOTHMHH OWOTEXHOJNOTUHINA PaIlOHATBHOTO
MIPUPOJIOTIOITH30BAHHS.

[1P6 8.ChopMupOBaHHOCTH YMEHHs peIIaTh OHOJOTHYECKHUE
3a]]aui, COCTaBJIATh TCHOTHITMYECKHECXEMBI CKPEIIMBAHUS IS
pa3HbIX THIIOB HACIEJOBaHHUS TPH3HAKOB Y OPTraHU3MOB,
COCTABJIATh CXEMBITIEPEHOCA BEIIECTB M JHEPTHU B IKOCHCTEMAX
(uenu MUTaHUS, MUIIEBBIC CETH).

I[TIP6 9.ChopmupoBaHHOCTH yMEHHUW KPUTUYECKH OICHUBATH
uH(popMalMi0O  OMOJOTHMYECKOTOCOJIEPKAHUS,  BKIIOYAIOIIYIO
TNICEB/IOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOHMH(pOpMaIIUH, HAyYHO-TIONY IS PHBIE MaTepuabl);
WHTEPIPETHPOBATH THYECKHE aCTIeKTHICOBPEMEHHBIX
UCCIIEAOBAHUN




OHMOTEXHOJIOTUH,
poOJIEeMBbI

B Ouosoruu, MeIUIIMHE,
r7100aJIbHBIEIKOJIOTUIECKIE
dhopMHupOBaThH

110 OTHOILIEHHUIO K HUM COOCTBEHHYIOTO3UIIHIO.

I[TP6 10. CdopmMupoBaHHOCT, YMEHHUH CO37aBaTh COOCTBEHHBIE
NUCHbMEHHBIE M YCTHbIE COOOIICHUS HAOCHOBE OMOJIOTHYECKOM
uHpopMallMd M3  HECKOJNBKMX  HMCTOYHHMKOB,  I'DPaMOTHO
MCTIOJIF30BAThIOHSATHIHBIN annapaT OMOJIOTHH

paccMaTpuBaTh
COBPEMEHHOCTH,

OK 02. Ucnosb3oBaTh
COBpPEMEHHBIC
CpeICTBA MOUCKA,
aHajam3a

U MHTEpIpeTaluu
uH(popMauu

U UHPOPMAIMOHHBIE
TEXHOJIOTHH JIJIsI
BBINIOJIHEHHUS 337124
npodeCcCHOHAILHON
JeATETbHOCTH

JInyHOCTHBIC pe3yiabTaThl JOJI?KHBI
YaCTu: HCHHOCTU HAYYHOI'O ITIO3HAHUA:

OTpaXaTb B

-chopmMHpOBaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKHd M OOLIECTBEHHOW MPAKTUKH,
OCHOBaHHOT'O

Ha JJajore KyiabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B IOJUKYJIBTYPHOM MUPE.
MertanpeameTHble pe3ynbTaThl JOIKHBI OTPAXKATh:
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJbHBIMU ACHCTBUSMMU:

B)pabota ¢ uHpopMaruei:

- BJaJeThb HaBbIKAMHM MOJY4YEeHUs HHPOpMAIUH
N3 HCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATCIBHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTHU3alIHI0

Y MHTEPHpEeTaluio MHPOPMAIMK Pa3IMYHbIX BHI0B
U GOpM IpeCTaBICHHUS;

- co3JaBaTh TEKCThl B pa3IUYHbIX (QopmaTrax ¢
y4e€TOM Ha3HaueHUs HUHPOpPMALUU U IIeNeBOH

ayIUTOpUHU,  BBIOMpas  ONTUMaIbHYIO  (opmy
IIPEJICTaBICHUS
U BU3YyallW3allly;
- OLCHMBaThb  JIOCTOBEPHOCTb,  JIETUTUMHOCTH

uH(popMmaIuu, €€ COOTBETCTBHE
MOPaTbHO-ITHUYECKUM HOPMaM;
- UCTIOJIH30BATh CPEACTBA MHPOPMAITMOHHBIX

IIpaBOBBIM U

ITP6 1. CchopmupoBaHHOCTH 3HAHHMI O MECTE W POJIM OMOJIOTUU
B CHUCTEME HAy4yHOIO 3HaHUS;(PYHKIMOHAIBHONH TI'PaMOTHOCTU
YeJI0BEKa JJIsl PeLIeHUs )KU3HEHHBIX POo0JIeM.

[1P6 7.CpopMHUPOBAaHHOCTH yMEHHUSI TPHUMEHSTH MOJyYCHHBIC
3HaHUS A7 OOBSICHEHUs] OMOJIOTMYECKUXIIPOLECCOB U SIBJICHUH,
JUISL IPUHSITUSI IPAKTUUECKUX PEIICHUN B MOBCEJIHEBHOM >KU3HU
¢ 1enbroodecnedeHrs 6e30MacCHOCTH CBOETO 3[J0POBbs U 3/10POBbs
OKPY)KAIOIIMX JIIOJICH, COONIOACHUSA3I0POBOrO o0pa3a >KW3HH,
HOpPM TIPaMOTHOIO IIOBEIEHUS B OKPYXAKOUIEH NPUPOJHON
cpelie;TOHMMaHue HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUN
COBPEMEHHOM OHOJOTMHU OMOTEXHOJOTHHIJIA PAlMOHAIBHOTO
MIPUPOIONOIB30BaAHUS.

ITP6 10. CdopmMHpOBaHHOCTE YMEHMH CO3/1aBaThb COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOILEHUS HAOCHOBE OMOJOTMYECKON
uHpOpMAllUM M3 HECKOJBKMX  MCTOYHHKOB,  I'PaMOTHO
MCIOJIb30BAaThIIOHATUHHBIN anmapaTt OnoJIoTun




H KOMMYHHKAIITMOHHBIX TEXHOJIOTHH B pPEeHICHUU

KOTHUTHBHBIX, KOMMYHUKATHBHBIX 51
OpraHM3aIlMOHHBIX  3a]ad c COOJTIOICHUEM
TpeOOBaHUI IPrOHOMHKHU, TEXHUKUA OE30MACHOCTH,
TUTHEHBI,  PECYpPCOCOCPEKCHHS, IPABOBBIX H
THUYECKHX  HOPM, HOPM  HMH(DOPMAIMOHHOM
0€e301acHOCTH

OK 04. DddexTuBHO
B3aUMO/ICHCTBOBATH
U paboTath B
KOJUIEKTUBE U
KOMaH/1e

JIn4HOCTHBIE pe3yNbTaThl JOJKHBI OTpaXaTb B
YacTH: LIEHHOCTUM HAy4YHOrO IO3HAHUSA: OCO3HAHUE
LEHHOCTU HAay4YHOH JIeATENbHOCTH, T'OTOBHOCTh
OCYLIECTBIISITh MPOEKTHYID M HCCIIEI0BATEIbCKYIO
JeSITEIbHOCTh MH/IMBUYaJIbHO U B TPYIIIIE.
MeranpeamMeTHbIe Pe3ynbTaThl JOJKHBI OTPAXKaTh:
OBnaneHne yHUBEpPCAIbHBIMU KOMMYHHUKaTUBHBIMU
NENCTBUSIMU:

0) cOBMeCTHasl I€SITEIIbHOCT:

- TIOHMMaTh M HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- TIPUHMMATh I€JIM COBMECTHOW JEATEIbHOCTH,
OpraHM30BBIBATH U  KOOPAMHHUPOBATH JEUCTBUS
[0 €€ JOCTHXXEHHUIO: COCTaBJISATh IUIAaH ACUCTBHH,
pactpenenarTb pojid ¢ Y4ETOM MHEHHMM Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI.
OBnaneHrne  yHUBEPCAIBbHBIMU  PErYISITUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI U apTyMEHTHI APYTHUX JIIOAEH
IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE MIPaBO U IIPABO APYTHUX JIIOAEH

Ha OIIMOKM;

- pa3BUBaTh COCOOHOCTh IOHUMATh MUP C IO3UIUH
JIPYroro 4egoBeKa

[TP6 5.IlpwoOpereHne OMbITA MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUS, UCTIOIb3YEMbIX BOUOIOTHH: HAOIIOACHUS

Y ONHCAHUA JKUBBIX CUCTEM, MPOLIECCOB U SIBJCHUI; OpraHU3alu
UIIPOBEJCHUSI  OMOJIOTUYECKOTO  SKCIIEPUMEHTA, BBIIBIKEHUS
TUIIOTE3,  BBISIBJICHHUS  3aBUCUMOCTH  MEXKIYUCCIETYEMBIMU
BEJIMYMHAMU, OO0BSICHEHHS MOJIy4€HHBIX pe3yabTaTOB
u  (QopMyIupoBaHUS BBIBOJIOB CHCIIOJIB30BAHMEM  HAYUHBIX
MOHATUM, TEOPUI U 3aKOHOB

OK 07.
ConelicTBOBaThL

JIM4yHOCTHBIE PE3YIbTAThl AJOJIKHBI
HaCTH: 9KOJIOTHYECKOI'O

OTpaXkaTb B
BOCIIUTAHMS: -

[TP6 5.IlpuoOpereHue oOmMbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO TII03HAHUS, WCIOJIb3yEeMBbIX BOWOJIOTHH: HAOIIOICHHS




COXpaHEHHIO
OKpYKarollel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMCHSTH 3HAHUS
00 U3MeHeHUHn
KIIUMAaTa, PUHITAIIBI

c(OpPMUPOBAHHOCTh ~ JKOJOTHYECKOH  KYJIBTYPHI,
MMOHUMAaHUE BIMSHUS COLMAJIbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOU
Cpedbl, OCO3HAaHWE  TJ00aJBbHOTO  XapakTepa
9KOJIOTHYECKUX MPooIIem;

- IUNITAHUPOBAHUE U OCYLIECTBIICHUE AEHCTBUI

Y OIIMCaHUS )KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUI; OpraHu3aluu
UIIPOBEAEHUSI OMOJIOTMYECKOTO  SKCIIEPUMEHTA,  BbIIBHIKEHUS
TUIIOTE3,  BBIABICHMS  3aBUCUMOCTH  MEXKAYUCCIIECLYyEMbIMU
BEJIMYMHAMU, 00BSICHEHUS MIOJTy4EHHBIX pe3yiabTaToOB
U (QOpMyJIHMPOBaHUS BBIBOJIOB CHUCIIOJIb30BAHUEM  HAy4YHbIX
IIOHATUM, TEOPUI U 3aKOHOB.

OEpEKITUBOTO B OKpyKawIiei cperae Ha ocHoBe 3HaHus 1enei | [IP6 6.ChopMuUpOBaHHOCT, yMEHHS BBIICIATH CYIIECTBECHHBIC
IIPOU3BO/JICTBA, YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; IIPU3HAKU BHPYCOB, KJIETOK [IPOKApUOTH 9YKapuoT;
s dexTruBHO - aKTUBHOE HEMpPUATHE ACUCTBUN, TPUHOCSIINUX BPE] | OMHOKIECTOYHBIX
JeiicTBOBATH OKpYXarollen cpene; U MHOTOKJICTOYHBIX  OPraHW3MOB, BHJIOB, OHOT€OIICHO30B
B UpPE3BBIYANHBIX - yYMEHHME TPOTHO3UPOBATH HEOJArONPHUATHBIC | U DKOCHCTEM;0COOCHHOCTH  MPOIECCOB  OOMEHa  BEIIECTB
CUTYaLUAX HKOJIOTMYECKUE IMOCJEACTBUS NPEIIPUHUMAEMBIX | U MPEBPALICHUS HEPIHMM B KJIETKE, (POTOCHHTE3A,INIACTHYECKOIO
NENCTBUI, IPEIOTBPALLATh UX; U DJHeprerudyeckoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
- PACUIMPEHUE ONBITA JEATEIbHOCTH SKOJIOTHUECKOM | OIIOJOTBOPEHUS, PAa3BUTUSAU Pa3MHOKEHUS, WHAMBHUAYaJIbHOTO
HaIpaBJICHHOCTH. pa3BUTHUS opraHusma (oHTOTCHE3A), O60pBOBI 3a
MertanpeameTHble pe3yabTaThl JOJKHBI OTpaXaTh: | CyIlIE€CTBOBAaHUE,ECTECTBEHHOTO otbopa, BHUJI000pa30BaHus,
OBnajeHne yHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU | IPUCIIOCOOJIEHHOCTH OpPraHU3MOB K Cpefe OOWTaHMS,BIUSHUS
JNEeNCTBUSIMU: KOMIIOHEHTOB ~ JKOCHCTEM, AaHTPONOI€HHbIX HW3MEHEHUH B
0) cOBMECTHasl I€SITEIIbHOCTb: IKOCHUCTEMax CBOEH MECTHOCTH,
- TMOHMMAaTh U MHCIOJb30BaTh MPEUMYILECTBA | KPyrOBOPOTA BELECTB U MpPEBpallleHne YHEPTruu B Ouocpepe.
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI; I[IP6 7.CopmMHpOBaHHOCT, YMEHUS NPUMEHATh IOJyYCHHbIE
- TNPUHUMATH LEIM COBMECTHOM J€ATENIbHOCTH, | 3HAHUS U1 OOBSCHEHUS OMOJIOTMYECKUXIPOLIECCOB U SBICHMA,
OpraHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS JUISL TIPUHSITHUSI TPAKTUUECKUX PEIICHUH B MOBCEJIHEBHOM >KU3HU
[0 €€ JOCTMKECHHUIO: COCTABIATH IUIaH JIEHCTBUH, | C LenbloobecnedeHus: 0€30MacHOCTH CBOETO 3/10POBbs U 3/J0POBbS
pacnpeensaTh poJid C y4eTOM MHEHUN YYaCTHHUKOB | OKPYXKAIOLIUX JIIOJIeH, COOJII0IEHUSA310pOBOTO o0pas3a >KHU3HH,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paboThI HOpPM TIpPaMOTHOIO IIOBEIEHUS B OKPYXAlOUIEH NpUPOJHON
cpelie;MOHMMaHue HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTUM W OHOTEXHOJOTHHIUIS PallMOHATIBHOTO
IPUPOIONOIB30BaHNUS
IIK3.4 Odopmnsate Meronuyeckue pa3pabotku B Buue | CGopMUPOBaHHOCTD YMEHUN BIIQJICHUS COBPEMEHHBIMHU
IIK 3.5 OTYETOB, pedepaToB, BHICTYIUICHUH. UHPOPMALIMOHHBIMU ~ TEXHOJOTMSIMU B MPO(eCcCHOHANBHOM
YyacTBOBaTh B HCCIIEIOBATENBCKOM M MPOEKTHOU | AEATEITBHOCTH
NeSITeILHOCTH B 00acTH o0pa3zoBanus, pusnueckort | CHopMUPOBAaHHOCTH YMEHMH caMOpeanu3all U Pa3BUTHS

KYJIBTYpBI U CTIOPTa

WHJIWBHUIYAIBHOCTH B MPOGECCHOHATHHOM IEATEITLHOCTH.




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM TMCHUIIMHBI U BHIbI YU4eOHO# padoThl

Bun yueOHo# padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 144

B T. 4.:

TEOPETUYECKUE 3aHATUSA 82
MPAKTUYECKHUE 3aHATUS 32
J1ab0OpaTOPHBIE 3aHIATHS 18
KOHTPOJIbHBIE paOOTHI 6
OcHOBHOE conepmannel 102
IIpodeccnonabHO OPHEHTHPOBAHHOE conepmaﬂnez 36
IIpomexyTouHas aTTecTAlMA 3(31<3aMeH) 6




2.2. TemaTn4yecKkMil IJIAH U COJepKaHNe TUCHUUILIMHBI «bHogorus)

HaumenoBanue Coaepixanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHAILHOOPHEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3/iesioB U TeEM J1a00paToOpHbIe U MPAKTHYECKNE 3aHATHS, MPUKJIATHOH MOTYJIb (PH HAJIMYMH) 4acoB | KOMIETeHUHH
1 2 3 4

OCHOBHOE cO/Iep:KaHue
Pa3nes 1. Buosnorus kak Hayka 2
Tema Copeprkanue y4eOHOro Matepuasa 2
1.1.buonorus B | Buonoruss — Hayka o HBOH mpupojae. CBs3u OHOJIOTHH C OOIIECTBEHHBIMH, TEXHHYCCKUMHU M OK-01. OK-02
CHUCTEME HaAyK JPYTUMH €CTECTBEHHBIMU HayKaMHu, QHIOCOPHEH, peluruend, STUKOM, 3CTETUKON U TpaBoM. Pob OK-0 4’ OK-O7’
Ouonornu B (OPMHPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI MHpa. Cucrema OHMOIOTHYECKUX 1K é 435
HayK.
Metonbl TMO3HaHUSA KUBOW MpUPOAbl (HAOMIOAEHME, HKCIEPUMEHT, OIMCAaHUE, W3MEpPEHUE,
KJaccu(uKalus, MOJIEIMPOBAaHUE, CTATUCTHYECKasi 00paboTKa TaHHbIX)
Pa3znen 2. 7KuBble cuCTEMbI M X OPraHU3 AU 2
Tema 2.1. | Conepxanue yueOHOro MaTepuasa 2 OK-01, OK-02,
Oobmas JXusble cuctembl (OMOCHUCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. OTIMYHe JKUBBIX CUCTEM OT OK-04, OK-07
XapaKTepUCTHKA | HeOpraHu4eckoi mpupo/ibl. CBolicTBa OMOCUCTEM U UX pa3HOOOpasue. ITK 3.4,35
KU3HU YpoBHU oOpraHuzanu OUOCHUCTEM: MOJIEKYJISPHO-TEHETHUUYECKHH, KIIETOYHbIM, OpraHM3MEHHBIH,
MOMYJSIIIMOHHO-BHUJI0BOM, SKOCUCTEMHBIHN (0MOreo1eHOTHYECKHi), OnochepHbII
Pa3nes 3 XuMn4yecKkuii COCTaB M CTPOCHUE KJICTKH 22
Tema 3.1. ConeprkaHue yueOHOro MaTepuasa 2
XuMu4eckuit XVMMHYECKUI COCTAB KIETKU. XUMUYECKUE MIEMEHTBI: MaKpOIJIEMEHTHI, MUKPO3JIEMEHTHI. Bona u
COCTaB KIIETKH. | MUHEpaJIbHble BellecTBa. DyHKIMM BOABI M MHUHEpalIbHBIX BellecTB B kierke. Ilomnepikanue
Bona OCMOTHYECKOro OanaHca OK-01, OK-02,
1 MHUHEPAJBHBIC | [[pakTHUECKOE 3aHATHE 1 OK-04. OK-07
BCILECTBA Ne 1 «buonornyeckas pojib MHUHEPAJbHBIX BEIIECTB B O0ECIEUEHUH IKU3IHEIEATEIbHOCTH TIK 3; 435
OpraHU3MOB, MPOSIBJICHUS ArcOaTaHCca MUHEPATIbHBIX JIEMEHTOB)
Tema 3.2. Copneprxanue yueOHOro MaTepuasa 8
buonornyeckn | Benku. CoctaB U cTpoeHHe OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHwMBble ©
Ba)KHbIE 3aMEHUMbIE AaMUHOKUCIOTHl. AMUHOKHUCIOTHBIN cOCTaB. YPOBHH CTPYKTYpPbI OETKOBOW MOJIEKYIIBI
XUMHUYECKHE (mepBUYHas1, BTOPUYHAs, TPETUYHAsL M YETBEPTUUHAS CTPYKTYpa). XUMHUUECKUE CBOMCTBA OEIKOB.




COEIMHEHUs buonornueckne GpyHKuuu O€NKoB.
®depMeHThI — Ouonorndeckne karanuzaropel. CTpoeHre GpepMeHTa: aKTUBHBIN LIEHTP, CyOcTpaTHAs
cneuuuynocts. Kodepmentsl. Buramunsl. Otauuuss ¢GEepMEHTOB OT HEOPraHMYECKUX
KaTaJIn3aToOpOB. YTIEBOABI: MOHOCaxapusl (IJIIOKO3a, pubo3a M JEe30KCUpu003a), AMcaxapuibl
(caxapo3a, JakTo3a) M MoJUcaxapuibl (Kpaxmai, TIJIMKOTeH, LeIoio3a). buonornyeckue
¢ynkuuu  yraeBogoB. Jlumuabl: Tpurimnepuabl, Gocdommnuapl, crepounsl. [ uapodunbHO-
rusipooOHble cBolcTBa. buosnorndyeckue ¢pyHkuun nunuaoB. CpaBHEHHE YIVIEBOIOB, OCJIKOB U
JIMIAJIOB KaK HCTOYHUKOB YHEPTUH.
Hyxnennoseie kucnotsl: JIHKu PHK. Hyxiieotnnsl — MOHOMEpPBI HyKJIIEMHOBBIX KUCIOT. CTpoeHue
u ¢ynkiun JIHK. Ctpoenue u ¢pyakuun PHK. AT®: ctpoenne u GyHKIUM
JlaGopaTopHble 3aHATHS
Ne 1 (na Bb160p mpenonaBatens)«OnpeneneHre ButamMmuaa C B IPOAYKTax MUTAHUS
i «OnpeeneHne HATMIUS KpaxMaa B POTyKTax MATAHU.
Ne 2(na Bb10Op TipenionaBarenis )« uapopuabHO-TUAPO(HOOHBIE CBOMCTBA JIUITHIOB)
i «V3ydeHne KaTaTuTHIeCKOi aKTUBHOCTH ()ePMEHTOB (Ha IpUMeEpe aMUJIa3bl WM KaTala3bl)»
Tema 3.3. CopepxaHue yaueOHOro MaTrepuana
CtpyKTypHO- [Mutonorus — Hayka o kjerke. KineTouHass Teopusi — mpuMep B3aUMOJEHCTBUS uaeil U (aKkToB B
(yHKIIMOHANIbHA | HAYYHOM MMO3HAHHU. METO/bI U3yUCHHS KICTKH.

A OpraHusanusa
KJICTOK

Knerka kak mnemoctHas »xwuBas cuctema. OOImMe TNpU3HAKM KIETOK: 3aMKHYTas Hapy)KHas
memOpaHna, mosiekyinbl JIHK kak reneTnueckuil anmnapat, cucTeMa CUHTe3a Oeka.

Tunsl  KJIETOK:  dyKapuoTHueckas U MnpokapuoTuueckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTudyeckoit kietku. Knetounas crenka Oakrepuil. CTpoeHHe 3yKapHOTHYECKOH KIIETKH.
OcCHOBHBIE OTJIMYUS PACTUTEIBHOW, )KMBOTHOM M IpuOHON KieTKU. [ToBepXHOCTHBIE CTPYKTYpbI
KJIETOK— KJIE€TOYHAs CTeHKa, INIMKOKANUKC, uX QyHKuuu. [lnazmaTnueckas memOpaHa, ee CBOMCTBa
U QyHKIUH.

[{utorasma u ee opranouasl. OgHomeMOpanHble opranou sl kietku: OIIC, anmapar ['onbmxy,
mu30coMbl. [1oayaBTOHOMHBIE OpraHOMIBI KJIETKH: MHUTOXOHJApHWH, IutacTHiabl. lIpomcxoxiaeHne
MUTOXOH/ApPHA W TuiacTuA. Buasl mmactun. HememOpaHHble OpraHoWabl KIETKH: PUOOCOMBI,
KJIETOYHBIN LIEHTP, LIEHTPUOJIH, PECHUYKH, KI'YTUKH. DyHKIIMY OPraHONI0B KIETKH. BritoueHus.
SAnpo — perynsaTopHblii neHTp kieTku. CTpoeHue sjapa: saepHas 000J04Ka, KapHOIUIa3Ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

JlaGopaTopHble 3aHATHS




Ne 3(na BwIOOp mpenogaBarens)«CTpoeHHE KIETKH (pacTeHUs, )KUBOTHBIC, TPUOBI) M KJICTOYHBIC
BKITIOUCHUS (KpaxMall, KapOTUHOUIBI, XJIOPOILIACTHI, XPOMOILIACTHI )

win «/3ydeHne CTpOeHUs KIETOK PACTCHUH, YKMBOTHBIX M OaKTEepPHid IOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEY.

Ne 4«ITponuriaeMmocts MeMOpaHbI (TUTA3MOJIN3, ACTIIIA3MOJIH3))

Pazgen 4. JKuzHeaeaTeJbHOCTh KJIETKH

10

Tema 4.1.
OOMeH BelIecTB
U TIpeBpaIicHue
SHEPrUuu

B KJIETKE

Copepxanne yueOHOro Marepuana

OOMeH BemecTB, WU MeTa0oMu3M. AcCUMWIAIHS (TUTACTUYECKUH OOMEH) W JAUCCUMUIISIIUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI EAMHOrO Mpolecca Mmeradonu3ma. Poib 3aKOHOB
COXpaHCHHS BENICCTBA W DJHEPIMM B TIOHMMaHWUU MeTa0oiu3ma. Turbl OOMEHa BEIICCTB:
aBTOTPO(HBIN U reTepoTpodHbId. Posb GpepMeHTOoB B 0OMEHE BEUIECTB U MPEBPALICHUN YHEPTHH B
KIIETKE.

®orocunrte3. CreToBast u TeMHOBast (a3bl hoTocuHTe3a. Peakiuu dorocunTesa. IPhEeKTUBHOCTD
¢orocuHTe3a. 3HaueHHEe (QOTOCHHTE3a A KU3HM Ha 3emiie. BnusHue ycnoBuil cpeasl Ha
dboTocuHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTeHH. XEMOCHHTES.
XeMOCHHTE3UPYIONIHe OaKkTeprn. 3HAUCHUE XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepreTudyeckuii oOMEeH B KIeTKe. PacierieHne BellecTB, BBIICNEHHUE M aKKyMYJIHPOBAHHE
SHEPrUM B KJIETKE. DTalbl JHEpPreTudeckoro ooOmeHa. [nmkonm3. BpokeHWe W €ro BHIBIL.
Kucnoponnoe okuciaeHue, wWid KiIeTouyHoe Jbixanue. OkuciautensHoe (ochopumnpoBaHue.
O hEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

Tema 4.2.
buocunres
Oenka

CopepxaHue yaeOHOro MaTepuana

Peakuuu mMatpuunoro cuntesa. I'enetnueckas mHpopmanusa u JJHK. Peanusauus renernueckoit
uHpopManuu B KieTke. ['eHeTHueckuit KoJ U ero cBoiictBa. TpaHCKPHUNILIKS — MAaTPUUHBIA CUHTE3
PHK. Tpancnsauust — 6uocunte3 Oenka. Dtansl TpaHcsiuu. KoaupoBanue aMUHOKHCIOT. Poib
pubocoMm B OmocuHTe3€e Oenka

HpaKTI/IquKOC 3aHATUC

No 2 «Pemienue 3a7a4 Ha OnpeeeHUE MOCIE0BATEIIbHOCTH HYKJICOTUIOBY

Tema 4.3.
Bupycsl

Conepxanue yq4eOHOro MaTepraa

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Mcropusi otkpeituss BupycoB (/. M. VBaHOBCKMIA).
OcoOeHHOCTH CTpOEHHS U KU3HEHHOro IMKJa BHpycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKa, BBI3bIBacMble BUpycaMu. Bupyc mmmyHonedumura yenoseka (BUY) —
B0o30ynutens CIIN/a. [IpodunakTika pacnpocTpaHeHHUs BUPYCHBIX 3a00JIeBaHU

OK-01, OK-02,
OK-04, OK-07
IIK 3.4,3.5

KonTtpouabsHnas padoraNe 1 «MonekynspHblii ypOBEHb OPraHU3aLUU )KUBOT0»




Pa3zgea S. PazmMHoOKeHHe U MHAUBHUAYAJIbHOE PA3BUTHE OPraHM3MOB

20

Tewma 5.1. Cogneprkanue ydeOHOro Marepurasa 2

KusneHHbli KiteTounbIii MUK, WM KU3HEHHBIA UK KiIeTku. MaTepdasa u mutos. IIporeccel, mpoTekaromimue

LUKJI KIIETKH B uHTeppaze. Perumkamus — peakuuss marpuunoro cuurteza JIHK. Ctpoenume xpomocom.
XpoMOCOMHBI Ha0Op — KapuOTHUIl. JIMIJIOWAHBIA W TaIlUIOWIHBIA XPOMOCOMHBIE HAOOPBHI.
Xpomarusl. [{luTonornyeckue OCHOBBI pa3MHOKEHMSI M MHIMBUTyaIbHOTO PAa3BUTHSI OPraHU3MOB.
Henenue xietkn — muto3. Cragum murosa. [Ipoleccsl, NpoucXoAsliyue Ha pPa3HbIX CTaIMIX
MUTO3a. bronornyeckuii cmpicn MuTo3a. [IporpaMMupyemast ruGenb KISTKH - allonTo3

Tema 5.2. Copneprxanue yueOHOro MaTepuaia 4

Dopmbl @opMbl pa3MHOKEHHSI OpPraHuM3MOB: Oecrojioe M MojoBoe. Buabsl 0ecrnoioro pa3MHOXKEHHUS:

Pa3sMHOXKEHUs JiefieHHe HaJBOE U IOYKOBAaHHME OJHO M MHOTOKJETOUYHBIX, CIIOPOOOpa3oOBaHME, BEreTaTUBHOE

OpraHU3MOB pa3MHOeHue. MckyccTBeHHOE KJIOHHPOBAHUE OPraHU3MOB, €0 3HAUYEHUE JUISl CEJICKLIUU.
[TonoBoe pa3mHOXeHHE, ero oTiauuus oT Oecnosoro. Meio3. Cramum Meiiosa. IIpoueccsl,
npoucxoasamme Ha craausax wMenosa. IloBegenue xpomocom B wmenose. Kpoccunrosep.
buonorndeckuii cMmbICi W 3HadeHHE Meio3a. ['ameroreHe3 — mpoiecc 00pa30BaHMs IOJOBBIX
KJIETOK Yy >XKUMBOTHbIX. IlojoBble ’kene3bl: ceMEHHUKH U siMuHuUKUA. OOpa3oBaHHE U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (crepMaTo30ou, SHIeKIeTka) — cepMaTorenes u oorene3. Oco6eHHOCTH
CTpOEHHUS SIMIEKIETOK U ciepMaTo3on1oB. OmonorBopenue. [lapreHorenes

Tema 5.3. CopneprxaHue yueOHOro MaTepuasa 4

WnpuBuayansHo | MHAMBHayanbHOEe pa3BUTHE (OHTOTeHE3). OMOpHOHaNBHOE pazBUTHE (IMOpHOTEHe3). DTaIlbl

e pasBUTHE | SMOPUOHANBHOIO PAa3BUTHUS Yy TO3BOHOYHBIX >KMBOTHBIX: IPOOJICHHE, IracTpyNslus, OpraHOTeHes.

OpraHU3MOB [ToctamOproHanbHOE pa3BuTHE. TUMBI NMOCTAIMOPHUOHAIBHOTO pPAa3BUTHUS: MPSIMOE, HE MpPSAMOE
(fmunHOYHOE). BnusHME cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIIOCOOHBIE BbHI3BIBATH
BpOXKAEHHbIE ypoJcTBa. PocT u pazButue pacreHuil. OHTOT€HE3 LIBETKOBOI'O PAaCTEHUS: CTPOCHHE
CEMEHM, CTAANH Pa3BUTHS

Tema 5.4. IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE COJIeP:KaHMe (CoiepKaHNe MPHUKJIAHOT0 MOAYJIs) 10

OcoOenHoctu Bapuant 1. Tkanu pactenuii. CTpoeHHE OpraHOB PACTUTEIBHOIO OPraHW3Ma, UX pOJib U CBA3b

CTpOECHUS MeXIy coOoi. JKu3HeneaTenbHOCTh PACTUTEIBHOTO OpraHu3ma. PocT M pa3BUTHE pacTeHUs.

Y pa3BUTHUS VYcenosust npopactanust cemsH. [loaroroBka cemsiH K noceBy. PazButne mpopocTkoB. BriusiHne

MaKpOOpPraHu3M | (¢UTOrOPMOHOB Ha pOCT pacTeHus. PocTtoBble NBMKEHUs pacTeHUil. PazBuTne mobera u3 MOYKH.

a PasmHoxeHune pacreHuit u ero 3HaueHue. CeMeHHOe (IeHepaTHMBHOE) Pa3MHO)KEHHE pPacTEHHIl.

OK-01, OK-02,
OK-04, OK-07
IIK 3.4,3.5




[IBetku u consetus. OnbuieHue. IlepekpéctHoe ombuieHHE (BETPOM, >KUBOTHBIMU, BOJOW) H
camoonslieHue. J[BoiiHOE OIJI00TBOpEHME. BererarnBHOe pa3MHOKEHHME [IBETKOBBIX PACTEHUN B
npupose. BereraTuBHOe pa3MHOKEHUE KYyJIbTYPHBIX pacTeHHil. XO3SHCTBEHHOE 3HAa4YCHHE
BEr€TaTUBHOI'O Pa3MHOXKEHHUSI.

Bapuant 2. Tkanu xuBoTHbIX. CTpoeHHE OpPraHoB M CHUCTEM OPraHoB >KUBOTHBIX.
@yHKIMOHAIbHASL CHUCTEMa OpraHoB. ['omeocTa3 opraHu3Ma U €ro MOAJAEpKaHHME B IIpOLECCE
JKU3ZHENEATEIbHOCTH. 3HAUEHUE TMPOSBICHUS pa3apakuMocTd W peryisuuu. [Iporecchl
KU3ZHENCATEIIbHOCTH KMBOTHBIX. [IlpuuMHBI HapymieHui pa3BUTHS OpraHu3MoB Oprasbl
penpoayKuuu, ctpoerne u GpyHkiuu. Mubekunu u ux npeaynpexacHue.

BapuanTt 3. Tkanu yenoBeka. CTpoeHHE OpraHOB U CHCTEM OpPraHoOB yesloBeka DyHKIMOHATIbHAsS
CUCTeMa OpraHoB. ['omeocTas opraHu3mMa U €ro Mnojjep)kaHue B MpoIecce KU3HeAeATeIbHOCTH.
3HaueHue NPOSBICHUS PAa3APAXKUMOCTU U peryisuuu. [Iporeccsl )Ku3HENEATENbHOCTH YEJIOBEKA.
[TpuunHbl HapylleHWid pa3BUTUS OpraHu3MoB Opranbl PEenpoAYKLHU, CTPOCHHE U (YHKIIHH.
PenponyktuBHoe 310poBhe. HacnencTtBeHHble 00J€3HM, HUX TNPUUYMHBI U IPEIYNPEXKJEHUE.
Wudekunu, nepenaroniyiecs noJoBbIM MyTEM, UX MPOPUIAKTHKA

IIpakTueckue 3aHsATUs

Ne 3Pa3paboTka MEHTaIbHOHN KapThl TKAHEW, OPraHOB U CUCTEM OPraHOB MaKpOOPraHU3MOB
(pacTeHust, ’)KUBOTHbIE, YEJIOBEK) C KPAaTKOW XapaKTEPUCTUKON NX (PYHKIIMMI.

Ne 4«BupycHple u OakTepuaibHble 3a00JI€BAHUIMAKPOOPTaHU3MOB (UYENIOBEK, JKUBOTHBIE,
pacTeHust). DNuAeMUUYECKUN (3MU300TUYECKUH, AnUpUTOTHYECKUIT) Tporecc. OOIuMe MPUHIUIIBI
UCIIOJIb30BaHUS JIEKAPCTBEHHBIX BellecTB. OcOOEHHOCTH NPUMEHEHHs] aHTUOMOTHKOBY

Pa3nes 6. HaciencTBeHHOCTh M M3MEHYMBOCTD OPraHU3MOB

20

Tema 6.1.
3aKOHOMEPHOCT
Y HACJICTIOBAHUS

Copepkanne y4eOHOro Marepuana

[Tpeamer u 3agauu reHeTUKU. Ponb 1UTONIOrMU U 3MOPUOJIOTUN B CTAaHOBJIEHUH T'€HETHKHU. Bkian
POCCHHCKMX M 3apyOeXHBIX Y4YEHBIX B pa3BUTHE TEHETUKU. MeTonbl TIeHETHKH
(rHOpHUI0IOTHYECKHUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUIA ). OcHoBHbIE
reHeTUYecKre NOHATHA. [ 'eHeTndyeckasi CUMBOJIMKA, UCIIONb3yeMasl B CXeMaX CKpEeIIMBaHUM.
3aKOHOMEPHOCTH HacJeI0BaHUs TNPU3HAKOB, ycTaHOBJIeHHble I. Mennenem. MonorubpuaHoe
CKpelllMBaHMUEe. 3aKOH eIMHOo00pa3usi THOPHUIOB MEpPBOTo MokoieHus. [IpaBuiio TOMHUHHpPOBAHUS.
3aKOoH paclleIIeHus pU3HaKkoB. ['unoreza yncToTel ramet. IloaHOE U HENMOIHOE TOMUHUPOBAHUE.
JurubpunHoe ckpenuBanue. 3aKOH HE3aBUCHUMOI'O HacleI0BaHUs pu3HaKkoB. LluTorenernyeckue
OCHOBBI JUTHOPHIHOTO CKpeLIMBaHMA. AHamu3upylomee CcKpeuBanue. Vcrnonb3oBaHue
AQHAJIM3UPYIOIIEr0 CKPEUIMBAHUS JJIsl ONIPEENICHHsI TeHOTHIIA OCOOU.

OK-01, OK-02,
OK-04, OK-07
IIK 3.4,3.5




5
HpaKTI/I‘ICCKI/Ie 3aHATHUA

Ne SPemenue 3amau Ha onpeaeneHrue BEPOSTHOCTH BO3SHUKHOBEHHUSI HACIIEICTBEHHBIX MPU3HAKOB
Opy  MOHO-, JHU-, TMOJUTHOPUIHOM U  aHAJIM3UPYIOUIEM CKpEIIMBaHUHM, COCTaBJICHHE
TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

Tema 6.2. Copepxanne yaeOHOT0O MaTepuaa
Cueruennoe CuernnieHHoe HaclienoBaHue mpusHakoB. Padora T. Moprana mo CIEIIEHHOMY HAcleOBaHUIO
HACJICI0BAHME reHoB. Hapyiienue cuerieHuss T€HOB B pe3yJibTaTe KPOCCUHIOBepa. XPOMOCOMHAs TEOPHs
MPU3HAKOB HaCJIEICTBEHHOCTU. ['eHeTnueckue KapThl. ['eHeTuka mosia. XpoMOCOMHOE OIpeiesieHue IMoJa.
AyTOoCcOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble U TIeTepOraMeTHbIE OpPraHHU3MBIL.
HacnenoBanue npu3HakoB, CIEMJIEHHBIX C 10JIOM
[TpakTHdeckue 3aHsATH
No 6Pemienue 3amad Ha ompeelieHUE BEPOSTHOCTH BO3SHHUKHOBEHUSI HACJICICTBEHHBIX MPU3HAKOB
IIPU CLETUICHHOM HaclleZIOBAHUU, COCTABIICHNE T€HOTUITNYECKUX CXEM CKpelIMBaHUS
Tewma 6.3. Copepxkanue ydeOHOro Marepuana
3aKOHOMEPHOCT | M3MeHunBOCTh. BHIBI M3MEHUMBOCTH: HEHACIEJACTBEHHAas W HacielCTBeHHas. Poib cpenbl B

U U3BMCHYHUBOCTH

HEHACJICACTBEHHON  HM3MEHYMBOCTH. XAapaKTEPUCTHUKA MOIU(UKAIMOHHOW H3MEHUYHBOCTH.
BapuanuonHnsiii psa v BapualnoHHas KpuBas. Hopma peakuum npusHaka. KonnuecTBeHHBIE U
KaueCTBEHHBIC TPHU3HAKKM M WX HOpMa peakiuu. CBoicTBa MOAM(PUKAIMOHHON H3MEHUYHUBOCTH.
HacnencrBenHas, Wiy reHOTHIIMYECKAsT M3MEHYHMBOCTL. KoMOMHATHBHAS M3MEHUYMBOCTL. Melo3 U
MOJIOBOM TIPOIIECC — OCHOBAa KOMOMHATHBHOM W3MEHYMBOCTH. MyTalmoHHasi H3MEHYUBOCTb.
Knaccudukanus myranuii: TeHHbIE, XpOMOCOMHbBIE, T€HOMHbIe. YacToTa M TPUYUHBI MYTAIlHi.
Mytarenasie (akTopbl. 3aKOH TOMOJOTHYECKHUX PSIJAOB B HACJIEJACTBEHHOW HW3MEHUHMBOCTU
H. 1. BaBunona

ITpakTueckue 3aHsATHS

Ne 7Pemenue 3ala4 Ha OIPCACICHUC BCPOATHOCTU BOZHUKHOBCHHA HACJIICACTBCHHBIX IMPU3HAKOB
IPpU pa3JINYHBIX THUIIAX BSaHMOHeﬁCTBHH I'€HOB, COCTABJICHUEC I'CHOTHIINYCCKUX CXEM CKPCIIMBAHUSA

Tema 6.4.
I'eneTuka
YyeJoBeKa

CopepxaHre yaeOHOro MaTepuana

I'enetuka d4enoBeka. Kapuorun denoBeka. (OCHOBHBIE METOJIBI T€HETHKH  YEJIOBEKA:
TeHealoTUYeCKUl,  ONM3HEIOBBIN, IMTOTCHETUYECKUH, OWOXMMHUYECKHH,  MOJEKYJISIPHO-
reHetndeckuii. COBPEMEHHOE OINpEAECICHWE TE€HOTHUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHUE,




TeHOTUIIUpOBaHUEe, B ToM uyucie ¢ mnomoulpio [1I[P-ananuza. HacneacrtBennsie 3a0osieBaHust
4eJI0BeKa: reHHbIe 00JIe3HH, 00JIE3HU C HACIIEACTBEHHOU MPEIpacloloKEHHOCThIO, XPOMOCOMHEIE
6one3nu. ComaTuueckre U reHepatuBHble MyTauud. CTBOJIOBBIE KJIETKH. [IpHHIMIIBI 310pOBOTO
oOpa3a >KM3HHM, TUATHOCTHKH, MPO(PWIAKTUKH M JICUCHUS TEHEeTHYeCKuX Oomne3zHed. Memuko-
FEHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIMUIMHCKON TIE€HETUKU B IPEAOTBpPALICHUU
Y JICUCHUH T€HETUYECKUX 3a00JIeBaHUI YelloBEeKa

HpaKTI/I‘ICCKI/Ie 3aHATHUA

Ne 8«CocraBiieHre 1 aHalin3 POAOCIOBHBIX YCJIOBECKA»

Kontpoabnas padoraNe2 «HaciencTBeHHOCTh U U3MEHYMBOCTH OPTaHU3MOB))

Pa3zngen 7. DBoaonmnoHHAsA OMOJIOTHS

oo

Tema 7.1.
OBOJIIOLMOHHAA
TEOpHs

U ee MEeCTO B
OHoJIOTUHU

Copnepxkanne ydeOHOro maTepuana

[IpeanocbuUIKM BO3HUKHOBEHUSI IBOJIIOIMOHHOW TEOpWUU. DBOJIOLMOHHAS TEOpUS U €€ MECTO B
Ouonoruu. BnusHHME SBOMIOIMOHHON TEOPHUM HA pa3BUTHE OUOJNOTUUM U JPYTUX HayK.
CuzerenbcrBa 3Bojtouud. [lajmeoHTosornyeckue: IMOCIe0BaTEIbHOCTh IOSABICHUS BHJIOB B
MaJIEOHTOJIOTUYECKON JIETOMUCH, Tepexoanbie popmbl. buoreorpadudeckue: CXoACTBO U pa3inyue
dayH u (Iop MaTepHKOB M OCTPOBOB. DMOPHUOJIOTUYECKHE: CXOACTBA M pa3ivyusi dMOPHOHOB
pa3HbIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMHYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOIEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB
HACJIEICTBEHHOCTH u OCHOBHBIX MeTabOTMUECKUX nyTen y BCEX KUBBIX
opranu3moB.JBoitouroHHas Tteopust Y. Jlapuna. [lpeanocbuikv BO3HUKHOBEHHMS JIapBUHHU3MA.
JBwkymue cuibl  SBOJIONMH  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXEHHE TIPH
OTPAaHMUYEHHOCTH PECypCOB, HEOMpeneinéHHas W3MEHYHBOCTh, Oopbbda 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 7.2.
MuxkposBoonu
b

Copepkanne y4eOHOro Marepuana

Cunrernueckass teopusi s3Bomounu (CTD) m e€ OCHOBHbIE MOJOXKEHUS. MUKpPOIBOIIOIUSI.
[Tomynsiust Kak eQuHHIA BUAA U SBOJMIONMH. JBKyiue cuibl ((haKTOphI)IBOJIIOLKWK BUAOB B
npupoje. MyTalMoHHBIN Mpolecc 1 KOMOWHATUBHAS M3MEHYMBOCTbH. [lOMyNsAIMOHHbIE BOJIHBI U
npeiid reno. M3onsauus u murpanus. EcrecTBeHHbIN 0TOOP — HanpaBiIsomui GakTop IBOJOLUH.
@®opmbl ecTecTBeHHOro oTOopa. IlprcnocoO0neHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3BOJIIOLHUU.
[Ipumepsl mnpucnocobiieHudt y OpraHu3moB. ApoMopdo3bl U uauoajganTanuu. Bua u
BugooOpa3oBanue. Kpurepunm Buma. OcHOBHBIE (GOpMBI BHI000pa3oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOE

Tema 7.3.

CopepxaHne yaeOHOro MaTrepuaa

OK-01, OK-02,
OK-04, OK-07
IIK 3.4,3.5




Makpo3Bostonu
S

MakposBomorus.  Dopmbl  3BONIONUHN:  (UIETHYECKas,

napasuienapHasi. HeoOpaTumMocTs 3B0IIOIMH

AUBEPIrCHTHA, KOHBEPI'CHTHAs,

[TpakTrueckoe 3aHsATHE (Ha BBIOOD MPENO aBaTelIs) 1
Ne 9«CpaBHeHne BUAOB IO MOP(OIOTHUECKOMY KPUTEPHUIO»
mwn«Onucanye NPUCHocoOJICHHOCTH OPraHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepay
Pa3nen 8. Bo3HnkHOBeHNe U pa3BUTHE )KM3HU HA 3emJie 10
Tema 8.1. Copepxanne yaeOHOro MaTrepuaa 2
3apoxaeHue U | JloHaydHbIC IPECTABICHHS O 3apOXKICHUH XH3HH. HaydHbIe runoTe3bl BOSHUKHOBCHHUS KU3HH Ha
pasBUTHE XU3HU | 3emiie: adMoreHe3 M MaHCIepMus. XUMHUYEeCKas HBOJIONH. AOUOTEHHBI CHHTE3 OPraHUYECKHX
BEILLECTB M3HEOPraHMYECKUX. OKCIEPUMEHTAIIBHOE MOATBEPKICHHE XHMHYECKOM HBOJIIOLUU.
HavaneHbie drtanel  Owonormdeckoir sBomornmu. [umore3a PHK- wmupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP ¥ BO3HHMKHOBEHHE TMPOTOKIETKU. IlepBble KIETKHM W HX HSBOJIOLMSL.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.
Pa3Butue xu3Hu Ha 3emie no spam u nepuojam. Karapxeil. Apxelickas U NpoTepO30iiCKast 3pHI.
[Taneo3oiickas ’pa u €€ MEepPHOIbl: KEMOPUNCKUN, OPJOBHKCKUN, CHITYPUHUCKHHA, IECBOHCKUH,
KaMEHHOYT'OJIbHBIN, IEpMCKU. Me3030iicKas 3pa U €€ Nepuobl: TPUACOBBIN, IOPCKUI, MEJIOBOM.
KaiiHo3olickass 93pa u €€ mnepuojabl: MAJEOr€HOBBIM, HEOr€HOBBIM, aHTPOMOTECHOBBIM.
XapakTepHUCTUKA KJIMMaTa U Fe€0J0rH4eCKUX IPOLECCOB
Tema 8.2. Copneprxanue yueOHOro MaTepuaa 2
Cucrema CucreMa OpraHMYecKOro MHUpa Kak OTpakeHue 3BOJOLKUU. OCHOBHBIE CHCTEMAaTUYECKHE TPYIIIBI
OPraHU4eCKOro | opraHu3MoB.OCHOBHBIE 3Tallbl 3BOJIIOLMU PACTUTENBHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y
Mupa pacTeHuii ¥ KUBOTHBIX. [losBIIeHNE, pacI[BET U BBIMUPAHME IPYII KUBBIX OPraHU3MOB
Tema 8.3. | ConeprkaHue yueOHOro MaTepuasa 6
IIpoucxoxaeHn | DBomonurs 4YenoBeKa. AHTPONOJOTHS Kak Hayka. Pa3BHTHE TpEACTaBICHHUN O TMPOUCXOXKICHUH
€ 4YelmoBeKa — | yesoBeka. MeToapl mM3ydeHHs aHTpornoreHesa. CXOACTBa M pa3iMuus 4YEJIOBEKAa M JKUBOTHBIX.
AHTPOIIOTEHES. CucremaTnueckoe TOJIOKEHHWE  4YenoBeka.J[Bwxymue cuibl  (pakTophl) aHTPOIOreHe3a.
OcHoBHbIE HacnenctBenHass M3MEHYMBOCTH M €CTECTBEHHBIH 0TOOp. OOImiecTBeHHBII 00pa3 JKW3HHU,
cTaguu U3TOTOBJICHHE OPYAUN TpyAa, MbIILIEHHE, peub.OCHOBHbBIE CTaUU U BETBH SBOJIIOIMH YEIOBEKA:
SBOJIIOLUH aBcTpasionuTeku, Yenosek ymensid, YenoBek npsaMoxoasumi, YeloBeK HEaHAEPTAIbCKHM,
yesoBeKa YemoBek pa3syMHBIM  COBPEMEHHOro Tumna. HaxXoJKM HMCKOMaeMbpIX OCTaHKOB, BpeMs

CYIIECTBOBaHMs, 00JIACTh paclpocTpaHeHusi, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.
Yenoseueckue pacbl. OcHOBHbIE OoJsibllie pachl: eBporneoujHas (eBpasuiickas), HErpo-
aBcTpajiousiHas  (PKBaTOpHasibHasi),  MOHTrojoujaHas  (a3uarcko-amepukaHckas).  Yeprtsl

OK-01, OK-02,
OK-04, OK-07
ITK 3.4,35




HPUCTIOCOOJICHHOCTH TPEICTABUTENCH YEIOBEUSCKHX pac K YCIOBHUSAM CyliecTBOBaHHA. EauHCcTBO
yesioBevecKkux pac. Kpuruka pacuzma

[TpakTrueckue 3aHATHS (Ha BEIOOP MPEIO aBaTeIs ) 2
No 10«Bpems u myTH paccesieHus YeloBeKa Mo MIAHETE»
i« IprucriocoOIEHHOCTh YeNOBEKa K pPasHBIM YCIOBHUSM cpenbl. BnusHue reorpaduieckoit
cpezbl Ha MOpGOJIOTHIO U (PU3HOJIOTHIO YEIOBEKay
Pa3nes 9. OpranusMsbl M OKpysKaoImas cpejaa 6
Tema 9.1. CopepxaHue yaeOHOTo MaTrepuaa 4
Okonorus  Kak | DKOJOTUS KaK HayKa. 3aJaud M paszeiibl SKOJOTHMH. MEeTOAbl SKOJOTHYECKUX HCCIIEeTOBAHHM.
Hayka. Cpenbl | DKOJIOrHYECKOE MHUPOBO33PEHUE COBPEMEHHOT0 uesoBeka. Cpelibl 0OOMTaHKs OPraHU3MOB: BOJIHAS,
AKHU3HU. HA3€MHO-BO3/lyIlIHas,  IIOYBEHHAs,  BHYTPHOPraHU3MEHHas.  OKOJIOTHYeCKHe  (akTopbl.
Okonornyeckne | Knaccudukanusi 3Konorudecknx (akTopoB: aOHMOTHYECKHE, OMOTHYECKHE M aHTPOIOTCHHBIC.
(baxTopsl JleiicTBuE 3KOIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI
AbGuoTnueckue (GaxkTOphl: CBET, TeMIleparypa, BIaXHOCTb. Dotomepuonusm. Ilpucnocobnenus OK-01. OK-02
OpPraHU3MOB K JIeHCTBHIO aOHMOTHYECKUX (PaKTOpPOB. bruogornueckue puTMsl. OK-0 4’ OK-O7’
buotnyeckne ¢(akropbl. Buasl OHMOTHUECKMX B3aMMOJEHCTBHIA: KOHKYPEHIHS, XHITHHYECTBO. HI(?: 435
[TapazutusMm, MyTyanus3M, KOMMEHCaIM3M (KBapTHPAHCTBO, HAXJICOHWYECTBO), aMEHCAIM3M, T
HelTpanu3M. 3HaueHHe OWOTHYECKHUX B3aMMOJCHCTBHI MJs CYLIECTBOBaHHS OPraHHW3MOB B
IPUPOJHBIX COOOIIECTBAX
Tema 9.2. Coneprkanue ydeOHOro MaTepuana 2
OKOJIOTMYECKHE | DKOJOTHUECKUE XAPaKTEPUCTUKU momysiui. OCHOBHBIC MMOKA3aTeNH MOMYJISIHNA: YUCICHHOCTb,
XapaKTEPUCTUKH | INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUrpalus. JnHaMUKa YUCIEHHOCTH MOMYJIALNUN
HOIYJISILIUN U e€ peryssiuus
[TpakTHYECKOE 3aHSITHE 1
Ne 11« Toncuér nIOTHOCTH NOMYNISNMI Pa3HbIX BUJIOB PACTEHUN»
Paznen 10. CoolmmecTBa ¥ 3KOJOTHYECKHE CHCTEMbI 18
Tema 10.1. Coneprkanue yueOHOro MaTepuaa 4
CoobmectBa CooOuiectBo Opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAas, MPOCTPAaHCTBEHHa, OK-01, OK-02,
OPraHu3MOB, Tpouueckas (nuimeBas). Buapl-nomuHaHThl. CBSI3U B OUOIICHO3E. OK-04, OK-07
9KOCUCTEMBI Okonoruyeckue cuctembl (9kocuctembl). IloHsiTme 00 5sKocucteMe M OHOreoLEHO3E. IIK 3.4,3.5
@OYHKIMOHAIBHBIE  KOMIIOHEHTBI JKOCHCTEMBI:  MPOAYLEHThl, KOHCYMEHTBI, PEIYLIEHTHI.

KpyroBopor BemecTB W MOTOK SHEPTHMM B 3KocHcTeMme. Tpodudeckue (MUIIEBBIE) YPOBHHU
9KOCHUCTEMBI. HI/IH_IGBBIC IICIMU U CETH. OCHOBHBIE TOKA3aTEIN YIKOCUCTEMBIL: 61/10Macca, MMPpOAYKII M.




DKOJIOTUYECKHE MUPaMHIbl: MPOIYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOICTBa 3KOCUCTEM:
YCTOMUYMBOCTb, CAMOperyJisiius, pazpurue. CyKieccus

HpaKTI/I‘IGCKI/Ie 3aHATHUA

Ne 12Pemienne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33/IaHUIl Ha COCTAaBICHHE TPOYUUECKUX
neneu, nupamMu1 OMoMacchl M SHEPrUH, IEPEHOCY BEIIECTBA U SHEPIUU B SKOCUCTEMAX

Tewma 10.2. Copepxanne yaeOHOT0 MaTrepuaa
[Tpuponusie [IpupogHble  3KOCHUCTEMBI. OJKOCUCTEMBI peK M 03€p. OKOCHCTeMa XBOWHOIO  WJIHU
HKOCUCTEMBI HIMPOKOJINCTBEHHOT'O Jieca. AHTPOIOI€HHbBIE 3KOCUCTEMBL. ATPO3KOCUCTEMBI. Y POOIKOCUCTEMBI.
Buonoruueckoe u x03siCTBEHHOE 3HAYEHHUE arpo3KOCUCTEM M ypOoskocucteM. bruopasnoobpasue
KaK (pakTop ycTOWYMBOCTH dKocrucTeM. CoxpaHeHrne OMOJIOTHYECKOro pa3HooOpas3us Ha 3emiie
Tema 10.3. CopepxaHue yaeOHOro MaTrepuana
buocdepa — VYuenne B. W. Bepuanckoro o 6uocdepe. ['panunel, coctaB u crpykrypa Oumocdepsl. Kuboe
rio0anbHas BemecTBo U ero pynkiun. OcobeHHOCTH OMocepbl Kak TI00aTbHON IKOCUCTEMBI. JIMHaMUYecKoe
IKOCHCTEMA paBHOBecHe U oOpaTHas CBsi3b B 6uocdepe. KpyroBopoTsl BeniecTB 1 OMOreOXMMHUYECKHE LIUKIIbI
3emiu AIIEMEHTOB (yriepoja, a30Ta). 30HaIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIN
[TpakTHyeckue 3aHATHS
Ne 13Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX pPACUETHBIX 3a/ad Ha OIpeNeiIeHHE IUIOIIAIu
HACaXJACHUN A CHIDKEHHMs] KOHLEHTpPALMM YTJEKUCIIOro raza B aTMoc(epe CBOEro peruoHa
POKUBAHUS
Tema 10.4. IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE CO/IePKaHNeE (CoiepKaHNEe MPHUKJIATHOT0 MOAYJIsA)
Bnusuue UYenoseuectBo B Ouocdepe 3emau. AHTPOINOTeHHble H3MeHEHHUs B Ouocgepe. ['mobOanbHbIE
AQHTPOIIOTEHHBIX | 3KoJoruueckue npodaembl. CocymiecTBOBaHHE NpUpoAbl U yenoBeuecTBa. CoxpaHeHHE
¢dakTopoB Ha | OMOpa3HOOOpa3Hsl Kak OCHOBa yCTOMYMBOCTH Onocdepbl. OCHOBa palMOHAIBLHOTO YIPABICHUS
o6uochepy IPUPOJHBIMH PECYpCaMM U UX UCNosb30BaHue. JloCTHKeHHs OMOIOTUU M OXpaHa IPUPOAbI
[TpakTrueckoe 3ansTHE (Ha BEIOOD MpenojaBaTesis)
Ne 14 «Okonornyeckue acmeKThl MPoheCcCHOHATHHOU IeATETEHOCTH
M «BiusiHue MPoU3BOICTBEHHBIX (DaKTOPOB HA OPTaHU3M YEIOBEKa
nnn«PenieHne NpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 33JaHUM 0 COXPAHEHUIO NPUPOIHBIX
PECYPCOB CBOETO PErMOHA TPOKUBAHUS
Tewma 10.5. IIpodeccrnoHaILHO OPHEHTUPOBAHHOE COJeP:KaHUE (COIepKAHUE TPUKJIATHOTI0 MOAYJIs1)




Bansaue
COI[UAJIHO-
JKOJIOTHYECKUX
¢daxTopoB

Ha 3JI0POBBE
YyeJoBeKa

3n0poBbe U ero cocrapistomue. MakTopbl, MOJOKUTEIBHO U OTPHUIATEIBHO BIHUAIOLIUE Ha
opranu3M 4yenoBeka. IIpoOrema TEXHOTEHHBIX BO3JCHCTBUH Ha 3/0pOBbE  YEIIOBEKa
(97IEKTpOMarHUTHLIE MOJIsA, OBITOBAasE XUMHUS, W30BITOYHBIC LIYMbI, paAHalus W T.I.). AJanTanus
opranm3Ma dYenoBeka K (akropam okpyxatomieid cpenbl. [IpuHIMIBI - popMHpPOBAHUS
3I0poBbecOeperaromiero noeaeHus. Punyeckas aKTUBHOCTb M 370pOBbe. ['pyIIbl 310pOBbSL.
OcHoBbI 3akanuBaHusl. bBHOXHMMUYecKne acTeKThl palMoHanbHOro nutanus. [IpaBuna 6ezomacHoro
UCIIOJIb30BAaHUsl OBITOBBIX MPUOOPOB M TEXHUUYECKUX YyCTpoHcTB OBiaseHue MeToJaMu
OmpeseNieHUs]  MOKa3aTelell yMCTBEHHOH paboTOCIIOCOOHOCTH, OOBSICHEHHWE TOTYYCHHBIX
pe3ynbTaToB U (HOPMYIUPOBAHKE BHIBOJOB (IMCHMEHHO) C MCIOJIb30BAaHHUEM HAyUHBIX MOHATHUH,
TEOpUI U 3aKOHOB

ITpakTrueckoe 3aHsaTHE(HA BRIOOD MperogaBaTes) 1
Ne 15«Ompenenenne CyTOYHOTO palMOHA MHUTAHWS B 3aBUCUMOCTH OT YPOBHS (DU3UUECKOM
AKTUBHOCTH
i «[IpodpunakTrka npodeccnoHaIbHBIX 3a00JICBaAHUN
win «B3auMoelicTBIe YesloBeKa ¢ TEXHOJIOTMUECKON Cpeaoi»
JlaGopaTopHsbie 3aHsTHS (Ha BBIOOD MPENO1aBaTeis) 2
Ne 5 «YmcTBeHHast paboTOCIOCOOHOCTHY
win «BnusHue abuotmueckux (akTOpoB Ha uenoBeKa (HU3KHME U BBICOKHE TEMIIEPaTyphl)»
(B xauecTBe TPUITEPOB CHIKAIOIIMX PabOTOCIIOCOOHOCTh UCIOIB30BATh YCIOBHS OCYIIECTBICHUS
poecCHOHANBHOM IeATENIbHOCTH: IIIyM, TeMIIepaTypa, pu3nyeckas Harpy3Ka u T.1.)
Kontpoabnas padora Ne 3 «Teopernyeckne aCeKThl SKOJIOTHI) 2
Paznea 11. Cenexnusi OpraHu3MoB, OCHOBBI O0HOTEXHOJIOTHH 8
Tema 11.1. Copeprkanne y4eOHOro MaTepuana 2
Cenexius  kak | Cenekuusi Kak Hayka M IPOIECC. 3apOXKICHUE CENEKIUH W JoMecTukarus. Yuenne H. U.
HayKa u | BaBuiioBa o 1meHTpax MHOrooOpasusi M TPOUCXOXKICHHS KYJIbTYpPHBIX pacTeHuil. LleHTpbl
nporuecc IIPOUCXOXKAECHNS JOMAIIHUX KUBOTHBIX. COpT, MOpoJa, ITaMM. OK-01. OK-02
CoBpeMeHHbIE METO/IbI CeNEeKIMH. MaccoBbIi M MHAUBUYalbHBIH OTOOPHI B CEJIEKIIUN PACTEHUN U OK-0 4’ OK-O7’
AKHUBOTHBIX. OLIeHKa IKCTephepa. bIM3KopoCcTBEHHOE CKpeluBaHie — HMHOPUIUHT. YucTas TMHUS. HK?: 435
CkpeuBanue 4uCThIX JUHUN. ['eTepo3uc, unu rubpuaHas cuia. HeponcTBeHHOE CKpeluBaHue — T
ayTOpuaunr. OtnanéHnas rubpuamnzanus u e€ ycrnexu. VIcKycCTBEHHBIH MyTareHe3 M MoJydyeHHe
NOJUIUION0B. JIOCTHKEHUS CENeKIIUN PACTEHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB
Tema 11.2. buorexnonoruss Kkak OTpaciab IPOU3BOACTBA. ['e€HHas WHXKEHEpUs. OTambl  CO3JaHUS 2
OCHOBBI pekomOunantHoi JIHK w TtpaHcrennsix opranusmoB. Kiterounas wmkenepus. Kiierounsie




OMOTEXHOJIOTHH | KYIbTypbl. MUKPOKJIIOHATLHOE pa3MHOKEHHE pacTeHUi. KJoHMpoBaHHE BBICOKOTPOIYKTHBHBIX
CENIbCKOXO3SHCTBEHHBIX OPTaHU3MOB. OKOJIOTMYECKHWE U JThyeckue mnpodiems. MO —
T€HETUYCCKH MOANGDUIIUPOBAHHBIC OPTAaHU3MBbI

Tema 11.3. IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COIEP:KAHUE (COoIepPKAHUE TPUKIIATHOTO MOTYJIsl)

bruorexnonornn | OCHOBHBIC HAIpPaBJICHHUS COBPEMEHHOW OHMOTEXHOJIOTMH B NPO(ECCHOHATBLHOW JEATEIbHOCTH

B JKU3HU yesioBeka. Meronsl 0notexHoaorun. OOBEKTHl OMOTEXHOIOTHHA. DTHKA OMOTEXHOJIOIHMYECKUX U

u ipodeccun

IeHEeTUYECKUX 3KcrepuMeHToB. [IpaBuia noucka v aHanu3a OMOIKOJIOTMYECKOM MHpoOpManuu U3
pa3IMYHBIX HMCTOYHHKOB (HayyHas M ydeOHO-HAay4dHas JHMTEparypa, CpeACTBa MacCOBOM
uHopmanuu, cetb IHTEpHeT U Apyrue)

IIpakTueckue 3aHsATUs

Ne 16Keiicbl Ha aHanu3 uH(OpPMAMU O HAYYHBIX JOCTHXKEHHUAX B O0JIACTH TE€HETHUYECKUX
TEXHOJIOTH, KJIETOYHON MH)KCHEPUH, TUIIEBBIX OMOTEXHOJIOTHH.

Ne 173ammura Keiica: TpeaCTaBICHHE pE3YNbTaTOB  pEIIEHUs KEHCOB  (BBICTYIJICHHE
C Mpe3eHTanuen)

Pazgen 12. Peurenye KeiicoB B 00J1aCTH OHOTEXHOJIOTHIA

Tema 12.1.5. IIpodeccrnonaIbHO OPMEHTHPOBAHHOE COJePKaHUe (CoIepKaHUe MPUKJIIATHOT0 MOYJIs1)
ConuanbHo- BapuaHT 5. DTHueckue acneKkTsl pa3BUTHSI OMOTEXHOJIOTHH M IPUMEHEHHE UX B JKU3HU UYeJIOBEKa,
JTUYECKUE NOMCK M aHalu3 HHQOpPMAalMM U3 pPa3iIMYHbIX HCTOYHUKOB (HayyHas W Yy4eOHO-HayyHas OK-01. OK-02
ACIEKTHI JUTEpaTypa, CpeICTBa MacCOBOM nH(popmanmu, cetb MIHTEpHET U Ipyrue) OK-0 4’ OK-O7’
OuorexHonoruil | IlpakTUUeCcKUe 3aHATHSL HK?: 435
Ne 18 Keiicsl Ha aHanmu3 uHGOpMAIMM 00 ATUYECKMX AaCHEKTax Pa3BUTHS OMOTEXHOJOTHH (10 o
MUHU- TPYIIIaM)
Ne 193ammra Kelica: mpencTaBlIeHUE Ppe3yJNbTaTOB  pELICHHS KEeHCcOB  (BBICTYIUIEHHE
C Mpe3eHTanuen)
Pasnen 13. buosnornyeckue uccjieqopanus B npogeccuoHaabHoi cdepe
Tema 13.1. IIpodreccnoHaIbHO OPHEHTHPOBAHHOE COJIeP:KaHMe (CoepsKaHNe MPUKJIAJTHOTO MOLYJIsI)
OcHoBHbIE Hayunpiii meton. MeTtonbl OHMOIKOIOTMYECKUX MCCIEIOBAaHUM: TMOJEBbIE, JaOOpaTOpPHEIE,
METO/bI JKCIIEpUMEHTANIbHbIE. MOHUTOPUHI  OKPYXKAIOIIEH  Cpeabl:  JIOKAIBHBIM, PErMOHAIbHBIN OK-01, OK-02,
OMODKOJIOTHYEC | U IJI00AIBHBII. OK-04, OK-07
KHX Metoapl moucka, aHaiau3a M 00pabOTKM HMH(OPMAIMM O MPOEKTe B pa3IMYHBIX HCTOYHHKAX. IIK 3.4,3.5
uccnenosanuii | [locTaHoBKa 11eTH, 33124, BBIBIDKEHUE THITIOTE3BI

JlaGopaTopHbIe 3aHATHS

Ne 6 «lIpoBeneHHE »SKCIIEPUMEHTA 110 ONPENEICHMIO ONTUMAIbHBIX YCIOBUM MJi1 pocTa




U (QU3MOIOTMYECKOH aKTUBHOCTH JAPOXOKEBBIX KJIETOK. DBBIsSBICHHE 3aKOHOMEPHOCTEH,
(opMyHpOBaHUE BHIBOJIOB U ITPOTHO30BY.

PaGoThl Ha BEIOOp TTO MUHH- TPYIIIIAM:

1. BiusiHue TemmnepaTypsl Ha pOCT U (PU3HOIOTHYECKYIO aKTUBHOCTD JAPOKKEBBIX KIIETOK.

2. BiimsiHHMe yrieBOIOB Ha POCT U (PM3HOIOTHYECKYIO aKTUBHOCTD POKIKEBBIX KIICTOK.

3. CoueraHHO€ BIHMSHHE TEMIIEPATyphl U YIJIEBOJIOB Ha POCT U (PU3UOJOTHUECKYIO AKTHBHOCTD
JPOMOKEBBIX KIIETOK

IIpodeccnoHabHO OPUEHTHPOBAHHOE COAECPKAHUE 4
BapuaTuBHBII NPUKIATHON MOAYJ/Ib
Tema 13.2. IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJAEPKAHUE (CoaeprKaHue NPUKJIATHOI0 MOAYJIs) 4
buoskonornuec | [lpakTuyeckue 3aHATHS 2
KU Ne 2000630p TeM AKCHEPUMEHTANBHBIX Y4eOHO-HCCIEI0BATEIBCKUX MPOEKTOB. BriOOp yueOHO-
9KCIICPUMCHT HCCJIEIOBATENILCKOTO MPOEKTa U3 MPEANIOKEHHBIX. DOPMUPOBAHUE KOMAH/IBI MPOEKTa. AJITOPUTM
(mpumep) BBITTOJIHEHUS ITPOEKTA.
[lepBblii ATan BBHINOJHEHUS MPOEKTA: 0OOCHOBaHHE aKTYalbHOCTH BbIOpaHHOU TeMbl. BrisiBieHHE
npoOJIeMBbl UCClieIoOBaHMs, (GOPMYIMPOBaHUE TUIIOTE3bl. BpIOOp MeTOn0B HccienoBanus. Beidbop
TOYeK 0TOOpa Mpold Ha TeppuTopuM uccienoBanus. [loctaHoBka 1eneil U 3agay KccieqOBaHUS.
Onpenenenne ¢GoOpMbl MPEACTABICHUS PE3yJAbTATOB HcchenoBaHus. OmpeneneHue STanoB
Y COCTaBJICHHE IIJIaHA UCCIIEIOBaHUS
JlaGopaTopHblie 3aHITHS 1
No 7BTOpo#i 3Tam BBHIMOJHEHUS MPOEKTA: MOJATOTOBKAa HEOOXOAMMOW TOCYAbl M MaTepHayia s
HKCIEPUMEHTA, MPOBEACHUE SKCIEPUMEHTa, MEepPUOANYEcKas MpOBepKa TEUEHUs SKCIepUMEeHTa/
cOop Marepuaiia B BBIOpaHHBIX TOUYKaX 0TOOpa mpoo.
Tpetuil 3Tam BBHIMONHEHUS TPOEKTA: IMOIYyYE€HHE IEPBUYHBIX OSKCIEPUMEHTAIbHBIX JaHHBIX,
MIPOBEJICHUE CTaTUCTUUECKON 00pabOTKU MOTYyYEHHBIX TaHHBIX.
YerBepThlii 3Tanm BBINOJHEHUS TPOEKTA: BBIABICHHE 3aKOHOMEpPHOCTEH, (opMyIHpoBaHUe
BBIBOJOB M TPOTHO30B, OIIEHKa KadyecTBa HCCIEAYeMOro oOBbeKTa 110 pe3ylbTaTaM
OMOIKOJIOrMYECKOT0 aHAIN3a
[IpakTueckue 3aHATHS 1
Ne 213ammra npoekra. IIpencraBieHue pe3ysiabTaTOB BBIMOJIHEHUS Y4e€OHO-HCCIIEI0BATEIbCKIX
MIPOEKTOB (BBICTYIUICHHUE C MPE3CHTAITUEH)
IIpomexyTouHas aTrecTaums (9K3aMeH) 6
Bcero: 144




3. YCJOBMUSI PEAJIM3ALIUU ITPOTPAMMBI OBILIEOBPA30OBATEJILHOI
JUCHUIINHBI

3.1. lna peaau3anuy NPOrpaMMbl JHCHUILUIMHBI J0JKHBI ObITH NPelycCMOTPEeHbI
cieayolue crenualbHble IOMeIeHs

Kabuner«buonorun», ocHaleHHBIH O00OpYIOBaHUEM: CTOJ JIEMOHCTPAIIMOHHBIN (C
PAKOBHMHOM, IOJBOAKOM M OTBEJCHMEM BOJbI, CAaHTEXHUKOM, 3JIEKTPUUYECKUMHU DPO3ETKAMH,
aBTOMAaTaM{ aBapUHHOIO OTKJIIOUEHUS TOKA), JJaOOpaTOPHBIA OCTPOBHOM CTOJ (ABYXCTOPOHHUH,
C 3AIIUTHBIM, XUMOCTOMKMM M TEPMOCTOMKUM IOKPBITHEM, HAACTOJIbEM, C HOJCBETKOW M
AIIEKTPUYECKUMHU PO3ETKAMH, IOJBOJKOM W OTBEIEHHEM BOABI M CAHTEXHUKOMW), CTYJ
71a00paTOPHBII MOBOPOTHBIM, PETYIUPYEMBIi 110 BBICOTE.

[IpumepHbIi IepeyeHb JeMOHCTPAIIMOHHOTO U J1a00paTOPHOTO 000PYIOBaHMS.

JleMoHCTpaloHHOE 000pyI0BaHHE U PUOOPHI:

— KOMIUIEKT BJIYKHBIX MPENapaToB A€MOHCTPALIMOHHbBIN

- KOMIUIEKT repOapueB IO CHCTEMAaTHKE pPACTeHUH C  OnpeaeauTeIbHbIMU
KapTO4YKaMu

- KOMIIIEKT KOJUIEKIIMH IEMOHCTPALIMOHHBIN

- 1M (pOBON MUKPOCKOIT OMHOKYJISIPHBIN (C KaMepoit)

JlaGopaTopHo-TexHONIOTHUYECKOE  oOopynoBaHue  (JabopaTopHoe  00OpyAOBaHHE,
npuOOpbI, HAOOPHI /1715 SKCIIEPUMEHTA, HHCTPYMEHTBI):

— MOJIEIH, MYJISKH, allIlJIMKaLun

- KOMIUIEKT MOJIEIeN-alIUIMKAUi JEMOHCTPAlMOHHBIN

— KOMIUIEKT aHATOMUYECKHUX MOJIEeH JEMOHCTPAllMOHHBIN

— Ha0Op MaJCOHTOJIOTMYECKUX MYJISKEN

- KOMILJIEKT OOTaHUYECKUX MOJIeel JeMOHCTPALIMOHHBIH

- KOMIUIEKT 300JIOTMYECKUX MOJENEH JEMOHCTPALIMOHHBIN

- KOMIUIEKT MYJISDKEN J€MOHCTPALIMOHHBIN

- CKEJIET YeJIOBEKa

- TOpC yesloBeKa pa30opHBIil

- KOMILJIEKT MOETeH

— KOMIUIEKT CKEJIETOB Pa3IMYHbIX KJIACCOB KUBOTHBIX

— TabJINLbI penbeHbIe

- JIEMOHCTPAIIMOHHBIEC YUeOHO-HATJISATHBIE TTOCOOUS

- KOMIUIEKT MOPTPETOB I 0opMIIeHHs KaOUHEeTa

- nabopaHTCKast Uik KaOMHETa OMOJIOTHU U KOJIOTHH

- CTOJI C SIIMKAaMU JIJIsl XpaHeHHs!/TyMOoi

- Kpeciio opucHoe

- CTOJI 1a00OpaTOPHBIN MOSUHBIH

- CYLIWJIbHAS MTaHENb JUIS IOCY 1Bl

— mKkad I XpaHeHHs y4eOHBIX TOCOOH

- mKad UIs XpaHeHUs BIaXHBIX MIPENapaToB, 3alUPAIOLINICS Ha KITIOY

- mkad 71 XpaHeHust 1abopaTOPHOU MOCYIbI/TIPHOOPOB

- Ta0OPaHTCKHM CTO

- CTYJ 1JabOpaTOpHbBIN

- KOMIUIEKT €pIIeH I MBIThSI 1a00paTOPHOM MOCY/IbI.

[TpumepHBIif MepedyeHb EMOHCTPAIMOHHOTO U J1a00paTOpHOTO 00OpYAOBaHHS HOCUT
PEKOMEHIaTENbHBIN XapaKTep.



3.2. UapopmannoHHOe o0ecniedyeHre peajn3anuu NpPOorpaMmMbl

s peanmuzanuu mporpaMMbl  TUCHIMIUIMHBI OMOMMOTEYHBIM (POHI 00pazoBaTenbHON
OpraHu3aly JIOJDKEH MMETh IeYaTHbIE W/MIM JIEKTPOHHBIE YYEOHHKH W pa3paboTaHHBbIC B
KOMIUIEKTE C HUMHU y4deOHbIe MmocoOus (IpW HAJIWUYWM), TOMYIICHHBIE K WCIIOJIB30BaHUIO TPU
peanu3anu  00pa30BaTENBHBIX MPOTPAaMM  CpelHEero MpodeccHoHalIbHOro 00pa30BaHUs,
peanu3yeMbIX Ha 0a3e OCHOBHOTO 00IIero o0pa3oBaHMs.

[Ipu peanuzanmuu TpPOrpaMMbl AUCHUUIUIMHBI BO3MOXHO HCIIOJIB30BAaHHE AJIEKTPOHHBIX
00pa3oBaTeNbHBIX ~ PECYpCOB,  JONYIICHHBIX K  HCIOJB30BAaHHIO TPHU  pealn3aiuu
00pa30BaTeNbHBIX MIPOrPAMM CPETHETO OOIIETO 00pa30BaHU.

YUYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
INPOLHECCA OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JI5S1 YYUEHUKA

1. A.A. Kamenckuii, E.A. Kpukcynos B.B. Ilaceunuk. buonorus. Obmast 6uonorusi.
10-11 xmaccer. «/Ipoday, 2020r.

2. B.b.3axapoBa, N.b.Aradonoa, B.M.CuBornazoBa (nmmuuus H.M.Conmna) «OOmas
Ouonorusi. ba3oBblil ypoBeHb»: YueOHUK 1l 001meobpas. yued.3aBeaenuit. — M.: poda, 2020.-
368c.

1.KoncrantunoB B.M., PeszanoB A.I. buonorus. VYdeOHWK I  CpEIHEro
npodeccuoHaibHOTO 00pa3oBanus. — M.: Akagemusi, 2020r.

2.B.b.3axapos, C.I'MamonTtoB, H.1. Conun. O6mas 6uonorusa. 10 — 11 kmacc B n1ByX
gactsax/moa.pea. nmpod. 3axaposa B.b. M.: [Ipoda, 2020

3. O6mas Owomorus: Yue6. Jms 10-11 i ob6meobpasoBar. Yupexnenuit/ J[.K.
benses, I1.M. bopoaun, H.H. Boponios u nap.; nox pen. J.K. bensera, .M. dpimmiuna. - 4-¢
u3 ., nepepad. - M.: [Ipocsemnienue, 2020

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. A.A. Kamenckuii, E.A. Kpukcynos B.B. Ilaceunuk. buonorus. Obmast 6uonorus.
10-11 xmaccer. «/Ipodar, 2020r.

3. B.b.3axaposa, U.b.Aradonosa, B.M.Cusornazosa (muaus H.M.Conuna) «OOGmas
ouosiorusi. ba3oBeiil ypoBeHbY: YueOHUK Jiisa 00meoopa3. yued.3apenennit. — M.: Ipoda, 2020.-
368c.

4. KoncrantuHoB B.M., PezanoB A.I'. buonorus. VYueOHUK isi CpeaHEro
npodeccuoHansHOro oopazoBanus. — M.: Axkagemus, 2020r.

5.B.b.3axapos, C.I''MamonTtoB, H.1. Conun. O6mas 6uonorus. 10 — 11 kmacc B AByx
yacTax/noa.pen. npod. 3axaposa B.b. M.: Jlpoga, 2020

6. OOmas Owosorus: Yue6. Jms 10-11 xi. oOmeoOpazosar. Yupexnaenuit/ I.K.
benses, [1.M. bopoaun, H.H. Boponmnos u ap.; nox pen. I.K. bensesa, I'.M. [dpimimuia. - 4-e
u3., nepepad. - M.: [Ipocsenienue, 2020

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCblI CETH
HUHTEPHET
http:/scool-collection.edu.ru/
Hayynas cers. www.nature.ru
Tpomunka B 3aragodnbiii Mup. Www.biodan.narod.ru
[ocynapcTBeHHBIN TapBUHOBCKMIA My3eit. http://www.darwin.museum.ru
DJIeKTpOHHAs WLUTIOCTPUPOBaHHAs SHITMKIoneaus «KuBsle cyrectBanhttp://www.livi.net/
MIIP Poccuu. http://www.mnr.gov.ru/
[MTouckoBeIii caidT mo sHTOoMOJIorHH. hitp://www.entomology.narod.ru
Dk3otrdeckas 3oonorus. Www.aib.ru/~loki/zoolog/zoo.htm
Mup pentunuii. Www.insect.narod.ru/
Pacturenbubrit Mup. http://forestplant.msk.ru/



http://www.nature.ru/
http://www.biodan.narod.ru/
http://www.darwin.museum.ru/
http://www.livt.net/
http://www.mnr.gov.ru/
http://www.entomology.narod.ru/
http://www.aib.ru/~loki/zoolog/zoo.htm
http://www.insect.narod.ru/
http://forestplant.msk.ru/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIIEOBEPA30BATEJIBLHOM JUCHUILINHBI

KoHTpo1b M oOLEHKa pe3ylbTaToB OCBOCHHUS 00IIe00pa30BaTeIbHON JUCIUIUIMHBI
pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHUE OOIINX
U po(ecCHOHANBHBIX KOMIIETEHIIUH 110 pa3/iesiaM U TeMaM COoZiep KaHusl ydeOHOro MaTepHara.

Oob0masi/mpodeccnoHabHa
s1 KOMIIETeH sl

Pa3zpgen/Tema

Tun oleHOYHBIX MepPONPUSITHS

OK 01. Beibupats croco0sl
peleHus 3a1a4
npodeCcCuOHATBLHON
JESTCIIbHOCTH
NPUMEHHUTEITHHO

K pa3JIMYHbIM KOHTEKCTaM

Temnr 1.1, 2.1, 3.1 -3.3,
41 - 43, 5.1-53,
5.411-o/c, 6.1-6.4,
7.1-7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.4IT-o/c,
10.5I1-o/c, 11.1,
11.211-o0/c, 12.111-0/c,
13.1-13.211-0/c

OOcyxeHune 1o BOIpOocaMm JIEKIUH
Pa3pabotka rioccapus

3anoJiHeHHe CPaBHUTEIBHBIX
Ta0IHIL

TectupoBanue

VYerHbli onpoc

Jukrant Ha HCII0JIb30BaHUE
apryMEHTOB, OHMOJIOTYeCKOH
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
camocTosTelbHas paboTa
IIpencraBnenue pe3yapTaToOB

IPAaKTUYECKUX paboT
KoHnTponbHble paboThl
3amura TBOpUECKUX padoT

3ammuTa WHIMBUIYaTbHBIX
MIPOEKTOB
Bremomaaenmne 3aJaHIHN

HpOMe)KYTOqHOﬁ aTTeCTallun

OK 02. MHcnome3oBate | Temsr 1.1, 2.1, 3.1 -3.3, | OuenuBaemasi JUCKYCCHS T10
COBPEMEHHBIE cpeactea | 4.1 - 4.3, 5.1-5.3, | Bonpocam JieKIuU
IMOMCKa, aHaJIn3a 5.4I1-o/c, 6.1-6.4, 7.1- | Pa3zpaboTka MEHTAILHOW KapPTHI B
u uHTepnperauuu | 7.3, 8.1-8.3, 9.1-9.3, | Munu rpynmax
uH(popMaluuy, 10.1-10.3, 10.411-0/c, | BrimonHnenue u 3ammra
" uHpopmanuonnsie | 10.5I1-o/c, 11.1, | mabopaTopHbIX paboT
TEXHOJIOTHH 11.211-o/c, 12.111-o0/c, | IlpeacraBnenue pe3yapTaToOB
i BemmonHeHus  3amad | 13.1-13.2I1-o/c MPAKTUYECKHUX padoT
npodeccuoHanbHOM [IpencraBieHne yCTHBIX
JeSITeIbHOCTH COOOLIEHUH C Mpe3eHTaluel,
MOJITOTOBJICHHBIX TI0 TIEPEYHIO
MCTOYHHUKOB, PEKOMEHJOBAaHHBIX
IperoiaBaTeseM
OK  04. O¢ddextuBno | Temsr 1.1, 2.1, 3.1 -3.3, | O6cyxaeHHe O BOIPOCaM JIEKLIUU
B3aUMOEHCTBOBATD 41 - 43, 5.1-5.3, | UaguBunyansHas
u paborate B kosektuse | 5.4I1-o/c, 6.1-6.4, 7.1-| camocTosTenbHas paboTa
¥ KOMaHJIe 7.3, 8.1-8.3, 9.1-9.3, | [Ipeacrabnenue PE3yIIbTaTOB
10.1-10.3, 10.4I1-0/c, | mpakTHYECKUX paboOT
10.511-o/c, 11.1, | 3ammuTa TBOpUYECKUX pabOT
11.211-o/c, 12.111-o0/c, | 3ammra WHJIMBUIyaIbHBIX

13.1-13.211-0/c

MIPOEKTOB




OK 07. CogeiicTBOBaTh
COXPAHECHHUIO OKPYXKAIOIIeH
Cpeibl,
pecypcocOepeReHHIO,
MPUMCHSTH 3HAHUS

00 W3MCHEGHUU KIHMMAaTa,
IPHHIMIBI  OEepPEeKITUBOTO
POU3BOJICTBA, 3((HEKTUBHO
JIENUCTBOBATE

B UPE3BBIYAIHBIX CHTYAIIHIX

Temsr 1.1, 2.1, 3.1 -3.3,

41 - 43, 51-53,
5.411-o/c, 6.1-6.4, 7.1-
7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.4I1-o/c,
10.5I1-o/c, 11.1,
11.211-o/c, 12.111-o/c,

13.1-13.211-0/c

OOcyxeHne 1Mo BOIpocaMm JIEKIUH
Pazpabotka rimoccapus

3anonHeHue CPaBHHUTEIbHBIX
Ta0IIuUI

TectupoBanue

VYerHbll onpoc

JukTaHT Ha UCIIOJIb30BaHUE
apryMEHTOB, OMOJIOTUYeCKON
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocrosTelbHas paboTa
IIpencrasnenue pe3yiabTaToB

IPAaKTUYECKUX paboT
KoHTponbHbIe paboThI

3amura TBOpUYECKUX padoT

3amura UHIUBUAYAJIbHBIX
IIPOEKTOB

Brimonnenune 3amanuit
IIPOMEKYTOYHOM aTTECTalluN




