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Pa6ouas nporpamma yueonoit nucuurinasl OO/1.05 buosnorus pazpaborana Ha
ocHOBe TpeboBaHuii denepanbHOrO0 TOCYAapCTBEHHOTO 00pa3oBaTEIBHOTO
CTaHIapTa CpenHero oOmero o0pa3oBaHUs, YTBEPKIECHHOTO MPHUKA30M
MunucrepctBa oOpazoBanusi u Hayku PD Ne4l3 or 17.05.2012 r.,
NPENBABISIEMBIX K CTPYKTYpPE, COJACPKAHUIO U Pe3yJibTaTaM OCBOEHUsS yueOHO
auciumuael OOJ.05 buonorus, B COOTBETCTBUHM ¢ PekoMeHIamusMu II0
OpraHu3alMy MOJyYEeHHs CPEIHEro 0011ero o0pa3oBaHus B Mpejenax OCBOCHUS
00pa30BaTeNbHBIX MPOTPAMM CPEIHEro MpOPEeCCHOHATHHOIO 00pa30BaHUsA Ha
0a3e OCHOBHOI'O OOIIEro oOpa3oBaHMs, ¢ y4eTOM TpeOoBaHUM (deaepaabHbIX
rocyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M MOJydaemMoil mpodeccuu
WM CTICIUATBHOCTH CPEAHETO MPOo(ecCnoHAIbHOTO 00pa30BaHuUs.

CocraButens nporpammsel: KanunuHrpajackuit punnan gpenepaibHOro
roCy/1apCTBEHHOIO OIOP)KETHOTO 00pa30BaTEIbHOIO YUPEKICHUS BBICILIETO
oOpazoBanus «IlerepOyprckuii rocy1apCTBEHHbI YHUBEPCUTET MTyTEH
cooOienust mneparopa Anekcanjapa I» (Kamununrpaackuit punuan [I'VIIC)

PexoMeH10BaHO K yTBepkaeHUIO [lenarornueckum cCOBETOM
ITpoTtoxkon Ne 3 or« 10 » 06 2026T.
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1. OOwmas xapakTepucTrka padoyei nporpaMMbl y4eOHOU TUCHUTLINHBI
OO/1.05 buomnorus

1.1. MecTto IUCHUIUIMHBI B CTPYKType€ OCHOBHOUM MpO(hecCHOHAIbHOIM
00pa3oBaTeIbHOM NMPOrPAMMBI

Vuebnas qucuuminaa OOJ1.05 buonorus sBiseTcs 00sS3aTeIbHON YaCThIO
oOmreoOpazoBarenbHOTO  IMKJIa oOpaszoBaTenbHOM mnporpammbl  CIIO B
cootBetrcTBUU ¢ PI'OC 1o cnermansHocTH 23.02.06 TexHnueckas dKCIuTyaTaIus
MOJBUKHOTO COCTaBa JKEJIE3HBIX I0POT.

1.2. llenp v muaHupyeMble pe3yibTaTbl OCBOCHUS JAUCHUTUIAHBI
1.2.1. lleab TUCHMILIMHBI.
[ens: oBmameHne O0OyYAOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHATLHON
OpraHu3allMM JKUBBIX CHUCTEM PA3HOTO paHra HW MpUOOpEeTEeHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HAHUS JJIs TPAMOTHBIX JACHCTBUN B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPO/BI U PELLICHUS PA3INYHBIX )KU3HEHHBIX MPOOJIEM.
3angauu:
* OCBOEHHME OOYyYaIOMIMMHCS CUCTEMbI 3HAaHUH O OMOJOTMUYECKUX TEOPHUSIX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIIyKallluX OCHOBOU
1U1st GOPMUPOBAHUS PECTABICHUI O €CTECTBEHHO-HAYYHOM KapTHUHE MUPA,
0 METOJaX HAy4YHOTO MO3HAHUSA, CTPOCHHH, MHOT0OOpa3uu U OCOOEHHOCTSX
KUBBIX CHUCTEM pa3HOTO YPOBHS OpPraHM3alyy, BBIJAIOIIUXCS OTKPBITUSX U
COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTHH,
* (hopMupoBaHKEe Y 00YHAIOIIUXCS MTO3HABATEIBHBIX, MHTEIUICKTYIbHBIX
Y TBOPYECKUX CIIOCOOHOCTEH B MIPOLIECCE aHAIN3A IAHHBIX O MYTSIX Pa3BUTUS
B OMOJIOTUU HAYYHBIX B3TJISJ0B, UJEH U MOJXO0/I0B K U3YUEHUIO )KUBBIX CUCTEM
]2d3HOTO  J20BHSI O]3T dHU3dITUY;
* CTaHOBJIEHHWE Yy OOydyaromuxcs oOmel KyJabTypbl, (QYHKIHMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa JKUBOW TPUPOABI HA OCHOBAaHUM 3HAHWW W ONBITA, MOJYYCHHBIX MpU
W3YUYCHUH OMOJIOTHH;
* (dopmupoBaHue y OOYYAIOIIUXCS YMEHHUM WILIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUUYECKON JEATETbHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHf;
* BOCITUTaHHUE YOSKIEHHOCTH B BOBMOYKHOCTHU TIO3HAHUS YEJIOBEKOM JKUBOM
HPUPOAbL, HEOOXOTUMOCTH OEPEKHOT0 OTHOIICHUS K HEM, COOTIOACHUS 3TUUECKUX
HOPM TPY MPOBEJACHUN OMOJIOTUIECKUX UCCIICIOBAHUMH;
* OCO3HAaHHUE IICHHOCTH OHWOJIOTUYECKUX 3HAHUM JJIs TIOBBIICHUS YPOBHS
AKOJIOTMYECKOM KYJIBTYPBI, 1711 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
* IPUMEHEHKE TIPUOOPETEHHBIX 3HAHUM U YMEHHIA B IOBCETHEBHOM YKU3HU
JUTSI OLICHKH TTOCJICICTBUI CBOEH JIEATETLHOCTH IO OTHOIIEHUIO K OKPY>KAIOIICH
cpene, COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHME U COOJIIOJICHHE Mep
npodUIaKTUKH 3a00JICBaHUM.
1.2.2. TlnaHupyemble pe3yabTaTbl OCBOEHHSI Y4yeOHOH IMCUMILUIMHBI B
coorBeTcTBUH ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue auciuIuiHa umeet rnpu popmupoBannu OK u I[MK



HauMenoBanue u KOJ

Il1annpyemblie pe3yJibTaThI

KOMIIETEHIIUH O0mme JAucuuniuHapHble
OK 01. Beioupats JInuHocTHBIE pe3y/IbTaThl J0/KHbI OTPAKATH I1P6 1. CpopmMHUpOBaHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU
CIIOCOOBI PEIICHNS 3a/1ad | B YACTU: TPYAOBOI'0 BOCIIUTAHMS: B CHCTEME HAay4YHOTO 3HaHHs; (YHKUMOHAJIHHONH TPaAaMOTHOCTH
po¢eCCHOHAIBHOM - TOTOBHOCTb K TpPYZAY, OCO3HaHHE LEHHOCTHU | YEJIOBEKA JUIsl PELICHUS KU3HEHHBIX IPOOIIEM.
JEeSITEIbHOCTU MacTepcTBa, TPY10JI00HE; I1P6 2. ChopMHpPOBAaHHOCTH YMEHHUSI PAcKpbIBaTh COJIEpIKaHUE

IPUMCHUTCIILHO K
PA3JINMYHBIM KOHTCKCTAM

-  TOTOBHOCTb K AaKTHUBHOU JEeSITEIbHOCTH
TEXHOJIOTMUECKOH u COITMAILHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBAT,
IJITAHUPOBaTh U CaMOCTOSATENBHO BBIOJHSATH
TaKYO JEATEIbHOCTB;

UHTEpEC K  Pa3iIMYHBIM cepam
npodhecCuoHaIbHOM AESITEIbHOCTH.
MeranpeaMeTHble  pe3yJbTaThl  JAOJLKHBI
0TPaXKaTh:

OBiajeHne YHHMBEPCAIbHBIMHM Y4eOHBIMH
NMO3HABATEJIbHbIMHM 1€ CTBUAMM:
a) 0a30BbIE JIOTUYECKHUE JEUCTBUS:

CaMOCTOSITENIBHO  (OpMYJIUpOBaTH U

aKTyaJH3UpOBaTh MPOOJIEMY, paCCMAaTPUBATh €€
BCECTOPOHHC;

- yCTaHaBJIWBAaTh CYIICCTBECHHBIA NMPHU3HAK WA
OCHOBaHHUS JIJIsi CPaBHEHUs, KiaccuUKaIMu U
0000IICHNS,

- ONpeAesaTh IENU JCITCIBHOCTH, 3aJ1aBaTh
napaMeTpbl U KPUTEPHH MX JOCTHIKCHUS;

- BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHS

B pacCMaTpPUBAaCMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBBI B JICATCIBHOCTD,
OILICHUBATh COOTBETCTBUC PE3YJILTATOB IEIISIM,
OLICHUBAThH PUCKH TIOCIICACTBUI ACATEIbHOCTH;

6) 0a30BBIC UCCIIEI0BATEILCKHE CHCTBHS:

- BJIQJICTh HABBIKAMH YYCOHO-HCCIICIOBATEIIHCKOM
U TPOCKTHOH  JIEATENBHOCTH,  HaBBIKAMU
pasperienus npooiem;

- BBIABIISATH NMPUYUHHO-CIICJICTBEHHBIC CBSI3U U
AKTyaJIM3UPOBATh 3319y, BBIIBUTATh THIIOTE3Y €€
pelIeHus, HaXOJUTh apryMeHTHI TUTSt
JIOKa3aTeNIbCTBA CBOUX YTBEP)KICHHM, 3a]1aBaTh

OCHOBOTIOJIAr AIOIINX OMOJIOTUIECKUX TEPMUHOB U TIOHSITUH: KHU3Hb,
KJIETKA, TKaHb, OpraH, OPraHu3M, BHJ, MOMYJISIHS, YKOCUCTEMA,
ouoreHo3, ouocdepa; Meradoau3m (0OMEH BEIIECTB

Y TIpeBpalleHNe YHEPT UM ), TOMEOCTa3 (CaMOpPEryJsius ), ONOCHHTE3
OenKa, CTPYKTypHast OpraHU3alusl KHUBBIX CUCTEM, TUCKPETHOCTD,
CaMOPETYIISIIHS, CaMOBOCITPOU3BEACHHE (pempoaykius),
HACJIeICTBEHHOCTh, U3MEHYHBOCTh, YHEPTO3aBUCUMOCTh, POCT U
pa3BUTHE, YPOBHEBAs OpraHU3AIIHA.

[TP6 3. CdopMupOBaHHOCTH YMEHHUSI PACKPBIBATH COJIEPIKAHUE

OCHOBOTIOJNIATAIOIINX ~ OMOJIOTUYECKUX TEOPUH W  THIIOTE3:
KJ1eTOYHOM, X]90MOCOMHOM, M TE£LIUOHHOM, 5 BOJIIO LIUOHHOM,
MIPOUCXOKICHUS KU3HU U YEIIOBEKA.

[1P6 4. CdopmupoBaHHOCTD YMEHHUS pAacKphIBaTh

OCHOBOIOJIATraloIye OMOJIOrHYECKHE 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Menpnens, T. Moprana, H.W. BaBunosa, J. I'ekkens,

®. Mronnepa, K. bapa), rpanuiibl ©X NPUMEHUMOCTU K YKUBBIM
CUCTEMaM.

[1P6 5. IIpuoOpereHue onbiTa MPUMEHEHUSI OCHOBHBIX METOJIOB
HAyYHOT'O MIO3HAHUS, UCTIOJIB3YyEMbIX B OMOJIOTMU: HAOIIOICHUS

Y OIIMCAHMsI JKUBBIX CUCTEM, IPOLIECCOB U SBJICHUI; OPraHU3aliu 1
MPOBENICHUST OMOJIOTHYECKOTO OKCIIEPUMEHTA, BBIIBUKCHHUS
TUIIOTE3, BBISBICHUS 3aBUCHUMOCTH MEXKIY HCCIEeIyEeMbIMU
BEJIMYMHAMH, OOBSICHEHUS MTOTyYECHHBIX PE3YIbTaTOB

u  (GOpMYJTUPOBAHUS BBHIBOJIOB C WCIOJIb30BAHUEM HAYYHBIX
MOHSATUNA, TEOPUN U 3aKOHOB.

[TP6 6. ChopMHpOBaHHOCTh YMEHHS BBIJCISATH CYIICCTBEHHBIC
MPU3HAKK  BUPYCOB, KIETOK MPOKAPHUOT U  DYKApHOT;
OJIHOKJIETOYHBIX M MHOI'OKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeo1eHO30B U IKOCHCTEM; OCOOCHHOCTH MpOIecCOB 0OMeHa
BEIIECTB M IMPEBpAIICHUs JHEPIUU B KIETKe, (HOTOCHHTE3a,
TUIACTUYECKOTO M SHEPreTHUECKOr0 0OMEHa, XEMOCHUHTE3a, MUTO3a,
MeHo03a,  OIUIOAOTBOPEHMsS, pPa3BUTUA U Pa3MHOXKCEHUS,
WHMBUIYaJIbHOTO Pa3BUTHA OpraHu3Ma (OHTOreHesa), 60phrObI 3a




napaMeTpbl U KPUTEPUH PELICHHUS;
- AQHAIM3UPOBATH MOJYUYEHHBIC B XOJ€ PEIICHUS
3a/la4yl pe3ynbTaThl, KPUTUYECKU OIICHUBATh MX
JOCTOBEPHOCTh, IMPOTHO3UPOBAaTh U3MEHEHHE B
HOBBIII  CJIOBUSIX;
-pa3pabarpiBaTh IUIAH PEIICHUS MPOOIEMBI C
YU4ETOM aHalIM3a UMEIOLUXCSI MaTepUaIbHbIX U
HEMaTepUaJIbHBIX PECYPCOB;
- YMETh IIEPEHOCHUTH 3HAHUS B IIO3HABATEIILHYIO U
NPAKTUYECKYIO0 O0JIaCTH KU3HEACATEIbHOCTH;
- yMETb HWHTErpUpOBaTh 3HAHMUS U3 pPa3HBIX
IpeIMETHBIX 00IacTel;

BBIBUTaTh  HOBBIE  UJEH,
OpUTHMHAJIbHBIE MOIXOAbl U PEIICHUS

npeiaratb

CYIIIECTBOBaHHE, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpelle OOWTaHMs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, AaHTPOIIOTE€HHBIX U3MEHEHUI

B 9KOCHCTEMAaX CBOEH MECTHOCTH,

KPYTrOBOPOTa BEILIECTB M TPEBpAIlIEHUE SHEPriun B Onocdepe.

[1P6 7. ChopMHpPOBAaHHOCTh YMEHHS MPHUMEHATH MOTY4YECHHBIC
3HAHUA 1A O0BSACHEHUST OMOJIOTHYECKUX MPOIECCOB U SBJICHHIM,
JUIS IPUHSATHS PAKTUYECKUX PELICHUH B TOBCETHEBHOW )KU3HU

C LeJbI0 o0ecrieueHus: 0€30MacCHOCTH CBOETO 3/J0POBbsS U 3710POBbS
OKpYKaIoIIMX JIFOJIeH, COOMI0IeHUsT 340poBOro o0Opas3a KU3HH,
HOPM I'PAMOTHOI'O TTIOBEAEHHUS B OKPYKAIOIIECH TPUPOTHOU CPEAE;
NOHMMAaHHE HEOOXOAMMOCTH HMCIOJB30BaHUS  JIOCTHIKEHUM
COBPEMEHHOUW OHMOJOTHH M OMOTEXHOJOTHH I pallMOHAIBHOTO
IIPUPOJIOIIOIB30BAHMSL.

[1P6 8. CdopMupoBaHHOCTH yMEHHs pellaTh OMOJIOrHYECKHE
3aJ]auu, COCTaBJISTh TEHOTUIINYECKHE CXEMbI CKPEILIMBAHNUS

JUTSL Pa3HBIX THUIIOB HACJICOBAHWS MPH3HAKOB y OPTaHU3MOB,
COCTaBJISATh CXEMBI MIEPEHOCA BEIIECTB U SHEPTUU B DKOCHCTEMAX
(uenu nmuTaHMs, MUILEBLIE CETH).

I[TP6 9. CdopmMupoBaHHOCTH YMEHHUN KPUTHYECKH OICHUBATH
nH(OpMANIUIO OMOJIOTHYECKOTO COJACP)KAHUS, BKIIFOYAOIIYIO
MICEBJIOHAYYHbIC 3HAHMS W3 PA3IMYHBIX HMCTOYHUKOB (CpeAcCTBa
MaccoBoi HMH(OpMaIMKM, HAYYHO-TIOMYJISIPHBIE MaTepuabl);
UHTEPIIPETUPOBATh  JTUYECKUE  aClEKThl  COBPEMEHHBIX
UCCIEeIOBaHUN B OWOJIOTMM, MEAMIMHE, OHOTEXHOJOTHH;
paccMaTpuBaTh  IJIOOAJIbHBIE  JKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (OpMHpPOBATH MO OTHOLIEHUIO K HHUM
COOCTBEHHYIO TTO3UIIUIO.

ITP6 10. ChopmupoBaHHOCTH YMEHHUH CO3/1aBaTh COOCTBEHHBIC
MMCBMEHHBIE U YCTHBIE COOOILEHUSI HAa OCHOBE OMOJIOTHYECKOM
nH(pOpMAIMK U3 HECKOJIBKIX MCTOYHUKOB, TPAMOTHO MCIIOIH30BaTh
MOHATUIHBIN anmnapat OuoJIoTun

OK UZ. Hcnoianr3oBaTh| JIMUHOCTHBIE BE3VJILTATHI JO0/LKHBI OTpakKaTh | I1Pb 1. CpopMHpOBaHHOCTH 3HAHUM O MECTE 1 PO OMOJIOTr MU
COBpPEMCHHBIC  CPEICTBA | B YACTH: HEHHOCTH HAY4YHOI0 IO3HAHUS: B CHCTEME HAY4YHOTO 3HaHUS; (PYHKIHOHAJIBFHOH TI'PaMOTHOCTH
MOKMCKa, aHaI13a -cd>opMHUPOBaHHOCTH MHPOBO33ICHUS. | YeIOBEKa I PEIICHUS KU3HEHHBIX TPOOIIEM.

n VHTEPIpPETAlMK | COOTBETCTBVIOWIETO  COBpeMeHHOMV  viioBHIO | [IP6 7. ChopmMupoBaHHOCTh yMEHHsI MPUMEHSATH MOTyYEHHBIC
uHGopMaImu pa3sBUTHA HayKH M OOINECTBEHHOW IPAKTUKY, | 3HAHHS JUISI OOBSCHCHHs OHOJOTHYECKHMX IPOIIECCOB M SIBICHHI,

)




u WH(POPMAIIMOHHBIC| OCHOBAHHOTO Ha Masore KVIIBTYD, | WIS IPUHATHS [IPAKTUYECKUX PELIEHUH B IOBCEIHEBHOM KU3HU
TEXHOJIOTUN JJIsL CHOCO6CTBV}0H_[€]"O OCO3HAHUIO CBOEIro Mecra C LICJIBIO oOecrieueHus 0€30IIaCHOCTHA CBOETO 300POBbA U 310POBbA
BBITIOJTHEHUS 3a/1a4 | B MOJIMKVJIBTVIIHOM MUpE. OKPY)KaIOIIMX JIFOJIEH, COOI0IEHUsI 370POBOI0 O0Opas3a KU3HH,
npodeccnoHaNbHON MeranpeaMeTHbie  pe3yJbTaThl  JOLKHBI | HOPM IPaMOTHOIO MOBEJEHHUS B OKPY Kalolel IPUPOJHON Cpele;
JESITEIIbHOCTH 0TPaXKaTh: MMOHUMAaHUE HEOOXOJAMMOCTH  HCIIOJIb30BAHUS  JOCTHIKCHHI
OBilajleHHe  VHHBEBCAJIBLHBLIMH  Y4eOHBIMH | COBPEMEHHOH OMONOTMM M OMOTEXHOJIOTHH AJIsl paLMOHAIBHOTO
MO3HABATEJIbHBIMU 1€ CTBUSIMH MIPUPOJIONIOJIb30BAHUS.
B) naboTa ¢ uH(popMaLmei: ITP6 10. ChopmupoBaHHOCTH YMEHHUH CO3/1aBaTh COOCTBEHHBIC
- BJIQJIETh HABBIKAMH TIOJIVICHHS HHOPOPMAITUH MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE OMOJIOTMYECKOM
Y3 UCTOYHUKOB Pa3HBIX THIIOB. CAMOCTOSTEIBHO | MH(POPMALIMU U3 HECKOJIBKUX HUCTOYHHUKOB, TPAMOTHO UCIIOJIb30BATh
OCVILECTBIIATH IIOKMCK. aHAIIN3. CHCTEMATU3alUI0 | NOHATUMHBIN annapaTt 6uojaoruu
M HHTCIIIETAIN0 HHPOpPMAIMK  pa3IMIHbIX
BUJI0B U diOpM TpEACTABIICHHUS:
- OILICHMBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTh
MHOR0pMaIIH.
€e COOTBETCTBHE TMPABOBBIM U  MOpPAJIBHO-
STUYECKUM HOpMaM
OK 04. DddexruHo| JIMuHOCTHBIE Be3VJIbTATHI A0KHBI oTpaxkaTh | [IP6 5. TIpuoOpereHue ombiTa mpUMEHEHHS OCHOBHBIX METOJIOB
B3aMMO/ICHCTBOBATh U | BYACTH: HEHHOCTH HAYYHOT0 MO3HAHMS: HAyYHOT'O MMO3HAHUS, UCTIOIb3YEMbIX B OMOJIOTUM: HAOIIOACHUS U
pabortathb - OCO3HAHHWE IICHHOCTH HaV HOM NIeATEeNbHOCTH, | OMTUCAHUs KUBBIX CUCTEM, IIPOLIECCOB U SIBICHUI; OPTaHU3alIUU U
B KOJUICKTHBE FOTOBHOCTh  OCVILIECTBJIATh  MPOCKTHVIO U | IPOBEACHUS OHMOJOTHYECKOTO OKCIICPUMEHTA, BBIIBUIKCHHUS
1 KOMaH]Ie HCCIIEIOBATENIbCKVIO JIEATEIIBHOCTD | THUTOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKIY HCCIEIyEMBIMU
WHJUBUIVAIBHO U B TNVIIIIE. BETMYMHAMH, OOBSICHEHUS MMOTYICHHBIX PE3YIHTATOB
MeranpeaMeTHbie  Pe3yJabTaThl  JOJGKHBI | 1 (OPMYJIHPOBaHUS BBIBOJOB C HCIOJIB30BAHUEM HAyYHBIX
0TPaXKaTh: MOHATHH, TEOPUN U 3aKOHOB
OBnanenne YHUBEPCAILHBIMH

KOMMVHHKATHBHBIMH JIeliCTBUSIMH:

6) coBMeCTHas 1A TEIBHOCTD:

- TOHMMaTh M HCMOJb30BaTh MPEHMYIIECTBA
KOMAaHJIHOH

Y MHJIUBU{VAIBHON Ta0OTHI:

- MPUHUMATH LIEJTM COBMECTHOM JESITEIHHOCTH,
ONTaHWU30BbIBATH U KOOPIMHUPOBATH JCHUCTBUS
T10 €€ IOCTHXKEHUIO: COCTaBIIATh IUIaH JICHCTBUIM.
MACIIeAensATh POJHM C VYETOM MHEHUH
V aCTHHKOB 00CYXIaTh PE3yJIbTaThl COBMECTHOM
paboThI




OK 07. CogmeiicTtBOBaTH

COXPaHEHUIO
OKpYyXarouen Cpeapl,
pecypcocOepexeHuIo,

NPUMCHSTh 3HAHHS
00 HM3MEHCHUHU KJIMMara,
NPUHIUTIBL  OePEekKITMBOTO
IIPOM3BOJICTBA,

3¢ (HEeKTHBHO IEHCTBOBATH
B YpE3BBIYANHBIX
CUTYaIHSIX

JINYHOCTHBIE BE3VJILTATHI JOJLKHbI OTPAXKATH
B YaCTH: JKOJOIHYECKOr0 BOCIMTAHUMA:
- ¢d>OpMHPOBAHHOCTH IKOJIOTUYECKON KVIIBTVIIBL.
IIOHMMAaHUE BIMSHUS COLMAILHO-DKOHOMUYECKHUX
IIIIOLECCOB Ha COCTOSIHUE NPUPOTHON

U COLMAJIBHOM CHEAbl. OCO3HAHUE TII100aJIbHOTO
XarakTerna dKOJIOrMYeCKUX MIooJeM:

- IUTAHUPOBAHUE M OCVIIECTBJICHUE JICHCTBUN B
OKpVKAIOIIEH CIIele Ha OCHOBE 3HAHMUSA LENEH
VCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA:

- AKTUBHOE HENPUATHE ACHUCTBUM, IPUHOCSIIUX
BpE€Zl OKPVIKAIOLIEN CIEE:

- VMEHHME NIOTHO3UPOBATh HEOJAroNnpUsiTHbIC
DKOJIOTUYECKUE MOCIEACTBUS MPEIITPUHUMAEMBIX
JICUCTBUU. MIEAOTBPAIIATh UX:

paciupeHue oIbITa EITENbHOCTH
SKOJIOTHUECKON HAIIIIaBJIEHHOCTH.
MeTanpeaMeTHble  pe3yJbTAThl  JOJKHBI
OTPakKATH:

OsJjagenue YHUBEPCAIbHBIMH

KOMMVHUKATHUBHBIMH JeliCTBUAMMH:

6) coBMeCTHast I TCIIbHOCT:

- TIOHMMAaThb W HCIOJb30BaTh INPEUMYIIECTBA
KOMaHIHOU

Y MHJMBH1VAJIBHOM MTA0OTHI:

- NPUHUMATH LU COBMECTHOU NIESITEIBbHOCTH,
ONTaHU30BbIBATh U KOOPIMHUPOBATH JICHCTBHS
M0 €€ JOCTHKCHHIO: COCTABISATh IIJIaH JCHCTBUIA,
nacunenensaTb poJii € VYETOM  MHEHUH
VUACTHUKOB 00CYKIaTh Pe3yIbTaThl COBMECTHON
paboThI

1IP6 5. IlproOpereHne onpITa MPUMEHEHUS OCHOBHBIX METOIOB
HAy4YHOTO MIO3HAHUS, UCTIOJIB3YyEMbIX B OMOJIOTUHN: HAOIOICHUS

Y OMMCAHMS KUBBIX CUCTEM, ITPOLIECCOB U SIBIEHUI; OpraHu3aliy U
NpoBeAeHUST OMOJIOTMYECKOTO OSKCIEPUMEHTa, BBIIBUKCHUS
TUIOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY MCCIEAyEMbIMU
BEJIMYMHAMHU, OOBSCHEHUS [TOJTyYEHHBIX PE3YIbTATOB

U (opMyITUpOBaHHS BBIBOJAOB C HCIOJB30BAHUEM HAYYHBIX
MOHATHM, TEOPUM U 3aKOHOB.

[TP6 6. ChopMHpPOBAaHHOCTh YMEHHS BBIJCIATH CYIICCTBEHHBIE
NpU3HAKA  BHPYCOB, KIETOK MPOKAPUOT H  DYKAPHOT;
OTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeOeH030B U IKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEUIECTB M IMPEBPALLEHUS HHEPruM B KIETKe, (HOTOCHUHTE3a,
IUTACTUYECKOT0 M SHEPreTHUECKOro 0OOMEHa, XEMOCUHTE3a, MUTO3a,
Meio03a,  OIUIOJOTBOPEHMS, Pa3BUTHS U Pa3MHOXKEHMS,
WHIUBUIYaIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), 00pbObI

3a CyIECTBOBAaHUE, €CTECTBEHHOIO OTOOpa, BUI000pa30BaHUA,
IPUCTIOCOOJIEHHOCTH OPraHu3MOB K CpeJe OOUTAHUS, BIMSHUS
KOMIIOHEHTOB KOCHCTEM, aHTPOIIOTEHHBIX H3MEHEHUH

B DKOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpoTa BELIECTB U MPEBpalliEHUE 3HEPriU B OHocdepe.

[1P6 7. ChopMUpPOBAaHHOCTh yYMEHHS MPUMEHSTH MOJyYEHHBIC
3HaHUA U1 00BSICHEHUsI OMOJIOTMYECKUX MPOLECCOB U SIBJICHMUIA,
JUTS IPUHSITHAS IPAKTUYECKUX PEIICHUA B TOBCETHEBHOW KU3HH

C LeJbt0 o0ecrieueHus: 0€30MacHOCTH CBOETO 3/I0POBBS U 3/I0POBbS
OKpPYKaIOIIMUX JIFOJIeH, COOI0EHUsI 30POBOr0 o0Opas3a *KU3HH,
HOPM I'PAMOTHOTO MOBEACHUS B OKPYKAOLIEH IPUPOTHON CPENE;
MOHMMAaHWE HEOOXOAMMOCTH  HCIOJIB30BAHHUS  JIOCTHIKCHUU
COBPEMEHHOM OMOJIOTMM U OMOTEXHOJOTUH IS palliOHAIBHOTO
MIPUPOIOTIONIE30BAHUS

IIII 1.1. OxcmryatupoBaTh
JKEJIE3HOOPOKHBIN
MOJIBI)KHOM cocTaB  (Io
BUJAM [IOJBVYKHOT'O
COCTaBa).

B obnactu Tpy10BOro BOCIIMTaHUS:

- TOTOBHOCTH K TpPYAY, OCO3HAHHE LIEHHOCTHU
MacTepCTBa, TPYAOI00HE;

- TOTOBHOCTh K aKTHUBHOM JI€ATEIbHOCTH
TEXHOJIOTHYECKON u COLMATIBHOU
HAIpaBJICHHOCTH, CHOCOOHOCTh MHUIMMPOBATH,

-C()OPMHUPOBAHHOCTE YMEHHA peIlaTbh OUOJOTMYECKHE 3aJayd,

COCTaBJIATh T€HOTUIIMYECKUE CXEMBbl CKPELIMBAHUA I PA3HBIX
TUIIOB HACJIEI0BAHUS IPU3HAKOB y OPraHU3MOB, COCTaBIISITh CXEMBI
nepeHoca BEUIECTB U PHEPruu B HKOCUCTEMax (Lenu MUTaHUS,
MUILEBBIE CETH);

-c(hOPMHUPOBAHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIC TTHCHMEHHBIE
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I 1.2. IlpoBomurs
TEXHUYECKOE
00CITy)KMBaHUE W PEMOHT
KEJIC3HOI0OPOKHOTO
MOJBIDKHOTO COCTaBa B
COOTBETCTBUH c
TpeOOBaHUSAMHU
TEXHOJOTMYCCKHUX
MIPOIIECCOB.

IUIAHUPOBaTh W CAMOCTOSITENIbHO BBITIOJHSTH
TaKylo eI TETbHOCTB;

HUHTEpEC K pa3IUYHbIM chepam
npodecCUOHABHOW  IeATeNbHOCTH, YMEHHUE
coBeplIaTh OCO3HAaHHBIM BbBIOOp Oymymieit
npodeccuu W peaTu30BbIBaTh COOCTBEHHBIC
YKU3HEHHBIE I1JIaHBI;

OBnanenue YHHUBEpCAJIbHbIMU y4eOHBIMU
MO03HABATEJIbHBIMU JCHCTBUSAMU:

a) 6a30BbIE JIOTMYECKUE JCUCTBUS:

ONpenessATh ILeaM  JEATEIIbHOCTH, 33/aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHKCHUS;
OBnaneHne YHUBEPCAIbHBIMU PETYIISTUBHBIMU
NEUCTBUSIMHU:

a) caMOOpraHM3aLus:

CaMOCTOSITEJIBHO COCTaBJISITh IUIAaH PEIICHUS
npoOJIeMbl C YYE€TOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M TIPETIOYTCHUH;

" YCTHBIC COO6I_I_ICHI/I$I HA OCHOBE OMOJIOrMYeCKOU I/IH(i)OpMaI_II/II/I u3
HECKOJIBKNX HMCTOYHHKOB, I'PAMOTHO HCIIOJIb30BAaTbh MOHSATUNHBIN

arriapar Ouonorum.




2. CTpyKTypa U cofepKaHue y4eOHON TUCIUTUTMHBI

2.1. O0beM TUCUUIUIMHBI U BHJIBI Y4eOHOU pabOTHhI

Bup yuebHo paboThI

O0BeM B yacax

O0BemM 00pa30oBaTEIBHON MPOrpaMMbl TACUUILIINHBI 72
BT U.:
TEOPETHUUECKOE 00yUYCHHE 47
nabopaTopHbBIE 3aHATHUS 6
19
MPAKTHYCCKUE 3aHATHS
OcHOBHOE coJiepKaHue 60
[IpodeccronanbHO-OpUEHTUPOBAHHOE COAEPKAHNE 12

[TpomexxyTounast atrectanus (audQepeHnpoBaHHbII 3a4eT)
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2.2. TemaTH4yecKHii NJIaH U coAePKaAHNE TUCIMILTHHBI

ftaumenoBanue Coaepixkanue yueOHOro marepuajia (0CHOBHOE U MPO(hecCHOHATIHbHO-OPUEHTUPOBAHHOE), Oobem | ®opmupyembie
pa3aeioB 1 TeM Ja00paTOpHbIe U MPAKTHYECKHE 3aHATHS YacoB | KOMIIETEHINH
! 2 3 4
Pa3nesn 1. buoJsior| 11 kak Hayka. 2KuBble cCTeMbl M MX OPTraHU3aIs 2 OK.02
Tema 1.1. Coneprkanue yueOHOro Marepuaia 2
Buosiorus Buonorus — Hayka o xuBoi mpupone. CBsi3u OHONOrMK C OOIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
B CHCTEME HayK. | CCTCCTBEHHBIMH HayKaMH, (dunocodueli, penuruei, STUKON, CTETUKON W mpaBoM. Ponb Ouosornm B
O6wmas $bOpMupoBaHUY COBPEMEHHOM HAYYHOUM KapTUHBI MUpa. CrcTeMa OMOJIOTHIECKUX HayK.
XAPAKTEPHCTHI Mertonbl TO3HAHUS KUBOW TPUPOIBI (HAOIIOACHUE, SKCIIEPIMEHT, ONFCaHUe, N3MEpEeHHe, KiIacCu(pUKaIys,
A SKHBHI MOJICTTUPOBAHUE, CTATUCTUYECKAst 00pabOTKa IAHHBIX ).
Kuspie cuctempr (OMOCHCTEMBI) KaK TMpeAMET u3ydeHus Owonoruu. OTIWYHME >KUBBIX CHUCTEM OT
Heopranu4eckoi npupojsl. CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3HeE.
YpoBHU opraHuzanuu OMOCHCTEM: MOJIEKYJSIPHO-TEHETUYECKUHM, KIETOYHbIN, OpraHM3MEHHBIH,
MOITYJISIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OHO - reOleHOTHYECKHA), OrochepHbIit
Paznen 2. XuMu4¢ CKUii cOCTaB M CTPOeHHE KJIeTKH 10 OK. 01
Tema 2.1. Coneprkanne yaeOHOro Marepuaia 1 OK. 02
XuMHYeCKHI XVWMHUYECKUNA COCTaB KJIETKH. XHMHYECKHE AJIEMEHTBHI: MAaKpOAJIEMEHThI, MUKpO3JeMeHThl. Boxa u OK. 04
COCTAB KJIETKH. | MUHepaibHble BemecTBa. DyHKOMM BOABI M MHUHEpPAJIbHBIX BEHIECTB B KieTke. [lopnepixkanue
Bona OCMOTHYECKOro OanaHca
1 MUHepayibHble | [IpakTudeckoe 3aHATHE 1
BellecTBa [IpakTnyeckoe 3aHsATHE Nel. buonormveckas poib MUHEPAIbHBIX BEIIECTB B OOECICUEHHUH
KHU3HEIEITENIHHOCTH OPraHU3MOB, TIPOSIBIICHUS IMCOAIaHCa MUHEPATBbHBIX JIEMEHTOB.
Tema 2.2. Coneprkanue yueOHOro Marepuasia 2 OK. 01
buosornueckn benku. CocraB u cTpoenue 0elkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHuMbIe U 3aMEHUMBIC OK. 02
Ba)KHbIE AMUHOKHUCIIOThl. AMHUHOKHUCIIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOM MoJeKynbl (IEpBHYHAs, OK. 04
XHMHYECKHe BTOpUYHAS, TPETUYHASI W YETBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOWcTBa OenkoB. buonmorndeckue
COeUHeHMs ¢byukumu 6enkoB. depMeHTh — OHonornyeckue karanuzaropbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTD,

cyoctpatnas crenupudHoctb. Kodepmentsl. Butamunbpl. Otiauuusi (epMEHTOB OT HEOPTaHHMYECKUX
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KaTaJIu3aTopOB.

VYrneBoasl: MOHOCaxapuabl (TJII0K03a, pudo3a u Ae30kcupubdo3a), aucaxapusl (caxaposa, JaKTo3a) U
nonucaxapusl (Kpaxmall, TIUKOTeH, Ieultono3a). buomornueckue (yHKIUHM yriaeBoaoB. JIumumsr:
Tpurauuepuasl, docomunuas, crepounsl. ['mnpodunsHo-ruapododHbie cBolicTBa. buonornueckue
¢bysakuy munuaoB. CpaBHEHUE YTIEBOA0B, OEIKOB U JIMIHIOB KaK HCTOYHUKOB SHEpruu. HykinenHoBsie
kucnotel: JIHK u PHK. Hykneotuast — MoHOMeEpBI HyKIeMHOBBIX KUCIOT. Ctpoenue u Gpynkunu JJTHK.
Crpoenne u pynkimu PHK. AT®: crpoenne u pyHkumu

JlabopatopHoe 3aHsTHE

Jlaboparoproe 3ansitre Ne 1. Onpenernenre HaTM4IHs Kpaxmasa B MPOIYKTaX IMATAHHS.

Tema 2.3.
CTpyKTypHO-
bynkuuonaabu
ast Opraum3anus
KJIETOK

Coneprkanue yueOHOro Marepuaia

[urtonorust — Hayka o kinerke. Kierounas teopusi — npuMep B3aUMOACHCTBUS UaeH 1 (aKTOB B HAYIHOM
nmo3HaHuU. MeTobl n3ydeHus kieTkn. KieTtka kak menoctHas sxuBas cucrema. OOmme npru3Hake KIETOK:
3aMKHYTasi HapykHast MeMOpaHa, Mosekynbl JIHK kak remeTrueckuii anmapar, cucrema cuHTe3a Oernka.
Tunel KIETOK: 3yKapuoTHYecKas U mpokapuoruyeckas. OCOOEHHOCTH CTPOEHHS MPOKapUOTHUECKOH
kieTkd. Knetounas crtenka Oakrtepuii. CTpoeHHE SyKapHOTHYECKOW KiIeTKH. OCHOBHBIC OTIHYHUS
pPaCTUTETHHOM, )KUBOTHOM 1 TpHOHOM KJIeTKH. [I0BepXHOCTHBIE CTPYKTYPHI KJIETOK— KJIETOYHAS CTCHKA,
rmKokanmuke, nx pysakmmuu. [Inmazmatndeckas meMmOpana, ee cBoiicTBa u ¢yHKImHU. [luTomnasma u ee
opraHougel. OpHomemOpanHble opraHouasl kietku: OIIC, anmapar ['onbaku, JH30COMBI
ITonmyaBTOHOMHBIE OpraHOMIbl KJIETKH: MUTOXOHJIPHUH, IIacTuabl. [IpoucxokaeHne MUTOXOHAPHUNA U
rwiactua. Bunel miactun. HememOpaHHbIe OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIN LIEHTP, LIEHTPUOJIH,
PECHUYKH, )KTYyTUKH. DYHKIIUHA OPraHOUI0B KJIETKU. BKitoueHus. Sapo — perynsaTopHblid HEHTpP KJIETKH.
Crpoenne sapa: sjepHas 00OJOYKa, KapHoIUIa3Ma, XPOMAaTHH, SAPBIIIKO. XpoMocoMbl. Tpancmopt
BEILIECTB B KJIETKE

JlabopaTropHoe 3aHATHE

JlabopatopHoe 3ansiTre Ne 2. CTpoeHre KIETKU (pacTeHHs, JKABOTHBIC, TPHOBI) M KIICTOUHBIC BKITFOUCHUS
(KpaxMai, KapOTUHOM/IbI, XJIOPOIUIACTHI, XPOMOILJIACTHI)

OK.01
OK. 02
OK. 04

Pa3nen 3. ’Kuznen

CATCJIBHOCTD KJIICTKH

Tema 3.1.

Coneprkanue yaeOHOTO MaTepHana

OK.01
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OO0MeH BeliecTB
Y MpeBpalieHune
JHEPruM
B KJIETKeE

OOmen BemiecTB, WiuM MeTabonmm3M. AccUMWISALUSA (TUIACTHYECKUM OOMEH) W JAMCCUMWIIALIUS
(oHepreTHuecKuii 0OMeH) — JABE CTOPOHBI €AUHOTO Mpoliecca MeTadoau3mMa. Poib 3aKk0OHOB coxpaHeHus
BEIIECTBA W DOHEPruM B MOHMMaHUU MeTabonmu3Ma. Tumbl oOMeHa BemIecTB: aBTOTPOQHBIN U
rerepoTpodHsbiid. Ponb pepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH YHEPTHH B KIeTKe. DOTOCHHTE3.
CeeroBass u temHoBasi (a3bl dorocuHTe3a. Peakumm dotocunTe3a. DPPEeKTUBHOCTL (POTOCHHTE3A.
3nauenue QorocuHTE3a IS KU3HU Ha 3emuie. BnusiHue ycnoBuit cpeasl Ha (POTOCHHTE3 U CTIIOCOOBI
MOBBIIICHUS] €0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PaCTeHHNA. XeMOCHHTE3. XEMOCHHTE3UPYIOIIHE OaKTepuu.
3HayeHrne XeMOCUHTE3a IS )KU3HHU Ha 3eMiie. DHepreTHueckuii oOMeH B kieTke. Pacierniienue BemecTs,
BBIJICTICHHE M AaKKyMYJIHPOBAaHHE PHEPIHU B KIETKE. DTambl SHEPreTHUECKOoro obOmeHa. [ mukomus.
bpoxenne u ero Buabl. KucmopomHoe OKucCiIeHHE, WU KJIETOYHOE [bixaHue. OKHCIUTEIbHOE
dochopunrpoBanue. DPPEKTUBHOCTh IHEPTETHUECKOT0 OOMEHA

OK. 02
OK. 04

Tema 3.2.

Coneprkanue yueOHOro Marepuaia

Buocunrtes
Oelnka

Peakiun matpuunoro cunre3a. ['enetnueckas uHpopmanus u JIHK. Peanuzanus renermyeckoit
nH(opManuu B kKieTke. ['eHeTnuecKuid Ko ¥ ero cBoiicTBa. TpaHckpunius — MaTpuunbiii cunte3 PHK.
Tpancsiiuss — OuocunTe3 Oenka. DTanbl Tpancasiuuu. KonupoBanue amuHokuciaor. Pois pubocom B
onocHuHTE3E OesKa

HpaKTI/I'-IeCKOC 3aHATHC

OK. 01
OK. 02
OK. 04

[MpakTrdeckoe 3ansitrie No2. PernieHue 3a/1ad Ha OnpeJieieHHe TOCIIeI0BAaTENIbHOCTH HYKIICOTHIIOB

Tema 3.3.

Copeprkanre yaeOHOTO MaTepraa

Bupycsl

Heknerounsie Gpopmbl xu3Hu — Bupychl. cropus otkpsitus Bupycos (. Y. BanoBckwuit). OcobeHHOCTH
CTPOEHUS M KM3HEHHOTO IMKJIa BUPYcOB. bakTepnodaru. bonesnn pacteHuii, )KUBOTHBIX W YEIIOBEKA,
BbI3bIBacMble BHUpycamu. Bupyc ummynoaedumura uenoeka (BUY) — Bo3oyaurens CIIN/da.
[IpodunakTrka pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHHIA

OK.01
OK. 02
OK. 04

Pa3nen 4. PazmHoO;

€HMEC U THIUBHUIYAJBbHOC PAa3BUTHEC OPTraHU3MOB

Tema 4.1.

Coneprkanue yaeOHOTO MaTeprana

OK. 02
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AKu3HeHHbIH KneTouHbIii UK, WK KU3HEHHBIA MK KieTku. MHTepdaza u murto3. Ilporecchl, nmporekarommue B OK.04
LMKJI KJIETKH uHTepdasze. Perunkanus — peakius matpuunoro cunre3a JJHK. Ctpoenue xpomocoM. XpoMOCOMHBII

Habop — KapuoTHIl. J{UIIOUIHBIN U TaIJIONIHBIA XpOMOCOMHBIE HaOOpbI. XpoMaTuabl. LluTonornueckue

OCHOBBI Pa3MHOKEHUSI U MHAMBH1yaJIbHOTO Pa3BUTHUS OPraHu3MoB. [lenenue knetku — muto3. Cragun

muTo3a. Ilponeccsl, mpoucxonsduige Ha pasHbIX CTaAUAX MHUTO3a. BHONOrMYEecKHil CMBICT MHTO3A.

[Iporpammupyemas rubens KIETKH — aromnTo3.
Tema 4.2. Conepxanue y4eOHOro Matepuania 2 OK. 01
Dopmbl ®dopMBI pa3MHOXKEHHSI OPTaHU3MOB: OECIOJioe W IOJIOBOE. Buabl Oecroioro pa3MHOXKEHHS: JCICHHE OK. 02
Pa3MHOKEHUs HAJBOE W IMOYKOBAHHE OJHO W MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHWE, BETETATHBHOE pPa3MHOMKEHUE. OK. 04
OPraHu3MOB HckyccTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €ro 3HaueHue Juist cenekuuu. [lonoBoe pazMHOXKEeHUE, €ro

oTiimuus OoT Oecmosoro. Meio3. Cramum meiio3a. IIpomecchl, TpoucXoAsIIKe Ha CTaaAUsIX Meio3a.

[ToBenenue xpomocoM B Meiiose. Kpoccunrosep. bronornueckuii CMbICI M 3HaUYE€HUE Melio3a. [ 'amerorenes

— Tporecc 0O0pa30BaHMS TMOJIOBBIX KJIETOK y KUBOTHBIX. [107IOBBIE JKeNe3bl: CEMEHHUKH M SUYHUKU.

OO0pa3oBaHue U pa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CrepMaTo30u/, SHLEKIIeTKa) — CliepMaTOreHes3 u

ooreHe3. OCOOEHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3on1oB. OmnogorBopenue. [laprenorenes
Tema 4.3. Coneprkanue yueOHOro Marepuaia 1 OK.01
BuauBuayanbno | UnauBuayanbHOoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (SMOpHOTeHe3). Tarmbl OK.02
€ pa3BUTHE AMOpPHUOHAIEHOTO PAa3BUTHS y MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TaCTPYJSAIUs, OpPraHOTCHE3. OK.04
OPraHu3MoB [TocTamOpuoHanbHOE pa3BUTHE. THITBI TOCTIMOPHOHATIBHOTO Pa3BUTHS: IPSIMOE, HEMIPSIMOE (JIMYMHOYHOE).

BrmstHue cpespl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CITIOCOOHBIC BBI3BIBATH BPOXKICHHBIE ypoaCcTBa. PocT

pa3Butue pacteHud. OHTOreHe3 BETKOBOIO PACTEHHUs: ABOMHOE OIJIOJOTBOPEHUE, CTPOCHHUE CEMEHH,

CTaJuyu Pa3BUTHS

[IpakTHYeCKOe 3aHATHE 1

[paxTraeckoe 3ansitre Ne3-4. MHpEKIMOHHBIE 3a00JIEBAaHMS 1 STTHIEMHIN B UICTOPHH YEJIOBEYECTBA.

BakipHamms kak npoduiakTika HHGEKIIMOHHBIX 3a00JICBaHHIN
Paznen 5. ftacsien TBERHHOCTH M K3MEHYHMBOCTH OPraHU3MOB 10 OK.01
Tema 5.1. Conepxxanre yueOHOro MaTtepuaa 2 OK.02
3akonomepHoct | [IpenMer u 3amaun reHeTUKH. Pojib HUTONOTMM M SMOPUOJIOTHMHM B CTAHOBJIGHWM TE€HETUKU. Bkian OK.04

N HACJICA0OBAHUSA

POCCUHCKUX U 3apyOEXHBIX YUEHBIX B pa3BUTHE T€HETUKU. MeETOAbl FeHEeTHKH (TMOPHUI0IOTHYECKHM,
LUTOT€HETUYECKUH, MOJIEKYJISIpHO-TeHeThYecKnuid). OCHOBHBIE TE€HETHYeCKue MOHATUA. | eHermueckas
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CHUMBOJIMKA, HCIOJb3yeMasi B CXE€MaxX CKpEIIMBAHUNA. 3aKOHOMEPHOCTH HAcJ€[OBaHUS IPU3HAKOB,

ycraHoBieHHble ['. Menaenem. MoHOrnOpuaHOe CKpelnBaHue. 3aKoH eIMHO00pasusi THOPUI0B EPBOTO
nokosieHus. [IpaBmino goMuHHpOBaHMS. 3aKOH pacIlerUICHHs] MPU3HAKOB. [ MIIOTe3a YHCTOTHI TraMer.
[TonmHOE M HemoMHOE MoMHUHUpPOBaHUE. J(urnOpuaHoe ckpenmBanre. 3aK0OH HE3aBUCHUMOT'O Hacle0BaHUs
npu3HakoB. L{uToreHeTnyeckre OCHOBBI TUTHOPUIHOTO CKPEUIMBaHU. AHATH3UPYIOIIee CKPELIBaHHE.
Hcnionb3oBanne aHaTM3UPYIOUIETO CKPEIIMBAHMS ISl OMPEIEIICHUS] TeHOTUIIA 0COOU

HpaKTI/I‘-ICCKOC 3aHATHC

HpaKTI/I‘ICCKOC 3ansatue Ne 5. Pemenwne 3aa4 Ha OIpCACICHUC BCPOATHOCTU BO3HHUKHOBCHUMA
HaACJICACTBCHHBIX IIPU3HAKOB IIpXU MOHO-, OH-, HOHI/II‘I/I6pI/II[HOM N aHaJIM3UPYIOHICM CKPCHIMBAHWU,
COCTABJICHHUC I'CHOTHUITMYCCKHUX CXEM CKPCIIMBAHUA

Tema 5.2. Coneprkanue yueOHOro Marepuaia OK.01
CuenieHHOe CuernieHHOE Hac/Ie0BaHWe NpHu3HaKoB. Padora T. MopraHa 1o CLEIUICHHOMY HACJIEIOBAHHUIO TEHOB. OK.02
HAC/IeJ0BAHHE HapylieHue ClemIeHnst TEHOB B PE3YJIbTaTe KPOCCHHIOBEPA. XPOMOCOMHAs TEOPHS HACIIEACTBEHHOCTH. OK.04
NPHU3HAKOB [enetnueckue Kapthl. ['eHeTHKa moja. XPOMOCOMHOE ONpeeeHHe I0ja. AyTOCOMBI U IIOJOBBIE

XpOMOCOMBI. 'OMOraMeTHBIE ¥ TeTepOraMeTHhBIE Opranu3Mbl. Hacnie1oBaHue NPU3HAKOB, CUEIIEHHBIX C

TI0JIOM

[IpakTHyeckoe 3aHsATHE

ITpakTrueckoe 3anstre Ne 6. Pelenue 3a1a4 Ha ONpeIe/IeHIe BEPOSTHOCTU BO3HUKHOBEHHS

HACJIEICTBEHHBIX IPU3HAKOB TIPHU CLEIJIEHHOM HACIIEI0BAHNUM, COCTABIEHNE TEHOTUITNYECKUX CXEM

CKpEIMBAHUS
Tewma 5.3. Coneprkanne yaeOHOro Marepuaia OK.01
3aKoHOMepPHOCT | 3MEeHUMBOCTh. BHIbI M3MEHUMBOCTH: HEHACIICACTBEHHAas M HacleACTBeHHas. Ponb cpeibl B OK.02
Y HBMEHYHBOCTH | HCHACIICICTBEHHON W3MEHYUBOCTH. XapaKTEPUCTHKA MOTU(DUKAIIMOHHONW H3MEHYNBOCTH. BaprainoHHbIi OK.04

pAan ¥ BapuauroHHas kpuBas. Hopma peakuuu npusnaka. KonmyecTBeHHbIE U KAU€CTBEHHbBIEC TPU3HAKU U
uxX HopMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON 3MEHYMBOCTH. HacneacTBeHHas1, Uil TeHOTUTTYEeCKast
M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYNBOCTH. Mei03 1 ITOJIOBOM MPOLecC — OCHOBAa KOMOMHATHUBHOM
W3MEHUYMBOCTH. MyTanMoHHasT W3MEHYMBOCTh. Kiaccudukaius MyTanuid: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacTtoTa W mpuuuHbl MyTanuii. MytareHHbIe (DaKTOphl. 3aKOH TOMOJIOTHUECKHUX PSIOB B
Hacnenctsennoi n3Menunsoct H. M. BasuiioBa

HpaKTI/ILIeCKOC 3aHATHC
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[TpakTrueckoe 3anarue No7. Pelienue 3a1a4 Ha onpeAesieHe BEPOSTHOCTH BOSHUKHOBEHUS
HACJIE/ICTBEHHBIX MMPU3HAKOB MPH PA3TUUHBIX TUIIAX B3aMMOJICHCTBUS T€HOB, COCTaBJICHUE T€HOTUITMYECKUX
CXEM CKpElIMBaHUS

Tema 5.4. Conepxanue y4eOHOro Matepuania OK.01
I'enernka I'enetuka yenoBeka. Kapuortun uyenoBexa. OCHOBHbIE METOJbl I'€HETHKH YEJIOBEKA: I'€HEAJOIMYECKHH, OK.02
4eJI0BeKa OJIM3HEUOBBIM, LUTOTCHETUYECKUN, OMOXMMHUUYECKUH, MOJIEKYIsIpHO-TeHeTuueckuil. CoBpeMeHHOe OK.04
OIpeieJIeHNe TeHOTUIA: TTOJTHOTEHOMHOE CEKBEHUPOBaHHUE, TEHOTUITMPOBAHUE, B TOM YHCJIE C [IOMOILBIO
[TI[P-anaym3a. HacnencTBeHHbIE 3a001€BaHUS YEJIOBEKA: TeHHBIE 00JIC3HU, OOJIC3HU C HACIICICTBEHHOM
IPEIPACIOI0KEHHOCThIO, XpPOMOCOMHBIE O0s1e3HH. CoMaTn4ecKue 1 reHepaTuBHble MyTauu. CTBOJIOBbIE
kieTku. [[puHIMIB 370pOBOTO 00pas3a KU3HU, TUATHOCTUKH, MPOPIIIAKTHKY U JICUYCHUS TEHETHUECKUX
Oone3Heil. MeauKO-TeHETUYECKOE KOHCYJNBTHPOBaHHE. 3HAYCHHWE MEIUIIMHCKON TEHETHKH B
NPEJOTBPAILEHUH 1 JICHEHUH TEeHETUUECKUX 3a00JIeBaHU YeJIoBeKa
[IpaxTuyeckoe 3aHATHE
[Npaktuueckoe 3anstue Ne 8. CocraBieHue 1 aHAIIN3 POIOCIOBHBIX YEIOBEKA.
Pa3nen 6. IBoJiio1| HOHHAST OHOIOTHS
Tema 6.1. Coneprkanue yueOHOro Marepuaia OK.01
JIBosaonnonHasn | [lepsbie sBomounonHbie koHuenuuu (K.b. Jlamapk, XK.JI. Broddon). OBomonmonnas teopus Y. lapsuna. OK.02
Teopust CuHTeTHYeCcKass TEOpHUsl 3BOJIIOLMU U €€ OCHOBHBIE MOJOXKEHMs. MukposBomtouus. [lomynsuus kak OK.04
U €€ MECTO JJIeMEeHTapHasl €JUHUIA HBOJIIOLMU. [ eHEeTHUeCKHe OCHOBBI 3BOJIOLMU. DJIEMEHTapHbIE (DaKTOPHI
B OMOJI0TMY sBommoru. EcTecTBEeHHBIN 0TOOp — Hampapisironuid GpakTop dBomOUH. BugooOpa3zoBaHue Kak pe3ynbTaT
MUKPOIBOIIOITUN
Tema 6.2. Coneprkanne yaeOHOro Marepuaia OK.01
MuxposBosonnsi | Makpossomtorus. DopMbl 1 OCHOBHBbIE HampasieHusi makpodsosoiun (A.H. Cesepros). Ilytu OK.02
JOCTWKEHUsT Orosormyeckoro nporpecca. CoxpaneHue Ouopaznooodpasus Ha 3emiie. ['umoressl U Teopuun OK.04
BO3HUKHOBCHUS KM3HU Ha 3emiie. [losBieHne NepBhIX KIETOK U UX BOJOIHS. [[pOKapruoThl U 3yKapHOTHI.
[TpoucxoxieHre MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX 11aPCTB 3yKapHOT
Tema 6.3. Coneprkanne yaeOHOro Marepuaia OK.01
Makpo3sosronusi| MakposBostorust. @OPMbI 3BOITFOLHHN: (HUIICTHIECKAst, TMBEPreHTHAs, KOHBEPTEHTHAsI, IapasUIe/bHasL. OK.02
HeobGpatumocTs 3BOIMIOIIMN OK.04

HpaKTI/I‘-ICCKOC 3aHATHC
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[Ipaktuaeckoe 3ansiTue Ne 9. CpaBHEHHE BUIOB 11O MOP(OIOTHIECKOMY KPUTEPHEO

Paznen 7. Bo3HuK|

OBCHHUE U PA3BUTHC KU3HU HA 3emute

Tema 7.1. Conepxanue y4eOHOro Matepuania OK.01
3apoxnenne JloHayuHble TPEICTABIECHHS O 3apOXKICHUH >KU3HU. HayuHble runoTe3sl BOSHUKHOBEHMS JKU3HU Ha 3eMJIe: OK.02
U pa3BUTHE abuoreHe3 W MaHCHEpMHUS. XUMHUYECKas SBONIONUS. AOMOTEHHBI CHHTE3 OPraHUYECKUX BELIECTB U3 OK.04
KU3HU HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE IMOATBEPKACHUE XUMUYECKOW 3Bosounu. HavanbHble 3Tamnbl

ouonormueckor sBomounu. lumoresa PHK- mwmpa. ®DopmupoBanme MeMOpaHHBIX CTPYKTYp U

BO3HMKHOBEHUE POTOKJIETKH. [lepBble KineTku u ux sBostonus. opMupoBaHUEe OCHOBHBIX I'PYIIT 5KUBbBIX

opranu3MoB. Pa3Butue xu3Hu Ha 3emiie 1o 3pam u nepuojaMm. Karapxeit. Apxeiickas u IIlporepozoiickas

opel. [laneosoiickas 3pa u e€ mepuoabl: KeMOPHICKUH, OPJOBUKCKHA, CHIIypPUHCKHHA, IEBOHCKUM,

KaMEHHOYTOJIbHBIN, MepMCcKuil. Me3o30iickas 3pa U €€ MEepHOJbl: TPUACOBBINA, IOPCKUN, MEJOBOIL.

KaiiHo30lickas spa 1 € nepuo/pl: MajgeoreHOBbI, HEOr€HOBBIN, AaHTPOIOT€HOBBIN.
Tema 7.2. Coneprkanue yueOHOro Marepuaia OK.01
Cucrema Cucrema OpraHMYecKOro Mupa Kak OTpakeHHe 3BOMOLMUA. OCHOBHBIE CHUCTEMATUYECKHE TIPYIIIbI OK.02
OpPraHHYecKoro OpraHu3MoB. XapaKTepUCTUKA KJIMMaTa M Te0JOTHUYECKUX MpoiieccoB. OCHOBHBIC ATAIlbl BOJIFOLIUU OK.04
MUpa. PaCTUTENBHOTO U JKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUil U KUBOTHBIX. [losiBiIeHMe, pacuBeT U
IIpoucxoxkaenue | BEIMMpaHUE TPYNN >KMBBIX OPraHW3MOB. OBOJIOLMS 4YEJIOBEKAa. AHTPONOJIOTMS Kak Hayka. PazButue
qeJ0BeKa — IIPEICTaBICHUN O IPOUCXOXKICHUN YesloBeKa. MeTo bl n3ydeHns anTponoreHesa. CXoAcTBa U pa3indus
aHTpomnoreHe3 YyeloBeKa M JKMBOTHBIX. CHcTEeMaTHYeCKOe IMOJIOKEHHE dYesloBeka. JIBmkymue cuibl ((pakTopbl)

aHTponoreHe3a. HacnencTBeHHast "3BMEHYMBOCTD U €CTECTBEHHBIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HH,

M3TOTOBJIEHUE OPYUH TPY/la, MBILUICHUE, PEYb
Tema 7.3. Coneprkanne yaeOHOro Marepuaia OK.01
OcHoBHBbIE OcCHOBHBIE CTaAMM WM BETBU HBOJIIOLMM 4YEJIOBEKA: aBCTPAIONMUTEKH, YenoBek ymenslid, UYenmoBek OK.02
CTauu npsMoxonaamui, YenoBek HeaHAepTalnbCKui, YenoBek pa3yMHBI coBpeMeHHoro Ttuma. Haxoaku OK.04
IBOJIIOLNH HCKOIIaeMbIX OCTAaHKOB, BPEMSI CYILIECTBOBaHMUS, 00JIaCTh paclpoCTpaHeH sl, 00bEM rOJIOBHOIO MO3ra, 00pas3
yeJIoBeKa KU3HU, opynus. Yenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BPONICOUIHAs (€Bpa3uiickas), Herpo-

aBcTpayionHas (3KBaTOpUAIIbHAST), MOHTOJIONTHAS (A3UATCKO-aMepUKaHCKasi). YepThl MPUCIOCOOICHHOCTH
IIPEICTABUTENIEN YEIIOBEUECKUX PAC K YCIOBHSM CyIECTBOBaHUA. ENMHCTBO yenoBedyeckux pac. Kpurtuka
pacuzma

HpaKTI/I‘-ICCKOC 3aHATHC
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ITpaktnueckoe 3anste Nel(O. IIpucnocoOneHHOCTh YenoBEeKa K pa3HbIM YCJIOBUSAM cpelbl. BiusHue
reorpaduyeckoii cpepl Ha MOPQOJIOTHIO U (PU3UOJIOTUIO YENTOBEKa.

Paznen 8. Opranu Mbl 1 OKpY:Kamoias cpeiaa 4
Tema 8.1. Coneprkanue yaeOHOro Marepurana 2 OK.01
JKoJiorust DKOJIOTHSl Kak Hayka. 3ajayd M pas3fesibl SKOJOTMH. METOoNbl 3KOJOTMYECKUX HCCIIeI0OBaHUM. OK.02
KakK HayKa. DKOJIOTHYECKOE MHUPOBO33PEHHE COBpPEMEHHOTO duenoBeka. Cpeapl oOMTaHHMS OpraHW3MOB: BOJHAs, OK.04
Cpenbl JKU3HU. | HA3eMHO-BO3/YyIIHAsA, IOYBEHHAs, BHyTPHOpPraHu3MeHHasl. Dkojoruueckue gaxrtopsl. Kiaccudpukams OK.07
JKOJIOrHYeCKHe | DKOJOTUYECKUX (PaKTOpOB: abmoTHyecKre, OMOTHYECKHE U aHTPOTIOTeHHBIE. [[efiCTBHE IKOIOTHYECKUX
(paxTopbI (akTOpoB Ha OpraHM3MbI. AOHOTHYECKHE (PAKTOPHI: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPHOIN3M.

[Ipucnocobnenust OpraHu3MOB K JACUCTBHIO aOuoTHdeckux (akTopoB. buonormdeckue puTMBL

buotnueckue dakropsl. Busbl 6MOTHYECKUX B3aUMOICHCTBUIN: KOHKYPEHIIUS, XUIITHUUYECTBO. [lapazutusm,

MyTyaJlu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAJIU3M, HEUTpalu3M. 3HaAUCHHE

OMOTHYECKUX B3aUMOJICHCTBHIA IJIs1 CYIIIECTBOBAHMS OPTaHU3MOB B IIPUPOIHBIX COOOIIIECTBAX
Tema 8.2. Coneprkanue yueOHOro Marepuania 1 OK.01
IJKOJOTHYeCKHe | DKOJIOIMUYECKUE XapaKTEPUCTUKU MOMyssiiud. OCHOBHBIE ITOKA3aTeNU MOMYJISIANA: YHUCIECHHOCTD, OK.02
XapaKTepPUCTHK | IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpanus. JIMHaMKKa YHCIEHHOCTH MOMYJISIHAN U €€ OK.04
Y ONYJIALMH peryJsanus OK.07

[pakTryeckoe 3aHATHE 1

[NpakTraeckoe 3ansTie Ne 11. TloacuéTr mmoTHOCTH MOMyJISIUN Pa3HBIX BUIOB PACTCHHH.
Pa3nen 9. Coob1ie TBa M 9KOJIOTHYECKHE CHCTEMbI 10

OK.01

Tema 9.1. Coneprkanue yueOHOro Marepuania 1 OK.02
CoobuiecTBa Co00mecTBO OpraHu3MoB — OMOLEH03. CTPYKTyphl OMOLIEHO3a: BHMAOBas, IPOCTPAHCTBEHHAs, TPOQHUECKAs OK.04
OpPraHu3MoB, (mueBast). Buasl-moMuHanTel. CBsI3H B OMOIIEHO03€. DKOJIOIMYECKHE CUCTEMBI (3KocucTeMBI). IToHsTHE 00 OK.07
IKOCUCTEMBI 9KOCUCTeME U OuoreorieHo3e. OyHKIIMOHATbHBIE KOMIIOHEHThI SKOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTHI, K11

peayteHTsl. KpyroBopoT BemecTB M MOTOK dHEPTHH B dKocucTeMe. Tpoduueckue (MUIIEBhIE) YPOBHU K 1.2

skocuctembl. [IuimeBbie nenu u cetu. OCHOBHBIE MOKA3aTeNU KOCHUCTEMBI: OHMOMacca, MPOIyKIUS.

DKOJIOTUYECKUE TTUPAMHUJIBI: TIPOIYKITUH, YUCICHHOCTH, Ornomacchl. CBOWCTBA HIKOCUCTEM: YCTONYHUBOCTD,

camoperyJsius, pazputue. Cykueccus
Tema 9.2. Conepxanue y4eOHOr0 MaTepuaia 1 OK.01

18




IIpupoansbie . N OK.02
SKOCHCTEMEL IIpupoanbie 3KOCUCTEMBI. DKOCUCTEMBI PEK U 03€P. DKOCHCTEMA XBOMHOIO WM HIMPOKOJIMCTBEHHOTO JIECa. OK.04
AHTPOIIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pO0o3KOocHCcTeMBl. bruomornyeckoe u X035iCTBEHHOE OK 07
3HAYEHHE arpodKocucTeM u ypboskocucteM. buopasnooOpasue kak (pakTop yCTOWIHMBOCTH IKOCUCTEM. K 1.1
CoxpaneHue OMOIOrHYeCcKOro pasHooOpas3us Ha 3emiie
[IK1.2
Tema 9.3. Conepxanue y4eOHOro Matepuania OK.01
]r;;ooﬁcief:aﬂ_ VYuenune B. 1. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa 6nochepsl. JKuBoe BemecTBo u SKK gj
KOCHCTEMA ero gynkuuu. OcobeHHocTu Ouocdepsl Kak Ii100aTbHOM 3KOCHCTEMBI. JIMHAMHUYECKOE paBHOBECHE U OK 07
Jerm obOpaTHas cBs3b B Onocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXMMHYECKHIE IIUKIIBI JIEMEHTOB (YTJIepo/ia, K 1.1
a30Ta). 30HAIbHOCTb OuocPepbl. OCHOBHbIE OMOMBI CYIIN K 1.2
Tema 9.4. ITpodeccnoHaIPHO OPUEHTHPOBAHHOE COJEPIKAHUE OK.01
Bmsinme YenoseuecTBo B 6rochepe 3emiin. AHTpOIIOreHHbIE W3MeHeHHs B Onocdepe. ['obanbHble SKOI0rnuecKue OK.02
iIHTPONOFeHH*A | poGsreMbl. CocyIecTBOBaHKE MPHPOILI M desoBedecTBa. CoxpaHeHHe OnopazHOOOpasus Kak OCHOBA OK.04
'['ileTO O Hil ycrounBocTH  Omocepbl. OCHOBa pAalMOHAIBHOTO — YHPABICHHUS MPUPOAHBIMH pecypcaMH U HX OK.07
orochepy UCTIONB30BaHKe. J{OCTIKEHNMST OMOJIOTHN 1 OXpaHa IPUPOIBI K11
[IpakTryeckoe 3aHATHE [K12
[TpaxTrueckoe 3anstre Nel2. OTX0/1bI IPOU3BOICTBA.
Tema 9.5. [IpodeccroHaTEHO OPUEHTHPOBAHHOE COJICPYKAHIC OK.01
Biusgnue 310pOBbE U €ro cocTaBiisAOmuUe. PaKkTOPhI, MOJIOKUTETLHO U OTPULIATEIBHO BIMSIOIIME HAa OpraHU3M OK.02
COIMATBHO- yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3ICHCTBHI Ha 30POBbE YelIOBEKA (3JCKTPOMATHUTHBIC MOJIS, OK.04
IKOJIOTHYECKHX ObITOBast XMMHUSI, U30BITOYHBIE IIYMbI, paJHallds U T.II.). Aantanusi OpraHu3Ma 4ejioBeka K pakropam OK.07
¢dakTopoB Ha okpyxatomieit cpenpl. [lpunuunsr GopmupoBanust 310poBbecOeperatoiero nopeaeHus. dusznueckas [IK11
3]I0pOBBE aKTHBHOCTD U 3/I0POBbE. broxuMuyeckne acrekThl palioHAIbHOTO MUTaHUS K 1.2
YeJoBeKa JlabopaTopHble 3aHATHS
JlaGoparopHsie 3arsTrst Ne3. BrustHre aOnoTnaecknx (akTopoB Ha YeIOBEKa.
Paznen 10. Ceneky us opraHu3MOB, OCHOBBI OMOTEXHOJIOTUU
Tewma 10.1. Conepxanue y4eOHOro MaTeprania OK.01
Cenexnus CernexIys KaKk HayKa ¥ MPOIECC. 3apoKACHHEe CeNeKInu U qomectukanus. Yuenue H. Y. BaBuiioBa o OK.02
KakK HayKa " LEHTpaX MHOro00pasus W MPOUCXOXKIEHUS KYJIbTYPHBIX pacTeHuid. LIeHTphl pOoUCXOXKAEHHS TOMAIITHIX OK.04
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nporiecc *uBOTHBIX. Copt, mopoza, mrtaMM. COBpeMEHHbIE METOABI CeNeKIMU. MacCOBbIA 1 MHIUBHYaJTbHBIHI OK.07
0TOOPBI B CENEKIMH paCTeHUH U KUBOTHBIX. OlLIleHKa IKCTephepa. bIM3KOpOICTBEHHOE CKpEIIUBAHNE — K11
uHOpuauHr. Ywucras nuuus. CKpemMBaHUE YHUCTHIX JWHUM. [erepo3uc, wnm rubpuaHas cuia. K 1.2
HeponcrBenHoe ckpenuBanue — aytOpuauHr. OtpanénHas rubpuanzanus u e€ ycnexu. MckyccTBeHHBIN
MyTareHe3 1 MoJy4eHre MOTUILIONO0B. JJOCTHKEHUS CENEKITUH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
Tema 10.2. Coneprkanrie y4eOHOro MaTepruaa 1 OK.01
OcHOBBI buotexHonorust kKak oTpacib MPou3BoACTBA. ['eHHast nHxeHepus. Jtarnbl co3aanus pekomouHantHon JJHK OK.02
OHOTeXHOJIOTHH U TpaHCreHHbIX OpraHu3MoB. Kiierounas unxeHepus. Kierounsle KyabTypbl. MHUKpPOKIOHAJIbHOE OK.04
pa3MHOXeHHEe pacTeHui. KioHnpoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OK.07
Oxonoruueckue u yTHdeckue npoodaemer. MO — renerndecku Moau(UIIMPOBAHHBIE OPTAHU3MBI ITK1.1,1IK 1.2
Tema 10.3. [IpodeccroHanbHO OPUEHTUPOBAHHOE COJIEPIKAHKE 2 OK.01
buorexnonornn | OCHOBHbIE HaNpaBJEHUS] COBPEMEHHOM OMOTEXHOJIOTMH B MPO(EeCCHOHAIBLHOM JESITEIbHOCTH YeI0BeKa. OK.02
B JKM3HH U Mertonsr OnorexHonoruu. OOBEKTHI OMOTEXHOJNIOTHH. DTHUKA OMOTEXHOJOTMYECKUX W TE€HETHYECKUX OK.04
npodeccun skcniepuMenToB. [IpaBuia noucka u aHanu3a GMO3KOIOTMYECKON MHPOPMALIUKM U3 PA3IUYHBIX HCTOYHUKOB OK.07
(HayuyHas 1 yueOHO-HAY9Has IUTEPATYpa, CPEIICTBA MAacCOBOM nH(pOpMaIny, ceTh IHTEepHET U apyrue) ITK11,1IK 1.2
[TpaxTuyeckoe 3aHATHE 2
[Tpaktiaeckoe 3ansatue Ne 13-14. Keiicel Ha aHanmm3 wH(pOpMAIMKA O HAYYHBIX JOCTHIKCHHUSX B 00JIACTH
TCHETUYCCKUX TEXHOJOTHA, KJICTOYHOW WHXCHEPUH, THIICBHIX OMOTEXHOJOTHHA. 3ammra Keiica:
MIPEJCTAaBIICHUE PE3YJIBTATOB PEUICHUS KEHCOB
Pa3nen 11. Pemien| e keiicoB B 00/1aCTH OMOTEXHOJIOT Ml 6
Tema 11.1. [IpodeccroHaTEHO OPUEHTHPOBAHHOE COJICPYKAHIC 1 OK.01
buorexnonornu | PazButue MpOMBIIUIEHHON OMOTEXHOJIOTUH W €€ NMPUMEHEHUE B JKU3HHM 4YeJIOBEKa, MOUCK M aHaJIN3 OK.02
B MH(POPMALIUKM U3 Pa3IMYHbIX HUCTOYHMKOB (HayyHas U y4eOHO-HayuyHas JUTEpaTypa, CPelCcTBa MacCOBOU OK.04
npoMbllLIeHHoc | MHpopManuu, cets IHTEpHET 1 Apyrue) OK.07
TH [IpakTryeckre 3aHATUSA 5 K11
[Ipaktnueckue 3ansatuss Ne 15 Kelicel Ha aHanmu3 uHGOpPMALMM O Pa3BUTHH [POMBIIUIEHHON K 1.2
OMOTEXHOJIOTHIA.
Ne 16 3ammTa Kelica: mpeCTaBICHUE PE3yJIBTATOB PEIICHHS KEHCOB (BBICTYIUICHHE C MPE3CHTAIHCH)
IIpome:xyrouHas arrecrauus B (popMe nucpepeHIMpoOBaAaHHOIO 3a4eTa
Bceero: 72
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3. YcioBus peaju3anii NpPorpaMmbl y4eOHOM M CIUTLINHBI

31. TpeGoBanuss K MHHMMAJIBHOMY  MaTePHAIbLHO-TEXHUYECKOMY
odecrneyeHUu1o

Peanuzanus mnporpaMMbl JUCHUIUIMHBL TpeOyeT Hajauuus y4eOHOro
KaOWHEeTa SKOJIOTHS], OCHAIIIEHHOTO B COOTBEeTCTBUU C Iipriioxkenuem 7 OITOIL.

3.2. UudopmanuoHHoe odecnieyeHue 00yueHus

Jns peanmzanu mporpaMMbl  OMOJIMOTEeUHBIH (DOHI 00pa3oBaTEIbHOU
OpraHu3alNy JTOJKEH UMETh NIEYaTHbIE U/WJIN AJIEKTPOHHBIE 00pa30BaTeNIbHbIC U
UH(POpPMAIIMOHHBIE PECYpPChl, PEKOMEHJOBAaHHbIC Il MCIIOJIb30BaHUS B
00pa3zoBaTeIbHOM IPOLIECCE, HE CTapIIe MATH JIET C MOMEHTA U3aHusl.

3.2.1. OcHOBHBIE IEKTPOHHbIE U3IAHUA
1. buonorus. 10-11 knacc (yriryOneHHBI YPOBEHB): YIEOHUK JJII CPETHETO
obmiero odpasosanus / B. H. fpeirun [ gp.]; mox odmieit pemaxiueit B. H.
Speiruna. — 2-e u3n. — Mocksa: UsnarensctBo FOpaiit, 2022. — 357 c.
(Hapomnoe npocsernienune). — ISBN 978-5-534-15630-0. — TekcT: a1eKTpOHHBII

I ObpazoBatenpHast  mnatgopma  FOpaiit [caiiT]. URL:
https://urait.ru/bcode/509241

2. buonorusi: y4eOHUK M TPAKTUKYM MJIsi CPEAHEro MpoQeCcCHOHATBHOTO
obpazoanus / B. H. Slpeirus [u ap.]; nox pegakiuei B. H. Speiruna. — 2-¢ u3g.
— Mocksa: M3natenbctBo FOpaiit, 2022. — 378 c¢. — (Ilpodeccronansroe
obpazoBanme). — ISBN 978-5-534-09603-3. — Tekct: anekrpoHHBIN [/
Ob6pa3zoBatenbHas maTdopma FOpaiir [caiiT]. URL:

https://urait.ru/bcode/489661
3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKH:

1. O6yxos, JI. K. buosorus: kjieTku U TKaHU: ydyeOHOE 1mocoOue Jjisi CPpeHEro
npodeccronanbHoro oopasosanus / J[. K. Ooyxos, B. H. Kupunenkosa. — 3-€
u3., nepepad. u gomn. — Mocka: M3gatensctBo FOpaiit, 2022. — 358 c.
(ITpodeccuonansuoe obOpazoBanme). — ISBN 978-5-534-07499-4. — Teker:
anekTponnblii //  OOpaszoBarenbHas miaTdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034
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4. KoHTpOJb 1 OlIEHKA PE3YJIbTATOB OCBOCHUS YUEOHOU TUCITUTIIIUHBI

KOHTpOJb ¥ OLIeHKA pacKpBIBAIOTCS Yepe3 NUCHUILTMHAPHBIE PE3YIIbTATHI,
YCBOEHHBIE 3HAHUS U MPUOOPETEHHBIE CTYICHTAMH YMEHHUS, HAPABJICHHbBIC HA
(opMupoBaHHe 00IIUX U TPO(PECCUOHANTBHBIX KOMIIETEHIIHIA.

Ko u HanmenoBanue ¢popmMupyemMbIxX

Pa3zgen/Tema

DopMBI U METOABI

KOMIIeTEeHIH i KOHTPOJISI ¥ OLICHKH
pe3yJbTaToOB
oOy4deHus

OK 01. Beibupats crioco6sl pemennst | Tembr 2.1-2.3, 3.1- 3.3, 4.1- | O6cyxnenue o
3a1a4 npodeccronanshoii | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | Bonpocam nekuuu
JeATeIbHOCTH — IpuMenuTensHo k| 8.1, 8.2,9.1-9.3, Pa3pabotka ritoccapust
pasInYHBIM KOHTEKCTaM 9.4IT-o/c , 9.51I-o/c, 10.1, | 3amomuenue
10.2, 10.31T-o/c, 11.111-0/c CPaBHHTEJIBHBIX
OK 02. Hcnonp3oBatk coBpemenHsie| Temsr 1.1, 2.1 -2.3, 3.1- 3.3, TabIHII
CpE/ICTBa TIOMCKA, aHATT3a 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | Tectuposanue
Y UHTEpIpETAIKA WHPOPMAIINH, 7.3,8.1,8.2,9.1-9.3, YCTHBIN 0npoc
1 MHpOpMALMOHHbIe TexHomorun i | 9.411-o/c, 9.5I1-o/c, 10.1, | Jukrant Ha
BBINOJIHEHUsT 3314 nipodeccronansroi | 10.2, 10.3I1-o/c, 11.111-0/c HCIOIb30BAHUC
JIEATEIIbHOCTH dpryMeHTos,
OK 04. Dddextusno| Temsr 2.1-2.3, 3.1- 3.3, 4.1- Oromnormieckon
B3aUMOJICHCTBOBaTh M paborate B| 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | TCPMHUHOJIOTNH U
KOJUIEKTUBE U KOMaH/Ie 8.1,8.2,9.1-9.3, CHMB OJIMKH
9.411-0/c, 9.5I-o/c, 10.1, | MHnuBHyanbHas
10.2, 10.31T-o0/c, 11.111-0/c CaMOCTOATEIbHAS
pabota
OK 07. CopnenictBoBath coxpanenuto| Temsl 1.1, 2.1-2.3,3.1- 3.3, | Ilpencrasienne
OKpYy Karomei cpensl, | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | pe3yabTaToB
pecypcocOepekeHuro, npumeHsTs | 7.3, 8.1, 8.2, 9.1-9.3, MPaKTUYECKUX padboT
3HAHUS 9.4I1-o/c, 9.51I-o/c, 10.1, | KonrtpomnbsHbie paboThI
00 wu3menenun kimMmarta, npuniwmnel| 10.2, 10.3I1-o/c, 11.111-0/c 3ammra TBOPUYECKUX
OepeKIIMBOTO TIPOM3BOJICTBA, pabort
3¢ dEeKTUBHO AEUCTBOBATH 3ammura
B UPE3BBIYAHBIX CUTYAIIHIX WHJIUBUTYJIbHBIX
I1IK 1.1. OkcrutyatupoBath| Tembr 9.4, 9.5, 10.3, 11.1. IPOCKTOB
YKEJIE3HOJOPOKHBIN MOABMKHOM COCTAaB Beinonnenue 3ananui
(110 BH1aM TTOJIBH>KHOTO COCTABA). MPOMEXYTOYHOM
aTTeCTaluu

[IK 1.2. TIIpoBomuTh TEXHHUYECKOE

00CITyKUBaHNE u PEMOHT
KEJIC3HOJIOPO’KHOTO TOZBHYKHOTO
cocTaBa B COOTBETCTBUU C
TpeOOBaHUSIMU TEXHOJIOTHIECKUX
HPOLIECCOB.

22




