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1. MACIIOPT IIPOT'PAMMBI YYEBHOM JJUCIIUILIVHBI BUOJIOT U

1.1. OO0uacTb NpUMMeHeHHus IPOrPaMMbI:

Pabouas mporpamma y4eOHOM TUCIUTUIMHBI SABJISETCS YaCThI0 OCHOBHOM MPOrpaMMbl
MOJITOTOBKH CIIEIMAIMCTOB CpeHero 3BeHa B cooTBeTcTBUH ¢ PI'OC 1o crnenumansHoCcTH
CIIO 09.02.03 IIporpaMMupoBaHK€ B KOMIIBIOTEPHBIX CUCTEMAX.

1.2. MecTo y4eOHOI AUCHMILUINHBI B CTPYKTYPe OCHOBHOM npodeccuoHATbHOMN
o0pa3oBaTe/ibHOI NMPOrpaMMBbl: TMCUUIIINHA BXOJIUT B 00111€00pa30BaTEIbHBIN UK.

1.3. esu u 3axaum yuyeOHOM IMCUMIJIMHBI — TPeOOBAHMS K pe3y/bTaTaM OCBOEHUS YUeOHOi
AUCHMUILINHBI:

OcBoeHue cofepkaHust y4eOHOU TuCIUTUTNHBI bruonmorust obecreynBaeT TOCTHKEHHE

CTyJICHTaMH CIIEYIOIIUX Pe3yJabTaTOB:

1.

JIUYHOCHHBIX:

MMOHMMAaHNE B3aMMOCBS3M W B3aWMO3aBHCHMOCTH €CTCCTBCHHBIX HAyK, WX BJIMSHUS Ha
OKPYKaIOMIYI0 Cpeay, SKOHOMHYECKYI0, TEXHOJIOTHYECKYI0, COIHAIBHYI0 M 3THYECKYIO
cdepsl NeITeTPHOCTH YETIOBEKa,

CIIOCOOHOCTH HCIIOJIB30BAaTh 3HAHHUS O COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHHE MHpa B
obOpazoBarenbHON U TPO(ECCUOHATBFHON JEATETHPHOCTH; BO3MOXHOCTH WH(MOPMAIMOHHON
Cpenbl A 00eCTIeYeHHS TTPOLYKTUBHOTO CaMO0Opa30BaHUs;

BIIaJICHUE KYJIbTYpOH MBIIUJICHUS, CIOCOOHOCTh K OOOOIIECHMIO, aHAINU3Y, BOCIPHUSATHIO
nHpopManuu B O0JIACTH €CTECTBEHHBIX HAYyK, IMOCTAHOBKE I M BBHIOOpY MyTeH ee
JOCTIKEHHS B TpoeccrnoHanbHOM cdepe;

CIIOCOOHOCTh PYKOBOJICTBOBAThCSI B CBOEH JIEATEIHHOCTH COBPEMEHHBIMU MPUHIUIIAMU
TOJIEPAHTHOCTH, AUAJIOra U COTPYAHUYECTBA; TOTOBHOCTH K B3aMO/JICHCTBUIO C KOJIIETaMH,
paboTe B KOJUICKTHBE;

TOTOBHOCTb HCIIOJIb30BaTh OCHOBHBIE METOJbI 3alUThl OT BO3MOXKHBIX MOCIEACTBHIA
aBapuii, karacTpod, CTHXUMHBIX OCJICTBUIA,

oOnasaHue HaBbIKAaMH Oe30macHOW padoThl BO BpeMs IPOEKTHO-HCCIEAOBATENbCKOW U
SKCIEPUMEHTAJIbHOM NEATENIbHOCTH, TP UCII0JIb30BaHUU JIA00PATOPHOTO 000PYIOBAHMS;
CIIOCOOHOCTh HCIIOJIB30BaTh INPHOOPETEHHbIE 3HAHUA U YMEHUS B MPAKTUYECKOU
JeSITEeIbHOCTH U MOBCEAHEBHOMN XKU3HU ISl COOMIOIEHUsT Mep MPOPUIAKTUKN OTPABIICHUH,
BHUPYCHBIX U JIPYTUX 3a00JIeBaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK (KypeHUs, alIKOroJIn3Ma,
HapKOMAaHMH); IPABUII IOBEJICHUSI B IPUPOIHOM Cpe/Ie;

FOTOBHOCTh K OKAa3aHHIO I[EpPBOWM TMOMOIIM MPU TpaBMaX, MPOCTYAHBIX M JPYTHX
3a00JIeBaHUAX, OTPABIICHUSAX MMUIIEBBIMU MIPOTYKTAMH.

MemanpeomemHbix:

OCO3HAHHE COIMAIBHON 3HAYMMOCTH CBOeH mpodeccuu/crnenuanbHOCTH, O0NiagaHue
MOTHBAIUEN K OCYIIECTBICHHUIO MPOPECCHOHATBHOMN AeATEeIbHOCTH;

MOBBIIIIEHUE UHTEJUIEKTYATbHOT'O YPOBHS B MPOIIECCe M3YyUEHUS] OMOIOTHYECKUX SBICHUI;
BBIJIAIOIINUXCS JOCTM)KCHUN OHOJIOTHH, BOLIEAIINX B OOIIEYEIOBEYECKYIO KYIbTYpPY;
CIIOKHBIX W MPOTUBOPEUUBBIX IMyTeH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISIIOB, UICH,
TEOpHUH, KOHLEMIUH, THIOTe3 (0 CYIIHOCTH U MPOUCXOXKIACHUU >KH3HH, YEIIOBEKAa) B XOJe
paboTHI ¢ pa3IMYHBIMU UCTOYHUKAMU WH(OPMALINY;

CIIOCOOHOCTh OpPTaHU30BBIBATH COTPYIHHYECTBO €IWHOMBIIUICHHUKOB, B TOM YHCIE C
WCIIOJIb30BAHUEM COBPEMEHHBIX NHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;
CIIOCOOHOCTh TOHMMATh MPUHIHUIBI YCTOMYMBOCTH M MPOIYKTHUBHOCTH YKUBOW TPHUPOJIBI,
MyTH €€ U3MEHEHHUSI MOJ] BIUSHUEM aHTPOIOTeHHBIX (haKTOPOB, CIOCOOHOCTH K CUCTEMHOMY
aHaIM3Y TI00ATBHBIX AKOJIOTHUUYECKUX MPOOJIeM, BOIIPOCOB COCTOSIHUS OKPY KAIOIIEH Cpelibl
Y PaIMOHAIBHOTO UCTIOIh30BaHUS MPUPOTHBIX PECYPCOB;



e yMeHHE OOOCHOBBIBATH MECTO U pOJIb OWOJNIOTMYECKUX 3HAHUKH B MPAKTUICCKOU
JEeSITeILHOCTH JIFOJICH, pa3BUTHHA COBPEMEHHBIX TEXHOJIOTHI; ONPENCIATh )KUBbIE OOBEKTHI B
MIPUPO/IC; MPOBOJIUTH HAOIIOICHUS 32 SKOCUCTEMAMH C IIEJIbI0 UX OIMMCAHUS U BBISIBICHUS
€CTECTBCHHBIX U aHTPOTIOICHHBIX W3MEHEHUN; HAXOJUTh U aHATU3UPOBATH WHPOPMAITUIO O
JKMBBIX 00BEKTaX;

® CIOCOOHOCTh TMPUMEHSTh OHOJIOTHYECKHE M OKOJIOTMYECKHE 3HAHWS IS aHajau3a
MIPUKIIATHBIX TTPOOJIEM XO3SIMICTBEHHOH JIeATEIbHOCTH;

® CIIOCOOHOCTH K CAMOCTOSITEIbHOMY ITPOBEJICHUIO UCCIIEOBAaHUM, TTIOCTAHOBKE €CTECTBEHHO-
Hay4YHOT'0 SKCIIEPUMEHTA, HCIOJb30BAHUI0 WH(OPMAIIMOHHBIX TEXHOJIOTHH JUIsl PEIICHUS
HAy4YHBIX U IPO(ECCHOHATBHBIX 3a/1a4;

® CIOCOOHOCTh K OIIEHKE JTHYECKHUX aCIEeKTOB HEKOTOPBIX WCCIIEIOBaHUM B 00JIacTH
OMOTEXHOJIOTUH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHHE);
npeomMemmuvix:

e chOpPMHPOBAHHOCTh TPEACTABICHUN O POJIM U MECTe OMOJOTUM B COBPEMEHHOM HAyYHOU
KapTUHE MHpa; TOHUMAHWE pOJKM OWojJorud B (POPMUPOBAHUU Kpyrozopa H
(yHKIIMOHATBHON TPAaMOTHOCTH JIJISl PEIICHUSI MPAKTUUECKHUX 3a/1a4;

® BJIAQJCHHE OCHOBOIOJATAIONIMMU TMOHATUSIMH U TIPEACTABICHUSIMU O JKHBOW TPHPOAEC, €€
YPOBHEBOW OpraHu3alMi W JBOJIIOIMH; YBEPEHHOE TIOJb30BAaHUE OWOJIOTHYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM;

® BJAQJCHHE OCHOBHBIMH METOJAMH  HAYYHOTO  TIO3HAHUS, HCIOJB3YeMBIMH  TPHU
OMOJIOTMYECKUX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB U SKOCHUCTEM: ONMHCAHUEM, U3MEPECHHUEM,
MpoBe/IeHUEM HaOII0ACHUI; BBISIBIICHHE U OL[EHKA aHTPOIIOI€HHBIX U3MEHEHU B IIPUPO/IE;

e chopMHpPOBAaHHOCTh YMEHUN OOBSACHATH pE3yJNbTAaThl OMOJIOIMYECKUX HKCIEPUMEHTOB,
pelIaTh MeMeHTapHble OMOIOTHYECKUe 3aJauu;

e chOpPMHPOBAHHOCTh COOCTBEHHOM TMO3WIMHM 110 OTHONIICHHIO K OHOJOTHYECKON
nHpopMalUY, TOTy4aeMOM M3 pa3HbIX HCTOYHHKOB, TJIOOATBHBIM 3KOJOTHYECKUM
npoGiieMaM U MyTAM UX PEIICHHUS.

1.4. Ko/imuecTBO 4aCOB HA OCBOEHME MPOrpaMMbl y4eOHOM IUCIUILIUHBI:
MakcumanbHas yaeOHas Harpy3ka ooydaromuxcs - 183 4, B Tom uucie:

- 00s13aTenbHas ayJuTOpHas yueOHas Harpy3ka oOydJaromerocs - 122 4, BHeayJuTOpHas
camocTosTelIbHas padota — 61.

2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIHUNJIMHBI BUOJIOT Us

2.1. O0béM yueOHOI AMCUMIIMHBI M BUABI Y4e0HOI padoThI

Bun yueOHoit padoTbl O0bem yacoB
MakcumajibHasi ydyeOHasi HATpy3Ka (Bcero) 183
Oo0s3aTennbHAs ayIMTOPHAs HArpy3Ka (Bcero) 122
B Tom uncne:

TEOPETUYECKUE 3aHATUS 110

MPAKTUYECKUE 3AHATHUS 12
CamocrosTenbHas paboTa 00y4aronmxcs 61

Ilpomesxcymounana ammecmanus 6 popme ougpgpepenyuposannozo zauema




2.2. TemaTnuyeckoe NJIAHMPOBAHME U coep:kaHue yyeOHol qucuuminasl BUOJIOI'USA 2020-2021

HaumenoBanue pa3esioB U TeM Coaepxxanue yueOHOro MaTepuaJia, JJabopaTopHble padoThl M NPAKTHYECKHE 3AHATHS, O0bem | YposeHb
caMoCTosITeJIbHasi paboTa 00y4arOIIUXCs 4YacoB | OCBOEHH
1 2 3 4
1 CEMECTP
Buosorus kak Hayka. OObekT u3yueHusi Ouosoruu. IIpH3HAKM >KMBBIX OPraHW3MOB. YPOBHM OpraHU3allMU KHUBOTO. 2 1
IIpenmer, MeToabl 1 001IME OO0111e 3aKOHOMEPHOCTH OMOJIOTHH.
3aKOHOMEPHOCTH OMOJIOTHH
Paznen 1. YYEHUE O KJIETKE
Tema 1.1 Cooeporcanue yuedbnozo mamepuana
MHoroo6pa3ue opranuyeckoro | 1.Bupycel kak HekleTouHas popMa KU3HH. 2 1,2
Mupa. 2. Ctpoenue, pa3HOOOpa3ne U PEPOAYKIIHS BUPYCOB.
®opMblI KM3HU HA 3emJie 3.Posb BUpYCOB B IPUPOAE U IJI1 METUIIUHBI.
4. boprOa ¢ BupycubiMu 3a0oneBanmsivu (CITU u ap.)
Camocmoamenvuan paboma Nel Tecmuposanue «Bupycvi kax HekiemouHas Gopma HCuzHu» 2 3
Cooeporcanue yuebno2o mamepuana
Tema 1.2 1.Kpartkasuctopusi U3y4eHHUs KIETKH. 2
Hcropus nsyvyenus kiaerku. | 2.Kierka — 3JeMEeHTapHas )KMBasi CHCTEMA U OCHOBHAsI CTPYKTYPHO-(YHKIIMOHAIbHAS €IMHUIIA 1
Kierounasi opranusanus BCEX JKHUBBIX OpPraHU3MOB.
sKHBOT0 3.Pa3zHoo0Opasue GhopM KU3HH.
Camocmoamenvhan paboma Ne2 [loocomosxa peghepamos u 0oknaoos: «Mcmopus uzeomoanenus
MUKPOCKONA U e20 poJib 8 UYYeHUU KiemKuy, « cmopus pazeumusi K1emouHot meopuuy, 2 3
«CospemenHas K1emoyHas meopusiy
Tema 1.3 Cooeporcanue yuednozo mamepuana
XHUMHYeCKasi OpraHu3aus 1. XuMuueckasi OpraHu3ariis KIeTKH. ’ 1
KJIETKH. 2. Heoprannueckue COeIMHEHUS KIETKHU.
Heoprannyeckue coenHenus | 3. Boia — yHUBepCaJIbHbIA PaCTBOPUTEIH BELIECTB.
Cooeporcanue yuedonozo mamepuana
Tema 1.4 1.Oprannueckne COeJMHEHUS B dKUBBIX OPraHU3Max. 1,2
o 2. Ctpoenne u (pyHKIMH yIJI€eBOAOB. 2
PraHuveckKue BellecTBa
KIETKH 3. Ctpoenue u GpyHKUWH JIUIHIOB. 2

4. Ctpoenue u pyHkunu 0ejakoB. PazHooOpa3ue GekoB.




Cooeporcanue yuedonozo mamepuana

1.HyKJ’IeI/IHOBBIC KHCJI0ThI — HOCUTEJIN HAaCJdeICTBEHHOI I/IH(l)OpMaIII/II/I.

2.JHK kak rinaBHas moJiekyJia s;ku3Hu. Ctpoenue u ¢pynkuun JJHK.JJHK — HOCHTEND 1,2
Tema 1.5 HacnencTBeHHoi nHpopmanmu. Perummkanus JJHK. I'en. ['enetudeckwnii ko,
Hyxaennosbie kucaorbl 1 ux | 3.PHK. Crpoenue, pynkiun u pasnosugsoctd PHK.
POJIb B KJIeTKe 4. CxoactBa u pa3nuuus B ctpoennu JIHK u PHK.
Camocmoamensnasn pavoma Ne3 Tecmuposanue u 3anonnenue mabauy no meme « Hyxneunosvie 3
KUCTIOMbLY
Cooeporcanue yuebnozo mamepuana
Tema 1.6 1.IIpokapuoTsl Kak nepBbie opranu3Mbl Ha 3emuie. [IpeacraBurtenu mapcrBa bakrepun.
Crpoenue u pyHKIHH 2.Ctpoenue 1 QyHKIIMU OaKTepUATHHOMN KIETKH. 10
NPOKAPHOTHYECKOH KJIEeTKH 3.Pa3noobpazue hopm GakTepun U UX paclpoCTpaHEHHUE B IPUPOJIE. ’
4.Ponp GakTepuu B MPUPOJIC, OMOTEXHOJIOTHU ¥ METUIIMHE.
Cooeporcanue yueonozo mamepuana
1.CtpoeHune KIeTOK 3yKapHoT.
Tema 1.7 2. lluTonnasMa 1 KieTouyHas MeMOpaHa. 1,2
Crtpoenue u pyHkuumn 3.0pranouipl 3yKapuOTHYECKON KIIETKH.
JYKAPHOTHYECKON KJIETKHU 4. PazHooOpasue 3ykapuoT B mpupoe. [IpencraBurenu napcrsa Pactenuid, napctsa JXuBOTHBIX 1
napctea [ 'puboB.
Camocmoamenvuan pavboma Ned Tecmuposanue no meme « Cmpoerue Kiemxu u ee QyHKyuuy 3
Tema 1.8 Cooeporcanue yuedbno2zo mamepuana
CpaBHeHMe CTPOEHHUS 1.Crpoenue 1 GyHKIIUN PACTUTEIbHBIX U )KUBOTHBIX KJIETOK. THIBI TKaHE. 1
pPacTUTEILHON U KUBOTHOM
KJIETKH
PYBEXXHbBIN KOHTPOJIb Nel 2
Cooeporcanue yueonozo mamepuana
Telzaa L9 1.Knetku u ux paznoodpasrie B MHOTOKJIETOYHOM OpPTaHHU3ME.
7KM3HeHHBIH UK KIeTKH 2. JIndpepeHtpoBKa KIeTok. 1,2
3.OcHOBHBIE CITOCOOBI BOCTIPOU3BEICHHSI KIETOK.
Camocmoamenvnaa padoma Ne5 I[loocomoexka pegepamos u npesenmayuti «Onmozenes 3
xknemkuy, «Cmaouu pazeumust Kiemxu.
Cooepircanue mamepuana 1.2

Tema 1.10
OO0MeH BelIecTB U

1. ILmacTuvyeckuii 00MeH B KjaeTKe. OCHOBHBIC IpOoHCCChbl MATPUYIHOI'O CUHTEC3a.
2.DorocuHTe3. Hpeo6pa3OBaHHe SHEPruu CBCTA B SQHCPTUIO XUMHUYCCKUX CBs3el. XeMOCHHTE3.




NnpeBpalicHue SHEPIrun B

3.buocuHTe3 6esaka. OCHOBHBIE ATAlbl U UX XapaKTEPUCTHUKA.

KJIETKRE 4.JHepreTuueckuii oomeH. OKHCICHHE OpPraHWYECKHX BELIECTB M OOECIeYeHHe KIETOK 1.2
JHEeprueu. BHyTpUKIIETOUHOE IbIXaHHE.
5. KucnopoHoe u 6eCKHCIOPOJHOE OMOTOTHIECKOE OKUCIICHHE.
Camocmoamensnasn pavoma Neb6 Tecmuposanue u 3anonnenue mabauy no meme « Pomocunmesy 3
Paznen 2. OPTAHU3M. PASMHOKEHUE U UHIAUBUJAYAJIBHOE PABBUTUE OPT'TAHU3MOB
Cooeporcanue yuedonozo mamepuana
Tema 2.1 1.0pranuszm — eauHoe 1eoe. MHOrooOpa3ue opraHu3MoB. 1
Pa3zmMHoOkKeHHe OPraHu3MoB. 2. Pa3MHOKE€HHE — Ba)KHEMIIee CBOMCTBO KUBBIX OPTaHU3MOB.
3. [TonoBoe u 6ecnonoe pasMHoxkeHne. ONI0J0TBOPEHHE U ONbUICHHUE.
OnbLieHne U ONJI0I0TBOPeHHE. | Camocmoamenvuasn paboma Ne7 [Toozomosxa npezenmayuii « PazmHodicenue Jcuebix 3
opeanuzmosy, « Onvlnenue pacmenuti», « Cnocobbl pasmHOoNCeHUss OP2aHU3MO8»
Camocmoamenvuan paboma Ne8 [loocomosxa pegpepamos « Bnewinee u enympenuee 3
ONn1000MEOpeHUe»
Tenma 2.2 l.becnosioe pa3aMHOXKEHUE U €r0 3HAYCHHUE B IIPUPO/IE.
2. Bugsl Gecriosioro pa3MHOXeHUS (JeJIeHne, TOYKOBaHUE, CTIOPOOOpa30BaHNE, BETETATUBHOE 1,2
becnoJsioe pa3mHoxkeHue.
Mutos Pa3MHOXKEHHE)
3. MuTt03 — 0CHOBa 6€CII0I0T0 Pa3MHOKEHHSI.
1.ITonoBoe pa3MHOKEHHE U €r0 3HAYE€HHE B IPUPO/IE.
Tema 2.3 2. Bujpl moioBoro pasMHOKEHHUS (M30TramMus, TapTeHOTeHEe3, KOHBIOT ALK ) 1,2
ITos10BOE pa3mHOKEHHE. 3. Meiio3. Cramuu Metiosa. OTianyuTesbHbIE OCOOEHHOCTH OT MUTO34.
Meiios. 4. 'ameTorexes.
I'amerorenes. Camocmosamenvnan paboma Ne9 [loocomoexa npesenmayuti «Metios u e2o ocobeHHocmuy, 3
«l amemocenes»
PYBEXXHBIN KOHTPOJIb Ne2 3
2 CEMECTP
Cooeporcanue yueonozo mamepuana
Tema 2.4 1.OnTOrEHE3. HeproL[H OHTOTEHEe3A.
Wnanenayanbmoe 2.OMOpUOHANIBHBIM  3Tall  OHTOTEHE3a. OcHOBHBIE cTaguu AMOPHOHATIBHOTO  Pa3BUTHIL. 1,2
Opranorenes.

pa3BUTHE OPraHU3MOB

3. I[ToctamMOpHOHANTBHOE PA3BUTHE.

4. CxoAcTBO 3apoJplllIell MPEACTABUTENEH Pa3HbIX TPYII NO3BOHOYHBIX KaK CBUIETEIBCTBO HX
9BOJIIOLIMOHHOT'O POJICTBA.

5.IIpuyuHbI HApYIICHHUI B PAa3BUTUU OPraHU3MOB.




Camocmosamenvnan pavoma Nl 3anonnenue cxem u mabauy «IMOpUOHATILHOE U
NOCMAIMOPUOHANbHOE PA3GUMUE OP2AHUZMA Y

Cooepicanue yuednozo mamepuana

1.PenpotyKTUBHOE 310pOBBE. 3JOPOBBIN 00pa3 KU3HHU. 1,2
Tema 2.5 2. IocnencTBust BIUSIHUS JIKOTOJIsl, HUIKOTHHA, HAPKOTUYECKUX BEIECTB, 3arps3HEHUs CPEe/Ibl Ha
NupuBuayajibHOe pa3BUTHE | pa3BUTHE YCIIOBEKA.
YyeJIOBEKa
Camocmosamenvhan paboma Nell Iloozomoska pepepamos u 0oxnados «llocieocmeus enusHus
AIKO20JI5l, HUKOMUHA, HAPKOMUYECKUX 8eljeCms, 3a2ps3HeHUsl cpedbl Ha PA36Uumue 4ei08eKa. 3
Camocmoamenvuan pavboma Ne 12 Iloocomoska peghepamos u doxknaoos «llocieocmaus enusnus 3
MYmMa2eHo8 Ha pa3eumue 4eio8eKay
Tema 2.6 Cooepotcanue yuebnozo mamepuana
BLISIBIICHHE  ONHCANNE NPHINAKOB ) OMOPHOJIOTHYECKHE I0KA3aTENhCTBA €MHCTBA TPOUCX0XKICHHSI TIO3BOHOYHBIX OPTaHU3MOB. 2
CXO/ICTBA 3apoAbIICH Y€JI0BEKA 1 o
JAPYTHX TO3BOHOMHBIX KAK 2. buorenernueckuii 3akoH I'exkensa-Mroepa.
JI0Ka3aTeJILCTBO UX IBOJIONMORHOTO | 3. qepTBI CXOJICTBA Y OTJINYUU 3ap0}II)IHIeI71 YCJIOBCKA U JPYTHUX MMO3BOHOYHBIX KMBOTHBIX.
pozcTBa IpakTHyeckoe 3ansaTHEe No2 «Buvisasnenue u onucanue nPuUsHAKos cxoocmaa 3apooviuiel
yesnogexa u Opy2ux N0360HOYHLIX KAK 00KA3AMeNbCME0 UX I80JIIOYUOHHO20 POOCHBA» 2
Pasznen 3. OCHOBBI 'EHETHUKHU U CEJIEKIIUU
Cooeporcanue yuebnozo mamepuana
Tema 3.1 1.I'eneTrka — HayKa 0 3aKOHOMEPHOCTSX HACIEACTBEHHOCTH U U3MEHYUBOCTH OPTaHU3MOB.
OcHoOBBI yYeHust 0 2. I'. MeHzenb OCHOBOIOJIOKHUK T€HETUKU. ['eHeTHYecKass TEpMUHOIOTHS 1 CUMBOJIHKA. 1,2
HaCJICACTBCHHOCTH U 4. XpoMocoMHas TeopHs HACJIEeACTBEHHOCTH.
HU3MEHYNBOCTH 5. 3HaveHue T'eHETUKHU IS CEJIEKIINU U MEOUIINHEI.
7. HacnenctBeHHbIe 0OJIE3HU YETIOBEKA, UX MPUYMHBI U MPOPHUIAKTHUKA.
IIpakTnueckoe 3ausaTue Ne 3 «3axoust Menoena. Cocmasnenue cxem ckpewuganus. Pewenue
2eHemu4ecKux 3a0ayy 2
Camocmosamenvhan paboma Nel3 «3axonwvl cenemuxu, ycmanognentvle I pecopom Menoenemy,
«Hacneocmeennas unghopmayus u nepedaua ee u3 NOKoJIeHUs 8 NOKOJICHUE). 3
Tema 3.2 Cooeporcanue yuednozo mamepuana
3akonsbl I'. Menneas 3aKoHBI T€HETHKH, ycTaHoBIeHHbIEe . Menaenem. MoHorubpuanoe ckpemuBanue. 1 u 2 3aKOHbI 1,2
Mennens.
JluruOpunHoe ckperuBanue. 3 3aK0H MeHensl. 1,2
Tema 3.3 Cooeporcanue yuednozo mamepuana
CuemnieHue reHoB CLeIUIeHHOE ¢ TT0JIOM HaclIeIOBaHUE. 1,2




Tema 3.4
T'eneruxa moJia

Cooeporcanue yuednozo mamepuana

B3aumoaelictBue reHoB. | eHeTnka mosna.

1,2

Tema 3.5 Cooeporcanue yueonozo mamepuana 3
BHesinepHasi HacJieACTBEHHOCTh | Camocmoamenvhnan pavoma Nel4 Iloozomoska pegpepamos u 0oxk1ados no memam «Buesoepnas
HacneocmeeHHocmyvy, « Mumoxonopuanonas HAc1e0Cm8eHHOCbY
Cooeporcanue yueonozo mamepuana
Tema 3.6 1.HacnencrBeHHas, WM FreHOTUITUYECKAs], U3MEHUNBOCTD.
3aKoHOMepHOCTH 2. MoanbuKannoHHas, WK HEHACIIEACTBEHHAs, H3MEHUHUBOCTb. 1,2
H3MEHIUBOCTH 3. l'enernka 4e/0BeKa.
4.I'eneTrka U MEIUMIIMHA.
5.MarepuanbHble OCHOBBI HACTIEACTBEHHOCTH U N3MEHYHUBOCTH.
6.]'eHeTrKa ¥ SBOJIIOLIMOHHAS TEOPHUSL.
7.I'eHeTHKA NOMYJISIIUIA.
Tema 3.7 Cooeporcanue yueobnozo mamepuana
Myrauuu u MyTareHsl Camocmoamenvhan paboma Ne 15 [loocomoska pepepamos u 0oxknados no meme «Mymayuuy, 3
OKpY’Kalouieii cpeanbl «Mymacenvl okpyscarowell cpeovl»
Tema 3.8 Cooeporcanue yuebno2zo mamepuana
OcHoBbI ceneknuu pacteHu, | 1.I'eHeTrka — TeopeTHdeckas ocHOBa celieknuu. OJOMallHMBAHHUE KMBOTHBIX M BBIpAIMBAHUC
KUBOTHBIX H KYJIBTYPHBIX PACTCHUI — HAYaJIbHBIC ATAIbI CEJIEKLIUU. 1,2
MHUKPOOPraHM3MOB 2. Yuenue H. M. BaBmiioBa o nieHTpax MHOTO0OOpa3usi M MPOUCXOKIECHUS KyJIbTYPHBIX PACTEHUH.
3. OCHOBHBIE METObI CeJIeKIMU: THOPUAN3ALHA U UCKYCCTBEHHBIH 0TOOP.
4. OCHOBHBIE JOCTHXCHUS COBPEMEHHOM CENEKIINH KYJIbTYPHBIX PACTCHHM, TOMAIIHUX KUBOTHBIX
U MUKPOOPTaHU3MOB.
5. buoOTexHO/IOTUSl, ee [OCTH:KEHUSI W TMePCHeKTHBBI Pa3BUTHSA. OTHYECKHUE AaCIEKThI
HEKOTOPBIX JTOCTHKEHUN B OMOTEXHOJIOTUH.
6. KnonnpoBaHnue »KUBOTHBIX (MIPOOIEMBbI KIIOHUPOBAHHUS YEIIOBEKA).
Camocmoamenvnaa paboma Nel6 [loozomosxka peghepamos na memy « OcHogHble 00CMUICEHUS 3

coepemeHHod celleKyuu KyJibnypHsblx pacmeHuﬁ, OOMAUIHUX HCUBOHBIX U MUKPOOP2AHUIMOB»
Camocmosamenvhan paboma Nel7 I[loozomoska pepepamos na memy «ocmudicenus
buomexHono2uU»




Pasnea 4. 3BOJIOINIMOHHOE YYEHHUE. IPOUCXOKAEHUE )KU3HU HA 3EMJIE

Cooepircanue yueonozo mamepuana

Tema 4.1 1.3nauenne pador K. JIunnes, XK. b. Jlamapka B pa3BUTHH 3BOIIOLMOHHBIX HJICH B OMOJIOTHH. 1
Hcrtopus pa3Butus 2. OBomonnonHoe yuenue Y. Jlapuna.
IBOJIOLUUOHHBIX H/I€i 3.EcrecTBeHHBII 0TOOP.
4.Posib 3BOJIOIMOHHOTO YYEHHS B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHUHBI
MUpa.
Camocmosamenvuaa paooma Nel8 [loocomoexa pepepamos ma memy «Hcmopus pazeumus 3
960I0YUOHHBIX udeiy, «lIpeonocvliku 260110YUOHHOU meopuuy, «IeonoyuonHoe yuenue Y.
Hapsunay, «Cospemennvle NONOHCEHUS IBONIOYUOHHOU meopuuy, «AnvmepHamuenas meopus
960I0YUUY
PYBEXHBIN KOHTPOJIb Nel
Tema 4.2 Cooeporcanue yueonozo mamepuana
JBuakyme cuibl M pakTopsl | JIBUoKyIIe cuibl U (aKTOpPhl SBOITIOIMH OPraHU3MOB 1
JBOJIIOIMU OPraHU3MOB Camocmoamenvuaa paooma Nel9 Iloocomoska npezenmayuu «Jeudxcywue cuivl 38010YUUY, 3
«OnemenmapHvle akmopwvl 360110YUUY
Tema 4.3 Cooepircanue yuedonozo mamepuana 1,2
Joka3zaTenbcTBa U pe3yJbTaThbl | JoKa3aTenabCTBa M Pe3yNbTaThl SBOIIOIHH.
IBOJIIOLMHU Camocmoamenvnaa paooma Ne20 Paboma c¢ jaumepamypou u 3anoiHeHue maodauy
«/okaszamenvcmea 380110YULU OP2AHULECKO20 MUPA» 3
Tema 4.4 Cooeporcanue yuedonozo mamepuana
Muxpossosaonns. Mexanusmbl | 1. Konuemnus Buaa, ero kputepud. [lonynsius — CTPYKTYpHasi €IUMHHIIA BUJIA W DBOJIOIHH. 2.
BH/1000pa30BaHUA CoBpeMeHHbIE MPEICTaBICHUS 0 MEXaHHW3MAaX U 3aKOHOMEPHOCTSIX 3BOJIOLUUU. JIBIKYIIHE CHUIIBI 1,2
sBosionMK. CHHTETHYECKasi TEOpUst SBOTIOIMHA. MUKPOIBOIIOLHSL.
3.CoBpemennsbie npezactabienus o Bunoodpazosanuu (C. C. Yersepuxos, W. W. IlImanbraysen).
JlokazaTenbcTBa SBOIIOLIHH.
4.CoxpaHeHue OHOJIOTUYECKOTO MHOrooOpa3us Kak OCHOBAa YCTOMYMBOCTH Ouocdepsl U
IIPOTPECCUBHOTIO €€ pa3BUTHsl. [IpuunHbI BBIMUpPAHUS BUIOB.
Camocmosamenvhnan paboma Ne2l Tecmuposanue «Budoobpazosanue xax pesynibmam 360110YUU» 3
Camocmoamensuasn paboma Ne [loozomosxa peghepamos «Adanmayuu pacmenuii K He2amueHuIM 3

yenosusam cpeovly, «Aoanmayuu sHcueomuwixy, «Mumukpusa y orcusomuwvixy, «lIpucnocobnenus
bakmepuu Kk aumubuomukam», «Tepmoghunenvie u Kpuoguivbuvie opzanuzmvly, «Ponb
NOKPOBUMENbCMBEHHOU OKPACKU 8 280JI0YUUY




Tema 4.5

Cooeporcanue yueonozo mamepuana

Maxkpo3Boaouus. MakposBosnorusi. OCHOBHbIE HampaBJCHUS 3BOJIIOIMOHHOTO TMporpecca. buonoruvyeckuit 1,2
HanpasJienus u mytu porpecc u OUOJIOTHYECKUH perpecc.
IBOJIIOLMH Camocmosamenvnasn pavoma Ne22 [loocomosxa peghepamos «Ilpoyecc maxposgonoyuu u ee 3
mexanusmoly, «Hanpasnenusa u nymu ssonoyuuy, «buonocuueckuti npozpecc u pecpeccy
Tema 4.6 Cooeporcanue yuednozo mamepuana
IIpouncxoxxaenne u HavYajabHbIe | 1.VIcTOpus npencraBieHui 0 BOSHUKHOBEHUH XKU3HU. I'HIIOTE3bI IPOUCXOKACHHS KU3HM. 1
ITallbl PAIBHTHA KHIHH Ha 2.VI3yyeHue OCHOBHBIX 3aKOHOMEPHOCTEW BO3HUKHOBEHUS, Pa3BUTHUS U CYLIECTBOBAHUS KU3HHU Ha
3emute 3emute.
3.OBosto1us MPOTOONOHTOB.
4. HayanbHble 3Tanbl OMOJIOTHYECKON IBOJIIOIHH.
Tema 4.7 Cooeporcanue yueonozo mamepuana
I'eoxpoHostorusi M pasBuTHe | | Pa3BuTHe XKU3HU B apXEHCKOM Jpe. 1,2
KM3HM HA IIAHETE 2.Pa3BuTHE XKU3HU B MPOTEPO3OMCKON U MAIC030MCKOM 3pe.
3.Pa3BHTHE )KU3HU B ME3030MCKOM 3pe.
4. Pa3zBuTHE )KU3HU B KAalTHO30MCKOM 3pe.
Camocmoamenvnasa pavboma Ne23 «I eonocuuecrkoe spems. I eoxpononocuueckas wkanay 3
Tema 4.8 Cooeporcanue yuedbnozo mamepuana
MHorooopasue :KUBOro Mupa | 1.Yciao)KHEHHE )KUBBIX OPraHU3MOB B IPOIIECCE IBOJIOIINH. 1
KaK pe3yJIbTaT 3BOJIIOLHHI 2. MHoroobpa3ue »XUBOrO MHpa Ha 3emJie KaK pe3yJbTaT HBOJIOLHUM U COBPEMEHHAas €ro
OpraHu3anusi.
Camocmoamenvuan pavoma No24 [loocomoska pechepamos « Pezynvmamul 360.10Y4uUUY, 3
«Mnozoobpa3zue sHcusoco mupay
IIpakTuyeckoe 3ansaTHe Ned «Ananus npoyecca YCrOHCHEHUS HCUBBIX OP2AHUZMOE 8 NpoYecce 2
960IOYUUY
Paznen 5. IPOUCXOXKJIEHUE YEJIOBEKA
Tema 5.1 Cooeporcanue yuednozo mamepuana
AHTpONoOreHes. 1.AHTpomorexes. DBOIOLUS IPUMATOB.
JTanbl IBOJIONHH Yea0BeKa. | 2.COBPEeMEHHBIC TUIIOTE3bI O MPOUCXOXKICHUH YeI0BEKa. 1,2
3.Jloka3zaTenbCcTBa POJCTBA YEIOBEKA C MIIEKOIMUTAIOIIUMU KUBOTHBIMH.
4. Draribl 3BOJIIOIIMY YETOBEKA.
Camocmoamenvhan paboma Ne25 [loozomoska npezenmayutl « Imansvl 260110YUU 4ET08EKAN. 3

Tema 5.2
YesoBeyeckne pacol

Cooeporcanue yuednozo mamepuana

PoactBO M €IMHCTBO MMPOUCXOKACHHUA YCTIOBCYCCKUX pac. KpI/ITI/IKa pacu3ma.

1,2




Pa3zgea 6. OCHOBBI OKOJIOI'NUA

6.1 Cooeporcanue yuednozo mamepuana
JKOJIOTHSI — HAYKA 0 1.9koJiorn4eckue (paKTOPhI, UX 3HAUECHUE B )KU3HU OPraHU3MOB.
B3aMMOOTHOIICHUAX 2.9KojJ0ru4ecKkne cucreMbl. BuioBas 1 npocTpaHCTBEHHAs! CTPYKTYpa 3KOCUCTEM. 1,2
OPraHU3MOB MEK1y c000ii n 3.IIummeBblie CBAA3M, KPYTOBOPOT BellleCTB U NMpeBpallleHue JHePIruu B IKOCHCTEMAaX.
OKpY:KaloLiel cpeoii. 4.MeXBHUIOBBIE B3aWMOOTHOIICHHS B OSKOCHCTEME: KOHKYPEHLHUS, CHMOHMO3, XHUIIHUYECTBO,
napa3suTU3M.
Ilpaxkmuueckoe 3anamue Ne5 2
«Cocmasnenue cxem nepeoadu ewecms U IHepeuy no Yyensm NUMaHusi 8 SKOCUCMEMAxy.
Tema 6.2 Cooeporcanue yuednozo mamepuana
IKo0orudeckue PakTopbl Camocmoamenvuas pavboma No26 Tecmuposanue « Abuomuuecxkue ¢pakmopwi cpeovi» 1
cpenbl:
AHTpONOreHHbie (PaKTOpPhI.
Tema 6.3 Cooepircanue yuedbnozo mamepuana
Coo0mecTBa 1 3kocucTeMbl. | EcTecTBeHHAs] M HCKYCCTBEHHAs! CPeIbl OOMTAHUA YesioBeKa. VICKyCcCTBEHHbBIE COOOIIECTBA — 1
Crpykrypa, pasnooOpasue, arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.
pa3BUTHE H KOMIIOHEHTBI YCcToiunBOCTh U cMeHa IKocucTeM. CyKIeccun.
IKOCHCTEM. Camocmoamenvuan pavboma Ne27 Cocmasnenue cxem u 3anonnerue maoauy «lluwesvie cessu, 3
KPY2080pOm 8eujecms U npespaujenue IHep2uu 8 IKOCUCTNEMaX»
Ilpakmuueckoe 3auamue Neb «Pewenue sxonocuyeckux 3a0a4» 2
Tema 6.4 Cooepircanue yueobnozo mamepuana
buocdepa. Crpykrypa u CtpyKTypa # BemecTBo Ouocgepsl. 1,2
onombl 0uochepnbl buomsl 6mocdepbr
Camocmoamenvuan pavboma No28 Tecmuposanue u 3anonnenue maoauy no memam «Cocmas 3
buocgepwry, «buozeoyenos u acpoyenosy, « Tunvi 83aUMOOMHOUEHUL MEHCOY OPLAHUSMAMUY
Tema 6.5 Cooeporcanue yuednozo mamepuana
buocdepa u yesioBek. 1.Yuenne B. . Bepuajackoro o 6mocdepe. Posb :xuBbIX Oprann3mMon B 0uocgepe.
PanuonanbHoe buomacca.
NPHUPOAONOJIb30BAHNE Kpyrosopor BaxHeimux OMOreHHBIX 3J1eMEHTOB (HA NpuMepe yrjiepoaa, a3ora W Ip.) B
onocoepe. 1,2

2. buochepa u uenoBek. M3menenuss B Ouochepe. IlocraencrBust AedTenbHOCTH 4YEIOBEKa B
OKpykarolen cpene. Bo3aelicTBre NMpOU3BOACTBEHHON EATENBHOCTH HA OKPYXKAIOIIYIO CpEdy B
obnacTtu cBoei Oyayuiei mpogeccun.

3. I'1obaJibHBIE IKOJIOTHYEeCKHEe NP00JIeMbl M ITYTH MX PELICHUS .




4. DKojorusg Kak TeopeTHyYecKas OCHOBA PAIMOHAIBHOTO MPHUPOJOIOIB30BAHUS U OXPaHbI
npuposl. Hoocdepa.

5. IlpaBuna moBeAcHUs IO B OKPYXAOIIEH NPUPOJHOM cpene. bepexxkHoe OTHOUIEHHE K
O10JIOTHYEeCKUM 00BEKTaM (PacCTeHHUSIM, )KUBOTHBIM M UX COOOIIECTBAM) M X OXpaHa.

Camocmosamenvnas paboma Ne29 [loocomoska pegpepamos «lobanvuvle dK0N02UYECKUE 2 3
npodIeMbl U NYMu UX peueHus»
Cooeporcanue yuedonozo mamepuana 2 1
Tema 6.6 Oxpana BUI0B, FKocucTeM U Ouocdepbl. KpacHble KHUTH
OxpaHa BU/10B, IKOCHCTEM U
ounocdepnl. KpacHbie kHuru Camocmoamenvuaa pavboma Ne30 Tecmuposanue na memy «Ocobo oxpaHnsemvie npupooHsie 2 3
meppumopuu»
Pasznen 7. BUOHUKA
Tema 7.1 Cooepircanue yueobnozo mamepuana
buonunka Kak oHo u3 1.BuoHMKa KaK OJIHO M3 HAIPABJICHHI GHOJIOTUH U KHOEPHETHKH. 1 1,2
HanpapJIeHUil OMOJIOTHH U 2.PaccMoTpenne OHOHHMKOM oOcoOeHHOCTeHl MOop(}odU3NONIOruueckoil OpraHu3aluy  KHUBBIX
KHOEePHeTHKHI OPraHU3MOB U MX UCIIOJIb30BaHUS JJIsI CO3/IaHHSI COBEPIICHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB
10 AHAJIOTUH C KUBBIMH CHCTEMaMHU.
3.1IpuHuMnBl W TPUMEPHl  KCHOJB30BAHUS B  XO3SIMCTBEHHOM  JEATENBHOCTH  JIFOACH
MOp(PODYHKIIMOHATBHBIX YePT OPTaHU3aLUN PACTEHUHN U )KUBOTHBIX.
Camocmoamenvnasa paboma Ne31 «buonuxka 6 mexuuke u apxumexmype» 1
PYBE’KHBIH KOHTPOJIb No2 1
JAuddepeHniupoBaHHbIi 3a4eT 2
Oobs13aTesibHAs Ay TUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 122
TeopeTruueckoe odyuenmne 110
IIpakTHyecKkue 3aHITHA 12
CamocrosiTesibHas padoTa o0yuaruerocs (Bcero) 61
BCEI'O: | 1834

Jist XapaKTepUCTUKN YPOBHS OCBOEHHsI yUeOHOT0 MaTepuala UCIOIb3YIOTCS clelyromnue 0003HauYCHMS:
1. — 03HAaKOMHUTENBHBIN (Y3HAaBaHHE paHee U3yUYCHHBIX 00bEKTOB, CBOICTB);
2. — penpoayKTUBHBIN (BBITIOJHEHUE ICATEILHOCTH 110 00pa3ily, MHCTPYKLUHU UITH M10JT PYKOBOJICTBOM)
3. — IpOAYKTUBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEIHLHOE BBIIIOJHEHHE IEATEIIbHOCTH, pellieHre MPOOIEeMHBIX 3a/1a4)




3. YCJIOBUSI PEAJIM3ALIMY YUEBHOM JUCILAILIUHBI

3.1. TpeOoBaHMsA K MUHUMAJIbHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecreuyeHn 0
Peanmmzanmss ~ y4eOHOH ~ AuMCOMIUIMHBI — TpeOyeT — Haimmuuss ~ ydeOHoro  kaOuHera
«EcTecTBEeHHOHAYYHBIX TUCITUILINHY.

O6opynoBanue yaeOHOro KabuHeTa:

- I0CA/I0YHbIE MECTA 10 KOJUYECTBY O0YUaIOIINXCS;

- pabodee MecTO MpernojaBaTes;

- KOMILJIEKT y4e€OHO-METOANYECKOH TOKyMEHTALNH;

- KOMIUIEKT y4eOHO-HarisaHblx nocobuit: moxenu crpykryp JAHK, aunamuueckue mnocoOwus,
MOPTPETHl YYEHBIX, CXEMbl, TaOJMIbI, TpPaHCHAPAHTBl, MYJSDKH, TepOapHbIe SK3EMILIAPbI
MyTalll y paCTeHHM, CKeJIET, MarHUTHas JOCKA.

OO6opyoBaHKE M TEXHOJIOTHYECKOE OCHAIEHNE Pa00UYNX MECT:

- KOMIIBIOTEpHI, MPHUHTEp, CKaHEp, MoJeM (CIyTHHUKOBas CHUCTeMa), MPOEKTOp, IUIOTTE,
porpaMMHOE oOecrnedeHre oO0mero u mpohecCHOHATHPHOTO HAa3HAYCHUS, KOMIUICKT Y4eOHO-
METO/INYECKONW TOKYMEHTAIUH;

- METO/IMYECKUE TTOCOOUS, MHTEPAKTUBHAS TOCKA.

3.2. UudopmanuonHoe odecneyeHue 00yueHus

IlepeyeHb pexkoMeHIyeMbIX YUeOHBIX H3aHuil, UHTepHeT-pecypcoB, J0NMOJHUTEIbHOI

JINTEpPaTypsbl

OcHoBHag JuTeparypa:

1. Koncmaumunos B.M. buonorus mns  mpodeccmit u  crienHalbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAy4YHOTO MpoQuieil: st CTyI. yupekIeHUi cpen. mpod.
obpazoBanmus / B.M. Koncrantuno, A.I'. Pe3zanoB, E.O. ®dagneeB; mox. pea. B.M.
KoncrantunoBa. — 3-¢ m3z., nepepad. u jgon. — M.: M3narenbCkuil HEHTp «AKaJaeMHs,
2016. — 336 c. (oubmmorexka CIIO KBI'Y Ha mucke CD-ROM) [DnekTpoHHBINH pecypc
cBoOoHOTO foctyna) https://nashol.com/20180602100883/ -2016.html
2. Mycmagun A.I'. buonorus: yue6nuk / A.I. Mycradun, B.b. 3axapoB. — M.:
KHOPYC, 2016. — 424 c. (6ubmmoteka CIIO KBI'Y na gucke CD-ROM), [DnekTpoHHBII
pecypc cBoboaHoro gocrtymal https://nashol.com/2016111991808/biologiya-mustafin-a-g-
zaharov-v-b-2016.html

3. Apvieun  B.H.  buonorus: y4eOHMK W  TPAKTUKyM JUIsl  CPEIHETO
npodeccronanbHOro obpazoBanus / B. H. Speirun [m ap.]; mox pemakumert B. H.
Speiruna. — 2-¢ um3a. — MockBa: M3pgarensctBo HOpaiit, 2019. — 378 c¢. —
(ITpodeccrnonansuoe obpazoBanme). — Tekct: 3nekTponHblid / DbC FOpaiT [caiit]. —

URL: https://www.biblio-online.ru/bcode/433339

JlonmoJIHMTeIbHAS JIUTEepaTypAa:

1. Haxaesa, B. Y. buonorus: renetuka. [Ipaktuueckuii kypc: yueOHoe mocodue st
cpenHero npodeccuoHaabHoro 00pazoBanus / B. . HaxaeBa. — 2-e uz ., mepepad. u 101.
— MockBa : HWzpmarensctBo IOpabit, 2019. — 276 c¢. — (IlpodeccrnonansHoe

obpazoBanmue). ISBN 978-5-534-07034-7. — Texkcrt: anekrponnsiii // ObC KOpaiit [caiiT].
— URL: https://www.biblio-online.ru/bcode/441847

2. Ocunosa, JI. A. I'enetuka. B 2 4. Yacte 1: yueOHOe mocoOue UIsl CpeaHero
npodeccuonansuoro obpazosanus / JI. A. Ocunosa. — 2-e u3A., ucnp. u aomn. — MockBa:
WznarensctBo FOpaiit, 2019. — 243 c¢. — (IIpodeccuonanbroe obpazoBanue). — ISBN
978-5-534-09330-8. —  Tekcr: osnextponusii //  OBC  IOpaiit [caiit]. —
URL: https://www.biblio-online.ru/bcode/437662



https://nashol.com/20180602100883/biologiya-dlya-professii-i-specialnostei-tehnicheskou-i-estestvenno-nauchnogo-profilei-konstantinov-v-m-2016.html
https://nashol.com/2016111991808/biologiya-mustafin-a-g-zaharov-v-b-2016.html
https://nashol.com/2016111991808/biologiya-mustafin-a-g-zaharov-v-b-2016.html
https://www.biblio-online.ru/bcode/433339
https://www.biblio-online.ru/bcode/441847
https://www.biblio-online.ru/bcode/437662

3. Ocunosa, JI. A. I'enetuka. B 2 4. Yacte 2: yueOHOe mocoOue Uil CpeaHero
npodeccuonansHoro obpazosanus / JI. A. OcunoBa. — 2-e u3j., ucmp. u aon. — MockBa
: U3matensctBo HOpaiit, 2019. — 251 c¢. — (IIpodeccuonanvuoe obpazoanue). — ISBN
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4. KOHTPOJIb U OIEHKA PE3YJbTATOB OCBOEHUS YYEFHOHN

JUCHUILINHDBI

KoHTpo.1b M oleHKa pe3yIbTaTOB OCBOCHHS yU€OHOM MUCIUTUIMHBI OCYIIECTBIISECTCS
IIpenojaBaTesieM B IPOLECCe MPOBEACHUS IPAKTUYECKUX paOOT, TECTUPOBAHMUS, A TAKKE
BBINIOJIHEHUS] O0YUaIOUIMMUCS UHIMBUYaJIbHBIX 3a/1aHUN, IPOEKTOB, UCCIIEI0BAaHUM.

Pe3yabTarsl 00yyeHus
(ocBOEHHBIE YMeHHS, YCBOCHHbIE 3HAHMA)

(DOpMI)I U METO/bI
KOHTPOJIA H OLICHKHA

pe3yabTaToB
o0yueHmust
[Tpu ocBOeHUU yueOHOU MUCHUIITUHEI « bromorusy cTyneHTaMmu Dopmwt KOHmpons
JOCTUTAIOTCACIEAYIOIINX PE3YIbTATOB: oOyuenus:
1. auunocmmuwix: - JoMarTHIe 3a1anus

® [IOHMMaHHUEC B3aMMOCBA3M W B3aUMO3aBHCHMOCTH €CTCCTBCHHBLIX HaAyK,
WX  BIMSHHAA HAa  OKPYXKAIOMIYI0  Cpeny, JKOHOMHYECKYIO,
TEXHOJIOTUYECKYI0, COIMAIBHYI0 M JTHYECKYIO c(hepbl IesTeIbHOCTH
YeJI0BEKa;

® CroCOOHOCTh WCIIONB30BAaTh 3HAHHWS O COBPEMEHHOW €CTECTBEHHO-
Hay4yHOM KapTHHE Mupa B oOpa3oBaTelbHOM U MpodeccroHaTbHOMN
NEeSTebHOCTH;  BO3MOXKHOCTH  HMH(OPMAalMOHHOW  cpeabl s
obecrieueHus MPOAYKTHBHOTO CaMOOOpa30BaHMS;

® BJAQJACHHEC KYyJbTYPOW MBINIJIEHUS, CIIOCOOHOCTh K 0000IIeHHUIO,
aHaJIM3y, BOCIPUATHIO MHPOpPMAIMK B 00JACTH €CTECTBEHHBIX HayK,
MOCTAaHOBKE Ileld M BBIOOpY TyTed ee  JOCTHXKEHUs B
npodeccuoHabHOU chepe;

® CIOCOOHOCTH  PYKOBOJCTBOBATbCSI B CBOEH  JEATEIbHOCTHU
COBPEMEHHBIMM  MpPUHLUIAMU  TOJIEPAHTHOCTH,  JHajora WU
COTPYJIHUYECTBA; TOTOBHOCTh K B3aHMMO/JICHCTBUIO C KOJUIeraMu, paboTe
B KOJUIEKTHBE;

® TOTOBHOCTb MCIOJIb30BaTh OCHOBHBIE METObI 3aIIUTHI OT BO3MOMHBIX
MOCIIEACTBHI aBapuid, KaTacTpod, CTUXUIHBIX O€JICTBHIA;

e o0nmagaHue HaBbIKAMU 0€30MacHON paboThl BO BpeMS MPOEKTHO-
UCCIIEIOBATENIbCKOM M AKCIEPUMEHTAIbHOW  JIeATENbHOCTH, IPHU
WCIOJIb30BaHMU J1a00PaTOPHOTO 000PYIOBAHMUS;

® CIOCOOHOCTh HCMOJB30BaTh MNPHOOPETEHHbIC 3HAHHWS U YMEHHS B
MPAKTUYECKON NEATENIbHOCTH U TIOBCETHEBHOM XKU3HU /7151 COOTIOACHUS
Mep Mpo(UIAKTUKU OTpaBJICHHI, BUPYCHBIX U JIPYTHUX 3a00JEBaHUMH,
CTpPECcCOB, BPEAHBIX MPUBHIYEK (KypeHUs, aJKOToln3Ma, HApKOMAaHUM);
MIPABUJI MOBE/ICHUS B IPUPOIHON CpPEE;

® TOTOBHOCTHh K OKa3aHHIO MEPBOI MOMOIIM MPU TpaBMax, MPOCTYIHBIX U
JIpyTHUX 3a00J€BAaHUSAX, OTPABICHHUSIX MUIIEBHIMU MPOTYKTaMHU.

2. Mmemanpeomemnuvix:

® OCO3HaHHE COLMAJIHOU 3HaYMMOCTHU cBoei
npodeccun/crnenuaibHOCTH, obnananue MOTHBAIUEH K
OCYILECTBIICHUIO MPO(ECCHOHAIBHOM AEATENbHOCTH;

® TIOBBIIIEHHE WHTEIUIEKTYaJIbHOTO YPOBHS B IIpoIecce H3YyYeHUs
OMOJOTUYECKUX SBICHUH; BBIJAIONINXCA JOCTH)KEHHUN OHOJIOTHH,
BOILEJIIMX B  OOILICUENIOBEYECKYIO  KYJIbTYpY;  CIOXKHBIX U
IIPOTUBOPEUYUBBIX IIyTEH Pa3BUTHsI COBPEMEHHBIX HAy4HBIX B3IJISOB,

l'IpO6JTeMHOFO Xapakrepa,

- MpaKTHYECKWE 3a/IaHus 110
pabote ¢  wmHbOpMalUEH,
JIOKYMEHTaMH, JIUTePaTypoif;

- MOATOTOBKA W 3alura
HHIUBH/TY aJIbHBIX u
IPYIIHIOBBIX 3anaHuit
MPOEKTHOTO XapakTepa,

-Toknamel W pedepatsl  Ha
CeMUHAapax;

Dopmut OUeHKU
pe3ynbmamueHocmu
00yuenus:

-HaKOITHTEbHASL cucTemMa
0a/IoB, Ha OCHOBE KOTOPOit
BBICTaBJISCTCSI UTOroBast
OTMETKa,;

-TPaJAUIHOHHASL cucTemMa
OTMETOK B 0ajiax 3a KaKmIyro
BBIMOJIHEHHYI0 ~ paboTy, Ha
OCHOBE KOTOPBIX BBICTABIISACTCS
UTOTOBAasi OTMETKA.




uaeu, Teopuil, KOHLENIUHA, runore3 (0 CyIIHOCTH M MPOUCXOKICHUU
KU3HH, 4YEJIOBEKAa) B XOJA€ pabdoThl C pa3jIMYHbIMM HCTOYHMKAMH
uHpOpMaILNH;

CIOCOOHOCTh OPraHU30BHIBATH COTPYIHUYECTBO €AMHOMBIIIJICHHUKOB,
B TOM YHCJE C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIMOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTHIA;

CIOCOOHOCTh MOHUMATh MPUHIMITEI YCTOWYMBOCTH U MPOAYKTUBHOCTH
KUBOW MPHUPOJBI, MyTH €€ U3MEHEHHUs IOJI BIUSHUEM aHTPOIIOT€HHBIX
(GaKTOpOB, CIOCOOHOCTH K CHCTEMHOMY aHAIM3y TJ00aTbHBIX
HKOJIOTHYECKUX MPOOIIEM, BOIIPOCOB COCTOSIHHUS OKPY’KAIOMICH Cpeabl U
PaIMOHAIBLHOTO UCIIOJIB30BAHUS TPUPOJHBIX PECYPCOB;

yMeHHEe O0OOCHOBBIBaTH MECTO U pOJb OHOJOTMYECKUX 3HAHUM B
MPaKTUYECKOM  JESITETbHOCTH  JIIOACH, pa3BUTUUM  COBPEMEHHBIX
TEXHOJIOTHIl; ONpEeNeNsiTh >KHUBbIe OOBEKThl B MPUPOJE; MPOBOIUTH
HaOJIOJIEHUST 3a DKOCHCTEMaMU C II€JIbI0 MX OIMUCAHUS U BbISBICHUS
€CTeCTBEHHBIX W  AHTPONOTEHHBIX  W3MCHEHWH; HaXOAWTh |
aHAJIM3UPOBATh HHPOPMAIHIO O )KUBBIX 00BEKTaX;

CIIOCOOHOCTH MPUMEHSTh OUOJIOIMYECKUE U SKOJIOTHUYECKHE 3HAHUS JUIs
aHaJIN3 MPUKIIAJHBIX TPOOJIEM XO3SIIICTBEHHOM EATENbHOCTH;
CIIOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEJICHUIO HCCIIeI0BaHUM,
[TIOCTAHOBKE €CTECTBEHHO-HAyUYHOTO JKCIEPUMEHTa, HCIOIb30BaHUIO
MHOOPMALIMOHHBIX ~ TEXHOJOTMH s  pelleHMs  Hay4yHbIX |
po¢eCCHOHANIBHBIX 33]1a4;

CIOCOOHOCTh K OLIEHKE 3TUYECKUX aCIEKTOB HEKOTOPBIX MCCIIEOBAaHUI
B oOmactm  OuoTexHoJormH  (KJIOHUPOBAHHWE, HCKYCCTBEHHOE
OTUIOZIOTBOPEHUE);

npeomMemHmovix:

c(OPMHUPOBAHHOCTb IPEJCTABICHUH O pOIM M MecTe OHOJOrMU B
COBPEMEHHOM Hay4yHOH KapTHHE MHpa; MOHMMAaHHE POJIM OMOJIOTHMU B
(bopMHpOBaHUM Kpyrozopa M (PyHKIMOHAIBHOW TI'PaMOTHOCTH JJIs
peleHus MPaKTHYeCKUX 3ajay;

BJIaJICHME OCHOBOIIOJIATAIOIUMH HOHATUSAMHM U TIPEACTaBICHUSAMH O
KHUBOW MPUPOJE, €€ YPOBHEBOM OpraHM3aLUU U 3BOIIOLMH; YBEPEHHOE
[10JIb30BaHKE OMOJIOTNYECKO TEPMUHOJIOTUEH U CUMBOJIMKOM;
BJIa/IeHHE OCHOBHBIMU METOaMU Hay4YHOT'O MO3HAHMS, UCTIOIb3YEMbIMU
npu OMOJIOTMYECKUX MCCIEJOBAHUAX JKUBBIX OOBEKTOB U 3KOCHCTEM:
ONMCaHUEM, M3MEpEHHEM, IpPOBEIEeHHEM HaOJIOJECHUI; BBIABICHUE U
OLIEHKA aHTPOIIOT€HHbIX U3MEHEHUH B IPUPOJIE;

c(OPMHUPOBAHHOCTE YMEHHUH OOBSCHATH PEe3yJIbTaThl OHOJIOTHYECKUX
HKCIEPUMEHTOB, pelIaTh 3JI€MEHTapHble ONOIOTHUECKUE 3a/1aUH;
Cc(OPMHPOBAHHOCTh COOCTBEHHOM MO3MIMM IO OTHOUIEHHIO K
Ouosornyeckoil MHGOpMaIUK, MOJy4yaeMOHM M3 pa3HbIX HCTOYHUKOB,
17100aJIbHBIM 9KOJIOTHYECKUM IpoOIeMaM U MyTSIM UX PEeLIeHHUS.




JIMCT PETUCTPALIMU U3MEHEHUN

Ne PexBU3UTHI TOKyMeHTa 00 [Hara
n/n | ConepxaHne N3MEHEHHS YTBEPIKICHUH NU3MEHEHHS BBEJICHUS
M3MEHEHHSI

1 AxTyanu3upoBaHa pabouas [IpoTokoun 3acemanus Kadenpol 28.08.2016
nmporpamma MaTeMaTHIeCKUX U OOIINX
OOHOBJIEH CIMCOK y4eOHOU €CTECTBEHHOHAYYHBIX AUCLUILINH
JUTEPaTyphbl Nel ot 28 aBrycra 2016 roga

2 AkTtyanusupoBaHa pabouas [Iporokon 3acenanus kadpeapsl 28.08.2017
mporpamma. MaTeMaTHIECKUX U OOIINX
OOHOBIIEH CIMCOK y4eOHOU €CTECTBEHHOHAYUYHBIX JUCLMILINH
JIUTEPaTyphl Ne 1 ot 28 aBrycra 2017 roga

3 | AxryanusupoBaHa pabouas [Tporoxon 3acenannsa LIK 04.09.2018 r

mporpamma
OOHOBIIEH CIHCOK y4eOHOU
JTUTEpaTyphl

OO6meo0pa3oBaTeIbHBIX U
T'YMaHHUTAPHBIX JTUCITUTLTAH
Nel ot 04 cents0Ops 2018 .




