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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN ITPOTPAMMBI
OBIIEOBPA3OBATEJBHOMN JUCIUIIJINHBI
00/1.13 buoaorust

1.1. MecTo 1MCUMILVIMHBI B CTPYKTYype o0pa3oBaTesbHOI nporpammbl CITIO

OO6meoOpa3oBaTenbHas AUCUMIUIMHA «BHONIOTHS» SBISIETCS YacTbl0 TMPEAMETHOU
ob0nactn «EcTecTBeHHbIE HayKH», U3ydaeTcsl B 00IIe00pa30BaTENIbHOM LIHUKIE y4eOHOTO
maHa OIl CIIO TBIIOY «Tponukuii TEXHOJNOTUYECKUMH TEXHUKYM» CIIELUAIbHOCTH
08.02.01 CrpourenbcTBO W O3KCIUTyaTallds 30aHUM W COOPYKEHHMH, C Y4YETOM
npodeccuonansHoi HanpasienHoctu GI'OC CIIO.

1.2. Ilean um miIanHupyemblie pe3yJbTaThbl:
1.2.1 Heau ob6meodpazoBaTebHOH JUCHUIIMHBI. OBJAJIEHUE OOYYaAIOIIUMUCS

3HaHUAMU O CTpYKTypHO-(bYHKHHOHaHBHOfI OpraHu3aluy )XUBBIX CUCTCM PA3HOT'O paHra u
HpI/IO6pCTeHI/I€ YMCHI/Iﬁ HCIIOJIB30BATL OTHU 3HAHUA [OJIX1 TPAMOTHBIX JlefICTBHfI B

OTHOIIICHUN 00BEKTOB KUBOM MMpUPOAbI U PCHICHUSA PA3JIMYHBIX JKNU3HCHHBIX HpO6HCM.

3amaun:
®0CBOCHHE OOYYAIOIMIMMUCS CUCTEMBI 3HAHUM O OMOJIOTHYECKUX TEOPHUSIX, YUCHUSX,

3aKOHAX, 3aKOHOMEpPHOCTSX, THUIIOTe3aX, MpaBWiIaX, CIYXKallUX OCHOBOM s
dbopMHUpOBaHUS  TPEACTABICHU O  E€CTECTBEHHO-HAYYHOM  KapTHHE  MHpa,
0 METOJIaX HAay4YHOTO IMO3HAHMSI, CTPOECHUHU, MHOTO00Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, BBIJAIOUIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUU;

ehopmupoBanre y  OOy4yalOmUXCS  TO3HABATENBHBIX,  HMHTEIUICKTYaJIbHBIX
U TBOPYECKUX CIIOCOOHOCTEW B MpOIIECCE aHalu3a JAaHHBIX O NYTAX pPa3BUTHUA
B OMOJIOTMHM HAYYHBIX B3TJISJ0B, HJIEH M TMOAXOJOB K HM3YYCHHUIO JKHBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

®CTAHOBJICHHE Yy O0ydaronuxcsi o0uen KyJabTypbl, PYHKIMOHATLHON I'PaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATh M OLIEHUBATH SIBIICHHUS OKPYXKAIOUIErO0 MHpa >KHUBOU
MPUPOJIbI HA OCHOBAHWH 3HAHUM U OMBITA, OJYYEHHBIX MPU U3YYEHUU OUOJIOTUH;
epopmupoBanrie y  oOydyarollUXCd  YMEHHMH  WUIIOCTPUPOBATH  3HAYCHUE
OMOJIOTMYECKUX 3HAHUNW B MPAKTUUYECKOM JEATEIbHOCTH YEJOBEKa, pPa3BUTUU

COBPCMCHHBIX MCAUIITMHCKHUX TEXHOJIOTUH 1 anO6I/IOTeXHOJIOFHﬁ;



®BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH IMO3HAHUSI YEJIOBEKOM KUBOM

MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO0 OTHOIICHUS K HEHM, COOMIOJICHHS] 3TUUECKUX
HOPM IpU IPOBEJECHUN OMOJIOTMYECKUX UCCIIEA0BAHMIA;

®0CO3HAHUE 1EHHOCTH OMOJOTrMYECKUX 3HAHMM JUJII TOBBILIEHUS  YPOBHS
HKOJIOTHYECKOU KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;
e[I[pUMEHEHUE TMPUOOPETEHHBIX 3HAHUW M YMEHMH B TOBCEIHEBHOM KHU3HU
JUISL OLIGHKU TMOCJIEJICTBUNA CBOEW JIE€ATENbHOCTH MO OTHOIIEHUIO K OKpYXKarollen
cpelie, COOCTBEHHOMY 3710pOBbI0, 00OCHOBaHUE U COOJIO/IEHNE Mep NPODUITAKTUKI

3a00JI€BaHUIA.



1.2.2. Pe3yabTaThl 0CBOCHHs 0011€00pa3oBaTe1bHOM TUCHHILVIMHBI B c00TBeTCTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC

COO.

Kon u HammeHoBaHue Pe3yabTaThl 0OCBOCHHS TUCHHUILINHBI

(popmupyembIx Oo0mmue JucuunJMHapHble

KOMIIeTEeH I

OK 01. Beibupats crioco0s! | JINUHOCTHBIE pE3yNbTaThl JOJKHBI OTpaxkaTh B yacTH: TpynoBoro | [IP6 1. ChopmupoBaHHOCTH 3HaHHI O MecTe U
pelieHus 3aJ1a4 | BOCTIUTAHUS: poJsin ouooruu
npodeccruoHaIbHON - TOTOBHOCTh K Tpydy, OCO3HAaHHE IIEHHOCTHM MacTepCTBa, | B CHCTEME HAyYHOTO 3HaHMS; ()YHKIIMOHAJIBHOU
NeSITeIbHOCTH TPYAOTIIO0HE; rPaMOTHOCTHU YyeJioBeKa JUIS pelieHus
MIPUMEHUTENIHEHO - TOTOBHOCTh K aKTUBHOM JEATEIBbHOCTH TEXHOJOIMYECKON | dKU3HEHHBIX MPOOIIeM.

K pa3IMYHbBIM KOHTCKCTaM

U COLMAILHON HAaNpaBJIEHHOCTH, CHOCOOHOCTh WHHUIIMHPOBATH,
TJIAHUPOBAThH M CAMOCTOSATEIHLHO BBITIOIHATE TAKYIO JIEATEILHOCTH;

- HWHTEpeC K pasmuuHeiM  cdepaMm  mpodecCHOHATHHOU
eI TETHHOCTH.

MertanpeaMeTHble pe3yinbTaThl JOKHBI OTPAaXKaTh:

OBnaneHue  yHHUBEpPCAIbHBIMU  y4EOHBIMH  MO3HABATEJIbHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSITEIILHO (POPMYITHPOBATH U aKTyaIHM3UPOBATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIICCTBCHHBIA IMPU3HAK MW OCHOBAHHS JUISA
CpaBHEHUS, Ki1accupukanuu u 0000IICHUS;

- OIIPENICIIATh LN ICATEIIbHOCTH, 3a/1aBaTh MapaMeTphbl

Y KPUTEPUHU UX JOCTHIKCHHS,

- BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPECUHS

B pacCMaTPUBAEMBIX SIBJICHHSIX;

- BHOCUTb KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBUE
PE3yJIbTATOB IIEJISIM, OIICHUBATh PUCKH ITOCIIEACTBUI JIEATEILHOCTH;
0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMU YUEOHO-UCCIICIOBATEIBCKON

Y TIPOCKTHOM JeSITeIbHOCTH, HABBIKAMU pa3pelIeHUs TpooIeMm;

- BBISIBJISITh IPUYMHHO-CJIC/ICTBCHHBIC CBS3U

Y aKTYaJIM3UPOBATh 3371a4y, BBIIBUTATh TUTIOTE3Y

[TP6 2. ChopMupOBaHHOCTh YMEHHS PACKPHIBATH

COJACpIKaHUC OCHOBOIIOJIararommx
OHOJIOTMYECKUX TEPMHUHOB H TIOHATHH: KU3HD ,
KJICTKA, TKaHb, Oopras, OpraHu3M, BH ],

MOMYJISALINSI, AKOCHUCTEeMa, OHOIIeH03, Omocdepa;
MeTabosm3M (0OMEH BeIecTB

u npeBpalieHue SHEPTHUN), romeocras
(camoperymsmus), OnocHuHTE3 Oernka,
CTPYKTYpHasi OpTaHW3aIisl JKUBBIX CHUCTEM,
JIMCKPETHOCTD, CaMOPETYJISIIHNSA,
CaMOBOCIIPOU3BEICHHE (penpoykius),
HACJIE/ICTBEHHOCTH, U3MEHYHUBOCTb,
SHEPro3aBUCUMOCTb,  POCT M  pa3BUTHE,

YpPOBHEBasi OpraHu3aIusi.

[1P6 3. ChopMUPOBAaHHOCTh YMEHHS PACKPHIBATH
coJepKaHue OCHOBOIIOJIAraroIINX
OMOJIOTHYECKMX TEOPUA M THIOTE3: KJICTOYHOM,
XpPOMOCOMHOM, MYTalMOHHOM, 3BOJIOLUOHHOM,
MIPOUCXO0KICHHS )KU3HU U YEJIOBEKa.

ITP6 4. ChopMuUpOBaHHOCTh YMEHUS PACKPBIBATH
OCHOBOIIOJIATAIONINE OHOJIOTHYECKHE 3aKOHBI H
3akoHoMepHoct (I. Mengens, T. Moprana,
H.N. Basunosa, 2. I'ekkens,




€e pCIICHMUS, HAaXOIUTb ApPryMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a1aBaTh IaPAMETPbI U KPUTEPUH PELLICHUS;

- QHAIM3UPOBATh IIOJIyYEHHBIE B X0JI€ PEILICHUS 3aa4U PE3YNIbTAThI,
KPUTHYECKH OLIEHUBATh MX JOCTOBEPHOCTb, IIPOIHO3UPOBATH
M3MEHEHNE B HOBBIX YCIIOBUSX;

paszpabaTeiBaTh IIJIaH pELIEHUS MpoOJeMbl C YYETOM aHajlu3a
MMEIOIINXCA MATEPUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

-- YMETb IIEPEHOCUTH 3HAHHUSI B [I03HABATEIILHYIO

U IPAKTHUYECKYI0 001aCTH KU3ZHEACSITEIbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JIacTel;
- BBIJIBUIaTh HOBBIE WJEH, NpEUIaraTb OPUIMHAIBHBIE OJIXObI U
peuieHus

®. Mrwumnepa, K. bopa), rpaHums ux
IPUMEHUMOCTH K KMBBIM CHCTEMAM.

ITP6 5. IlpuoOpereHue omnbiTa HNPUMEHEHUS
OCHOBHBIX  METOJOB  HAy4yHOro  IIO3HAaHMI,
UCIIOJIb3YEMBIX B OMOJIOTUH: HAOIIOIEHUS

U OIIMCAaHUA IKHBBIX CHUCTCM, IIPOLCCCOB U

SBJICHUM; OpraHu3anuu u IIPOBEICHHUS
OMOJIOTUYECKOTO JKCIEPUMEHTA, BbLABHKEHUS
TUIIOTE3,  BBISABICHUS  3aBUCUMOCTH  MEXKIY
UCCIENYEMBIMU  BEIWYMHAMU, 00BsICHEHUS
MTOJTY4EHHBIX pe3yJIbTaToOB

1 (HOpMYITHPOBaHUS BBIBOJOB C UCIIOJIH30BAHHEM
Hay4YHBIX IIOHATHH, TEOPUI U 3aKOHOB.

[TP6 6. ChopMHPOBAHHOCTH YMEHUS BBIICIATH
CYIIECTBEHHBIC TMPU3HAKH BUPYCOB, KIETOK
MPOKApUOT H DYKAPHOT, OJHOKIETOYHBIX |
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB,
OMOreolIeHO30B M JKOCHCTEM; OCOOEHHOCTH
nporeccoB oOMeHa BELIECTB U MpeBpallleHus
SHEpPruu B KIeTKe, (POTOCHHTE3a, IIACTUYECKOTO
U DHEPreTUYecKoro OOMeHa, XEMOCHHTE3a,
MUTO3a, Meil03a, OIUIOJOTBOPEHHUS, Pa3BUTUSA U

Pa3MHOXXEHUS,  HUHIUBUAYAIBHOTO  Pa3BUTHUS
opraHuszma (oHTOTCHE3A), 00pBOBI 3a
CYyLIECTBOBaHHE, €CTECTBEHHOTO oTOopa,
BUJI000pa30BaHuUs, PUCTIOCOOTIEHHOCTH
OpraHu3MOB K cpelne OOUTaHHS, BIHUSHUS
KOMIIOHEHTOB ~ JKOCHCTEM,  aHTPOIOT€HHBIX
M3MEHEHUN

B DKOCHCTEMAaX CBOEH MECTHOCTH,

KPYrOBOPOTA BEIIECTB U MPEBPAIICHIE YHEPTUH B
ouocdepe.

ITP6 7. ChopMHPOBAHHOCTb YMEHUS NPUMEHSTH

IMMOJIYYCHHBIC 3HaHUA HJIA 0OBSICHEHHS
OHOJIOTHYECKUX nponeccoB U ﬂBHeHI/II\/'I, JJIA
IMPUHSATHS IMPAKTHYICCKUX peH_IeHI/Iﬁ B




[IOBCEIHEBHOM KU3HU

C muenbio obecreueHHss OE30MACHOCTH CBOETO
310pOBbsI M 3J0pPOBbSl OKPYKAIOIIUX JIIOJAEH,
COOMIONICHHST 3/I0POBOTO 0Opasza KHU3HH, HOPM
rpaMOTHOIO  TIOBEIEHHUS B OKPYXKarolleil
IPUPOJIHOM cpese; MOHMMaHUE HEO0OXOIUMOCTU
UCIIOJBb30BAHNSA  JOCTWKEHHM  COBPEMEHHOM
01OJ0TUU U OMOTEXHOJIOTUH /ISl PAllMOHATIBHOIO
IIPUPOIONIOIB30BAHUS.

[1P6 8. CdopMHpPOBAaHHOCTH YMEHHsS peIIaTh
Ouosoruveckue 3a/1auu, COCTaBJIAATh
FEHOTUIINYECKUE CXEMBbl CKpEIIUBaHUS

JUISL pa3HbIX THIIOB HACJIEJJOBaHMSI NPU3HAKOB Yy
OpraHU3MOB, COCTaBJISATb CXEMbl IepeHoca
BEUIECTB M OHHEPrMM B JKOcHcTeMax (Lenu
MUTaHUS, TUIIEBbIE CETH).

[TP6 9. ChopMHUpOBaHHOCTH YMEHHIH KPUTHICCKU
OlleHUBaThb  MH(MOPMALHIO  OHOJOTHYECKOIrO
COJICpXKaHMs, BKIIOYAIOIIYI0 IICEBOHAYYHbIE
3HAHUS U3 PaA3IM4YHBIX HCTOYHUKOB (CpeAcTBa
MaccoBOoil HMHGpOpMalUU, Hay4YHO-TIOMYJISIpHBIE
MaTepuaibl);  MHTEPIPETHPOBAaTh  ITUYECKHE
acleKTbl ~ COBPEMEHHBIX  HCCIEIOBaHUI B
6uonoruu, MeUIHE, OHMOTEXHOJIOTUY;
paccMaTpuBaTh  IJI00albHBIE  HKOJOIMUYECKHUE
npo0JaeMbl  COBPEMEHHOCTH, (OpMUPOBaTH IO
OTHOILIEHHUIO K HUM COOCTBEHHYIO IO3UIIMIO.

[T1P6 10. CpopmMupoBaHHOCTH YMEHHI CO37aBaTh
cOOCTBEHHbIE MUCbMEHHbIE M YCTHBIE COOOIIEHHUS
Ha OCHOBe Ouojoruyeckoi wuHpopMamuu u3
HECKOJIbKUX UCTOYHUKOB, I'PaMOTHO
UCIOJIb30BATh NOHATHIHBIN anmapar OHOJI0TUU

Hcnons3oBaTth
COBpPEMEHHBIE

JIMYHOCTHBIC PE3yNIbTaThl JIOJDKHBI OTPakKaTh B YACTH: IICHHOCTH
HAyYHOTO TIO3HAHUS:
-c()OpMHUPOBAHHOCTH
COBPEMCHHOMY YPOBHIO Ppa3BUTHSl HAyKd U OOUICCTBEHHOU

MHPOBO33pCHU, COOTBECTCTBYROLICTO

HHTCPIIPETAINN

[TP6 1. CdopmupoBaHHOCTH 3HAHMI O MeCTe U
poJi OUOIOTHH

B CHCTEME HAy4yHOTO 3HAaHUS;, (HYHKIIMOHATHHOM
TPaMOTHOCTH YeJI0BEKa JUISL pelIeHus




uHpOpMaIUU

MPAaKTUKHU, OCHOBAHHOTO HA JHAJIOTe KYJIbTYp, CHOCOOCTBYIOIIETO

YKU3HEHHBIX TIPOOIIEM.

u MH(POPMAIIMOHHBIE | OCO3HAHUIO CBOETO mecta | [IP6 7. ChopMupoBaHHOCTh YMEHHS TPUMEHSTH
TEXHOJIOTUHI IUISL | B IOJIMKYJIBTYPHOM MUDE. NOJTy4EeHHBIE 3HaHUS st 00BsICHEHUS
BBITIOJTHEHUS 3aj1a4 | MeranpeaMeTHbIE Pe3yabTaThl JOJDKHBI OTPaXKaTh: OMOJIOTUYECKUX IPOLECCOB M SIBICHUH, MJIs
npoheccHoHaTbHON OBnageHne  yHUBEPCAIBHBIMH ~ y4eOHBIMH  TO3HABATEIBHBIMU | IPUHSTHUS MPAKTHYCCKUAX pelIeHmi B
JEATENBHOCTH JICACTBUSMU: MMOBCEHEBHOW KU3HU
B) paboTa ¢ HHpOpMaLueii: Cc 1enpto obecreyeHUss O€30IacCHOCTH CBOETO
- BJIAJICThH HaBBIKAMH MOJTyYEHUS uH(pOpMaLlUU | 310pOBbsI M 3J0pPOBbSl OKPYKAIOIIUX JIIOJAEH,
U3 HMCTOYHMKOB pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYLIECTBISATH | COOMIOAEHUS 370pOBOro o0pas3a >KU3HHU, HOPM
MIOUCK, aHau3, CUCTEMAaTH3allMI0 | TPAaMOTHOTO  TIOBEJEHUS B OKpY)Karollen
W UWHTEepHpeTalyio HHGOpManuM pa3iudHBIX BHIOB H (QOPM | IPUPOJHON cpele; MOHMMaHUE HEOOXOAUMOCTH
MIpe/ICTaBICHMUS; UCIIOJIb30BaHUSl  JOCTWKEHUH  COBpEeMEHHOMU
- OLEHMBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTb HH(OPMAaLUH, | OMOJOTUU U OMOTEXHOJIOTUN AJIsl PalllOHAILHOTO
€€ COOTBETCTBHE MPABOBBIM U MOPAIIbHO-3TUYECKUM HOpMam TIPUPOIOTIONTE30BAHHS.
[TP6 10. ChopMHupOBaHHOCTH YMEHHI CO37aBaTh
COOCTBEHHBIE TMCHMEHHBIC U YCTHBIE COOOIIEHUS
Ha OCHOBE Ouosiornyeckoil wuHpopManuu U3
HECKOJIbKUX HCTOYHHKOB, TpPaMOTHO
WCITOJIh30BaTh MOHATUHHBIN anmapat OHOJIOTHI
OK 04. DddexruBHO | JIMUHOCTHBIE PE3yNbTAaThl JOKHBI OTpakaTh B dacTu: neHHOcTH | [IP6 5. TlpmoOperenuwe ombiTa TpPUMEHEHUS
B3alMO/ICHCTBOBATD U | HAy4YHOTO MO3HAHMS: OCO3HAHME [ICHHOCTH HAayYHOU JESTeNbHOCTH, | OCHOBHBIX ~ METOJOB  HAayyHOTO  TO3HAHMS,
paboTtaTh TOTOBHOCTh OCYILIECTBJISTh IPOEKTHYI0 U HCCIEAOBATEIbCKYIO | UCIONb3YEMBIX B OHOJOrMHM: HaONIONEHUs U
B KOJUIEKTHBE NesITeNIbHOCTh MHJIMBUYaIbHO U B TPYIIIIE. OTIMCAHUS JKUBBIX CUCTEM, IPOIIECCOB U SIBICHUI;
Y KOMaH/Ie MertanpeameTHble pe3yibTaThl JOKHBI OTPaXKaTh: OpraHu3alMl U TMPOBEICHUS OHOJOTHYECKOro
OBnasneHue yHUBEpPCAIIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMU: JKCIIEPUMEHTA, BBI/IBI)KEHUS TUIOTE3,
0) coBMeCTHasl 1eATEIbHOCTb: BBISIBJICHHSI 3aBUCUMOCTH MEXIY HCCIeTyeMbIMU
- MIOHUMAaTh U UCIIOJIb30BATh MPEUMYILIECTBA KOMaHAHON BEJIMYUHAMU, 00BsICHEHUS MOJTy4YEHHBIX
Y UHAUBHUIYaJIbHOM paboTHI, pe3yabTaToB
- MPUHHMMATh LIETTH COBMECTHOM JEsTeNbHOCTH, OPTaHU30BBIBaTh U | U (OPMYIUPOBAHUS BHIBOJIOB C HCIIOJIH30BAHHEM
KOOPJIMHUPOBATH ACHCTBUS HAy4YHBIX MIOHATUHN, TEOPHIA U 3aKOHOB
M0 €€ JOCTIKEHHUIO: COCTAaBJATh IUIaH NEHCTBUM, paclpenemnsiTh
poJI C Yy4EeTOM MHEHUH YYaCTHHUKOB OOCYXJaTh pe3yabTaThl
COBMECTHOH paboThI
OK 07. CopelictBoBath | JINUHOCTHBIE  pe3yabTaThl  JOJDKHBI  oTpakaTb B yactu: | [IP6 5. IlpuoOperenue ombiTa HNpUMEHEHHS
COXPAaHEHHUIO OKPYKAOLIEN | KOJIOIMYECKOTr0 BOCIIUTaHUS: - c(OPMHUPOBAHHOCTh | OCHOBHBIX ~ METOJIOB ~ HAYYHOTO  IO3HAHMUA,

cpensl,

AKOJIOTHIECKOM KYJIBTYPbI, TOHUMAHUC BJIHMAHUA COHUAJIBHO-

HCIIOJIb3YCMBIX B OHOJIOTHH: Ha6J'II-OI[eHI/I$I




pecypcocOepexeHHIo,

MIPUMEHSTh 3HaHUS
00 M3MEHEHUM KJIHMMAaTa,
OPUHLIUOBL  OEpEKIMBOTO
MIPOU3BO/ICTBA,

3¢ dEeKTUBHO JCHCTBOBATH
B YpE3BbIYANHBIX
CUTYalHsAX

9KOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHOM

U COIMAIBHOH cpenbl, OCO3HaHME TJIO00AaTBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeMm;

- IUTAHUPOBAHUE U OCYLIECTBIIEHUE JICHCTBUIA B OKPYKAOLIEH cpelie
Ha OCHOBE 3HAHUS IIeJIel YCTOMYNBOTO Pa3BUTHS YEIIOBEUCCTBA;

- aKTHBHOE HEIPHATHE JCUCTBUI, IPUHOCAIINX BPE] OKPYKAIOIICH
cpene;

- yYMEHHE TMPOTHO3MPOBATh HEOIATONPHSIITHBIE 3KOJOTUYCCKHEC
MOCJICJICTBUS MPEANPUHAMACMBIX ICHCTBUHN, MPEIOTBPAIIATh UX;

- pacimpeHue OTIBITA JIESTSIIbHOCTH IKOJIOTHYECKOH
HaIPaBJICHHOCTH.

MertanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:

OBnajieHne yHUBEPCATBbHBIMU KOMMYHUKATUBHBIMHE JICHCTBUSMHU:

0) coBMeCcTHas ACSITEIHHOCTD:

- TIOHMMAaTh ® UCIOJb30BaTh
Y UHJIMBUTYAJIbHOW pabOTHI;

- TIPUHUMATH IIeJTH COBMECTHOH JESATEILHOCTH, OPraHU30BbIBATh U
KOOPJIMHUPOBATH JCHUCTBYS
M0 €€ JOCTIKEHHUIO: COCTAaBJATh IUIaH JEHCTBUH, pacrpeaemnsiTh
poJIM C y4EeTOM MHEHUH YYaCTHUKOB OOCYXAaTh pPE3yIbTaThl
COBMECTHOM pabOTHI

IIPEUMyIEecTBAa  KOMaH/IHOM

U OIIMCAHUA JKHUBBIX CHCTCM, IIPOLCCCOB U

SIBJIGHI/If/'I; opraHu3anun u MMPOBCACHHUA
OHOJIOrTYECKOro OKCIICPUMCHTA, BBIABUXCHUSA
THUIIOTE3, BBISIBJICHUA 3aBUCHUMOCTH MCXKIAY
HCCICAYEMbIMHA BCIIMYNHAMHU, 00BSICHEHHUS

MOJTYYCHHBIX PE3yJIbTaTOB
1 (HOpMYIHPOBaHUS BBIBOJOB C UCIIOJIH30BAHHEM
HAy4HBIX IIOHATUHI, TEOPUHN U 3aKOHOB.

[TP6 6. CchopMHPOBAaHHOCTH yYMEHUS BBIICIATH
CYIIIECTBEHHBIC TMPU3HAKH BUPYCOB, KIETOK
MPOKAPUOT M DYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreolleHO30B M DKOCHCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHa BEIIECTB W TMPEBPAIICHUS
SHEPTHH B KJIETKE, (POTOCUHTE3a, TIIACTHIECKOTO
U DHEPreTMYecKkoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, M€i03a, OTUIOJOTBOPEHUS, PA3BUTHS U

pPa3MHOXKCHHS,  HHIUBUIYAITBHOTO  Pa3BUTHSI
opranu3zma (OHTOTeHe3a), OOpbObI

3a CyIIeCTBOBaHHE, €CTECTBEHHOTO 0TOOpa,
BH1000pa30BaHMsI, MPUCIIOCOOIEHHOCTH
OpraHu3MOB K cpene OOWTaHUS, BIMSHHSI
KOMIIOHEHTOB ~ 3KOCHCTEM,  aHTPOIIOTE€HHBIX
W3MEHEHUH

B DKOCHUCTEMAaX CBOCH MECTHOCTH,

KPYrOBOpPOTa BEIIECTB U MPEBPAILICHUE YHEPTUU B
ouocdepe.

[1P6 7. ChopMupoBaHHOCTb YMEHUSI MPUMEHATH
MOJTyYCHHBIC 3HaHUS TSt 0O0BsICHEHUS
OMOJIOTUYECKUX TMPOILIECCOB W  SIBICHUH, JUIs
TPUHSATHUS NPaKTUYECKUX peleHHi B
MIOBCETHCBHO M KU3HU
C uenbto obecrieyeHHs OE30MAaCHOCTH CBOETO
3I0POBbsI M 3JI0POBBSl OKPYKAIOIIHUX JFOJCH,
cOOMIONICHHUsT 3/I0pOBOTO 00Opas3a KHU3HH, HOPM
TPaMOTHOTO  TIOBEJIEHUST B OKpYKaroleu




NPUPOIHON cpene; MOHMMaHWE HEOOXOIUMOCTH
UCIIOJIBb30BAaHUA  JOCTHKEHHM  COBPEMEHHOU
O6uooTMU U OMOTEXHOJIOTUH Uil PAallHOHAIEHOTO
IIPUPOOTIOJIB30BAHMS

IIK 2.6. Kontpoib
coOuoieHne TpeOOBaHMI
OXpaHbl TPy.a,
0€30MacHOCTH
KU3ZHEJEATEIbHOCTH U
3alIUTy OKPYKAOLIEH
Cpelbl ITPH BBIIIOJHEHUU
CTPOUTENIbHBIX PadOT Ha
00BbeKTaxX KamuTaIbHOTO
CTPOUTENIbCTBA, PEMOHTA U
PEKOHCTPYKIIUH 3/TaHHI

- aKTUBHOE HENPUATUE JEUCTBUN, IPUHOCSIINX BPE OKPYKAIOIIEH
cpere;

- YMEHHE NPOTrHO3UPOBATH HEOIATONIPUSITHBIE SKOJIOTHUECKHE
IIOCJIEACTBUSA IPEAIIPUHUMAEMBIX IEHCTBUM, IPEIOTBPAILAT HX;

- paclIMpEeHUE OIbITA ACATEIBHOCTU SKOJIOTNYECKON
HaIlpaBJICHHOCTH;

- cOpMHUPOBAHHOCTH YMEHUSI  MPUMEHSTh

IIOJTy4ECHHBIE 3HaHUSA JUTS 0OBsICHEHUS
OMOJIOTMYECKUX TMPOLECCOB U SIBICHUM, JUIS
HPUHSTUS PAKTHYECKUX pelieHuit B

MOBCE/IHCBHON KHM3HU C TIICIBI0 0OCCIICUCHHUS
0€30MacCHOCTH CBOETO 3JI0POBbS U  370POBbS
OKPYKaIOIIKX JIFOACH




1.3. IlpumMeHeHHE JJIEKTPOHHOr0 O0OY4YeHHMS] M TEXHOJOTHi JAUCTAHIIMOHHOIO
o0pa3oBaHus

Peanuzanusa conep:kaHus MporpaMmbl BO3MOXHA C MPUMEHEHHEM JJIEKTPOHHOTO
o0y4eHUs U TEXHOJIOTUH HUCTAHIIMOHHOTO 00pa30BaHMsI, OTKPBITHIX 00pPa30BaTEIbHBIX

peCypcoB.

1.4. Peanu3anus cogep:kaHus nporpamMmsl 1Js odyyarommuxcs ¢ OB3

Peanuzauus copepxkanusi o0pa3oBaTeIbHON MPOrpPaMMbl U KOHTPOJIb PE3YJIbTATOB
€€ OCBOCHHUS HJisi OOy4YalolIUXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3I0pPOBbI H
WUHBAJIUIOB OPraHU3YETCS C Y4YETOM OCOOEHHOCTeM HX MCUXO(PU3UUECKOrO0 pa3BUTHS,
WUHAUBUAYaTbHBIX BO3MOXKHOCTEH U COCTOSHUS 310POBbS.



2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHON YYEFHOM JUCIUILINHBI

2.1. O0bem o0wmeoOpa3oBaTeJbHON Y4eOHOH JAUCHMIVIMHBI M BHIbI y4eOHOM
HATPY3KH

Bua yueOHo# paGoThl Oovem uacos

Oo0pa3oBaTte/ibHAsA HArpy3Ka (Bcero) 72
CamocrosiTesibHasi padora 0
Y4yeOHas HATPY3Ka BO B3aMMO/IeliCTBHU ¢ NpenoaaBaTeseM (Bcero) 72
B TOM YHCJIE:

1a00paTOPHBIE 3aAHITHS 5

MPAKTUYECKHUE 3aHSATH 19

[TpodeccnonanbHO OPUEHTUPOBAHHOE COICPKAHUE 12

B TOM YHCIJIC:

TEOPETUYECKOE 00yUeHNE

MpaKTH4ecKoe oOyueHne

4

8

CamocTogTenbpHas paboTa 00yJaronierocs 0
B TOM 4HCIIE: 0
CaMOCTOSITeJIbHAS pab0Ta HAaJl MHIMBUIYAIbHBIM IMPOEKTOM

Koncynprammm 0

HUmoeosas ammecmayus 6 popme oughghepenyuposannozo 3auema




2.2. TemaTu4ecKHH IUIaH U coAep:kaHue qucuumianusl «bUOJIOT U »

Haumenoeanue pazoenoe | Cooeprycanue yueonozo mamepuana (0CHO8HOE U RPOPeccuoHaIbHO-0PUEHMUPOBAHHOE), Oovem Koow
u mem J1abopamopmsle u RPAKMUYECKUe 3aHAMUS, NPUKTAOHOI MOOYIb (NPU HATUYUN) uacog dopmupye
MbIX
KomnemeH
uuit
1 2 3 4
Pa3nen 1. Buosiorusi kak Hayka. JKuBble CHCTEMBI M HX OPraHH3aI U
Tema 1.1. OcHoBHoOE coepkaHue Y4eOHOro MaTrepuaja 2 OK 02
bromnorust buonorus — Hayka o xuBoi npupoje. CBsi3u OHOJIOTUU € 0OIIECTBEHHBIMH, TEXHUYECKUMU U
B crcreme Hayk. OOWas | npyrumu ecTeCTBEHHBIMH Haykamu, (uiocopueii, peaurnei, STHKOH, SCTETHKOH ¥ TIPaBOM.
XapaKTCpUCTHKA KU3HH Ponp Ouonornn B GopMUpPOBAaHMM COBPEMEHHOM HaydyHOW KapTuHbl Mmupa. Cucrema
OMOJIOTUYECKHUX HaYK.
Metoapl TO3HAHUS KWUBOW TMPUPOJLI (HAOIIOEHNWE, SKCTICPUMEHT, OIMKMCAHHUE, H3MEpEHUe,
KJaccuuKaiys, MOJISTMPOBAaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
JKuwie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: onosorun. OTINYHNE KUBBIX CUCTEM
OT HeopraHudeckou nmpupoapl. CBOHCTBa OMOCUCTEM M MX pa3HOOOpasue.
YpoBHU opraHu3anuu OMOCUCTEM: MOJICKYISIPHO-TEHETUUECKHH, KICTOUHBIH,
OpraHU3MEHHBIN, MOMYISIIMOHHO-BUIOBOH, SKOCUCTEMHBIN (OHOTEOIIEHOTHIECKHUT),
OrochepHbIi
B TOM 4mciie IpakTHYEeCKUX 3aAHATHI 0
Pa3znen 2. XumMuuyeCKHil COCTAB U CTPOEHHE KJIETKH 9 OK 01
Tema 2.1. OCHOBHOe cojiepKaHue y4eGHOr0 MaTepualia OK 02
XMMUYECKHH COCTaB XUMUYECKUN COCTaB KJIETKU. XUMHYECKUE DJIEMEHThI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTBI. 2 OK 04
xietku. Boza Bona u munepanbHbie BenecTBa. DyHKIMU BOJIBI U MUHEPATBHBIX BEIIECTB B KIICTKE.
1 MUHEPAJIBHBIC BCIICCTBA. | TTo qepixanne 0CMOTHYECKOTO Oananca
B ToM yunciie npakTHYeCKUX 3aHATHH
[Ipaktuueckoe 3anarue Ne 1 «bronorudeckast pojib MUHEpaIbHBIX BEIIECTB B 00eCTIEUeHNUN 1

KU3BHCACATCIBHOCTH OPraHU3MOB, IIPOABJIICHUA z[Hc6ancha MUHCPAJIbHBIX 3JICMCHTOBY.




Tema 2.2.
buosgornuecku BaxxHbIE
XUMHYECKUE COETUHEHUS

OcHOBHoOe coep:kaHHe Y4eOHOro MaTepuajia

benku. CoctaB u ctpoeHue 6enkoB. AMUHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHnMble U
3aMEHMMbIE AMHUHOKUCIOTBL. AMUHOKHUCIOTHBIM COCTaB. YPOBHHU CTPYKTYpbl O€IKOBOM
MOJIEKYJIbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUECKHUE
cBoiictBa OecnkoB. buonornveckwe ¢GyHKIUM OenkoB. DEpMEHTBI — OHOJIOTHYECKHE
katanm3aropel. CTpoeHune (epMeHTa: aKTUBHBIA IEHTP, CyOcTpaTHas CHenu(UIHOCTD.
KodepmenTsl. Buramunbl. OTiamunst GepMeHTOB OT HEOPraHUIECKUX KaTaIN3aTOPOB.
VYrneBoabl: MOHOcCaxapuzbl (TJIIOKO3a, prb03a M J1€30KCUpHO03a), Iucaxapubl (caxaposa,
JIaKTO3a) M ToJiMcaxapuiibl (Kpaxmall, TJIUKOTEH, IIeJUTI0NI03a). buonornueckue ¢yHKIUN
yraeBoaoB.  Jlunuael:  Tpurnuuepunsl,  Gocomunuabl, crepounsl. ['mapodunasHo-
ruipopoOHbIe cBoicTBa. bruosnornueckue GpyHkuuu aunuaoB. CpaBHEHHUE YIIIEBOJOB, OEIKOB
W JTUNUJ0B Kak HCTOYHUKOB dHeprun. Hyknennosbie kucnotsl: JIHK n PHK. Hykneornaber —
MOHOMeEpHI HyKJIenHOBbIX kucioT. Ctpoenne u ¢pyukuuu J{HK. Ctpoenune u ¢pynkuuu PHK.
AT®: crpoenne u GyHKIHMH

B ToM 4uciie 1a00paTOPHBIX 3aHATHHI

JlabopaTtopnast pabota Ne 1 OnpeneneHue HaIM4uus Kpaxmana B TPOIYKTaX MATAHUS).

Tema 2.3.
CrpykTypHO-
(hyHKIIMOHATBHAS
OpraHu3aius KIeToK

OcHOBHOe co/lep:KaHue Y4eOHOIr0 MaTepuaJia

[uronorus — Hayka o kieTke. Kinetounas Teopus — mpumep B3auMOACHCTBUS UACH U (PaKTOB
B Hay4YHOM MO3HAHUU. MeTobl U3y4yeHUs KICTKH.

Knerka kak nenoctHas xuBas cucrema. OOuime NMpU3HAaKU KIETOK: 3aMKHYyTas HapyKHas
MeMOpana, moJsiekynsl JIHK kak renernueckuii anmapar, cucTemMa CHHTe3a Oerka.

Tunbel  KIETOK: dyKapuoTHYeckas H  Ipokapuotudeckas. (OcoOEHHOCTH  CTpPOEHUs
MpoKapuoTH4eckoi KieTku. Kierounas creHka Oaktepuil. CTpOEHHE 3YKapHOTHUYECKOMN
kieTk. OCHOBHBIC OTJIMYUS PACTUTEIBHOM, )KUBOTHOW W IpHOHON KieTKu. [loBepXHOCTHBIE
CTPYKTYphl KIETOK— KIJIETOYHAsi CTE€HKa, TJUKOKaJIuKC, ux ¢(yHkuuu. Ilnazmaruueckas
MeMOpaHa, ee CBONCTBA U (PYHKIUH.

Huromnasma u ee opranouabl. OmHomemOpannble opranouabl kinetku: OIIC, ammapar
lonpmxu, mm3zocombl. [lodyaBTOHOMHBIE OPraHOWBI KJIETKH: MHUTOXOHAPHH, IIJIACTHUIBL.
[Ipoucxoxxaenre MUTOXOHAPUM W minacTua. Buael mnactua. HememOpaHHBIE OpraHOWIBI
KIETKU: pUOOCOMBI, KJIETOYHBIA MEHTpP, UEHTPUOIH, PECHUYKH, KryTuku. DyHKIuu
OpraHouOB KJIETKU. BKitoueHus.

SAnpo — perynsTopHblii 1eHTp KieTku. CTpoeHue snapa: saepHas o0O0JOuKa, KapHuoIuia3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIOPT BELIECTB B KIETKE.

OK 01
OK 02

B Tom umncie 1a0opaTOpHBIX 3aHATHI




Jlaboparopuas pabota Ne 2 «CTpoeHue KIETKU (pacTeHHsI, )KUBOTHBIC, TPHObI) U KICTOYHBIC
BKJIIOUEHUS (KpaxmaJl, KApOTUHOUbI, XJIOPOILJIACThI, XPOMOILIACTHI)»

Pasznen 3. KuzHenesTeJJbHOCTDh KJIETKHA

Tema 3.1.
OOMeH BelEeCTB
U IIpEBpAILICHUE DHEPIUU
B KIIETKE

OcHoBHOE COACPKaHUuEC yqeﬁﬂoro MaTepualia

OOmMmeH BemiecTB, WM METab0JIM3M. ACCUMUIISIIMSA (ITACTUYECKUNA OOMEH) M JTUCCUMUIISLINS
(oHeprernyeckuii 0OMEH) — JB€ CTOPOHBI €IUHOI0 mpoiiecca merabonusMa. Poib 3akoHOB
COXpaHEHHs BEIIECTBAa M DHEPTUM B TMOHMMAaHUM MeTa0oim3ma. Tumbsl oOMeHa BEIIECTB:
aBTOTpo(HBINM U rerepoTpodHbiii. Pons ¢gepMeHTOB B OOMEHE BEHIECTB W TPEBpAICHUU
sHepruu B Kierke. PorocuHTe3. CBeroBas M TeMHOBass ¢a3bl (oTocuHTe3a. Peakuuun
¢doTocunTe3a. DPPeKTUBHOCTh (HOTOCHUHTE3a. 3HaUeHHE (POTOCHUHTE3A JJIs JKU3HHU Ha 3emile.
Bnusinue ycnoBuit cpenbl Ha (OTOCHMHTE3 U CIOCOOBI MOBBIIMIEHUS €r0 MPOAYKTUBHOCTH Yy
KYIbTYPHBIX  pacTeHHil. XeMmocuHTe3. XeMOCHHTe3upymwouue OakTepuu. 3HaueHue
XEMOCHHTE3a /IS ’KU3HU Ha 3emiie.

DOHeprerudeckuii oOMeH B KieTke. PaciienieHue BelecTB, BbICIEHNE U aKKyMYJIHpPOBaHUE
SHEPTUHM B KIETKE. DTambl dHEPreTHYecKoro oOMeHa. [ nmkomm3. bpokeHwe M €ro BHIBIL.
Kucnoponnoe oxucienue, win kieroyHoe apixanue. OkuciautensHoe ¢GochoprimpoBaHUe.
D hEeKTUBHOCTH PHEPrEeTUIECKOTO 0OMEHa.

OK 01
OK 02
OK 04

Tema 3.2.
Buocunres Oenka

OcHOBHOeE co/lep:KaHue Y4eOHOTr0 MaTepuaJia

Peakiun marpuuHoro cuHTe3a. ['enernueckas wuHbopmamms wu JHK. Peammsanus
reHeTH4YecKor mHpopMaIuu B KJIETKe. [ eHeTuuecKuii KoJ M ero CBOMCTBA. TpPaHCKPUIIUS —
marpuuHbiii cuaTe3 PHK. Tpancisanus — 6nocunrtes 6enka. Dtansl TpaHcisiuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B OMoCcHHTE3E OeIKa.

OK 02

B TOM 4mciie IpakTHYECKUX 3aHATHI

HpaKTI/I‘IeCKOC 3asaTe Ne 2 «Pemenwne 3a1a4 Ha OIpeAcICHHUE IIO0CICA0BATCIbHOCTH
HYKJICOTH OB

Tema 3.3.
Bupycsl

OcHoBHOe co/iepxkaHue Y4eOHOIro MaTepuaa

Heknetounsie ¢opmsel sxu3Hu — BUpychl. Mctopust otkpeiTus BupycoB (/1. 1. MiBanoBckuit).
Oco0eHHOCTH CTPOEHHUS U KU3HEHHOTO ILIMKIa BUPYcOB. bakrepuodaru. bonesnu pacrenuti,
KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpycaMu. Bupyc nmmyHonedunura yenoseka (BUY) —
Bo30Oynutens CIIM/la. [lpodunakTika pacpocTpaHeHus BUPYCHBIX 3a00JIE€BaHU.

Pa3nes 4. PazMHOXkeHHe M HHAMBHAYAIbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1.

| OcHoBHOE cofepskanue yueGHOro MaTepHaa

OK 01




JKM3HEeHHBIN TUKIT KIIETKA

Knerounslil nuki, WM >KM3HEHHBINA UK Ki1eTku. MHTepdasza u mutos. [Ipoueccsl,
npoTekaromue B uurepdase. Permukanus — peakius marpuuHoro cuaresa JJHK. Ctpoenne
XpoMocoM. XpOMOCOMHBIN HA0Op — KapHOTUIl. JIUMIIONAHBIN U rarIONAHBIN XPOMOCOMHBIE
Habopbl. XpomaTupsl. L{uTonornueckiue 0OCHOBBI Pa3MHOYKEHHUS M MHAWBUYAIbHOTO Pa3BUTHS
opranusMoB. Jlenenue kinetku — Muto3. Craguu muto3sa. IIpoueccsl, npoucxoasiye Ha
pasHbIX cTaausax MuTo3a. buonornueckuii cmpicin Murosa. [lporpammupyemas rubensb KI€TKU
— anoInTo3.

OK 02
OK 04

Tewma 4.2.
DopMBbI pa3MHOKECHHS
OPraHu3MoOB

OcHoBHOE COICPKaHUuE yqeﬁﬂoro mMaTtepualia

dopMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe M 1MojioBoe. Buabl 6ecrnonoro pa3MHOKEHHUS:
JICJICHUE HAJIBO€ U MOYKOBAHUE OJHO W MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BETETATUBHOE
pasmHokenue. VICKycCcTBEHHOE KJIOHUPOBAHUE OPTAaHU3MOB, €0 3HAYCHUE JIJIsI CeJICKIIUH.
[TonoBoe pa3smMHOX)EHHE, ero OTIIMUus OT O6ecmosioro. Meiio3. Ctaaun meiiosa. [Iporeccsr,
MpouCXOoAsIIMe Ha cTaausx Meio3a. [loBenenne xpomocom B Meitoze. Kpoccunrosep.
buonorudeckuii cMbIci ¥ 3HaUeHHE Melo3a. ['amerorenes — nmporecc 00pa3oBaHus MOJIOBBIX
KJICTOK Y )KUBOTHBIX. ITosoBEIE JKeNe3bl: CEMEHHUKH U TMYHHKH. O6p330BaHI/Ie H Pa3BUTHC
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u/l, SHIIEKIIeTKa) — CIEPMAaTOT€He3 U OOTEHE3.
OCc0OEHHOCTH CTPOCHHMS SHUIEKIIETOK U criepmaTo3oui0B. OmnogoTBopenue. [lapreHorenes.

OK 01
OK 02
OK 04

Tema 4.3.
NuauBuayaibHOE pa3BUTHE
OpPraHU3MOB

OcHOBHOE co/lep:KaHue Y4eOHOr0 MaTepuaJia

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DOMOpPHUOHAIBLHOE pa3BUTHE (SMOpPHOTEHE3). DTarbl
SMOPHOHAIBHOTO PAa3BUTHS Yy IIO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHWE, TacTpYJIsIHs,
opranoreHe3. [loctomMOproHanmbHOE pa3BuTHE. THUIBI MOCTIMOPHUOHAIBHOTO PAa3BHTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (DaKTOPEI,
criocoOHBIC BBI3BIBATH BPOXKACHHBIC ypoIcTBa. PocT W pasButHe pacteHuil. OHTOTEHE3
IIBETKOBOT'O PACTCHHUS: TBOWHOE OILIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTaJIUU Pa3BUTHSI.

OK 01
OK 02
OK 04

B ToM ymKciie npakTHYeCKUX 3aHATHIA

[Ipaktnueckoe 3ansatue Ne 3 «MHbekunoHHBbIE 3a00NIeBaHUA W SHUAEMUUA B HCTOPUU
Yel0BEYECTBAY.
IIpaktueckoe 3anarue Ne 4 «Bakuunanus kak npoduaakTika HHGEKIHOHHBIX 3a001eBaHUII»

Pa3nes 5. HacsieicTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.

‘ OcHOBHOe coep:KaHne Y1eOHOr0 MaTepuaia

OK 01




3aKOHOMEPHOCTH
HacJIeJOBAHUS

[IpenMer u 3amaun reHETHKHU. POJb IUTONOTHH W SMOPHOJIOTUM B CTAHOBIICHWU TCHETHKH.
Bxnaxg poccuiickux M 3apyOeKHBIX YYEHBIX B pa3BUTHE T'E€HETUKH. MeToAbl TEHETHKHU
(THOpHUIIONIOTUYECKUH,  IUTOTCHETUYCCKUH,  MOJCKYISIpHO-TeHeTH4YeCKui).  OCHOBHBIC
TeHEeTUYECKUE MOHATUA. [ eHeTHUecKkasi CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaxX CKpeIMBaHUH.
3aKOHOMEPHOCTH HACIEOBaHUs IPU3HAKOB, ycTaHOBIeHHBIC [. Mennenem. MoHornbpuanoe
CKpeliuBaHue. 3aKOH eAMHO00pa3usi THOPUIOB MepBOro nokosieHus. [IpaBuio
JOMMHUPOBaHMs. 3aKOH paclllelJIeHHs] IPU3HAKOB. | unoresa yuctorel ramer. [lonHoe u
HEMNoJIHOe ToMHUHUpoBaHue. lurnbpuiHoe ckpemyBanye. 3aKOH HE3aBUCUMOTO
HacJe0BaHus MPU3HAKOB. [luToreneTnyeckre OCHOBBI TUTHOPUTHOTO CKPEITMBAHKUS.
Ananusupyroluiee ckpeuiuBanue. Vcnonb3oBaHne aHaIU3UPYIOIIETO CKPEUUBaHUS IS
OTIpeJIeNIEHUs] TEHOTHIAa 0CO0U

OK 02
OK 04

B ToM 4HnciIe NPAKTHYECKUX 3aAHATHI

[Ipaktnueckoe 3anarue Ne 5 Pemienue 3amad Ha ONpeneeHNEe BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB TMpPU MOHO-, JAH-, TOJUTHOPUIHOM M aAHAIU3UPYIOIEM
CKpEIIMBAHUH, COCTABJICHUE T€HOTUITNYECKUX CXEM CKpEIIBaHU

OcHOBHOE co/lep:KaHue Y4eOHOr0 MaTepuaJia

Tema 5.2.
CremieHHOoe Hacje0BaHHue
MIPU3HAKOB

CuemieHHOE HaclieoBaHue npu3HakoB. PaboTta T. MopraHna 1o CerieHHOMY HacJieI0BaHHUIO
reHoB. Hapymienue cuernieHus reHOB B pe3ysbTaTe KPOCCHHTOBEpa. XPOMOCOMHAS TEOPHS
HAaCJEeACTBEHHOCTH. | eHeTHUECKHUEe KapThI.

I'enernka nona. XpoMOoCOMHOE ONpeeSIEHHE T0J1a. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHsIe ¥ rereporaMeTHbIe OpraHu3Mbl. HacienoBanue npru3HaKkoB, CIETIJICHHBIX C
MOJIOM

OK 01
OK 02
OK 07

B TOM 4nciie npakTHYECKUX 3aHATHH

HpaKTI/I‘IeCKOC 3agsaTue Ne 6 Pemenne 3a1a4 Ha OIMPEACICHUC BEPOATHOCTH BO3HUKHOBCHUA
HaCJICACTBCHHLIX ITPHU3HAKOB IIPHU CHCIIJICHHOM HACJICAOBAHUHU, COCTABJICHNC I'CHOTHIIMYCCKUX
CXCM CKPCIIMBAHUA

Tema 5.3.

OcHoBHOeE coiepxkaHue Y4eOHOro MaTepuasa




3aKOHOMEPHOCTH
U3MCHYUBOCTHU

N3meHunBOoCTh. BUbl H3MEHYMBOCTU: HEHACIEACTBEHHAs U HacieAcTBeHHas. Ponb cpensl B
HEHACJICICTBEHHON HW3MEHYMBOCTU. XapaKTePUCTUKA MOAU(DUKAIMOHHOW HW3MEHYHUBOCTH.
BaprannonHnslii psa u BaprannoHHas kpusast. Hopma peaknuu npusnaka. KommdyecTBeHHbIE U
KayeCTBEHHBIC TIPU3HAKU U X HOpMa peakiuu. CBOHCTBa MOIU(BUKAIIMOHHON H3MEHYNBOCTH.
HacnencrBenHasi, WM TeHOTHIMYECKas H3MEHUYMBOCTh. KoMOMHATHBHAas W3MEHYHBOCTb.
Meiio3 ¥ 1OJOBOW MpOLECC — OCHOBAa KOMOWHAaTUBHOM WM3MEHYMBOCTH. MyTalMOHHas
n3MeHunBoCTh. Kilaccudukanus Myrauuid: IeHHblE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa u
MPUYKHBI MyTaluil. MyrareHHble (pakTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIIECTBEHHON
n3meHunBocty H. 1. BaBunosa

B Tom uncie MPAKTUHICCKHUX 3aHATHI

[Ipaktnueckoe 3anatne Ne 7 Pemienue 3amad Ha ONPEEIEHUE BEPOSTHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB MpPH Pa3jIMYHBIX THUIIaX B3aUMOJIEHCTBUS T'€HOB, COCTAaBJICHHE
TeHOTUITMYECKUX CXEM CKPEIIMBAHUS

Tema 5.4.
T'eneTuka yenoBeka

OcHOBHOeE co/lep:KaHue Y4eOHOTr0 MaTepuaJia

l'eneruka 4uyenoBeka. Kapumotunm dyenoBeka. (OCHOBHBIE METOJbI TEHETUKH YEJIOBEKA:
TE€HEAJOTHYECKUN, OJM3HEIOBhIN, IUTOTCHETUYECKUM, OMOXUMUYECKUN, MOJIEKYISPHO-
reHetndeckuii. COBPEMEHHOE ONpPEACIICHUE TEeHOTHUMA: MOJHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTHIIUPOBaHKE, B TOM uucie ¢ nomoipto [11P-ananu3a. HacnencrBennsie 3a00neBaHus
YeJoBeKa: TeHHbIE O0oJie3HH, OO0JIE3HW C HACIEACTBEHHOW IMPEAPACIIONIOKEHHOCTHIO,
XpoMocoMHbIe Oomne3nn. ComaTH4ecKue W TreHepaTuBHbIe MyTanud. CTBOJIOBBIE KIIETKHU.
[TpuHIUIIBI 310POBOTO 00pa3a KU3HU, JUATHOCTUKH, MPO(UIAKTUKN U JICICHUS TCHETHIECKUX
OoJie3Hel. MeIMKO-TeHeTUYeCKOe KOHCYJIbTHPOBAaHHUE. 3HAYCHUE METUIIMHCKOW T'eHETUKH B
MPEAOTBPAIICHNUN U JICYCHUH I'€HETHYECKUX 3a00JICBaHUH YEIIOBEKA

B TOM 4mciie npakTHYECKUX 3aHATHH

HpaKTI/I‘IeCKOC 3aasaTue Ne 8 «CocTraBiieHHE U aHATIN3 POAOCIOBHBIX YCJIOBCKA»

Pazgen 6. DBoJTroLMOHHAA OMOJIOT S

(o3}

Tema 6.1.
DBOJIIOIIMOHHAS TEOPUS U

OcHoBHOe cojiepxaHue Y4eOHOIro MaTepuaa

Hpe,[[HOCLIJ'IKI/I BO3HHUMKHOBCHUA 3BOJIIOLII/IOHHOI>'I TCOPHUMU. 3BOJ’IIOI_II/IOHH85I TCOPpHA U e€ MecTo B

OK 01
OK 02




ee MecTo
B OnoJioruu

Oouonornu. BrusHUE SBOJIONMOHHONW TEOPUM HA pa3BUTHE OWMOJIOTUM M JPYrHX HayK.
CeupzerenbcrBa 3Bostonuu. [laseoHTon0rMUECKNE: MOCIEI0BATENBHOCTD MOSBJICHUS BUJOB B
MAJIEOHTOJIOTUIECKON JIETONMCH, TepexoaHble (opMbl. buoreorpadudeckue: CXOJICTBO H
pasznuune GayH u GIop MATEPUKOB U OCTPOBOB. IMOPHUOIOTHUSCKUE: CXOJICTBA U PA3TUIHS
SMOPHOHOB pa3HBIX BHUJOB MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aQHAJIOTMYHBbIE, pPYAUMMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOoJIEKYJIIPHO-OUOXUMHUYECKUE:
CXOJCTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX IYyTeH Yy Bcex
YKUBBIX OPraHU3MOB.

OpomonmonHas teopus Y. lapsuna. [Ipeanocsliku BO3HUKHOBEHUS JapBUHK3Ma. [[BrKymive
CWJIBI DBOJIIOLMM BUJOB N0 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPH OrPaHUYEHHOCTH
pecypcoB, HeonpeesIEHHAs U3MEHYMBOCTh, 00pb0a 3a CyIeCTBOBAHUE, €CTECTBEHHBINH 0TOOD)

Tema 6.2.
MukposBontonus

OcHOBHOE co/lep:KaHue Y4eOHOTr0 MaTepuaJia

Cunrternueckas Teopusi 3Bojonnu (CTD) um e€ OCHOBHBIE TOJIOKEHUSI. MUKPOIBOJIIOIHSI.
[Tomynsimus Kak eAMHUIIA BUIA U SBOJIIOLUY.

JBuxymue cuibl ((hakTopbl)3BOIIOLMH BUIOB B pUpoie. MyTallMOHHBIH mpoliece U
KOMOMHATHBHAsI U3MEHYMBOCTD. [lomysiimoHHbIe BOHBI U Apeiid renoB. M3omsus u
murpais. EctecTBeHHbII 0TOOp — HanpaBJsitoNuil hakTop 3BoIOIHH. DopMBbI
ecTecTBeHHOro otbopa. Ilprcrnoco6ieHHOCTh OPraHM3MOB KaK Pe3ysIbTaT SBOIIOIUH.
[Tpumepsr npucrnocobaeHnid y opraau3MoB. ApoMopdo3bl 1 uaroaganTanui. Buag u
BuooOpazoBanue. Kpurepuu Buma. OcHoBHBIE (OpMBI BU1000pa3oBaHus: reorpaduyaeckoe,
9KOJIOTHYECKOE

Tema 6.3. Makpo3BOJIIOITHUS

OCcHOBHOE cO/Iep:KaHue Y4eOHOT0 MaTepuaJia

MaKpOSBOJ'IIOI_[I/IH. CDOpMI)I 3BOJIIOIIUH: q)HHeTI/I‘IeCKaﬂ, AUBEPIrCHTHAA, KOHBCPIrCHTHAs,
ImapajjicjibHasi. HeO6paTI/IMOCTI> 9BOJIFOLNH

B TOM 4nciie npakKTHYEeCKUX 3aAHATHI

HpaKTI/I‘IeCKOG 3agaTe Ne 9  «Omnmcanue IIPpUCIIOCO OJIEHHOCTH opranusmMa Hu €€
OTHOCHUTCJIbHOT'O XapaKTCpa»

OK 04

Pa3zjien 7. Bo3HUKHOBEeHHE M pa3BUTHE KU3HHM Ha 3emuie

Tema 7.1.

\ OcHoBHOeE coiepxkaHue Y4eOHOro MaTepuasa




3apoxaeHue
" PA3BUTHUC ) KU3HU

JloHayuHble TNpPEACTABICHUS O 3apOKAEHUM >XKU3HM. HayuHbple runore3sl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: abHoreHe3 M MaHcrnepMHs. XMMUYecKas 3BOJIONHS. AOWOTEHHBIH CHHTE3
OPraHMYECKHUX BELIECTB M3 HEOPraHWYECKUX. OKCIIEPUMEHTAIbHOE IOATBEPXKACHUE
XUMHUYEcKOM 3Bojrouuu. HawanbHbple sTambl Ouonoruueckoit sposronuu. ['mmorteza PHK-
mupa. DopMupoBaHHE€ MEMOpPAaHHBIX CTPYKTYp M BO3HHUKHOBEHHE NpOTOKIETKU. [lepBbie
KJIETKU U UX 3BOJIIOLMSL. POPMUPOBAHNE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

PazButue xxu3HM Ha 3emiie 1o 3pam u nepuoaam. Karapxeit. Apxeiickas u nmpoTepo3onckas
apsl. [laneo3oiickas 3pa u €€ nepruoapl: KeMOPUNCKUNA, OPJJIOBUKCKUMN, CUITypUIICKUH,
JI€BOHCKHI, KAMEHHOYTOJIBHBIN, IEPMCKHI. Me30301CKast 3pa U €€ epruobl: TPHACOBBIM,
IOpCKHi, MenoBoi. KaliHO30McKas 3pa U €€ Nepro/Ibl: NAJIEOr€HOBBIN, HEOT€HOBBIN,
AHTPOIIOT€HOBBIN

Tema 7.2.
Cucrema OpraHm4ecKoro
mupa. [Iponcxoxnenne
YeJIOBEKA — aHTPOIIOT€HES

OcHOBHOe co/lep:KaHue Y4eOHOr0 MaTepuasa

Cucrema OpraHM4yeckoro Mupa Kak OTpakeHue 3BOJIOIUH. OCHOBHBIE CHUCTEMAaTHYECKHE
TPYIIITBl OPTraHW3MOB. XapaKTePUCTHKA KIMMaTa W TeOJOTHYeCKHX TMporeccoB. OCHOBHBIC
3Tarnbl SBOJIIOIMH PACTUTEIHLHOTO U dKUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHUN U KUBOTHBIX.
[TosiBneHue, pacuBeT U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

DBOJIONMS YeJIOBEKAa. AHTPOTOJIOTHUS KaK Hayka. Pa3BuTre mpeAcTaBieHuil O MPOUCXOKIACHUN
yenoBeka. MeTo bl u3yueHus: antponoreHe3a. CxoAcTBa U pa3inyuus YeJIOBEKa U )KUBOTHBIX.
CucremaTrdeckoe MoJIoKeHHE ueoBeka. [IBmkymue cuitbl ((pakTopbl) aHTpOTIOTeHEe3a.
HacnencrBenHas ”3BMEHYMBOCTh U €CTECTBEHHBIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HHU,
W3TrOTOBJICHUE OPYAUN TPYZAa, MBIILICHUE, PEUb

Tema 7.3.
OCHOBHBIE CTaIAU
JBOJIIOLIMU YEIOBEKA

OcHOBHOe co/lep:KaHue Y4eOHOT0 MaTepuaJia

OcHOBHBIE CTaJMM W BETBU OHBOJIOLMU YEJOBEKAa: AaBCTPAJOMUTEKH, YeTOBEK YMEIbIH,
Yenoek mnpamoxonsmuid, YeroBek HeaHIEpTalIbCKUM, YelOBEK pa3yMHBIH COBPEMEHHOIO
tuna. Haxoku uMcCKoOmaeMblX OCTaHKOB, BPEMs CYIIECTBOBaHHUs, 00JIACTh PacCIpOCTPaHEHU,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

UYenoseueckue pachl. OCHOBHBIE OOJBIINE PAChl: €BPONICOUAHAS (€Bpa3uiickas), HErpo-
aBCTpalonHas (3KBaTOpUAIIbHAS), MOHTOJIOUTHAS (a3MaTCKO-aMepuKaHcKasi). UepTsl
MPUCTIOCOOIEHHOCTH MPECTaBUTENEH YeTOBEUECKUX Pac K YCIOBHSIM CYIIIECTBOBAHUS.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma

OK 01
OK 02
OK 04

B ToM 4HcJIe NPAKTHYECKUX 3aHATHI

[Ipaktuyeckoe 3anatue Ne 10 «IIpucnocoGieHHOCTh YeIoBeKa K pa3HbIM YCIOBHSIM CPEJBbI.
Bnusinue reorpaduueckoit cpepl Ha MOpGOJIOTHIO U (PU3UOJIOTHIO YEJIOBEKa»




Pazgen 8. Opranusmbl H OKpY:KaloIas cpeia

Tema 8.1. OcHoBHoOe coep:kaHHe Y4eOHOro MaTepuaJia 2
OkoJorus DKOJIOTUS KaK HayKa. 3aJayy ¥ pa3ienbl IKOJOTUU. MeTo bl 3KOJOTHYECKUX UCCIIEA0BaHUM. OK 01,
Kak Hayka. Cpelbl KU3HU. | DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO ueioBeka. Cpesibl OOMTaHUS OPraHH3MOB: OK 02,
Okonorndyeckue HaKTopsl BO/IHAsI, HA3EMHO-BO3/YIIIHAs, IOYBEHHAsl, BHYTPUOPraHU3MEHHAsI. DKOJIOTHUYECKUE (PaKTOPBI. OK 04,
Knaccugukamus skonormueckux GakTopoB: aOMOTHUYECKHE, OMOTHYECKHE U aHTPOIIOTCHHEIE. OK 07
JleiicTBHE IKOJOrMUECKUX (PaKTOPOB Ha OpraHu3Mbl. AOnoTnyeckue GakTophl: CBET,
TeMIiepaTypa, BliaxHocTh. @otonepuoausM. [IpucnocoOneHuss opraHu3MOB K ICHCTBHUIO
abuoTtuyeckux ¢akropoB. buonornueckue putmel. buornueckue gpaxropsl. Busas
OMOTHMYECKUX B3aMMOJICHCTBHUIM: KOHKYPEHLIUS, XUITHNYeCcTBO. [lapasutusm, Myryanusm,
KOMMEHCAINU3M (KBapTUPAHTCTBO, HaXJI€OHUYECTBO), aMEHCAIN3M, HEUTpain3M. 3HaueHue
OMOTHYECKUX B3aMOJICHCTBUI JUIs CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.
Tema 8.2. OcHOBHOE cojiepkaHue Y4eOHOro Marepuaja 2
DKOJIOTHYECKHE DKOJIOTHYECKHE XapaKTePUCTUKH Nonyasiuni. OCHOBHbBIE MIOKa3aTeNN MOMYJISLUN:
XapaKTEePUCTUKHI YHCIIEHHOCTb, IIIOTHOCTb, POK/IaEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. JuHamuka 1
MOMYJISITIT YUCJIEHHOCTH MOMYJISIIUU U €€ Perysius
B TOM 4nciie npakTHYECKUX 3aHATHH
[Ipaktnueckoe 3ansTue Ne 11 «Iloacy€r mIOTHOCTH NOMYJIALMI Pa3HbIX BUJIOB PACTEHUI» 1
Pazgen 9. CooliecTBa U 3K0JOrHYeCKHE CHCTEMbI 10
Tema 9.1. OcHOBHOE cojiepKaHue Y4eOHOro MaTepuaja
CoobmectBa opranu3MoB, | CoolmiecTBO opraHu3smMoB — OuorieH03. CTpyKTyphl OHOIICHO3a: BHIOBAsl, IPOCTPAHCTBEHHAS, | 2 OK 01,
SKOCUCTEMBbI Tpodudeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OHOIICHO3E. OK 02,
DKOJIOTHYECKHE CUCTEMBI (9KocucTeMbl). [IoHsTHE 00 2KOCHUCTEME U OMOTEOIICHO3E. OK 04,
OYHKIMOHATbHBIE KOMIIOHEHThI SKOCUCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, PEIYLICHTHI. OK 07,
KpyroBopoT BeliecTB 1 MOTOK HEPTUU B sKocucTeMe. Tpodudeckue (MUIIeBbIe) YpOBHU IIK 2.6

9KOCUCTEMBI. [IuIIeBkIe 1IENH U CEeTH. OCHOBHBIE TTOKA3aTeIN 3KOCUCTEMBI: 6I/IOMaCC3.,
IpoAaAYyKIUs. ODKOJIOTHYECKHUE nUupaMuabl: IIpOAYKIUH, YNCIICHHOCTH, ounomaccel. CBolcTBa
3KOCHCTCM: YCTOI‘/'I‘H/IBOCTB, caMoperyJrsinus, pa3BUTHC. CYKHGCCI/IH.




Tema 9.2.
IIpupoaHbIE S3KOCUCTEMBI

OcHoBHoOe coJep:kaHue Y4eOHOI0 MaTepuaJa

[Ipupoanble HSKOCUCTEMBI. OKOCUCTEMBI peK U 03€p. ODKOCUCTEMA XBOWHOIO WIH
LIUPOKOJIMCTBEHHOTO jeca. AHTpONIOTreHHbIE 9KOCUCTEMBI. ATpO3KOCHCTEMBI.
VYpOoskocucrembl. buonormueckoe UM XO3AHCTBEHHOE 3HAUEHUE AarpodKOCUCTEM U

ypOo3kocucteM. buopazHoobpaszue kak (axtop ycrtoitumBocTH 3kocucteM. CoxpaHeHue
OMOJIOTMUECKOT0 pa3HOOOpa3us Ha 3emiie.

Tema 9.3.
buocdepa —
riao0ananHas

JKOCHCTEMA 3eMIIH

OcHoBHOE COICPKaHUuE yqeﬁﬂoro MaTepualia

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuniipl, coctaB u cTpykTypa ouochepst. XKupoe
BeIEeCTBO U ero pyHkuuu. OcobeHHoCTH GMocdephl Kak riI00anbHON 3KOCUCTEMBI.
JluHamuueckoe paBHOBecue U 0OpaTHas cBs3b B Orocdepe. KpyroBopoTs! BeriecTs u
OMOTEOXMMHUYECKHUE ITUKIIBI DJIEMEHTOB (yrjiepoja, a30Ta). 30HAIBHOCTh OHOC(hEpHI.
OcHOBHbBIE OMOMBI CYIITU

Tema 9.4.
Bmmsgune AHTPOIIOICHHBIX
(dakTopoB Ha buochepy

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE Co/lepkaHue (CoAepKaHUue NMPUKJIATHOT0 MOAYJIsI)

UYenoseuectBo B Omocdepe 3emum. AHTpONOTEHHbIE H3MEHeHUsI B Ouocdepe. ['modanbHbIe
sKoJIoTHYeckrue mpooOnembl. CocyliecTBOBaHME MPHPOIRl W dYenoBedecTBa. CoxpaHeHHE
O0uopa3zHoOoOpa3usi Kak OCHOBa ycToWumBocTH Ouocdeprl. OcCHOBA PpalMOHAIBHOTO
yIIpaBJICHUS TIPUPOJAHBIMH PECYPCAMH M UX HCIIONIb30BaHKe. JJOCTIKEHNsT OMOJIOTHN U OXpaHa
TIPUPOTBI

B TOM 4nciie NpaKTHYEeCKUX 3aAHATHI

[TpakTrnueckoe 3anstue No 12 «OTX0a61 TPOU3BOICTBAY

Tema 9.5.
Bnusgnaue cornuanbHo-
9KOJIOTHYECKHX (DaKTOPOB
Ha 3JI0POBbE YEJIOBEKA

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE Co/lepkaHue (CopepKaHue NMPUKJIATHOTO MOIYJIs1)

310poBbe U ero coctapisitomye. OakTophl, MOJOKUTEIBHO U OTPULIATENBHO BIHSIOIINE HA
opranu3M yenoBeka. [Ipobrema TEXHOTEHHBIX BO3JCHUCTBUNM Ha 370pPOBbE UEJIOBEKa
(P7eKTpOMAarHUTHBIE TOJISA, OBITOBass XUMHMsI, H30BITOYHBIC IIYMbI, paaudamus W T.IL.).
Apnanranus opraHd3ma 4dejoBeka K ¢akropaM okpyxatomed cpenbl. [IpuHIUIBI
dbopmupoBanus 310poBhecOeperaroiiero nopeneHus. Ousnyeckass akKTUBHOCTh M 3JI0POBBE.
broxuMmuueckne aceKThl palioHaIbHOTO TUTAHHUS

B tom uncie nabopaTopHbIX 3aHITHI

JlaboparopHas pabdora Ne 3 «BnusHue abuoTuueckux (pakTopoB Ha YeIOBEKa» (B KauecTBE
TPUITEPOB, CHIKAIOIUX PaOOTOCIOCOOHOCTh, MCIIOJIB30BaTh YCIOBUS OCYLIECTBICHUS
npodeccHoHaIbHOMN IeITEIbHOCTH: IIyM, TeMIleparypa, Gu3ndeckasi Harpys3ka u T.J1.)

Pazgen 10. Cennekumsi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTMH

Tema 10.1.

| OcHoBHOE cofep:kanue y4eGHOr0 MaTepHaa




Cenexuusa
KaK HayKa U TpOoIIecC

Cenekiuus Kak HayKa ¥ Ipolecc. 3apokIeHHUe CeNeKIUU U Jomectukanus. Yuenue H. U.
BaBuiioBa o0 11eHTpax MHOroo0pasus U MPOUCXO0KIECHUS KyIbTYpPHBIX pacTeHUM. LleHTpsl
MIPOUCXOXKACHUS IOMAIIHUX )KUBOTHBIX. CopT, opoja, mraMM. COBpEMEHHBIE METOIbI
ceneKui. MaccoBbIi M HHIMBHIYAIbHBIH OTOOPHI B CENIEKIIUN PACTEHUI U )KUBOTHBIX.
Orenka skcTepbepa. biM3kopoICTBEHHOE CKpeluBaHne — MHOPUAUHT. YncTas TUHUS.
CkpemuBanue YUCThIX JIMHUHA. ['eTepo3uc, nmm rudbpunnas cuna. HepoacrsenHoe
CKpeuuBanue — ayropuanar. Otaanénnas rudpuanzanus u e€ ycrnexu. VIcKkyccTBeHHBIH
MyTareHe3 1 NoJy4YeHHe MOJIUIIONI0B. JJoCTHKEeHHs CeNeKIUN PacTeHUH, )KUBOTHBIX U
MHUKPOOPTaHHU3MOB.

Tema 10.2.
OCHOBBI OMOTEXHOJIOTUHN

OcHoBHOE CoACpKaHuE yqeﬁﬂoro MaTrepuajia

buoTtexHonorus kak oTpaciib Ipou3BOJICTBA. [ €eHHas HHXeHepus. JTanbl CO3AaHUs
pexom6unanTHoit JIHK u Tpancrennsix oprannzmoB. Knerounas nnxenepus. Knerounsie
KYyJIbTypbl. MUKpPOKJIOHAJIBHOE pa3MHOKeHUE pacTeHnid. KitonnpoBanue
BBICOKOITPOTYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. JKOJOTHYECKHUE U STUYECKUE
npoOiemsl. MO — renernyecku MoM(UIIMPOBAHHBIE OPTraHU3MBI

Tema 10.3.
Bbuorexnonorun
B JKH3HU U npodeccun

IIpodeccnoHabHO OPUEHTHPOBAHHOE Co/lepkaHue (CoAepKaHUue MPUKJIATHOT0 MOLYJIs1)

OCHOBHBIC HAIPaBJICHUS COBPEMEHHOW OMOTEXHOJIOTHH B MPOPECCHOHATBHON JCSITEILHOCTH
yenoBeka. Metoapsl OnorexHosorni. OObEKThl OMOTEXHOJIOTHU. DTHUKA OMOTEXHOIOTHYECKUX
W TEHETHYECKHUX OSKCIepuMeHTOB. [IpaBmia ToMcka ©  aHalu3a OHOIKOJOTHYECKOU
WH(OPMAIMK U3 PA3IMYHBIX UICTOYHHKOB (Hay4Hasl U yaeOHO-Hay4YHas JMTepaTypa, CpelCcTBa
MaccoBo# nHMOpMaIuu, ceTb IHTEpHET U Apyrue)

B TOM 4nciie npakTHYEeCKUX 3aHATHI

[Ipaktnueckoe 3anstue Ne 13 Keiicel Ha aHanu3 mHOpPMAIMU O HAYYHBIX JIOCTHIKEHUSX B
00J1aCTH TeHETUYECKUX TEXHOJIOTUH, KIIETOUHOI UHKEHEPUH, TUILEBbIX OMOTEXHOJIOTHil.
[IpakTnueckoe 3ansatue Ne 14 3ammura Keica: IpeICTaBICHUE PE3YJIbTATOB PEIICHUSI KEHCOB
(BBICTYILICHUE C MPE3CHTAIUEH).

OK 01,
OK 02,
OK 04,
OK 07
I1IK 2.6

Paznen 11. Penrenne KeiicoB B 00/1aCTH OMOTEXHOJIOT M

10

Tema 11.1.
buorexnoigoruun
B IIPOMBILIJIEHHOCTH

IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COePKaAHME (CoMepKaHUEe MPUKJIATHOTO MOTYJIs1)

Pa3BuTre NpoMBINUIEHHOW OMOTEXHOJIOTMH U €€ NPUMEHEHHE B JKU3HU YEJIOBEKa, MOUCK U
aHanu3 MH(GOPMAIMM U3 PA3IMYHBIX MCTOYHMKOB (Hay4yHas M ydueOHO-HaydHas JIMTepaTypa,
CpeAcTBa MaccoBOM nMHpopMauuu, cetb MIHTepHET u apyrue)

B ToM 4HcJIe NPAKTHYECKUX 3aHATHI

OK 01,
OK 02,
OK 04,
OK 07




Ne 15 Keiicel Ha ananu3 uHOpManMu O Pa3BUTHH MPOMBIIUICHHONH OuorexHosoruii (mo | 4 IIK 2.6
MUHHU-TPYIIIaM).
Ne 16 3ammra keiica: mnpeacTaBieHUE pE3YJIbTAaTOB pEIICHHUS KEWCOB (BBICTYIUIEHHE C
IIpe3eHTale)
Tema 11.2. IIpodeccoHAILHO OPHEHTHPOBAHHOE COJCPKAHUE
ConuanbHO-3THYECKUE OTUYECKUE acTEeKThl Pa3BUTUS OMOTEXHOJIOTMM M IMPUMEHEHUE UX B KU3HU YeJloBeKa, Mouck | 1
aCHEeKThl OMOTEXHONOTUH | 1 aHamM3 UHOOPMAIMU U3 PA3IMIHBIX HCTOYHUKOB (HAaydHas W ydeOHO-HaydHAs JINTEPaTypa,
cpeacTBa MaccoBoi nHpopMaiuu, cetb HTepHeT u 1pyrue)
B TOM uncie npakTU4ecKux 3aHATUN
Tema 11.3. IIpo¢eccHoHAILHO OPHEHTHPOBAHHOE COJACPKAHUE
buoTexnonoruun Pa3Butne OMOTEXHOJNIOTMII C TIPUMEHEHHMEM TEXHUYECKUX cucteMm (Omoumkenepus, | 1
Y TEXHUYECKHE CUCTEMBEI | OnomHpopMaTuka, OMOHHMKA) W HMX NPUMEHEHHWE B JKHU3HM 4YeJIOBEKa, MOUCK U aHalu3
nH(pOpMaLUK U3 Pa3IMYHbIX UICTOYHHUKOB (Hay4Hasi U yueOHO-Hay4Has JUTepaTypa, CpelcTBa
MaccoBoi nHGopmanuu, cetb UHTEpHET 1 Ipyrue)
IIpomexyrounas arrecraums (1uddepeHIMPOBAaHHBIN 3a4ET) -
Bcero: 72




3. YCJOBUS PEAJU3ALIMM OBLIEOBPA3OBATEJLHOMI
JTUCHUATIIUHBI

3.1. OcHauenne y4eOHOro KaduHera:

Jlns peanuzanuul IporpaMMbl y4eOHOM JUCHMIUIMHBI B HAJIUYUU HMEETCS
yueOHbI kabuHeT 6uosioruu. B cocraB kabuHeTa OMOJIOTUM BXOAUT JIabopaTopus C
nabopanTckoil komHaTtod. I[lomemienne kaOuHeTa YIOBIETBOPSAET TpeOOBAaHUAM
CaHuTapHO-3MUACMHUOIOrHYecKuX rpaBui 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02)
Y OCHAILEHO TUIOBBIM 000PYI0BaHUEM.

Ob6opynoBanue yueOHOro kabnHeTa:
- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00yYaroInXcs;
- yueOHas JOCKa;
- pabouee MECTO MPEeno/1aBaTens;
- KOMIUIEKT Y4eOHO-HaTJIsAIHbIX TocoOuid «buonorus»;
-TexHu4eckue cpecTBa 00yUeHus : MePCOHATBHBIA KOMITBIOTED.

O6opynoBanue j1abopaTopuu UM pabounx Mect JiabopaTopuu (00Opya0BaHME

U1l GPOHTANBHBIX JJa00OPATOPHBIX PadOoT).

JlaGoparopHas MeOenb:

Komrmuiekt yaeOHO-MeTOINYeCKOW TOKYMEHTAINH ;

- pabodas mporpamMmma y4eOHOU TUCIUIUIHHBI,

- KaJICHJIapHO-TEMATUYECKOE TUTAHUPOBAHUE;

- METOJIMYECKUE YKA3aHMsI JUIsl BBHITTOJIHEHHS MPAKTHUYECKUX M JTAOOPAaTOPHBIX
paoor;

- KOHTPOJIbHO-OLICHOYHBIE CPE/ICTBA.

3.2. UupopmanunonHoe odecnevyeHne peaju3anu NporpaMmmMbl
3.2.1 OcHOBHBIE NIEYATHBIE U3JaHUS

1. Korcraatunos, B.M. buonorus mist npodeccuii u cnenuanbHOCTEH TEXHUIECKOTO
M €CTeCTBEHHO-Hay4YHOTro mpoduieii: yaeOnuk / B.M. Koncrantunos, A.I'. Pe3anos,
O.E. daneesa. — 10-¢ m3x., crep. — M.: Akagemus, 2022. — 320c. — ISBN 978-5-
0054-0478- 7. — URL:http://akademia-moscow.ru/catalogue/4831/633231/. — Pexxum
JOCTyTIa MO Moanucke. (mara odpamenus 23.01.23)

3.2.2 OCHOBHBIC 3JICKTPOHHBIC U3TaHUS



1. OBC JlaHs.



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJBHOM JUCIHUILIAHBI

Oowas/npogheccuonanvruasn
KoMnemeHnyus

Paszoen/Tema

Tun OUECHOUHDBIX

Meponpuamus

OK 0l. Bsibupars crocoOsr
peuieHus 3amad
npodeccnoHaIBHO N
JEATSIBHOCTH MPUMEHHUTEIILHO
K Pa3IMYHBIM KOHTEKCTaM

Temmr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4IT-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-0/c, 11.1IT-0/c

OO6cyx1eHne 1o Borpocam
JEKIUA

Pa3pabotka rioccapus
3arnojgHEHUEe  CPaBHUTENBbHBIX
TabInL

TectupoBanue

VYerHbIM onpoc

JIMKTaHT Ha WCNOJb30BaHHUE
apryMeHTOB, OMOJIOrH4YEeCKON
TEPMUHOJIOTHH U CHMBOJIMKH
NupuBunyansHas
camocTosiTeNbHas paboTa
[IpencraBienune pe3ylbTaTOB
MPAKTHYECKUX padboT
KoHnTpoibubie paboThl

3ammuTa TBOPUYECKUX padoT

3amnra WHIUBULYAITBHBIX
MIPOCKTOB
Brinonaenune 3aJaHUN

MIPOMEKYTOUYHOM aTTECTAlUKI

OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi JUCKYCCHS TIO

COBPEMCHHBIC cpeacrsa | 4,1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIEKIHH

MOUCKa, aHanma | 71.73 81, 8.2, 9.1-9.3 Pa3paboTka MeHTaIBHON

u MHTEPNPETANH | g -1/ g 5[T-o/c. 10.1. | KAPTPI B MHHH Ipynimax

uH(OpPMALWH, u ; ' ' | BelnosiHeHue ¥ 3amuTa

MH()OPMALIMOHHBIC TEXHOJIOTUN 10.2, 10.3MI-o/c, 11.11-0/c 1a00paTOPHBIX PadboT

JUTST BBITOJIHEHHS 3a1a4 [IpencraBieHne  pe3ysbTaTOB

podeccHoHaIbHON MPAKTHYECKUX padoT

JIEATEILHOCTH [TpencraBieHHEe YCTHBIX
COOOIICHUH C MPEe3eHTaIUEH,
[IOITOTOBJICHHBIX I10 IEPEUHIO
HCTOYHUKOB,
PCKOMEHI0BaHHBIX
IperoaBaTesieM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyx1eHue 1o BOIIpocam

B3aMMOJICCTBOBATh 1 | 4.3, 51-5.4,6.1-6.3, 7.1-7.3, | Jekuun

paboTaTh B  KOIIGKTHBE H | g1 8.2, 0.1-9.3, | IIpencraBnenne  pesynabTaToB
KOMaH/1e 9.4M-0fc, 9.5M-o/c, 10.1, gpaKTquCKHX paboT ;
aluTa TBOPYECKUX paboT
10.2, 10.3M-0/c, 11.1Tkofe | o 0P ananiyaanmx
IIPOEKTOB

OK 07. ConeiictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OGcyx1eHHe 1Mo BOIpocam

COXpaHCHHIO OKpyXKaromen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | iekuuu

CpefiBl,  pecypcocOepexeHuio, | 71.73 81 8.2 0.1-9.3, | Paspaborka rnoccapus

NPUMEHSATh 3HAHHS 3amoyiHeHHEe  CPAaBHUTEIBHBIX

00 U3MCHCHHNU KjMmMara,

9.4IT-o/c, 9.5IT-o/c, 10.1,

Ta0IUI]




IIPUHLIUIIBI OepeKITUBOTO
MPOU3BOJCTBA,  APPEKTUBHO
JIEMCTBOBATh B UYPE3BBIYANHBIX
CUTYaLMIX

10.2, 10.311-0/c, 11.111-0/c

TectupoBanue

VYeTHbII onpoc

JIMKTaHT Ha WCNOJb30BaHHUE
apryMEHTOB, OHOJIOTUYECKOMI
TEPMUHOJIOTUH U CUMBOJIMKA
NupuBunyansHas
camocTosiTesnbHas paboTa
[IpencraBienue pe3ysbTaTOB
IPAKTHYECKUX padoT
KoHTpobHbIE paboTh

3amuTa TBOPUYECKUX padboT
3amura WHAUBHUIYaJIbHBIX
IIPOEKTOB

Brinmonnenue 3aiannii
MIPOMEKYTOUYHOM aTTECTAlNKI

IK 2.6.
coOoiIeHne
OXpaHbl Tpyaa, O€30MacHOCTH

KoHntpouss
TpeboBaHU

KUBHCACATCIBHOCTH W 3allUTy

OKpYXarollled  cpelapl  IpH
BBITIOJIHEHU N CTPOUTECIIBHBIX
pabot Ha 00BbeKTaxX

KalUTaJIbHOTO CTPOUTENBCTBA,
pEMOHTa U  PEKOHCTPYKLHUHU

3TaHUI

Tema 11.1 IT-o/c

Pemenne kericoB




5. MEPOITPUATHUSA, SAIINTAHUPOBAHHBIE HA IIEPUO/ PEAJIM3ALINU
OBIIEOBPA3OBATEJIBHOU JUCIUIIJIMHBI

Hara Conepxanne u ¢popmbl Mecto Konwl
AeATEeJIbHOCTH NpoBeIeHUs OK

JlexaOpb, [loaroroBka yd4acTHMKOB M IPOBEICHUE EXKETOAHOU I'BITOY OK 01

beBpab BHYTPUTEXHUKYMOBCKOM OJIMMITHA/IBI o «TTT» OK 02

(exxeroniHO) | 001IE00pa30BATEILHBIM YICOHBIM JUCIUILINHAM B 2 OK 04

typa: 1 Typ — oTOOpOUHBIH, 2 TYp —(prUHANBHBIH OK 07

®deBpainb [ToaroToBka U CONMPOBOXKIEHUE YYACTHUKOB 00IaCTHOMN I'BITOY OK 01

CTYJAEHUYECKON HAyYHO-TEXHUUYECKON KOH(pEepeHIuN «TTT» OK 02

«Mounonéxp. Hayka. TexHonoruu npou3BoICTBaY OK 04

OK 07

deBpainb [ToaroroBka crateu A myonukauuu B COOpHUKax I'BITOY OK 01

MaTepHUajIoB MO UTOraM CTY/IEHYECKUX KOH(DepeHIHi «TTT» OK 02

OK 04

OK 07

Exerogno | YyacTue B MOATOTOBKE M MPOBEJACHUE HENEIIN I'BIIOY OK 01

CIEIIMAILHOCTEN OTICIICHUSA «TTT» OK 02

OK 04

OK 07




IIpuioxenue

TeMbl 10KI1a10B
1. KiterouHast Teopusi CTpOCHHSI OPraHu3MOB. MICTOpUS U COBPEMEHHOE COCTOSTHUE.
2. HacnenctBenHast uHGopMaIys 1 €€ rnepeaada u3 MOKOJICHUs B IOKOJICHUE.
3. JIpamatuyueckue CTpaHULIbl B HCTOPUU PA3BUTHS T€HETUKH.
4. Ycnexu COBpEeMEHHON TeHETUKHU B MEJIUIIMHE U 3[IPaBOOXPAHECHUH.
5. Ucrtopus pa3BuTus 3BOJIOLMUOHHBIX uaen 1o Y. lapBuna.
6. «Cuctema nipupoe» K. JIlunHes u ee 3HaueHUE 711 pa3BUTHUSL OMOJIOTHH.
7. CoBpeMEHHbIE PEACTABICHUS 0 MEXAaHU3MAX U 3aKOHOMEPHOCTSIX 3BOJIIOIUH.
8. CoBpeMeHHBIE TIPEACTABICHUSA O 3apOKJACHUU XKWU3HU. PaccMOTpeHHe U OlleHKa
PA3IMYHBIX TUIIOTE3 MPOUCXOKICHUS.

Tembl pedepaToB
1. Bo3sgeiicTBue 4dYenoBeKka Ha TMNPUPOJlY HA PaA3IMYHBIX JTanax pa3BUTHUS
YeJIOBEYECKOro 0011ecTBa.
2. IlpyunHBI M TpaHUIIBI YCTOMYMBOCTH OHOC(Ephl K BO3ICUCTBUIO JEATECILHOCTU
JMIOeH.
3. BumoBoe u sKojormyeckoe pasHoOOOpa3ue OHOlEHO3a KaK OCHOBa €ro
YCTOWYHUBOCTH.
4. buoneHo3bl (3KOCUCTEMBI) pa3HOTO YPOBHSA U UX COMOJYMHEHHOCTH B TJIOOQIBHOMN
aKkocucteme — ouocdepe.

Tembl HHAMBUIYAJIbHBIX IPOEKTOB
1. Ilytu moBbIIEHUS OHOJOTUYECKON TMPOIYKTUBHOCTH B HCKYCCTBEHHBIX
HKOCUCTEMAX.
2. OnacHocTb rI00aTbHBIX HapyIeHul B 6nocdepe. O30HOBBIE «IBIPHI», KUCIOTHBIE
TO]JIH, CMOTH U UX MIPEAOTBPAILICHHE.
3. DKkojorudyeckue KpU3HMCHl U 3KoIormdeckue katactpodsl. [IpemoTBparnenue ux
BO3HUKHOBEHHUSI.
4. PammonanbHOE UCIOJNB30BAHUE M OXpaHA HEBO30OHOBISEMBIX MPUPOTHBIX
pecypcoB.
5. TloBbimieHne MPOMYKTUBHOCTH (POTOCHMHTE3a B HMCKYCCTBEHHBIX IKOJIOTHYSCKUX
CUCTEMAX.
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