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1. TACITIOPT PABOYEM ITPOT'PAMMBI JIJUCIIATIIMHBI
1.1 O6sa1acTh NpuMeHeHus1 padoyeil NPOrpaMMbl TUCHUNIMHBI

[Tporpamma oO0mIe00pa3oBaTeNbHON Yy4EeOHOW TUCIUILUIMHBI MpEAHA3HAuYeHA IS W3YYCHHUS
Ouosiornu B Mpo(heCcCHOHALHBIX 00pa30BaTEbHBIX OPraHU3AIMSIX, PEATU3YIOMUX 00pa30BaTEIbHYIO
porpamMMy CpeaHero o0IIero oopa3oBaHus B MpeesiaX OCBOCHHUS OCHOBHOM MpogeccHOHaIbHON 00-
pasoBarenbHo# niporpammel CITO (manee — OITOIT CIIO) nHa 6a3e ocHOBHOTO 00111eT0 00pa30BaHMS 110
CIELMAIBHOCTU cpenHero mnpodeccuonanbHoro oopazoBanus 40.02.04 FOpucnpyneHys, HanpaBieH-
HocTh FOpucT B chepe nmpaBooXpaHUTETHLHOMN IEATEITLHOCTH.

1.2 MecTo AMCHUIJIMHBI B CTPYKTYP€e OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CPeHero
npo¢ecCHOHATBHOT0 00pa30BaHNs

O6meobpazoBaTenbHas aucuuIUinHa «buosgorusy sBiseTcs 00g3aTeNbHOM YacThio 001eo0pa-
3oBarenpHOro nukia OIOIT B coorBercTBUM ¢ @I'OC CIIO 1o cnenuaibHOCTH CpeHero npodeccu-
oHasibHOTO 00pazoBanus 40.02.04 IOpucnpyaeHus.

Hucnunnuna uzydaercs B 1, 2 cemecTpax.

1.3 Lesn 1 3a5a4M JUCHUILIMHBI - TPE0OBAaHUSA K Pe3yJIbTATAM OCBOCHUS

®opMUpOBaHUE y CTYIEHTOB IPEJCTaBICHUS O CTPYKTYPHO-(PYHKIIMOHAIBHOM OpraHMU3aliu
KMBBIX CHCTEM Pa3HOI'0 pPaHIa KaK OCHOBBI IPUHATHUS PELICHUH B OTHOIIEHUH OOBEKTOB >KUBOM MpH-
POZBI ¥ B IPOU3BOACTBEHHBIX CUTYyalUsX.

B pesynprare OCBOGHHS JUCHMIUIMHBI Yy oOydaromuxcsa (GOpMHUpYIOTCS oOume |
npodeccuOHATbHBIE KOMIETEHIMU:

OK 1. OcymecTBasaTh yCTHYIO U MHCbMEHHYI0 KOMMYHMKAIIMIO Ha TOCYIapCTBEHHOM si3blke Poc-
cuiickoi denepaniuyl ¢ y4eToM 0COOCHHOCTEH COLMAIBbHOIO U KYJIbTYPHOIO KOHTEKCTA.

OK 2. Ilonb3oBatbcs npodeccuoHaIbHOM JOKyMEHTalel Ha roCyAapCTBEHHOM M MHOCTPaHHOM
A3BIKAX.

OK 7. CopeiicTBOBaTh COXpAaHEHUIO OKpYXKAloOIIEH cpelibl, pecypcocOepekeHUI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KJIMMAaTa, IPUHIUIIEI OEPEeKITMBOTO MPOU3BOCTBA, YIPPEKTHBHO ACHCTBOBATH B
Ype3BbIYAHBIX CUTYaLUAX



IInanupyemMble pe3yJbTaThl 0CBOCHHS 001e00pa3oBaTebHON AUcHMILUIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Tab6muia 1.

Koax n HaumeHnoBa-
HHMe (opmMupyeMBbIX
KOMIIeTeHITU I

l'[.naﬂnpyeMble pe3yabTaTbl 0CBOCHUS JUCHUIIJIMHBI

Oo6mme

JAucnunanHapHsie

OK 01. Brioupats
CIIOCOOBI PEIICHUS
3aj1a4 poheccuo-
HaJbHOU JieaTeib-
HOCTH IPUMCHU-
TEJIBHO K pa3yiny-
HBIM KOHTEKCTaM

B yacTtu TpyaoBoro BocnutaHus:

- TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYIOI00ue;

- TOTOBHOCTL K aKTHBHOU JCATCIIBHOCTHU TEXHOJOTMUYECKOU U conualib-
HOW HAIPaBICHHOCTH, CIIOCOOHOCTh HHUIIMAPOBATh, MJIAHUPOBATh U Ca-
MOCTOATCIIBHO BBIIIOJIHATE TaAKYI0 ACATCIIbHOCTD,

- HHTEPEC K Pa3InYHBIM cepam npodeccuoHaTbLHON ACITeIbHOCTH,
ORnajicHUe YHUBEPCATbHBIMH y4COHBIMU TIO3HABATEIBHBIMH JICHCTBUS-
MU:

a) 0a3o0BbIe JJOTHYECKHE AeliCTBHS:

- CaMOCTOSTENIBLHO (OPMYIHUPOBATh U AKTYAIM3UPOBATh MPOOJIEeMy, pac-
CMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYNIECCTBEHHBIN MPHU3HAK MM OCHOBAHHMS JJIsi CpaBHE-
HUs, K1accu(UKaIuy 1 00001IeHYS;

- ONPENEIATH IENN ACATENLHOCTH, 3a/1aBaTh MAPAMETPhl U KPUTEPUH UX
JOCTHIKEHHS,;

- BBIABJIATH 3aKOHOMEPHOCTH U IMPOTUBOPCYUA B paCCMATPHUBACMBIX SB-
JICHHUSX;

- BHOCHUTb KOPPCKTUBBI B ACATCIBbHOCTH, OLICHUBATH COOTBETCTBUE PC-
3yJIBTATOB IEJISIM, OIICHHBATH PUCKH ITOCIICJCTBHIA JAeSITEIbHOCTH;

- pa3BUBaTh KPEATHMBHOE MEIIIJICHHE TPU PEIICHUU XU3HEHHBIX TPO-
Oirem

0) 0a30BBIE HCCIENOBATEIbLCKHE NeHCTBHS:

- BJIQJCTh HaBBIKAMU YYE€OHO-HCCIICTOBATEIIBCKOWM M TIPOSKTHOU [Iesi-
TEIHHOCTH, HAaBBIKAMH pa3peneHus mpooieM;

- BBISIBIISATh IPUYMHHO-CIICJCTBEHHBIEC CBI3U U aKTyaJlHU3upOBaTh 3314y,
BBIIBUI'aThb TUIIOTE3Y €€ PCUICHUA, HAXOJUTH apryMCHTHI IJId JOKasa-
TEJIhCTBA CBOMX YTBEPXKJICHUH, 3a7]aBaTh MapaMeTPhl U KPUTEPUU pellie-

- chopMupoBaTh 3HAHHUSA O MECTE W POJM OWOJIOTHH B CHUCTEME €CTe-
CTBEHHBIX HayK, B (DOPMUPOBAHHUH COBPEMEHHOM €CTECTBEHHOHAYYHOH
KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB MPHUPOJBI U PELIEHUH >KU3HEHHO
BaXXHBIX COLIMAIBHO-3TUYECKUX, SKOHOMHUYECKUX, IKOJOTMYECKHX MpO-
OJIeM YelloBeUYeCTBa, a TAKXKE B PEIICHINH BOIIPOCOB PAllMOHATIBHOTO MPH-
pOJOIONB30BaHus; B (POPMUPOBAHUHM LIEHHOCTHOTO OTHOLICHHUS K TIPH-
poze, obuiecTBy, YEJIOBEKY; O BKIAZC POCCHUICKHX M 3apyOeKHBIX yue-
HBIX - OHMOJIOTOB B pa3BuUTHE OHONOTHM; (DYHKIMOHAIBHOW TPAaMOTHOCTH
YeJI0BEKa AJIsl peICHHs )KU3HEHHBIX po0IieM,

- YMETh BIQ/IETh CUCTEMOM OMOJIOTUUECKUX 3HAHUH, KOTOPast BKJIFOYAET:
OCHOBOTIOJIAraroIe OHOJIOrHYecKre TEPMUHBI U TTOHATHS (KU3Hb, KIIET-
Ka, TKaHb, OpPraH, OpraHu3M, BUJ, HOMYJIILUSA, SKOCHCTEMa, OMOLEHO3,
ounocdepa; MeTaboJIM3M, TOMEOCTa3, KIIETOUYHBI UMMYHHUTET, OMOCHHTE3
Oenka, OMOMONUMEpPHI, JUCKPETHOCTh, CaMOPErYJISLHs, CaMOBOCIIPOU3-
BEJICHUE, HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, YHEPTO3aBUCUMOCTb, POCT
U pa3BUTHE);

ounonoruueckue Teopun: kinetodHas teopus T. llIBanna, M Illneiinena,
P. BupxoBa; KJIOHaIHHO-CENEKTUBHOTO uUMMyHHUTeTa Il Dpnux, W.H.
MeyHHKOBa, XpOMOCOMHAsl TeopHs HaciencTBeHHocTtd T. Moprana, 3a-
KOH 3apogpimeBoro cxoxacrsa K. bapa, spomonnonnas teopust Y. Hap-
BUHA, CHHTETHUYECKasl TEOPHUsI IBOJIIOLIMU, Teopus aHTporniorenesa Y. Jlap-
BuHa; Teopus Ouoreoneno3a B.H. Cykauésa; yuenus H.U. BaBuiosa - o
LenTtpax MHOr0o00pa3usi U MPOUCXOXKIAEHHS Ky IbTYpHBIX pacTeHuid, A.H.
CeBep1ioBa - 0 MyTSX W HampaBIeHHUIX dBoionny, B.M. Beprazackoro - o
ounocdepe;

3aKOHBI (€AMHOOOpPAa3wsl MOTOMKOB IIEPBOTO IMOKOJEHHS, PACIHICTUICHUS
MIPU3HAKOB, HE3aBUCUMOI'0 HacJIeJ0BaHus Npu3HakoB I'. Mennens, cuen-




HUS;
- aHANM3WPOBATh IOJIyUYEHHBIE B XOJ€ DPEUICHHs 3aJa4d pPe3yJbTaThl,
KPUTUYECKH OLEHUBATH UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE
B HOBBIX YCIIOBUSIX;

- YMETh MEePEHOCUTH 3HAHUS B TTO3HABATEIHHYIO M MPAKTHUECKYIO 00J1a-
CTH >KU3HEJCATEIBHOCTH;

- YMETh WHTETPUPOBATh 3HAHUA U3 PA3HBIX IMPEIMETHBIX 00JIacTei;

- BBIJBUTaTh HOBBIC UJCH, MpeasiaraTh OPUTHHAIBHBIC MOAXOABI U pe-
IICHHS,

- CIOCOOHOCTh WX HCITONB30BaHMS B TMO3HABATENFHOW M COITMAIEHOM
MIPaKTHKE

JICHHOTO HAacJeJOBaHUs MPU3HAKOB W HApYLICHUS CUEIUICHHs TeHOB T.
MopraHa; roMOJIOTHYECKUX PSAAOB B HACIEACTBEHHOM H3MEHUYMBOCTU
H.W. BaBunoBa, renetudeckoro paBaoBecus Jx. Xapau u B. BaiinGep-
ra; 3apoxasleBoro cxoactsa K. bapa, omoreneTndeckoro 3akona . I'ek-
kemst, @. Mrostepa);

MPUHIUIEI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

mpaBmna (MuHEMyMa FO. JInbmxa, SKOMOTHYECKONH NHpaMUABl YHCed,
OroMacchl ¥ SHEPTHN);

runote3bl (koamepBaTHOH A.W. Omnapwna, mepBu4HOTO OynmpoHa JIXK.
Xomnpgeitaa, mukpocgep C. @okca, pudozuma T. Uek);

- chopMUpOBaTh YMEHHsI PaCKpPBIBATh COAEPIKAHME OCHOBOTIOIATAFOIIIX
OHMOJIOTHYECKUX TEOPUH W THIIOTE3: KJIETOYHOMW, XPOMOCOMHOM, MyTaIlH-
OHHOI\/'I, 3BOJ]IOHI/IOHHOI>'I, IMPOUCXOKACHHUA KU3HU W 4YCJIOBCKA, BJIAaJICHUC
CUCTEMOM 3HAHUM 06 OCHOBHBIX METOAAX HAYYHOI'O IMO3HAHUA, UCIIOJIb-
3yeMbIX B OHMOJIOTMYECKUX HCCICAOBAHUAX >KUBBIX OOBEKTOB M 3KOCH-
cTeM (ommMcaHHWe, W3MEpEHHe, MPOBEACHWE HaOMIOJeHHH); crocodamMu
BBISIBJICHHS U OLICHKH aHTPOIIOI'€HHBIX U3MEHEHUH B IIPUPOJE;

- chopMHpOBaTh YMEHHUSI PaCKphIBaTh OCHOBOIIOJIATAONIHE OWOJIOTHYe-
ckue 3akoHbI 1 3akoHoMepHocTu (I'. Mennens, T. Moprauna, H.U. BaBu-
noBa, 3. 'ekkens, @. Mionnepa, K. bapa), rpanuisl ux mpuMeHUMOCTH K
JKHUBBIM CHUCTEMAM,

- YMETh BBLAETATDH CYIIECTBCHHbIE IPU3HAKH:

CTPOEHUSI BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPHOT; OJAHOKIIETOUYHBIX M
MHOTOKJICTOYHBIX OPraHM3MoOB, BHUJOB, 6HOI‘€OHCHO3OB, 3KOCHCTEM U
ounochepsr;

CTPOCHHUSI OPraHOB M CHCTEM OPraHOB PAaCTECHUM, )KUBOTHBIX, YEJIOBEKA,;
MIPOLIECCOB KHU3HEAESTEILHOCTH, MPOTEKAIOLINX B OpraHu3Max pacTeHuH,
KUBOTHBIX M YEJIOBEKa;

OHMOJIOTUYECKUX IMPOIECCOB: OOMEHa BemecTB (MeTabom3M), nHpopMa-
LUK ¥ TpeBpaIleHus] SHEPTuH, OpOKeHUs], aBTOTPO(HOTO U TeTePOTPOd-
HOTO THIIOB THUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, Melo3a,
raMeToreHesa, MOpHOreHe3a, MoCTAIMOPHOHATBHOTO Pa3BUTHA, Pa3MHO-
KEHUs, WHANBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aHMO-




JICHCTBYSI TCHOB, T€TEPO3KCa; ICHCTBUI UCKYCCTBEHHOTO 0TOOpa, CTabU-
JU3UPYIONIETO, NBUKYIIETO W Pa3phIBAIOIIETO ECTECTBEHHOTO O0TOOPA;
QJUTOMATPUYECKOTO ¥ CHMITATPUYECKOTO BHI000pA30BaHUS, BIIHMSHUS
JBIKYIUX CHJ SBOJIOIMK HA TeHOGMOH]| MOMYJISAIUK;, TPUCTIOCOOICHHO-
CTH OPTaHU3MOB K CpeJiec OOMTaHMS, YepeOBAHNS HAMPABICHHN 3BOJIIO-
[IUU; KPYTOBOPOTA BEUIECTB U NTOTOKA SHEPTUU B IKOCUCTEMAX;

- TIPHOOPECTU OMBIT MPUMEHEHUSI OCHOBHBIX METOJIOB HAYYHOI'O MO3HA-
HUS, UCTIOJIh3yEMbIX B OMOJIOTHMHU: HAOIOJCHUSI M OMUCAHUS JKUBBIX CH-
CTEeM, TIPOLIECCOB W SIBJICHUI;, OpraHU3allii W MPOBEACHUS OWOJOTHYe-
CKOT0 3KCIEPUMEHTA, BBIIBMKCHUS THIIOTE3, BBISBIATH 3aBUCUMOCTH
MEX]Ty UCCIICyeMbIMH BEJIMYUHAMHM, OOBICHSITH MOJYUYCHHBIC PE3yJIbTa-
ThI U (OPMYIUPOBATH BBIBOJBI C WCIIONB30BAHHEM HAYUYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB;

- copMUpPOBATh YMEHUS BBIACIATH CYIICCTBCHHBIC MPU3HAKH BUPYCOB,
KIETOK TPOKAPUOT M JYKAPUOT; OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX
OpPraHW3MOB, BHJIOB, OMOI€OIICHO30B M 3KOCHUCTEM; OCOOCHHOCTH IIpO-
[ecCoB OOMEHa BEIIECTB M MPEBPAICHHS SHEPTHH B KIIETKe, (POTOCHHTE-
3a, TUIACTUYECKOTO M DHEPreTHYECKOro OOMEHa, XeMOCHHTE3a, MHUTO03a,
Mei03a, OTUIO0TBOPEHUS, Pa3BUTHS U PA3MHOXKEHUS, WHIUBHYaTbHOTO
pa3BuTHsl OpraHuzMa (OHTOTE€He3a), OOphOBI 3a CYIIECTBOBaHHE, €CTe-
CTBEHHOT'O 0TOOpPA, BHUI000Pa30BaHUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB
K cpesie OOWTAHUS, BIUSHHUS KOMIIOHEHTOB 9KOCHCTEM, aHTPOTIOTEHHBIX
HU3MEHEHUH B 3KOCHCTEMax CBOCH MECTHOCTH, KPYyroBOPOTa BEIIECTB U
IpeBpallleHue 3Hepruu B Ouocdepe;

- chopMUpOBaTH YMEHUS NMPUMEHATH MOJIYYCHHBIC 3HAHUS NI OOBsCHE-
HUS OMOJIOTUYECKHMX IPOLIECCOB M SIBIICHUH, IJis MPHHATHSA MPaKTHYe-
CKUX pEIIICHUH B MOBCEIHEBHOW XHU3HU C IeNbl0 obecrieueHus: Oezomnac-
HOCTH CBOETO 3JIOPOBBS U 3/I0POBbsI OKPYXKAIOIIUX JFOICH, COOIOIEHUS
3I0pPOBOr0 00pa3a JKU3HU, HOPM I'PAMOTHOTO TIOBEICHHS B OKPYIKaOIICH
MIPUPOJIHON Cpejie; TOHMMaHhe HEOOXOJAMMOCTH HCIIOJIB30BAHUS JTIOCTH-
JKEHU! COBPEMEHHOHN OWOJIOTHH W OMOTEXHOJOTHH IS palliOHAIBHOTO
MIPUPOIOTIONH30BAHMS, YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIIUE apry-
MEHTBI, OMOJOTHYECKY0 TEPMUHOJIOTHIO M CHMBOJIMKY IS JOKa3aTellb-




CTBa POJICTBA OPTraHU3MOB PA3HBIX CHCTEMAaTUYECKUX TPYIIIT; B3aUMOCBS-
31 OPraHU3MOB M Cpellbl OOWTAHUS;, €ANHCTBA YEJIOBEUECKHUX Pac; HEoO-
XOAMMOCTH 3I0POBOT0 00pa3a XH3HH, COXpPaHEHHS pa3HOOOpas3us BUIOB
1 9KOCHCTEM, KaK YCIJIOBHS COCYIIIECTBOBAHUS MIPUPOJIBI M YEIOBEUECTBA;
- chopMupoBaTh yMEHHS pelIaTh OMOJOTMYECKHE 3aJadH, COCTABIATH
TCHOTHITUYECKHE CXEMbI CKPCIIMBAHMUS JUIS PA3HBIX TUIIOB HACIICIOBAHHS
MIPU3HAKOB Y OPTaHU3MOB, COCTABIIATH CXEMBI IIEPEHOCA BEIIECTB U YHEP-
THU B 9KOCHUCTEMaXx (LIeNU MUTaHMUS, TTHIICBbIC CETH), BBISABIATh PUYUH-
HO-CJIEJICTBEHHBIC CBSI3M MEXIy HCCIEIyEeMBIMA OHOJOTHYECKUMU O0B-
eKTaMH, TPOIECCAMH U SIBJICHUSIMU; JeTaTh BBIBOJIBI M IPOTHO3BI HA OC-
HOBAaHHHU MOJYUYCHHBIX PE3YJIbTATOB,

- copMUpPOBATh YMEHHUSI KPUTHYECKH OIEHUBATh MHPOpPMAIHIO OHUOIIO-
THYECKOTO COJICPKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3 Pa3-
JUYHBIX MCTOYHMKOB (CpPEICTBA MAcCOBOW WH(pOpMAIMK, HAyYHO-
MOMYJISIPHBIE MaTepualibl); HHTEPIPETHPOBATh STHYECKUE ACHEKTHI CO-
BPEMCHHBIX HCCIEIOBAaHUN B OHOJOTHH, MEAMIIMHE, OUOTEXHOJIOTHH;
paccMmarpuBaTth ri00aIbHBIC YKOJIOTHUECKHE MPOOJIEMbI COBPEMEHHOCTH,
(hopMUpPOBaTH TI0 OTHOIICHUIO K HUM COOCTBEHHYIO IMO3UIHI0, YMEHHE
OLICHMUBATDH OTUYCCKUC aCIICKTbl COBPEMCHHBIX I/ICCJ'ICI[OBEIHI/Iﬁ B 00JacTu
OMOTEXHOJIOTHH M TE€HETUYECKHX TEXHOJIOTHH (KJIOHMPOBAaHHUE, HCKYC-
CTBEHHOE OIUIOZIOTBOPEHUE, HANpaBlieHHOE U3MEHEHHE TeHOMa U CO3/a-
HHE TPAHCTEHHBIX OPTaHU3MOB);

- copMHUpOBaTH YMEHHUS CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCT-
HbIC COOOIICHMSI HA OCHOBE OMOJIOTMYECKOW MH(POPMAIIMK M3 HECKOJIb-
KHX UCTOYHHKOB, TPAMOTHO MCIIOJIB30BaTh MOHSATUHHBIN anmapaTt OuoIo-
I'uy;
- YMETh BBIIBHraTh THUIIOTE3bl, MPOBEPATh UX OSKCIEPUMEHTAIBHBIMU
cpencTBamu, (GopMyIupys Ieidb HCCIIEJIO0BaHUs, aHAIU3UPOBATh IIOJTY-
YCHHBIC PE3YJIBTAThI U ACJIaTh BBIBOBI,

- MIPUHUMATh y4acTHe B HAyYHO-HCCIIEIOBATEIBCKOH padoTe 1Mo OHoIo-
TMH, DKOJIOTHH M MCIOUIIMHEC, HpOBOJII/IMOﬁ Ha 0a3e MIKOIBbHBIX Hay4HbIX
O0IIECTB U MyOIMYHO MPEICTABIISATH MOJTYUYCHHBIC PE3yIbTaThl HA YICHH-
YEeCKUX KOH(PEPECHIUIX Pa3HOTO YPOBHS;




OK 02. Ucnonb3o0-
BaTh COBpEMEHHBIE
CpeAcCTBa IMOMCKa,
aHaIM3a U HHTEP-
peTaruy nHpop-
Maluu 1 uHpopma-
IIMOHHBIE TEXHOJIO-
THH JJI5 BBITIOJTHE-
HUS 33724 podec-
CHOHAJIBHOU Jes-
TEIBHOCTH

B o0macTi HeHHOCTH HAYYHOTO TO3HAHHS:

- c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEH-
HOMY YPOBHIO pa3BUTHS HAYKH W OOIECTBEHHON MPAaKTHKH, OCHOBAHHO-
TO Ha JUAJIOTe KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJMKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHHE SI3BIKOBOI M YMTATENBCKOW KYJIBTYPBHI KaK Cpel-
CTBa B3aMMOIEHCTBUS MEKIY JIOIbMH M TO3HAHUS MUPA;

- 0CO3HaHHME [EHHOCTH HAyYHOH AEATENbHOCTH, TOTOBHOCTH OCYILECTB-
JSITH TIPOSKTHYIO M UCCIIEOBATENbCKYIO JESTEIbHOCTh MHINBHIYAIHHO
U B TPYIIIE;

OBnazeHue yHUBEPCAIbHBIMH y4eOHBIMU TIO3HABATEIBHBIMH JCHCTBHSI-
MH:

B) paboTta c nHpOpPMAIUECH:

- BIIQJICTh HAaBBIKAMH TOJNyYeHHs WHPOPMALUN M3 UCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITEIFHO OCYILIECTBIISATh MOWCK, aHAIM3, CHCTeMaTH3a-
LUI0 M MHTEPIIPETAINi0O HHPOPMAIK Pa3IHYHBIX BUAOB U (HOpPM Ipen-
CTaBJICHHS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (opMaTax ¢ y4eToM HazHAuCHHS WH-
dopManu W TENeBOW ayJUTOpWH, BBHIOMpas ONTHMAIBHYIO (GOpMy
NPE/ICTAaBIICHUS U BU3yaIN3aIHH;

- OIICHWUBATh JIOCTOBEPHOCTD, JIESTHTUMHOCTh WH(OPMAIIH, €€ COOTBET-
CTBHUE MIPABOBBIM M MOPAIEHO-ITHYECKUM HOpMaM;

- WCIOJIb30BaTh CPEACTBA MH(MOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B pEIEHNH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3a-
LUOHHBIX 3ajad C coOnroeHHeM TpeOOBaHWUU 3PrOHOMUKH, TEXHHUKU
0€3011acHOCTH, TUTHUEHBI, PeCypcocOepeKeHus], TIPABOBBIX U ITHUYECKUX
HOPM, HOPM MH(POPMAIIMOHHOH 0€3011aCHOCTH;

- BIIAJICTh HABBIKAMU PACIIO3HABAHMS W 3AIUUTHI HH(POPMAIMHU, HHPOP-
MaIlMOHHOM 0€30MaCHOCTH JIMYHOCTH

- copMupoBaTh YMEHHUSI KPUTUUECKU OLIEHUBATH WHPOPMALIUIO OHOJIO-
THYECKOTO COAEPKaHMS, BKIIOUYAIONIYIO [ICEBIOHAYYHbIE 3HAHUS U3 Pas3-
JUYHBIX HMCTOYHHKOB (CpeACTBa MaccoBOW HH(OpManuu, Hay4HO-
MOMYJISIPHBIE MaTepHasibl); UHTEPIPETUPOBATh STHUECKUE ACIEKThI CO-
BPEMEHHBIX UCCIIEIOBAHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOIOTUY;

- HHTEPIPETUPOBATH STHYECKHUE aCTIEKThl COBPEMEHHBIX MCCIIEIOBAaHUHN B
OMOJIOTHH, MEIWIINHE, OWOTEXHOJOTHH; pacCMaTpHBaTh TJIOOATBHBIE
9KOJIOTHUECKHE MPOOJIEeMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOILIE-
HUIO K HUM COOCTBEHHYIO IO3UIMIO, YMEHUE OLEHUBATH ITUYECKUE ac-
MEKThl COBPEMEHHBIX HCCIEJOBAHUHI B 00JIACTH OMOTEXHOJIOTUH U TeHe-
TUYECKUX TEXHOJOTHH (KIOHMPOBAaHHE, MCKYCCTBEHHOE OILIOJOTBOpE-
HUe, HallpaBJICHHOE M3MEHEHHE I'eHOMa M CO3JlaHHE TPAHCI'eHHBIX Opra-
HU3MOB);

- chopMHpOBaTh YMEHHUS CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCT-
HbIE COOOIIEHUS Ha OCHOBE OHMOJOTHYECKON WH(pOpMAINH U3 HECKOIb-
KX UCTOYHHUKOB, T'PaMOTHO HUCII0JIB30BAaTh MOHSATHHHBIN arrmapar 6I/IOHO-
THH

OK 07. ConetictBo-
BaTh COXPaHECHHUIO
OKpYy>Karollen cpe-
IIbI, pecypcocOepe-

B 001acTH YK0J10rH4€eCcKOro BOCIUTAHUA:

- c(OPMHPOBAHHOCTh DKOJOTMYECKON KYJIBTYPbHI, TOHUMAHUE BIUSHHS
COLIMAIbHO-3KOHOMHYECKUX IIPOIIECCOB Ha COCTOSIHUE NMPUPOIHON U CO-
[UANTBHON CpeJbl, OCO3HAHUE TJIO0ATBHOTO XapaKTepa 3KOJOTHYSCKUX

- BJIQJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO MO3HAHHUS,
HCIIOJIB3YEMEBIX B OHMOJIOTHYECKHAX HUCCIICAOBAHUAX »KHUBBIX OGBCKTOB u
JKocHucTeM (OINMHCaHue, W3MEpPEHUe, MPOBEACHNE HAOJIOMCHUI); CIIOCO-
0Oam¥ BEISBIICHUS U OLEHKU aHTPOIIOTCHHBIX H3MCHEHUH B IPUPOJIC;




KEHUIO, TPUMCHSTh
3HaHWUA 00 U3MEHe-
HUU KJIMMATa,
TIPUHITUTIBI Oeperk-
JIUBOTO TPOU3BO/I-
cTBa, 3¢ pekTuBHO
JIeCTBOBATH B
YpEe3BBIYANHBIX CH-
Tyamusax

npooiem;

- IJJAHUPOBAHKUE U OCYILIECTBIECHUE NEUCTBUIA B OKPYKAIOILIECH cpele Ha
OCHOBE 3HaHUS IIeJIe YCTOMYUBOTO Pa3BUTHUS YEIIOBEUCCTBRA,;

AKTHBHOE HENPUATHE NEUCTBUN, MPUHOCSIINX BPEJ OKPYKaroLIEeH cpe-
ae;

- YMEHHE MPOTHO3MPOBATH HEOJIATOMPHUITHBIC SKOJIOTUYCCKUE TMOCIIESI-
CTBUS PEATNPUHIMAEMBIX JIEUCTBUH, MPEIOTBPAIIATh UX;

- pacIIMpPEHUE OMBITA ACSTEIBHOCTH IKOJIOTHUECKON HAIIPABICHHOCTH;

- OBIIaJIeHVEC HAaBBIKAMH Y4eOHO-HCCIIEI0BATEIHCKOW, MPOSKTHON U CO-
[UATBHON IeATEIIEHOCTH

- YMETh BBISIBIIATH OTJIUYUTEIBHBIC TIPU3HAKH KUBBIX CHCTEM, B TOM YHC-
ne TpuboB, pacTeHui, )KUBOTHBIX M YEJIOBEKa; MPUCIOCOOICHHOCTh BU-
OB K cpeie oOWTaHHs, aOMOTHYECKHMX M OMOTHYECKUX KOMIIOHEHTOB
9KOCHCTEM, B3aUMOCBS3€H OPTraHN3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX
M3MEHCHHMI B YKOCHCTEMaxX CBOSH MECTHOCTH,

- YMETb BBIJICJISAThH CYIIECTBEHHBIC IPU3HAKU OMOJOTHYECKHUX MPOLIECCOB!
oOMeHa BemecTB (MeTaboNI3M), HHGOPMAIIMK U IPEBPAIICHIS YHEPTHH,
OpoKeHus1, aBTOTPO(PHOTO U TeTEPOTPOGHOrO TUIOB MUTAHUS, POTOCHH-
Te3a M XeMOCHHTE3a, MUT03a, Mei03a, TaMeToreHe3a, IMOpHoreHesa, mo-
CTAMOPHOHABHOTO Pa3BUTHS, Pa3MHOKEHUS, HHANBUIYAILHOTO Pa3BU-
THUS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, TeTepO3nca; IeH-
CTBUIl UCKyCCTBEHHOTO 0TOOpa, CTAOMIM3UPYIOIIETO, IBIKYIIETO U pas-
PBIBAIOIIETO €CTECTBEHHOTO OTOOpPA; ajIONaTPUIECKOr0 U CHMIIaTpUye-
CKOI'o BI/II[OO6pa3OBaHI/I$1; BJIMAHUA ABWXYHIUX CHJI 3BOJIFOIIMU HAa I'€HO-
(hoHI TIOMYNIANNY; TPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpesie 0OWTaHws,
ycpeaoBaHus HaHpaBJ’IeHI/Iﬁ OBOJIIOLMU; KPYTroBOPOTa BEUICCTB U IMOTOKA
SHEPTHH B SKOCHUCTEMaX




1.4 Kotn4ecTBO 4acoB Ha 0cBOeHHe padoyeil MPOrpaMMbl JUCHUIINHBI
— MaKCHMaJIbHOW y4eOHOM Harpy3ku o0ydaromierocsi — 72 yaca, B TOM YHCIIC:
— 00s3aTeNIbHON ayAMTOPHOM YU4eOHOW Harpy3Ku odydJaromierocs — 72 Jaca.

2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBbI

2.1 O0beM y4eOHOM TUCHUILIMHBI U BUAbI Y4eOHO padoThI

Tab6muna 2.

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JHCHUILINHBI 72

B T.4.

OcHoBHoOeE coepxxaHue 72

BT. 4.

TEOpeTHYecKoe 00ydeHne 40
B T.4. IPO(ECCHOHAIbLHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2

PAKTUYECKHUE 3aHSITUS 20
B T.4. IPOECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHNE 8

1a0opaTOpHbIE 3aHATUS 4
B T.4. IPO(ECCHOHAIbHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2

KonTposbHas padora 6

IIpoMeskyTOoUHast aTTeCTALUS — 3a4eT, IK3aMeH 2




2.2 TemaTH4ecKUH MIaH

Ofua TpynoeMKkocTs 3aHATHH (Fac.) dopmsi’ Texyrmero
Ne Pasie . . O? HOTpr' AyIUTOPHEIE KOHTPOJIISL ¥ TIPOMEIKY-
W JICJIbI M TEMBI JUCIIUIIMHBI OEMKOCTD 3AHSATHS TOMHOH aTTECTALMH
(Bcero yac.) KP.
JICKIINHU TIpaKT. yCnieBacMoOCTU
Cemecrtp 1
P 1. Ka — -
1 azzaen 1. Kiietka — cTpyKTypHO 18 3 3 ) p-2
GyHKIMOHATIbHAS SUHUIIA YKHBOTO
P 2. -
7. aznen 2. Ctpoenue ¥ (yHKIIUU Op 12 3 4 i -1
raHu3Ma
IT — Te-
3. poMeXxXyTouHas arrectarus — Te -1
CTUPOBaHHUE
4. | Uroro 3a cemectp 1: 30 16 12 2
Cemectp 2
1. Pasnen 2. Ctpoenue u pyHKIuu op- 14 3 4 5 p-2
raHu3Ma
2. Paznen 3. Teopust sBOTOIIMM 14 8 4 2 I1P-2
3. | Pazmen 4. Dxonorus 6 4 2 I1P-2
4. Pa3nen 5. buonorus B »xu3Hu 4 2 2 - YO
5 Paznen 6. buoskonoruyeckue uccie- ) ) i i IP-1
JIOBaHUS
[TpomexxyTouHasi aTTecTalus — 3a4eT
C OLICHKOM
Hroro 3a cemectp 2: 40 24 12 4
Bcero: 72 40 24 6

'vo - yctHBIH onpoc, YO-1 - cobecenoBanne, YO-2 - komtoksuyM, YO-3 - 3auet, YO-4 — sk3amen, [1P - mucemennas padora, [1P-
1 - tecr, IIP-2 - xonTponsHas pabora, I1P-3 acce, I1P-4 - pedepar, [IP-5 - kypcoBast pabota, [IP-6 - HayyHO-y4eOHBIN OTYET 1O
npaktuke, [1P-7 - otuer no HUPC, U3 —unauBuayanbHOE 3aaHue




2.2 TemaTnuyeckuii IV1aH U coaepxkanue Aucuunnnbl OVIL 12 Buonozusn

Tabauua 3.
HaumenoBanue | Coaep:xanmne yueOHOro Mmarepuajia (OCHOBHOe U po¢ecCHOHAIbHO-OPHEHTHPOBAHHOE), 1abopaTop- | O0bem |®opMupyembie
pa3/iesioB M TeM Hble H MPAKTHYECKHEe 3aHATHS, IPUKJIATHON MOLYJIb (IPH HAJTUYHMH) YacoB | KOMIIeTeHUHMH
1 2 3 4
1 cemecTp
Pazgea 1. KiteTka — cTpyKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT0 18
Tema 1.1. OcHoBHOe coJep:kaHue 0,5
Buosiorust kak | Teopernueckoe o0yueHue: 0,5
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUM C APYTMMU HayKaMu: Onoxumusi, 6nodusuka, 6MoHNKa, TeHOreorpa-
¢us u qp. Posb u MecTo 6uoOrMU B OPMUPOBAHUHN COBPEMEHHON Hay4YHOW KapTUHBI MUpa. 3HaueHue O1o- OK 02
JOTHYECKUX 3HaHUH. MicTopus 6uonornu. 3HauyeHne IUTOIOTUH JUTS Pa3BUTHS OMOJIOTHUN M TO3HAHUS TIPUPO-
1b61. MeTOo bl IIUTOJIOTUHN: MUKPOCKOIIHSL, XpoMaTorpadus, 1eKTpodopes, METO MEYECHbIX aTOMOB, audde-
peHIMATBHOE HEHTPUPYTHPOBAHUE, KYIBTYpa KIETOK
Tema 1.2. O0- OcHoBHOe coaep:kaHue 0,5
mas xapakre- | Teopernuyeckoe o0yueHnue: 0,5
PHUCTHKA JKM3- | Pa3goobpasue 6nocucreM. Opranuzaius OMOJOTHUECKUX CUCTEM. Y POBHU OpPTraHU3aIlMM OMOCUCTEM: MOJIe-
HH KYJISIPHO-T€HETUYECKHM, OPraHOUTHO-KJIETOUHBINA, OpraHM3MEHHBIH, TOMYISIIMOHHO-BUI0BOH, SKOCUCTEM- OK 02
HBII (OmoreoneHoTHUecKui), buocdepHsiit. Hayku, nzyuatomue 6nonoruyeckue 00beKThl Ha pa3HbIX YPOB-
HSX OpraHu3aluy Ku3HU. O0Ias XapakTepuCcTUKa )KU3HH, CBOUCTBA KUBBIX cucTeM. [Ipoueccsl, mpoucxo-
ISIMe B OMocucreMax
Tema 1.3. OcHoBHOe coep:kaHue 2,5
buosornyecku | Teopernueckoe o0yueHue: 0,5
BaKHbI€ XUMM- | XyvygecKuii cOCTaB KIeTKH. Heopranuueckue BemecTsa KIETKH, UX OHOJIOTUYECKast POJIb. OK 01
YecKHe COeIM- | OpraHnuecKue BelecTBa KIeTKH. buonornueckne nomuMepsl. benku. CtpykTypa n QyHKIUH OEIKOBOM MO- OK 02

HEHUA

neKysbl. DepMeHTHI, IPUHIMIT UX ASUCTBU. YTIeBobl. bruonornyeckue GyHKINN yTriIeBOJIOB.
Jlunuasl. O0muit mad crpoenus. I'mapodunbHo-ruapodobHbie cBoiicTBa. Kinaccudukanus aunuaos. buo-
noruueckue GpyHkun aunuaos. AT®. Crpoenue monekynsl AT®. buonornueckue Gpynkiun AT




HpaRTn'{ecmle 3aHATHUSA:

Ponp GenkoB, yriaeBoI0B U )KUPOB B OpraHU3ME YelIOBeKa. BUTaMUHBI M1 OMOJIOTUYECKH aKTUBHBIE TOOABKH,
WX 3HaY€HUE B KU3HHU OpraHu3Ma yesioBeka. [ urno- u aBUTaMuHO3bI UX nocienctsus. [lpencrasinenue yct-
HBIX COOOILIEHUH C Mpe3eHTAIMEeH, TOATOTOBICHHBIX 10 MEPEUYHIO HCTOYHHUKOB, PEKOMEHJOBAaHHBIX MPENo/ia-
BaTeIeM

JlabopaTopHble 3aHATHS:

JlabopaTtopHas padbora “Onpenenenue Butamuaa C B IpOyKTax MUTaHUS
[ToaroToBka BapuaHTOB OIBITA, HAOIIOICHUE 32 KAYECTBEHHBIMU PEAKIIHSIMHU, 3aII0JHEHUE paboyei Ta0u-
1bl, HHTEPIIPETAIUS HA0JIF0JaeMbIX SIBJICHUH, POPMYJIUPOBAaHHE BHIBOJIOB

JlaGopaTtopHnas padora «[ mapoduiabHO-TUAPO(POOHBIC CBOMCTBA JIUITHIOBY
[ToaroToBka BapuaHTOB OIBITA, HAOIIOICHUE U3MEHEHHSI PACTBOPUMOCTH JIUITH/IOB, 3allOJTHEHUE paboUei
TaOJIMIIBI, THTEPIIPETAIHS HA0JIF0TaeMbIX SIBICHUH, (DOPMYITHPOBAHKE BHIBOIOB

Tema 1.4.
CTpykTypHO-
(pynxuuonanb-
Hasl OpraHmu3a-
M KJIETOK

OcHoBHOE CoAcpKaHue

0,5

TeopeaneCKoe oﬁyqenne:

0,5

Knerounas teopus (T. [LIBann, M. lneiinen, P. BupxoB). OcHOBHBIE MON0KEHUSI COBPEMEHHON KIETOUHOM
Teopuu. THUIIBI KIETOK: DyKapuOTHUYECKasl U IpoKapruoTnyeckas. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK
HYKapHOT (PACTUTEIHHOM, )KUBOTHOM, TprOHOI). CTpoeHue MPOKapUOTHIECKOH KieTKH. OCOOEHHOCTH
CTpoeHusI reTepoTpodHOI 1 aBTOTPOGHON MPOKAPUOTHIECKUX KIeTOK. CTpOoCHHE MIa3MaTHIECKON MeM-
Opanbl. TpaHCTIOPT BEIIECTB Yepe3 IIa3MaTHYECKyI0 MEMOpaHy: MACCUBHBIN M aKTUBHBINA. DHIOIUTO3: TTH-
HOLIMTO3, aronuTo3. DKx301uT03. O60I0UKa WK KiIeTouHas cTeHKa. CTpyKTypa U yHKIIMH KJIETOYHOM
CTEHKHU pacTeHuM, rpu0oB

[{urorunasma. [luro3zomns. Llutockener. OqHoMeMOpaHHbIE OPraHOM Bl KJIETKH: 9HI0IUIa3MaTHUECKas CETh
(OIIC), anmapar I'osb/pkH, TH30COMBI, TIEPOKCHCOMBI, BAaKYOJIH PAaCTUTENBHBIX KiIeToK. CTpoeHue U pyHK-
IIUHM OTHOMEMOpPAaHHBIX OpraHoMI0B KiIeTKku. Kierounsrii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABL: XJIOPOIIACTBI, XPOMOILIACTBI, JIEHKOIIIA-
CTBI, UX CTpOEHHE U (PYHKUUH. SIepHBIN anmapar KJIeTKH, CTPOCHUE U (QYHKIIHH.

HememOpaHHbIe OpraHOu/Ibl KJIETKU: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHbIHN LIeHTp. OpraHouabl IBHKE-
HUS: PECHUYKHU U )KTyTUKH. CTpoeHne U GyHKIIMN HEMEMOPAaHHBIX OpraHOUI0B KIETKH

0,5

OK 01
OK 02

Tema 1.5.

OcHOBHOe coep:KaHue

OK 01




CTpyKTypHO- Teopernueckoe o0yueHue: OK 02
¢ynkuuonanb- | CTpoeHne XpoMocoM. XpOMOCOMHBIH HA0Op KIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, Tarl-
Hble (PAKTOPBI | TOUHBIN U AuIUTonIHEIN HaOop. Hyknennossie kucinotel. JTHK u PHK. CTpoeHue HyKJI€MHOBBIX KHCIIOT.
HaCJIeJACTBEH- Hyxneoruapl. Kommnementapasie a3otuctoie ocHoBanus. [Ipasmino Yapradda. Crpykrypa JJHK — nBotinas
HOCTH criipanb. Mecronaxoxaenue u ononornueckue ¢ynkiuu JJIHK. JIHK-3kcneptuza. Bunsr PHK. ®Oyakinmm
PHK B kiietke
IIpakTnyeckne 3aHATHSA:
Pemenue 3a1ay Ha onpeeneHre nocaea0BaTelIbHOCTH HYKJIEOTHI0B
Tema 1.6. OcHoBHOe coJep:kaHue
IIpoueccsl Teopernueckoe o0yueHue:
MATPUYHOTO Marpuunsiii cunte3 JJHK — permukarus. [punnunet permkanuu JJTHK. Mexanusm pernkanuu JTHK.
CHHTe3a Penapauus [IHK (nopennekatuBHasi, mocTperiekatuBHas ). Peakiiun marpudnoro cuaresa. [IpuHiun kom-
IJIEMEHTAPHOCTH B peakusax marpuuHoro cunresa. JIHK u rensl. ['enetnueckuit kox, ero cBoictsa. Tpan- OK 01
ckpurnuus — Mmarpuunbiid cuaTe3 PHK. Tpancnsmms u e€ stanbl. Ycnosust 6nocuntesa 6enka. CTpoeHue T- OK 02
PHK u xonupoBanue amuHokucnoT. Posib prubocoM B GrocuHTE3€e Oenka
IIpakTHYeckue 3aHATHSA:
Pemenue 3a1au Ha onpezeneHne NOCIeJ0BaTEIbHOCTH aMMHOKHUCIIOT B MOJIEKYJIe OerKa.
Pemenue 3a1au Ha onpezeneHre Nociae10BaTeIbHOCTH aMMHOKHUCIIOT B MOJIEKyJe Oelka B ciiyyae U3MeHe-
HUS TI0CIIEN0BATENBHOCTH HyKiIeoTuaos JJHK
Tema 1.7. OcHOBHOe coep:kaHue
Hexnerounsie | Teopernueckoe o0yueHnue:
(opmbl Ku3HM | Bupychl — HekJIeTOYHbIE (DOPMBI KH3HH U 00 IMraTHBIE Mapa3uThl. CTPOCHUE MPOCTHIX U CIIOKHBIX BUPYCOB,
peTpoBUpycoB, 6akreprodaron. Kuznennsiit nukn JJHK-conepxanmx Bupycos, PHK-conepskamux Bupy-
coB, 6aktepuodaros. BUY, renatur yenoseka. OK 02

Bakrepun. O0mias xapakrepuctuka. [lonstue mramm. Bupychl n 6akTepun: CX0ACTBa U pa3IndHs

IIpakTHyeckne 3aHATHSA:

BupycHbie u 6akTepuanbHbie 3a00sieBanrs. OOIIMe MPUHITAIIBI UCIIOJIb30BAHUS JICKAPCTBEHHBIX BEIIECTB.
Oco6eHHOCTH TPUMEHEHHSI aHTHOMOTHKOB.
[IpencraBieHne yCTHBIX COOOIICHMIA ¢ TPE3EHTAIMEH, TTOTOTOBICHHBIX IO TIEPEYHIO0 HCTOYHUKOB, PEKO-




MCHAOBAHHBIX IMPCIIOAaBaTCICM

Tema 1.8. OcHoBHOe coJep:kaHue 2 OK 02
O0mMmeH Be- Teopernueckoe o0yueHue: 2
LIeCTB M Ipe- AcCUMMIIALMS U AUCCUMMIIALIMS — JIB€ CTOPOHBI MeTabonu3Ma. Tuiel oOMeHa BelecTB: aBTOTPOGHBIN U Ire- 1
BpallleHue TepoTpoHBIHN, a3pOOHBIN U aHAYPOOHKIN. DHEpreTuyeckoe odbecreuenre KieTku: npespamenne ATD B
JHEPIuHU B oOMeHHbIX nporeccax. PepMeHTaTUBHBIN XapakTep peakluii KIeTOYHOro MeTaboau3Ma
KJIeTKe [TepBUYHBII CHHTE3 OPraHMYECKUX BEIIECTB B KieTke. [Inactnueckuii oomen. @oTocuHTe3. XEeMOCHHTES. 1
AHa’pOoOHBIN YHEPreTHUECKUH 00MeH. AHa POOHBIC OPraHU3MBbL. bpoxkeHue, aBTOTPOHBINH U TeTepoTpOd-
HBI TUI TUTaHUA. AHA3POOHbBIE MUKPOOPIaHU3MbI KaK 00BEKThl OMOTEXHOJIOIMH. DTallbl SHEPTETUYECKOTO
oOmMeHa. I'mukoaus. buosiornueckoe OKUCIEHUE, HIN KJIIETOYHOE AbIXaHUe
Tema 1.9. OcHOBHOe coiep:KaHue 1
AKu3HeHHBbIH Teopernueckoe o0yueHue:
HHMKJ KJIeTKH. | KieTouHbIi UKL, ero nepuoasl u perymsnus. [lepuoast narepdassl ux ocodennoctu. Auddepennnarus OK 02
Muro3. Meii03 | kieTku U apecT KIeTOYHOro nukia. Jenenue kietkun — Muto3. CTaguu MUTO3a ¥ MTPOMCXOSIIHE TPOLIECCHI.
Kapuokunes u uurokunes. buonornueckoe 3HaueHne MuTo3a. Meio3 — pe1yKIIMOHHOE AEIEHUE KIETKHU.
Cranuu meitoza. Meiio3 — 0CHOBa MoJI0BOro pa3MHokeHus. [loBeaeHne xpomocom B Meiiose. Kpoccunro-
Bep. buonoruueckuii cMpica Meitoza. DddexTsr Meiio3a. Meiio3 B )KU3HEHHOM IIUKJIE OPIraHU3MOB
KonTposbnas padora 2
MouteKymsIpHBIi YpOBEHb OpraHU3aliu )KUBOTO
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 12
Tema 2.1. Conep:xanue:
Crpoenue op- | [IpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEPIKAHHE TEOPETHYECKOT0 00y YeH s 2
raHu3Ma OpnHokileTouHble opranu3Mbl. KonoHnanbHble Oprann3mMbl. MHOTOKIIETOUHBIE OpraHU3MBbl. B3anmocBs3b
qacTell MHOTOKJIETOYHOT0 opranusma. @yHkius. Oprasbl 1 CHCTEMBI OpraHoB. AmnIapaTsl OpraHos. I'omeo- OK 02
CTa3 OpraHU3Ma M €ro NoJJepKaHue B MPOLECCE KUZHEACSITEIbHOCTH.
DyHKIHOHAIBHASA CUCTEMA OpraHoB. TkaHu pacTeHuil. TkaHU KUBOTHBIX U 4yenoBeka. Opransl pacTEHUN. 2

OpFaHBI " CUCTEMBI OPraHOB KMBOTHBIX U YCJIOBCKA. 3HaueHne OIIOPEI, ABUXKCHU S, IUTAHUA, AbIXaHHWA,
TPaHCIIOPTa BEIICCTB, BBIACIICHUA, 3alIUTEI. 3HaueHune IMPOSABJICHUA pa3aApaXUMOCTH U PETYIIALIUA

*B Tom uHcie Ha BbIOOP 00pa3oBaTeIbHON OPraHu3anuu:




s npodeccuit/ciennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3y4yeHus “‘PacTenus” TeopeTHUECKUil MaTepual
Tembl “CTpoeHne opranu3ma’ u3ydaeTcs yriiyoJeHHO Ha IpUMepe opranu3Ma pacteHuil. Tkanu, opransl U
CHCTEMBI OPTaHOB YEJIOBEKA U KMBOTHBIX PACCMATPUBAIOTCS 0030pPHO

s mpodeccnii/cnenuanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3ydeHUs ‘“YKMBOTHBIE TEOPETHUUECKUI MaTepH-
ain Tembl “CTpoeHue opranu3ma’ u3ydaeTcs yriiyOJICHHO Ha IPUMEPE OPraHUu3MOB KUBOTHBIX. TKaHHU, Op-
raHbl ¥ CUCTEMbI OPraHOB PACTEHHI U YelIOBEKa pacCMaTPUBAIOTCS 0030pHO

s mpodeccuii/cenuanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3ydeHUs “UenoBeKk” TeOpeTHIECKU MaTepHall
TeMbl “CTpoeHHE OpraHu3Ma’” H3ydaeTcs YIIIyOJIeHHO Ha TIPUMEpe OpraHu3Ma 4eioBeka. TkaHu, OpraHbl U
CHCTEMBI OPTaHOB PACTEHUM U KUBOTHBIX PACCMATPUBAIOTCSI 0030pHO

OcHoBHOE€ CoAcpKaHME NNPAKTHYIECCKOI'O 3aHATHUA

Teopus kinoHanbHO-cenekTuBHOrO0 uMMyHuteta [1. Dpanxa, .M. MeunukoBa. NHpekironnsie 3a00eBa-
HUS ¥ onuaemMus. BaxxHelme snyueMun B UICTOpUU YelloBeuecTBa. BakunHaius Kak npoQuiiakTuka nH-
(EeKITMOHHBIX 3a00JICBaHUA.

[IpencraBieHne yCTHBIX COOOIICHUI ¢ IPE3eHTALME!, TOATOTOBIEHHBIX 10 IEPEYHIO UCTOYHUKOB, PEKO-
MEHJIOBaHHBIX MPENoIaBaTeIeM

Tema 2.2.
®opmbI pas-
MHOKEHHS 0p-
raHUu3MOB

Conep:xanue

IpodeccuoHaILHO-OPMEHTHPOBAHHOE COIEPKAHUE TEOPETHYECKOTO 00y YeHUsI

CDOpMBI Pa3MHOKCHH OPTaHU3MOB. becnonoe u momoBoe Pa3MHOKCHHC. Buger oecronoro PAa3MHOXCHUS:
MpOCTOC ACJICHNUEC HAABOC, IIOUKOBAHUEC, PA3MHOKCHHUEC CIIOpaMH, BETCTATHUBHOC PA3MHOKCHHC, (I)paFMeHTa-
nust, KIOHUPOBAHUC. ITonoBoe Pa3MHOKCHUC.

*B Tom 4nciie Ha BLIOOP 00pa30BaTeILHON OPraHU3aNM:

Jns npodeccuii/crienuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHHs “‘PacTenus’ TeopeTndyeckuii Mmarepua
TeMblI “@OopMBbl Pa3MHOXKEHUS OPraHU3MOB’ U3y4yaeTcsl yriyOJIeHHO Ha MpUMepe opraHu3Ma pacteHui. Pasz-
MHOEHHE YeIOBeKa 1 JKUBOTHBIX pACCMAaTPUBAIOTCS 0030pHO

Jnis nmpodeccuit/cennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3ydeHus “JKUBOTHBIE” TEOPETHUECKUI MaTepu-
a1 TeMbl “@opMBbI pa3MHOKEHHS OPTaHU3MOB™ M3Y4aeTCs YIIyOJIeHHO Ha MPUMEPE OPraHU3MOB KHBOTHBIX.
Pa3mHOXeHMe pacTeHUI U YeJoBeKa paccCMaTpUBAIOTCS 0030pHO

Jns npodeccuii/crienuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHHs “UenoBek” TeopeTHUecKuii MaTepuan
TeMbI “DOpMBI pa3MHOKEHHSI OPTraHU3MOB” U3ydaeTcs yriyOJieHHO Ha IPUMEpPe OpraHu3ma deioBeka. Pasz-

OK 02




MHOXEHHE PACTCHUN U )KUBOTHBIX PACCMaTPUBAIOTCSI 0030pHO

Tema 2.3. OCHOBHOE colepKaHue 1
Onrorenes :xu- | Teopernyeckoe o0yueHue:
BOTHBIX H 4Ye- I"amerorenes y ;xuBoTHBIX. CniepMaroreHes u ooreres. CTpoeHHE MOJIOBBIX KIETOK. OII0J0TBOPEHHE U M- 1
JIOBEKA OpuoOHaNbHOE pa3BUTHE XKUBOTHBIX. [lapTeHorenes. OMOpuoreHes (Ha npumepe jJaHuerHuka). Craauu sm- OK 02
OpuoreHesa
Poct u paszBurtue xxuBotHbIX. [locTamOpronansueiii nepuo. [Ipsimoe u Henpsimoe pa3ButHe. Pazsuthe ¢
MeTamop(o30M y 0€CIIO3BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTaANK MOCTIMOPHOHAIBHOIO PA3BUTHUS Y
JKUBOTHBIX U 4yenoBeKa. [lepuonbl oHTOreHe3a yenoseka. bruongoruueckoe ctapenue U cMepTh. ['epoHTOI0-
st
TeMma 2.4. On- OcHOBHOe coiep:KaHue 0,5
Torenes pacre- | Teopernueckoe o0y4eHue: 0,5 OK 02
HHUH ['ametoduT u cnopodut. PasmMHokeHMe U pa3BuTHE BOAOpociieil. Pa3MHOXKEHUE U pa3BUTHE CIIOPOBBIX pac-
TeHHU. Pa3MHOKEHME U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [lepnoasl OHTOreHe3a pacTeHun
Tema 2.5. Oc- OcHoBHOe coJep:kaHue 0,5
HOBHBIE MOHSI- | Teopernueckoe o0y4eHue: 0,5
THUSI TEHETUKH | ['eHeTHKa KaKk HayKa O HacJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHn3MOB. OCHOBHBIE T€HETUYECKHE TOHATHS OK 02
1 cuMBOJIBL. ['eH. ['eHoTHn. @eHOoTHUI. AJleNbHbIE FeHbl. AJIbTEpHATUBHBIE IPU3HAKHU. [JOMMHAHTHBIN U pe-
LIECCUBHBIN MpU3HaKu. ['omo3urora u rerepo3urora. Yucras nunus. ['nbpusl. OCHOBHBIE METO/IbI TEHETH-
KH: THOPUA0JIOTHUECKUH, TUTOJIOTHYECKHE, MOJIEKYJISIPHO-T€HETHYECKHE
Tema 2.6. 3a- OcHoBHOe coJep:kaHue 2
KoHOMepHOocTH | Teopernueckoe o0y4eHue: 1
HacJIeI0BaHusl | 3aKOHOMEPHOCTH 00pa3oBaHMs rameT. 3akoHsl . Mennens: Monorubpuanoe ckpemuanue. [lpasuio no-
MUHHPOBaHUs. 3aKOH €AMHO00pa3us MEPBOro MOKOJICHUs. 3aKOH paculenyieHus npusHakoB. L{utonoruue- OK 02

CKHE OCHOBBI MOHOTHOPHUTHOTO CKpelntuBanus. [ umore3a 4iucToThl raMeT. AHATU3UPYIOIIee CKPEIUBaHHE.
JurubpunHoe ckpenirBanue. 3aKOH HE3aBUCUMOTI'0 HaclieZoBaHUs pu3HakoB. [lomuruOpunnoe Hacieno-
BaHUE U €ro 3aKOHOMEPHOCTH

IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE CO/IeP:KAHME NPAKTHYECKOT0 3aHATHSA:

Pemenne 3ala4 Ha ONpCACIICHUEC BCPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX ITPU3HAKOB ITPHU MOHO-, U~




. HOJII/II‘I/I6pI/II[HOM 1 aHAJIM3UPYIOIICM CKPCIIUBAHUH, COCTABJICHUEC I'CHOTHIIMYCCKUX CXEM CKPCIIMBAHUA

*B Tom uHce Ha BbIOOP 00pa3oBaTeIbHON OPraHu3alMu:

Jist mpodeccuii/criennanbHOCTEHN CBSI3aHHBIX C 00bEKTOM U3ydeHus “‘PactenHus” HE0OX0oauM Moa00p TeHe-
TUYECKUX 3aJ1a4 Ha ONPECIICHHE BEPOSTHOCTH HACIIEJACTBEHHBIX TPU3HAKOB IPU MOHO-, JH-, IIOJIMTHOPHU/I-
HOM U aHAIM3HUPYIOLIEM CKPEIUBAHUH Y PACTECHHM

s mpodeccuit/cnenuanbHOCTEH CBI3aHHBIX ¢ 00bEKTOM M3ydeHHs ‘“JKMBOTHBIE” HEOOX0 UM MOA00P Te-
HETUYECKUX 3aJ1a4 Ha OIpPECIICHUE BEPOSTHOCTH HACIIEICTBEHHBIX TPU3HAKOB P MOHO-, JTU-, IIOJUTH-
OpUIHOM Y aHAJIM3UPYIOIIEM CKPEIIMBAHUU Y )KUBOTHBIX

s mpodeccuii/criennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3ydeHHs “UenoBek” HeoOX0IuM moa0op reHe-
TUYCCKHUX 3aJia4 Ha OIIPCACIICHUEC BEPOATHOCTHU HACIICACTBCHHBIX ITPU3HAKOB IIPpHU MOHO-, 11-, HOJII/IFI/I6pI/II[-
HOM U aHAJIM3MUPYIOLIEM CKPEIMBAaHUH Y YeJIOBEKa

Tema 2.7. B3a-
MO CTBHE
Te¢HOB

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme:

I'enorum kak LenocTHas cucreMa. MHOXECTBEHHOE JeicTBrE reHoB. [litelioTponus. MHOXKECTBEHHBIN all-
nenu3M. B3anmogenictBre amnenbHbiX reHoB. KogomuanpoBanue. BzanmoielicTBre HealIeIbHBIX TEHOB.
Komnnemenrapaocts. Onuctas. [lonumepus

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAECPKAHUE TPAKTHYECKOT0 3aHATHSA:

Pemienue 3aga4d Ha OIPEACIICHUC BEPOATHOCTU BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB IIPU pa3JIny-
HBIX THUIIAX B3aUMOOCHCTBUS TCHOB, COCTABJICHUEC 'CHOTHUIIMYCCKUX CXEM CKPCHIUBAHUSA

*B ToM 4Hcie HA BHIOOP 00pa30BaTeJbHOI OPraHu3annuu:

* st mpodeccuit/cnenuanbHOCTEH CBI3aHHBIX C 00BEKTOM U3ydeHHs ‘“‘PacTenus’” He0OX0auM 1oa00p re-
HETUYECKUX 3aJ1a4 Ha OIpeesIeHHE BEPOSITHOCTH BOZHUKHOBEHHUS HACIEACTBEHHBIX TPU3HAKOB IPH pa3-
JUYHBIX TUIIAX B3aUMOJECHCTBUS I'€HOB y PaCTEHUMN

* Jlnst mpodeccuii/cnienmanbHoCTel CBI3aHHBIX C 00BEKTOM U3yueHUs “XKuBOTHBIE” HEOOXO0IUM 1OA00P Te-
HETHYECKHX 33/1a4 Ha OIpe/IelIeHUe BEPOATHOCTH BOSHUKHOBEHMSI HACIIEICTBEHHBIX TPU3HAKOB P pa3-
JMYHBIX TUTIAX B3aUMOJICHCTBHS T€HOB Y )KHBOTHBIX

* Jlna npodeccuit/crnenuantbHOCTEN CBSI3aHHBIX ¢ 00bEeKTOM H3yueHus “UenoBek” HeoOX0uM noa00p reHe-
TUYECKHUX 3a/1a4 Ha ONpeielieHne BEPOSTHOCTH BOZHUKHOBEHUSI HACJIEICTBEHHBIX MPU3HAKOB MIPH pa3iny-
HBIX TUIIaX B3aUMOJEHUCTBUS F'€HOB y UEIOBEKA

OK 01
OK 02




IIpomexxyrouHas arrecrauus - TectupoBaHue

Hroro 3a 1 cemectp 30
2 cemecTp
Tema 2.8. OcHOBHOe coiep:KaHue 2
CuemnieHHOe Teopernueckoe o0yueHue: 1
HacjienoBanue | 3akoHsl T. Moprana. CuerjieHHOe HacjieIoBaHUE T€HOB, HAPYIICHUE CLETUICHHS. XPOMOCOMHAs T€OpUst
NPU3HAKOB HACJIEICTBEHHOCTH. | eHeTuecKoe KapTUpOBaHUE XpOMOCOM. VIcronbp30BaHNE KPOCCUHIOBEPA I COCTaB-
JICHUS] TEHETUYECKUX KapT XpOMOCOM
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/leP:KAHME PAKTHYECKOT0 3aHATHUS: 1
Pemenue 3aau Ha onpezeneHre BEPOSITHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPH CLETIICH-
HOM HacJIeIOBaHUU, COCTABJICHHE TEHOTUIINYECKUX CXEM CKpEIIUBaHUS OK 01
*B Tom uHce Ha BbIOOP 00pa3oBaTeIbHON OPraHUu3alMu: OK 02
s mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM HM3ydeHus “Pactenns’” HeoOX01uM 1moa0op reHe-
TUYECKHUX 3a/1a4 Ha ONpe/e/IEHuE BEPOSATHOCTU BOZHUKHOBEHUS HACJICCTBEHHBIX IPU3HAKOB IIPU CLEIUICH-
HOM HaCJIEI0BaHUU Y PACTEHUN
Jns npodeccuit/cennanbHOCTEN CBSI3aHHBIX ¢ 00bEKTOM H3ydeHHs “YKMBOTHBIE” HEOOXOUM OO0 Ie-
HETHYECKHX 3a/]a4 Ha OIIPENIETICHNE BEPOSITHOCTH BO3HUKHOBEHHS HACIIEICTBEHHBIX IPU3HAKOB IPH CLIET-
JIEHHOM HacJIEJOBaHUH Y JKUBOTHBIX
s npodeccuii/criennanbHOCTEH, CBI3aHHBIX ¢ 00BEeKTOM H3yueHHs “UenoBek” He0OXoauM Moa00p reHe-
TUYECKHUX 3a/1a4 Ha ONpe/iesIEHNE BEPOSTHOCTH BOZHUKHOBEHUS HACJIECTBEHHBIX IPU3HAKOB IIPU CLEIUICH-
HOM HacJe/I0BaHUU Yy YeJIOBEeKa
Tema 2.9. I'e- OcHoBHOe coaep:kaHue 3
HEeTHKA 1oJia Teopernueckoe o0yueHme: 2
XPpOMOCOMHBII MEXaHU3M ONPEENIEHNUS 110J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U reTe-
poraMeTHbIN NoJI. 'eHeTnYecKas CTpyKTypa MoJoBbeIX XpoMocoM. HacimenoBanne Mpu3HAKOB, CLETUICHHBIX C OK 01
IIOJIOM OK 02

IIpakTHYeckne 3aHATHSA:

Pemenne 3ala4 Ha ONpCACIICHUEC BCPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CLHCIINICHHBIX C
IMMOJIOM, COCTABJICHUC 'CHOTUITMYCCKHUX CXCM CKPCHIMBAHUA




Tema 2.10. I'e-
HETHKA 4YeJI0-
BeKa

OcHoBHOe cogepkaHue

TeopeaneCRoe oﬁyqe}me:

Kapuotum yenoBexa. MeToapl N3ydeHUs] TCHETUKH YEJIOBEKA: TCHEAIOTHICCKUH, OTM3HEI[OBBIN, IIUTOTCHE-
TUYECKUH, OMOXUMUYECKHH, MOMYISIIIMOHHO-cTaTUCTHUeCcKHi. HacnencTBenHble 3a001eBaHus YellOBEKa.
['enHble U XpoMOCOMHBIE 60J1€3HU YenoBeka. boje3Hu ¢ HacaenCTBEHHO NMpeapacoNoKeHHOCThIO. 3HaUe-
HUE MEIULHUHCKON TeHEeTUKU B IPEOTBPAIICHUH U JICUCHUN T'eHETUUYECKHUX 3a00JIeBaHU YeTIoBeKa

OK 01
OK 02

Tema 2.11. 3a-
KOHOMEPHOCTH
M3MEHYHUBOCTH

OcHoBHOe cogepkaHue

TeopeaneCKoe oﬁyqelme:

BsanmopeiicTBre reHOTHIIA M cpebl Tpu (opMupoBaHuU GeHoTHa. M3MeHunBoCTh pu3HakoB. Kaue-
CTBEHHBIC U KOJINYECTBEHHBIE IIPU3HAKU. BUIbI N3MEHUYNBOCTH: HACJIEACTBEHHAs U HEHACIIECICTBEHHAS!.
3aKOH rOMOJIOTHYECKHX PAZOB B HaciecTBeHHOH u3menunBocT (H.M. BaBuios).

Moaudukannonsas, uim GeHoTUIInYecKas U3MEeHUYUBOCTh. Posb cpeibl B MOAU(BUKAIIMOHHON HU3MEHYMBO-
ctu. Hopma peakuuu npusHaka. Bapuannonsslil psja u BapuallMioHHas KpuBasi. XapakTepucTUKa MOAU(U-
KAllMOHHOW MU3MEHYMBOCTH

Hacnencreennas, wiv reHOTUIMYECKast U3MEHUNBOCTh. KOMOMHATHBHAS HU3MEHUNBOCTD.

MyTranuonHas "3MEHYUBOCTh. BUibl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [ [pU4rHBI BO3HMKHOBE-
HUS MyTauun

IIpakTHyeckne 3aHATHA:

Pemienue 3agay Ha OMpCACIICHNUEC TUIIA MYTAlUHU IPHU TIEpEaavuC HACICACTBCHHBIX NPU3HAKOB, COCTABJICHUC
TCHOTUIIMYCCKUX CXCM CKPCIHIMBAHUA

OK 01
OK 02

Tema 2.12. Ce-
JIEKI[Hs Opra-
HU3MOB

OcHoBHOE CoAEcpKaHue

Teopernyeckoe o6yueHue:

CCJ'ICKI_II/ISI KaK HayKa. MeToasl ceneKIIMOHHOM pa6OTLI. FCTCpOSI/IC " Cro MpUYNHBI. I/ICKYCCTBCHHHﬁ OT60pI
MAacCOBBINA U I/IHI[I/IBI/II[yaJ'IBHBII‘/’I. OTansl KOM6HHaHHOHHOf/'I CCJICKIIMH. COpT, nopozaa, miraMm

AJ'II‘OpI/ITMBI pCICHUC 3ala4 Ha ONIPCACIICHNEC BO3MOKHOI'O BOBHUKHOBCHUS HACJIICACTBCHHBIX ITPU3HAKOB I10
CCJICKIINUU, COCTABJICHUEC N'CHOTHUIIMYCCKUX CXEM CKPCUIUBAHUA

OK 01
OK 02

KonrtpoabHas padora
Ctpoenue u GyHKIIMH OpraHu3Ma

Pasznea 3. Teopusi 3BoJIIoUA
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Tema 3.1. Uc-
TOpHS IBOJIIO-
HHOHHOTO y4e-
HUSA

OcHoBHOe coaepKaHue

TeopeaneCRoe oﬁyqe}me:

IIepBble 3BOMOLIMOHHBIE KOHLIENIMK. [ panyanncTudeckas 3BoionuonHas konuenuus JK.b. Jlamapka.
JBmxyuue cuibl 3Bositonnu. Kpearronusm u tpancpopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue ais
(opMHPOBAHUS UJIEU 3BOJIIOLIUU

[Tpeanocsliky BO3HUKHOBEHUS AapBUHM3MA. DBOJIIOLUS BUI0B B Ipupoie. bopb0a 3a cylecTBoBaHue.
EcrectBenHslit 0T00p. /luBeprenuus npu3HakoB U BuaooOpa3oBanue. OCHOBHBIE MOJI0KEHUS CUHTETHY e-
ckoii Teopun dBomtorn (CTI). Pons 3BomronnoHHO0# Teopun B HOpMUpOBaHHH HAYYHOH KapTHHBI MHpa

OK 02

Tema 3.2.
Muxkpo3BoJiio-
s

OcHoBHOE CoAcpKaHue

TeopeaneCKoe oﬁyqelme:

MuKpo3BONIOLMA U MAaKPO3BOJIIOLUS KaK 3TaIlbl BOJIIOLIMOHHOIO ITpoLecca. [ eHeTuuecKkre OCHOBBI 9BOJIIO-
. MyTtanuu U KOMOMHAIIMY KaK 3J€MEHTapHbINA 3BOIIOIMOHHBIN MaTepuai. [lomynsamus kak 3nemeHrTap-
Hasl €IMHULIA HBOJIIOLINH.

JBwmxymme cuibl ((hakTophl) 3BOITIONHMHA. MyTallMOHHBIH IPOIlecC 1 KOMOMHATUBHASI N3MEHYUBOCTh. Mu-
rpauus. M3omnsuust monymsiiuil: reorpaguyeckast (IpoCcTpaHCTBEHHAs ), Onosiornyeckas (penpoIyKTUBHAs).
EcTecTBenHsbIit 0TOOp — HampasJstomuii Gaktop sBomronud. boprda 3a cyiiecTBOBaHHE Kak MEXaHU3M JIeH-
CTBHUSI €CTECTBEHHOTO 0TOOpa B monynsnusax. Bug u ero kputepun (npusHaku). BugoobpaszoBanue kak pe-
3y/lbTaT MUKPO3BOIIOLUN

OK 02

Tema 3.3.
MaxpodBo.iro-
nus

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHnune:

Makpossosmtonusi. @opmsl 1 ocHOBHBIE HanpaBieHus: MakposBostonnu (A.H. Cesepuos). [Tytu noctuxke-
HUS OMOJIOTHYECKOTO Tporpecca: apomopdo3, uanoaganTaius, o0mas aerenepanus. MeToasl n3ydeHus
MaKpO3BOIIOIMH. 3aK0H 3apoabliieBoro cxocTna (3akoH K. bapa). buorenernueckuii 3axon (3. I'ekkens,
@. Mrosep). OO1ire 3aKOHOMEPHOCTH (IIpaBUIIa) SBOJIOLUN

OK 02

Tema 3.4. Bo3-
HUKHOBEHHE U
pa3BUTHE KHU3-
HH Ha 3emuie

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHune:

\S)

['unoTtessl U TeoOpuK BO3HUKHOBEHHS )KM3HU Ha 3eMJie: KpeallMOHU3M, CAaMOIIPOU3BOJIbHOE (CTIOHTAaHHOER)
3apo’KJeHHe, CTAllMOHAPHOE COCTOSsIHUE, aHcHepMus, 6uomno33. Hayano opranndeckoii sontonuu. [1osis-
JICHHE MEPBBIX KIJIETOK. DBOIIONUS MeTab0In3Ma. DBOJIONUS NEPBbIX KIETOK. [[pOKaprOThI U 3yKapHUOTHI.

OK 02




HpOI/ICXO)KI[CHI/IC MHOT'OKJICTOYHBIX OPraHU3MOB. Bo3HuKkHOBEHNE OCHOBHBIX HapCTB 3YKAapUoOT.
OcCHOBHBIC YCPTHI 5BOJIONHUH PACTUTCIIBHOT'O MHpPA. OcCHOBHBIC YCPTHI 5BOJIOLNUHA ) KUBOTHOI'O MHUpa

HpaKaneCRne 3aHATHA:

HpCZ[CTaBJ'IeHI/IC YCTHOI'O COO6H_IeHI/I${ H JICHTBI BPpEMCHHU 110 OCHOBHBIM 3TallaM BO3SHUKHOBCHHS U Pa3BUTUSA
KHUBOTHOI'O U PACTUTEIIBHOTO MUPA, IOATOTOBJICHHEIX 110 IIEPEUYHIO NCTOYHUKOB, pCKOMEHJOBAHHBIX IIPECII0-
JaBaTejIieM

Tema 3.5. IIpo- | OcHoBHOE conepxraHue
HCXO0KIeHHne Teopernueckoe o0yueHnue:
yeJsioBeKa — aH- | AHTPOIIOJIOTUs — HayKa o yesnoBeke. CucreMaTuiecKkoe NoJiokeHue yenoBeka. CX0CTBO YEJIOBEKa C HKU-
TPoONorexHes BOTHBIMU. OTJINYKSA YEIOBEKA OT KUBOTHBIX. [IpAMOX0OkKIEHNE U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB.
Pa3BuTHe rosoBHOr0 MO3ra U BTOPOil cCUTHAJIBHOM cucTeMbl. COOTHOIIEHHE OMOJIOTHYECKUX U COLIUATbHBIX
(haKTOpOB B aHTPOIIOTCHE3E OK 02
OcHOBHBIE CTaIUU aHTPOMOreHe3a. J[pHonuTeKn — MpeKu YenoBeKa U 4eI0BeK0oOpasHbIx 00e3bsH. [1po-
TOAHTPOIT — IPEAIIECTBEHHUK YEJIOBEKA. APXaHTPON — APEeBHENIINI YyenoBeK. [laneoanTpon — npeBHui ye-
nosek. HeoanTpon — yenoBek COBpEMEHHOT0 TUIIA. DBOJIIOLMS COBPEMEHHOI'O YEJIOBEKA.
UYenoseueckue pacsl. OCHOBHbBIE OOJBIIINE Pachl: €BpONeonIHas (€Bpa3uiickas), Herpo-aBcTpaioniHas (3k-
BaTOpUaibHast), MOHTOJIONIHAs (a3MaTCKO-aMepUKaHCcKast). Bpemst 1 MecTo BOSHUKHOBEHHMSI YEIOBEYECKUX
pac. EAMHCTBO 4enoBedeckux pac
IIpakTHyeckne 3aHATHA:
Bpems u myTH paccenenus yenaoBeka no miasete. [Ipucnoco01eHHOCT YeaoBeKa K Pa3HbIM YCIOBHSIM Cpe-
nel. BousitHue reorpadguueckoit cpepl Ha MOpGOJIOTHIO U (PU3HOJIOTHIO YETIOBEKa
3aimuTa JIEHT BpEMEHU U MEHTaJIbHBIX KapT B (hopMare yCTHOTO COOOIIEHMS, TOATOTOBICHHBIX 110 MEPEUHIO
MCTOYHUKOB, pEKOMEHOBAHHBIX IIperojaBaTesieM
KonTtpoubHasn
TeopeTnueckre aclIEKThl SBOJIIOLMM KU3HU Ha 3eMiie
pabdora
Paznea 4. Jxonorus
Tema 4.1. Iko- | OcCHOBHOe coJepKaHue OK 01
JIOTHYeCKHue Teopernueckoe odyueHue: OK 07
(axkrTopsI u Cpenpbl oOuTaHUs OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/1yIIIHAsA, TOYBEHHAs, BHYTPHOpPTraHu3MeHHas. OU3NKO-




Cpeabl KU3HU

XUMHYECKHE 0COOCHHOCTH cpeli 00uTaHus opranu3mMoB. [IpucnocoOsieHns OPraHu3MOB K KU3HH B Pa3HbIX
cpenax. [Tonsitue sxonoruueckoro dakropa. Knaccudukanus skoigornueckux dpaxtopos. [IpaBuino MuHu-
myma 1O. JInbuxa. 3akon TonepantHoctu B. llendopaa

Tema 4.2. ITo- OcHOBHOe coiep:KaHue 1
NnyJisiius, co- Teopernueckoe o0yueHue:
o0uecTBa, 3K0- | DKOJIOTHYECKast XapaKTePUCTHKA BUJIA M TIOMYJISAIUH. JKOJIOTHYSCKash HUIIA BUIA. DKOJIOTHUECKHE XapaK- OK 01
CHCTEMBI TepucTUKH monyisiuu. CooliecTBa 1 3kocucTeMbl. buorienos u ero crpykrypa (B.H. Cykaues). Csizu OK 02
MEXy OpraHu3Mamu B OuorieHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCHCTEMBL: IPOAYIICHThI, KOHCYMEHTHI, OK 07
penyueHTsl. KpyroBopoT BEIIecTB 1 MOTOK YHEPTUH B dKOcHcTeMe. Tpoduueckne ypoBHH.
AHTPOTIOT€HHBIE YKOCUCTEMBL. ATPOIKOCHCTEMBI. OTIMYHS arpo3KOCUCTEM OT OMOTEOLIEHO30B. Y pO0IKO-
cuctembl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCUCTEM
Tema 4.3. buo- | OcHOBHOe coJepkaHue 1
cdepa - rio- Teopernueckoe o0yueHune: 0,5
0aJbHAs IKO- buocdepa — xxuBas obonouka 3emin. Pazsutue npeacrapinenuit o onochepe B tpynax B.M. Bepuaackoro.
JIOTHYeCKasi O6unactu 6uocdeps! u e€ cocran. JKuBoe BeecTBo Ouocdepsl U ero GyHKIUU OK 01
cucrema 3aKOHOMEPHOCTH cyliecTBoBaHus 6rocheprl. OcobeHHOCTH OUOoCchepsl Kak r1odanbHOM d3KocucTeMsl. Ju- OK 02
HaMUYeCcKoe paBHOBecue B Ouocdepe. Purmudanocts sBiennii B ouochepe. KpyroBopots! BemiecTs u 6mo- OK 07
reOXUMHUYECKHEe HUKIBL. [ To0ampHbIe IKOIOTUYECKHE TMPOOIEMbI COBPEMEHHOCTH U TTyTH UX PEIICHUs
IIpakTHyeckne 3aHATHA: 0,5
Pemnenne mpakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33/1a4 HA OTpeJIeIeHUE IO N HACAKICHUN ISl CHH-
YKEHHS KOHIICHTPAIIMH YTICKUCIIOTO Ta3a B aTMOC(epe CBOETO pernoHa MpoKUBaHUS
Tema 4.4. OcHOBHOe coep:kaHue 1
Buausinue an- Teopernuyeckoe o0yuenne: 0,5
TPONOreHHBIX | AHTpoONOreHHbIe BO3/IeiicTBUA Ha Ouochepy. 3arpsi3HeHUs Kak BUJ aHTPOIIOI'€HHOTO BO3JIEUCTBUS (xumuue- OK 01
(daxTopos Ha ckoe, ghusuyeckoe, buono2uteckoe, Omxoosbl NPOU3B00CmMEa U nomped.ienus). AHTPOTIOTEHHBIE BO3ACHCTBUS OK 02
onocdepy Ha atmMocdepy. Bo3aeiictBus Ha ruapocdepy (3acpsaznenus u ux ucmoyHukuy, ucmoujeHus 600). Bozne- OK 07
ctBUs Ha TuTocdepy (deepadayus noussl, 030elicmaue Ha 20pHble Nopood, Heopd). AHTPOTIOTEHHBIE BO3-
JeHCTBHSI HA OMOTUYECKHE COOOIIECTBA (J1eca u pacmumenvhble CO0OWeCcmaa, HCUBOMHbIL MUP)
IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COJIeP:KAHME TPAKTHYECKOT0 3aHATHS: 0,5




Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI MO0 COXPAHEHUIO MPUPOIHBIX PECYPCOB CBOETO
pEervuoHa MpoKUBaHUs

*B Tom uHce Ha BbIOOP 00pa3oBaTeIbHON OPraHu3alMu:

s mpodeccuii/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM M3Yy4eHHS “‘PacTeHus” npeasaraercs NpakTHKO-
OpPUEHTUPOBAHHOE PACUETHOE 3a/laHue T10 PAacUeTy CTPYKTYpHI 3a11acOB JPEBECUHBI

s mpodeccuii/cnenuanbHOCTEH CBA3aHHBIX C 00bEKTOM H3ydeHHS ‘JKUBOTHBIC MpesiaraeTcs MpakTHKO-
OpPUEHTUPOBAHHOE PACUETHOE 3a/IaHUE TI0 OIIEHKE PHIOOTPOTYKTUBHOCTH BOJJOEMOB

Js mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3ydeHHs “UenoBek” mpeasiaraeTcs MpakTHKO-
OPUEHTHPOBAHHOE PACUYETHOE 33JaHUE PacueTa BOAONOTPEOIICHUS HACEIIEHHOIO ITyHKTa

I[J'ISI HpO(beCCHﬁ/CHeHHaHBHOCTCﬁ CBA3aHHBIX C I[O6BI‘I€I‘/'I ITOJIC3HBIX UCKOITACMBbIX IMPCJIaracTcCsa IIpaKTUKO-
OPUCHTHUPOBAHHOC PACUCTHOC 3aJaHUC 110 PACHUCTY CPpOKA UCUCPIIACMOCTH TPUPOAHBIX PECYPCOB

I[J'ISI HpO(beCCHﬁ/CHeHHaHBHOCTGﬁ CBSA3aHHBIX C CEJIBCKUM XO035ICTBOM npeaiaracTcsa IMpakTUuKo-
OPUCHTHUPOBAHHOC PACUCTHOC 3aJaHHC IO OLICHKE OanaHca OpraHN4Y€CKOro BCUICCTBa IMOYBLI

Tema 4.5. Bau-
siHMe COIHUAJIb-
HO-
IKOJOTHYECKUX
(haxkTopos Ha
310pOBbE Ye-
JIoBeKa

OcHoBHOe coaep:xaHue 1
Teopernueckoe odyueHue: 1
310pOBBE U €r0 cocTaBIsArOIME. DaKTOPBI, MOJOKUTENBHO U OTPULIATEIBHO BIMSAIOLINE HA OPTraHU3M YEN0- 0,5
BeKa. BpeHble MpUBBIYKY: MTOCIEACTBUSA U TpopuinakTuka. [IpodiemMa TeXHOTeHHBIX BO3/IEHCTBHI Ha 3/10-

POBbE YeIoBeKa (3JEKTPOMAarHUTHBIE OIS, OBITOBAsE XUMUS, U30BITOUHBIE IIYMBbI, paJuays 1 T.11.). Ajar-

TalMs OpraHu3Ma 4yejaoBeKa K (pakTopaM OKPY>KarolLeH cpe/bl. 3allUTHbIE MEXaHU3Mbl OPTaHNU3Ma YesloBe-

Ka. 310pOBbE U PabOTOCTIOCOOHOCTD.

[TpunHuMIBI pOpMUpPOBaHUs 310pOBhEcOEperaroniero nopeaeHus. Ousnueckas akTUBHOCTD U 37J0POBbE. 0,5
I'pynnel 310poBes. OCHOBBI 3aKaJIMBaHUA. bBHOXMMUYECKHE aCIIEKTHI pallMOHAIBHOTO UuTaHus. [IpaBuia
0€30I1aCHOT0 MCII0JIb30BaHMsI OBITOBBIX TPUOOPOB U TEXHUYECKHX YCTPOUCTB

IpakTHYecKue 3aHATHSI: 1
OmnpeneneHne CyTOYHOIO PallMOHa MUTAHUS 0,5
Coznianue MHIMBUya IbHOM MaMATKU [0 OPraHU3alii PallMOHAIBHON (PU3NYECKOW aKTUBHOCTH 0,5
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME JIA00OPATOPHOI0 3AHATHS 0,5

JlaGopatopHasi paboTa Ha BEIOOP:
1. JlaGoparopnas paboTta «YMCTBEHHAs! paOOTOCTIOCOOHOCTHY

OK 02
OK 07




OBgiajieHHEe METOIaMHU OIIPEICIICHUS TTOKa3aTeIeil YMCTBEHHOM pabOTOCIIOCOOHOCTH, OOBSICHEHHUE MOITY-
YEHHBIX PE3yJbTATOB U (HOPMYIIMPOBaHKE BHIBOJIOB (IMCHMEHHO) C MCIIOJIb30BAaHHEM HAYYHBIX TOHITHH,
TEOPU U 3aKOHOB

2. JlaGopatopnas pabota «Bnusaue abnorndeckux GpakTopoB Ha YeIOBeKa (HU3KUE U BHICOKUE TeMIepa-
TYPBI)»

N3y4yenne MexaHM3MOB aJaNTallly OpraHu3Ma 4eJoBeKa K HU3KUM H BBICOKHUM TeMIIepaTypaM 1 o0bsiCHe-
HHE TIOJYYSHHBIX Pe3yIbTaTOB U (JOPMYJIMPOBAHNE BHIBOAOB (IMCBMEHHO) C HCIIOIB30BaHUEM HayYHBIX
HOHSTHH, TCOPUH U 3aKOHOB

*B Tom 4nciie Ha BLIOOP 00pa30BaTeILHON OPraHU3aNM:

B kauecTBe TPUTTEPOB CHIKAIOIINX PAOOTOCTIOCOOHOCTH UCTIONB30BAThH YCIOBHS OCYIIECTBICHUS podec-
CHOHAJIBHOM JIeSITeIBbHOCTH: IIIyM, TEMIIEpaTypa, Gu3ndeckas Harpy3ka u T.1.

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COlep:KaHue (CO/Iep:KaAHNe MPUKJIATHOTO MOTYJIs)

Pa3pgen 5. BuoJiorus B ;KU3HHA 4
Tema 5.1. buo- | Conepxanue 2,5 OK 01
TexHoJorun B | Teoperuueckoe o0yuenue: 2 OK 02
JKH3HM KaX/10- | BuoTexHoIorus Kak HayKa ¥ pou3BoAcTBO. OCHOBHBIE HAIIPABJIEHUS COBPEMEHHOM OnoTexHomoruu. Me- 2
ro TOJIbI OMOTEXHOJIOTHU. OOBEKTHI OMOTEXHOIOTUU. DTHKA OMOTEXHOJIOTMYECKMX M TeHETUYECKUX IKCIEPH-
MeHTOB. [IpaBuia noucka u aHaau3a OMO3KOIOTUYECKON HH(POPMAIIUK U3 PA3IMYHBIX HCTOYHUKOB (Hay4yHast
U yueOHO-Hay4Has JIMTepaTypa, CpeAcTBa MacCoBOM nHpopmanuu, cetb IHTEpHET U apyrue)
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHNE MPAKTHYECKOI0 3aHATHSA: 0,5
Kelicbl Ha aHanu3 MHPOPMALMK O HAYYHBIX JOCTHKEHHUSAX B 00JIACTH N'€HETUUECKUX TEXHOJIOTUM, KJIETOY-
HOM MH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH. 3aIlnTa Keica: mpeICTaBIeHue Pe3yIbTaTOB PEIICHUS KEMCOB
(BBICTYTIJIEHUE C MTPE3EHTAINEH )
Tema 5.1 o0s3arenbHa A U3y4eHUs CTYACHTaAMH BeeX MpodeccHii/crenuanbHoCTe
Tema 5.2.1. BHOTeXHOJIOTHM ¥ PACTEHHA 1,5
Tema 5.2.1. Conep:xanue 1,5 OK 01
BuorexnoJio- IIpakTHYeckne 3aHATHSA: 1,5 OK 02
Pa3BuTHe GMOTEXHOJIOTHI ¢ NCIOJIB30BaHUEM PACTEHUH, IPUMEHEHHE MTPOYKTOB OMOTEXHOJIOTUH B KU3HU 0,5

UM U pacre-
HHUA

4eJI0BEKa, MOMCK M aHAIN3 WH(POPMAIUK U3 PAa3IMYHBIX HCTOYHUKOB (Hay4YHas U y4eOHO-Hay4Has JIUTepa-




Typa, CpeJCTBa MacCOBOM nHpopmanuu, cetb HTEpHET U qpyrue)
Kelicel Ha aHaM3 HHPOPMAIIMH O PA3BUTHH OMOTEXHOJIOTHH ¢ MCIOJIB30BaHUEM PACTEHUH (10 TPyIITam)

3amuTa keiica: [IpeacraBienue pe3ynbTaToB peLIEHUS KEHCOB (BBICTYIIJICHUE C IPE3EHTALUEH )

OcHOBHOE co/lep:KaHue

Pa3gen 6. Buoskojiornueckue uccjaeI0BaHus

Tema 6.1. Oc-

HOBHEBIE METO-
bl OM0JIK0.10-
THYeCKHUX MC-

caex0BaHUi

OcHoBHOe cogepkaHue

0,5

TeopeaneCRoe oﬁyqe}me:

0,5

Hayunsrit MeTos1. MeToapl OMOAKOJIOTMUECKUX UCCIIEI0OBAHUI: TIOJIEBbIE, Ta00pATOPHBIE, IKCIIEPUMEHTATb-
Hble. MOHUTOPUHT OKPYXAIOIIECH CpeJibl: TOKATbHBIN, pErHOHATBHBIN U I100aTbHBIHI
MeTo/p1 OKCKA, aHaIN3a U 00pabOTKH HH(POPMAILIMK O IPOEKTE B PA3TUYHBIX UCTOYHUKAX

0,5

Tema 6.2. buo-
JKOJIOTHYe-
CKMH JKCHepH-
MEHT

OcHoBHOE CoacpKaHue

1,5

HpaKTI/I‘leCKOQ 3aHATHE

0O0630p TeM yueOHO-HCCIe10BaTeIbCKIX IPOEKTOB. BBIOOP yueOHO-HCCae10BaTeNbCKOI0 IPOEKTa U3 Ipe-
J0xeHHbIX. DOpMUPOBaHHE KOMAH/bl IPOEKTA. AJITOPUTM BBIIIOJIHEHUS IPOEKTA.
Kaxnas rpynna BeIOMpaeT 0JIMH U3 BAPMAHTOB yUeOHO-HCCIEeI0BATEIbCKUX MPOEKTOB!

1. OreHka kauecTBa aTMOC(HEPHOT0 BO3IyXa

2. OreHKa KayecTBa I0YB METOAOM (PUTOTECTUPOBAHUS

3. OrieHka KauecTBa B0/ MOBEPXHOCTHBIX BOJOEMOB IO OPraHOJIENTHYECKUM U PU3NKO-XUMHUECKUM

CBOMCTBaM

4. Bnusuaue ITAB Ha pocT U pa3BUTHE CEMSH BBICILIUX PACTEHUN

5. BnusiHHMe cosieBOTo 3arps3HEHUsI Ha POCT U pa3BUTHE CEMSIH BBICIIMX PACTEHUN
Ilepeulii 5man vinonnenus npoekma:
O6ocHOBaHME aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BrisiBieHHe po0aeMbl nccieoBaHus, GopMyaTupoBaHue
runote3sl. Beibop MeTo0B nccnenoBanus. Beibop Touek otdopa npol Ha TeppuTopuu uccienosanus. [1o-

CTaHOBKa IICJIeH U 3aJ1a4 UCCIIEAOBaHUS. OHpCI[eJ'IeHI/IC (I)OpMBI MPEACTaBJIICHUA PC3YJIbTATOB UCCIICAOBAHUA.

OnpeﬂeHeHHe 9TaIlOB U COCTABJICHUC ITJIaHA UCCIICI0OBAHUA

3amuTa npoekra. [IpencraBienne pe3yabTaTOB BHIIOJHEHHS YI€OHO-UCCIEA0BATEIbCKUX MPOEKTOB (BbI-
CTYIUIEHHE C TIpe3eHTalnel )

0,5

OK 01
OK 02
OK 07

OK 01
OK 02
OK 07

Hroro 3a 2 cemecTp

40




HpOMe)KyTO‘lHaH aTTecTanms — 3a49eT ¢ OLEHKOH

Bcero:

72




3 YCJOBUSI PEAJIN3AIINU PABOYEMN ITPOT'PAMMBI JUCITATLTAHBI

3.1 TpedoBaHnsi K MUHHMAJIbHOMY MATePHAJIbHO-TEXHHYECKOMY 00ecre4YeHH 0

MartepuanbHO-TEXHHUECKOEe 00eCIeYeHe AUCIUILTUHBI BKIIOYACT CIEIUAIbHbIE yueOHbIC
MTOMEIIeHUs, 000pyA0BaHHBIE MEOEITBIO, B TOM YHCIIC:

1) Kabuner Guonoruu u reorpaduu s MpoOBEACHUS 3aHATUN BCEX BUJOB, MIPEIYCMOTPEH-
HBIX 00pa30BaTeIbHON MPOrpaMMON, OCHAIIICHHBII 000pyI0BaHHEM:

Crnenuaaun3upoBanHasn (yueOHasi) Me0eJib: JOCKa MapKepHas, Kadeapa, CTOJIbI, CTYJIbI.

OOopynoBaHue JIsl MPe3eHTANMU YU4eOHOT0 MaTepuasa: cmayuoHaphoe - HOyToOyK mpe-
M0/1aBaTeNsl, SKpaH, MPOCKTOP.

JlaGopaTopHoe 060py/10BaHHe: MUKPOCKOIIBI IIKOJIbHBIEC, HAOOP MOCY/IbI, TIUIIETKU U Tpe-
MapoBajbHbIE WUIJIbI, IPEJAMETHBIC, TTOKPOBHBIE CTEKJIa, HAOOPHI MUKPOIPENApaTOB JEMOHCTpAIlH-
OHHBIE, CIIUPTOBKH, PACXO/IHBIC MaTePHAIIBI: MAPJIsl, OMHTHI, BaTa.

KonnuecTBO 1mocagouHbix MecT — 48.

2) Kabuner nns mpoBeleHUs TPYNIOBBIX W MHIUBUIYATbHBIX KOHCYNbTAllUH, TEKYILEro
KOHTPOJIS U IPOMEKYTOUHOU aTTECTaIUU.

3) IlomenieHus At CaMOCTOSTEIBHOU PabOTHI ¢ BO3MOXKHOCTBIO TIOJIKIIFOUEHUS K ceT UH-
TEpHET U O0OecleyeHreM JOCTyIa B 3JIEKTPOHHYIO HMH(OPMAalMOHHO-00pa30BaTeNbHYIO CPENy, B
TOM 4Hcie 31eKTpoHHyto 6nbmuorexy KI'TIN KemI'VY.

3.2 UudopmanmonHoe odbecriedyeHue

3.2.1 OcHoBHAasl U JONOJHUTEIbLHASA YuyeOHAasl JIUTepaTypa no JMCUMILINHE

OcHoBHasl JuTepaTypa

1. Aradonosa, 1. b. bruosorusi: 6a3oBeiii ypoBeHs: yueOnuk / M. b. Aradonora, A. A. Ka-
meHckuii, B. M. CuBornazoB. — Mocksa: IIpocsemenne, 2024. — 271 c¢. — ISBN 978-5-09-
113524-4. — Tekct: »nekTpoHHBIM // JlaHb: 31MeKTpOHHO-OMONMOTeUHass cucrema. — URL:
https://e.lanbook.com/book/409217 (marta obpamienus: 27.12.2024) — Pexum poctyna: Ui aBTO-
pH3. NOJIB30BATEIEH.

2.Bunnuk, B. K. buonorus: yue6Ho-metoquyeckoe nocooue / B. K. Bunauk. — Hwxkuuit
Hogsropox: HHI'Y um. H. U. Jlo6adyeBckoro, 2021. — 189 c¢.— Tekcr: anekTpoHHbIH // JlaHb:
aneKTpoHHO-OnbOaoTeunas cuctema. — URL: https://e.lanbook.com/book/283136 (mata obOpare-
Hus: 26.12.2024) — Pexxum gocTyma: 1t aBTOPH3. MOJIb30BaTeIIeH.

3.Cusorna3zos, B. U. buonorus: O6mas 6uonorus. 11 ki.: 6a30BbIil ypoBeHb: yueOHUK / B.
N. Cuornazos, U. b. Aradonona, E. T. 3axapoBa. — 10-e u3n., crep. — Mocksa: [Ipocsernienue,
2022. — 208 c. — ISBN 978-5-09-087948-4. — Texkct: a5eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnuoreunass cucrema. — URL: https://e.lanbook.com/book/335093 (mata oOpareHus:
27.12.2024) — Pexum gocTyna: JUisi aBTOPU3. MOJIb30BaTeNeH.

JlonoJiHUTe/ILHASA JIUTEpaTypa

1. buonorus: 11-i1 knacc: 6a30BseIii ypoBeHb: yueOHUK / B. B. Ilaceunuk, A. A. KameHckuii,
A. M. Py6moB [u ap.]. — 6-e u3n., ctep. — Mocksa: [Ipocsemenue, 2024, — 272 ¢. — ISBN 978-
5-09-112165-0. — Texkcr: snekTpoHHbIN // JlaHb: 3mekTpoHHO-OUONMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/409211 (mata obpamenus: 27.12.2024). — Pexxum noctyna: 1jist aBTO-
pU3. IOJIb30BaTENEH

2. Aradonosa, 1. b. buosnorus: 6a30Belii ypoBeHb: MpPaKTHUKyM: yueOHoe mocodue / U. b.
Aradonosa, B. U. CuBornazoB. — Mocksa: IIpocsemenue, 2024. — 112 ¢. — ISBN 978-5-09-
112641-9. — Tekct: snexkTpoHHBIN // JlaHb: 31MeKTpoHHO-OMONMOTEuHass cucrema. — URL:
https://e.lanbook.com/book/409214 (marta obparienus: 27.12.2024) — Pexum poctyna: uis aBTO-
pH3. MOIB30BATENEN.

3. Teitnop, A. buonorus: B 3 1. (komruiekt): yueOnuk / JI. Teitnop, H. I'pun, V. Crayr;

nox penakiuen P. Comepa; nepeBox ¢ anrnmiickoro FO. JI. Amuenkosa [u ap.]. — 12-e uzn. —
Mockga: Jlabopatopus 3Hanwmii, 2020. — 1463 c. — ISBN 978-5-00101-665-6. — Tekct: amek-
TPOHHBIH // Jlans: 3EKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:

https://e.lanbook.com/book/151477 (mara oOparnenus: 26.12.2024) — Pexum poctyna: Juis aBTO-
pH3. NOIB30BATENEN.

4.  3asn, P. I'. buonorus ans abutypueHtoB: yueOHoe mocobue / P. I'. 3asau. — MuHCk:
Beimmitmras mkosna, 2022. — 639 ¢. — ISBN 978-985-06-3470-2. — Texkct: anekTpoHHbIi // JlaHb:
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AeKTpOoHHO-0MOmoTeuHast cucrema. — URL: https://e.lanbook.com/book/275648 (mara obpare-
Hus: 26.12.2024) — Pexxum nocTyna: s aBTOpU3. TOJIb30BaTENEH.

3.2.2 DJIeKTPOHHO-0UO0JIMOTEYHbIEe CUCTEMbI, JJIEKTPOHHbIE 0a3bl MEPHOIUYECKUX WU3-
b i1 10707

Kaxxaplii o0y4arommiicst B TeU€HUE BCEro Mepruoia o0ydeHus: 00ecIieueH HHIUBUIYaTbHBIM
HEOTPaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM, 3JIEKTPOHHBIM 0a3aM Mepu-
OJIMYECKUX U30aHUHN:

Hoctynubie IbC

l. DJIeKTPOHHO-0U0IMoTeuHast cucrema "Jlanp'" - http://e.lanbook.com

Horosop Ne 61-EIT ot 27.03.2024 1., nepuon nocryna ¢ 03.04.2024 r. no 02.04.2025 r., [o-
ctyn u3 jgokanbHOM cetu KI'TIM KemI'Y cB0oOO HBIN, HEeorpaHWUYeHHBIH, ¢ qomamrHuX [1K — aBTo-
PHU30BAHHBIN.

Komneknua ®IIY 10-11 kn., m3garensctBo «llpocsemenue», Jorosop Ne 112-EIl or
27.05.2024 r. Cpoxk aevictus norosopa 01.08.2024-31.07.2025

2. DJIeKTPOHHO-0HOJINOTEYHAsI cCcTeMa «SHAHMYM» - WWW.znanium.com

Horosop Ne 216 36¢ ot 18.03.2024, nepuox nocryna ¢ 18.03.2024 r. mo 17.03.2025 r. [lo-
ctyn u3 nokanbHoi cetu KI'TIM KemI'Y cBoGoanbIi, HeorpanuueHHsli, ¢ gomanraux [1K — aBTo-
PHU30BAHHBIN.

3. DJIeKTPOHHO-0nO1uoTeuHas cucrema «kOpaiim» - http://urait.ru.

Horosop Ne EII01-223/2024 ot 01.02.2023 1., mepuox noctyna ¢ 17.02.2024 r. mo
16.02.2025 r. loctyn u3 nokanbHoit cetu KI'TIN KemI'Y cBoGonnsiii, ¢ nomamraux 1K — aBropu-
30BaHHBIN.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE PeCYPChI:

1. DNeKTpOHHAas MOJHOTEKCTOBas 0a3a JaHHBIX MePUOAMYECKUX M3AaHUH 1Mo o0Ie-
CTBEHHBIM H rymMaHutapHbiM Haykam OO0 «MBHUC», https://dlib.eastview.com. Jloroop Ne
308-IT ot 27.12.2023 r nepuoa noxanucku ¢ 01.01.2024 r. mo 31.12.2024 r., noctyn npeaocTaBis-
ercs u3 nokanpHoM cetn KI'TIN KemI'V.

2. Hayunas 31ekTponnas 0udamoreka — http://elibrary.ru.

JlocTyn K OTIENbHBIM MEPUOAUYECKUM U3JaHusAM. JlocTyn K OTAENbHBIM NEPUOAUYECKUM
m3nanusM.  JloroBop Ne SU-365/2024 ot 28.12.2023 r. nepuon moamucku ¢ 01.01.2024 r. mo
31.12.2024 r. JlocTyn aBTOPU30BaHHBIN.

3. Me:xBy30BcKas 3j1eKTpoHHas Oudaunorexka (MIB) - https://icdlib.nspu.ru

KITIM KemI'V sBnsercs ydacTHukoM u mnoab3zoBatesnieM MOb. Jlorosop Ne 34 or
30.09.2020 r. (moroop 0eccpounblii). Jloctyn u3 nokansHol cetu KITIM KemI['V cB0oGOaHBIM, €
nomaiHux [1K — aBTOpru30BaHHBIN.

Jnextponnas oudauorexka KI'TIM KemI'Y — https://elib.nbikemsu.ru/MegaPro/Web

HNudopmannonHbie pecypebl:

1. Nudopmanmonno-cipaBouHblil pecypc no ouonoruu. Ha caiite mpeacraBiieHa WH-
dbopmarus mo obmeit 6uonoruu. JlocTymHO MpeIcTaBiIeHbl MaTepuaibl U ¢poTtorpaduu, CXembl, He-
00X0MMBIE JJI COCTAaBJIEHUS! YPOKOB, a TakK ke mpu noarotoske k EI'D. http://www.cellbiol.ru/.

2. [Ipoext Bes 6uonorusi. Ha sTom caiiTe mpeacTaBieHbl HOBOCTH HayKH OMOIIOTHH,
OoI00PKH MHTEPECHBIX MaTepUalioB MO pa3HbIM paszzaenam Ouosoruu. http://www.ebio.ru/index-
1.html

3.3 O0mme TpeOOBAHUA K OPraHM3anMH 00pa30BaTeIbHOIO NMpouecca

VYyeOHasi TUCHUIUIMHA SBISETCS BaXXHBIM 3JIEMEHTOM B (DOPMHpPOBAHMM €CTECTBEHHOHAYY-
HOW COCTaBISIOUIEH B cUCTeMEe MNpOo(ecCHOHAIBHOW MOATOTOBKU. B coaepxaHun mporpammbl
IPEAYCMOTPEHO TMOCIIE0BAaTEIbHOE COTJIACOBAHUE M3y4aeMOro MaTepuana ¢ JIPyTUMH JUCIUILIN-
HaMH/TIpo(eCcCHOHANBHBIMUA MOIYJISIMH YU€OHOTO IJIaHa CHEIHATIbHOCTH.

Oco0eHHOCTSIMH MPOrpaMMbl Y4EOHOM TUCHHUIIIINHBI SBIISIOTCS:

— YeTKO BBIpaKCHHAs MPAKTUYECKas HAIPaBICHHOCTb;

— HUHCTPYMEHTAJIbHBIN XapakTep 3HAHUH;
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— MHCIIOJIb30BaHME HA 3aHATUSAX COBPEMEHHON AMIAKTUYECKOM 0a3bl.
TeopeTtnueckue 3aHATHS TPOBOAITCA B (hopMe JEKIUH pa3IMYHOro BUa, B TOM YHCIIE HH-
TEPAKTUBHBIX, MPOOIEeMHBIX. Ha MpakTUYecKNX 3aHSATHSX BBITIONHSIOTCS MUCHMEHHBIC U YCTHBIC

3aaaHus, HAIIPABJICHHBIC HAa 3aKPEIIJICHUC ITOJTYUYCHHBIX 3HAHHMH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUA JTUCIUIIJIMHbI

Tab6muna 4.

Pe3ysabTarsl 00yyeHus

Pa3zgen/Tema

®opMbI M METOIbI KOHTPOJISI
U OLICHKH pe3yJIbTaToB 00y4e-
HHUS

OK 01. Beibupath criocoOsr
pelieHus 3ama4 npodeccuo-
HAJIBHOM JICSITEIIbHOCTH TIPH-
MEHHUTEIBHO K Pa3IndHbIM
KOHTEKCTaM.

P1,Temsr 1.3,1.4,1.5,1.6
P2, Temsr 2.7 — 2.12

P4, Temer 4.1 -4.4

P 5, Temsr 5.1,5.2.1,5.2.2,
523,524,525

P 6, Temrr 6.1, 6.2

OK 02. Mcnonbs3oBath co-
BPEMEHHBIE CPEJICTBA MTOUC-
Ka, aHaJin3a U UHTepIIpeTa-
Uy nHpopMauu 1 uHHOp-
MallMOHHBIE TEXHOJIOTUU IS
BBITIOJIHEHUS 3314 podec-
CHOHAJIbHOU JIEATEIbHOCTH.

P1,Temsr 1.1,1.2,1.3, 1.4,
1.5,1.6,1.7,1.8,1.9

P2, Temer 2.1 -2.12

P 3, Temsr 3.1 —3.5

P4, Temb14.2,4.3,4.4,4.5
PS5, Temsr 5.1,5.2.1,5.2.2,
523,524,525

P 6, Temrr 6.1, 6.2

OK 07. CoxmelicTBOBaTH CO-
XPaHEHUIO OKpPY’KaroLIen
cpenbl, pecypcocOepexeHuIo,
MPU-MEHSTh 3HaHUS 00 U3-
MEHEHUHU KIUMaTa, IPUHIH-
bl OEPEKITMBOIO IPOU3BO/I-
cTBa, 3 PEKTUBHO 1EHCTBO-
BaTh B UPE3BBIYAHHBIX CUTY-
aIusIX.

P4, Teme14.1,4.2,4.3,4.4,
4.5
P 6, Temrr 6.1, 6.2

KonTponbnas pabota
3arnoJiHeHre Ta0JInIl
OpoHTaTBHBIN OIIPOC
[TonroroBka ycTHBIX cO00IIIE-
HUM C pe3eHTaIen
JlaGopaTopHbie pabOThI
Pa3pabotka rioccapus

Tect no Bompocam JeKIUU
Tect no pazaenam

Pemenue 3amnau
OnenuBaemast TUCKyCCHS
CocraBiieHue cxeM
BrinosiHeHne sKk3aMeHaMOH-
HEIX 3aJIaHuN

HpOMe)KYTO'{Haﬂ aTrecranmusda
1 CEMCCTP — TCCTUPOBAHHUC
2 CECMCCTP — 3a4€T C OLICHKOM

Cocrasuresn padoyeil NporpaMmMbl JMCIHUAIIIHHBI:

HMBanuynxud Burtamuii ['eoprosuy, nonest kad. EcTecTBEeHHOHAYYHBIX AUCIIUILINH

D.U.0. donorcrnocmy, HaAUMeHOBaHUe KADeopbl




