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1. O0mas xapakTepucTHKa NPUMePHOIi pado4eil mporpaMMsl 0011e00pa30BaTeIbHOMN
AucuMIInHbL «Buosorns»

1.1. MecTo IMCHUIIMHBI B CTPYKTYpe o0pa3oBarebHoil nporpammbl CI1IO

OObmeobpa3oBarenpHas AUCHUIUIMHA «bHONOTHS» SABISETCS YacThiO MPEAMETHOW 00JIacTH
«EcTecTBeHHOHAy4HbIE HAayKHW», M3y4aeTcsi B oOmieoOpa3oBarerabHOM mukie ydebnoro miaana OOIL
CIIO ¢ yuetom npodeccruoHanbHOM HampaBieHHOoCTH B cooTBeTcTBUU ¢ DI'OC CIIO.

1.2. HCJ’II/I " INIaHUPYEMBIC PE3YIIBTaThl OCBOCHUA JUCIUITIIINHBI:

Lenb: ¢opmupoBaHue y CTYOEHTOB TMPEACTaBICHHUS O CTPYKTYPHO-(YHKIIMOHATIHHOU
OpTaHU3aIMH JKUBBIX CUCTEM PAa3HOTO PaHTa KaK OCHOBBI MPHHSTHS PEIICHUH B OTHOLICHUH OOBEKTOB
KUBOW MPUPOJIBI U B IPOU3BOACTBEHHBIX CUTYaAIUAX.

3anauu:

1) copmMupoBars MOHNMAHUE CTPOCHHS, MHOTOOOPa3Hs 1 0COOCHHOCTE! JKUBBIX CUCTEM Pa3HOTO
YPOBHSl OpraHu3alluy, 3aKOHOMEPHOCTEW NPOTEKaHMUsI OMOJIOIMYECKHX IpPOLIECCOB M SIBJICHUM B
OKpYy’)KaroIel cpeae, MeNTOCTHOW HayYHOW KapTHHBI MUpPA, B3aHMMOCBS3M U B3aMMO3aBHCHMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHUsS OINpPEAENATh KUBbIE OOBEKTHI B MPUPOAE; MPOBOAUTH HAOIIOMEHUS 3a
HKOCHCTEMaMU [Isl BBISBICHUS E€CTECTBEHHBIX M AHTPOIOTEHHBIX W3MEHEHUH, WHTEPIPETHPOBATH
pe3ynbTaThl HaOMIOICHUH,

3) cdopMHpoBaTh HABBIKM MPOBEACHHUS MPOCTEHIINX OHOIOTHYECKUX HSKCIEPUMEHTATBHBIX
MCCIIEIOBAaHUH C COOIIOZICHUEM TPaBHII 0€30MacCHOTO 00paIeHHst ¢ 00bEKTaMH U 000PYIOBAHUEM;

4) pa3BUTh yMEHHUS HCIIOJIB30BaTh MH(OPMALNIO OMOIOTHYECKOTO XapaKTepa W3 PasInYHBIX
HCTOYHUKOB;

5) copMupoBaTh yMEHHUsI IPOTHO3UPOBATH MOCIEACTBHS CBOEH IEATETLHOCTH MO OTHOLLICHUIO K
OKpY>Karolllei cpesie, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBaTh U COOJIONATh MEpbl NPOPHIAKTUKI
3a00J1eBaHuH.

6) chopMHUpOBaTh MOHUMAHKE 3HAYUMOCTH JOCTHKEHUM OMOJIOTHYECKON HAYKH U TEXHOJOTUM B
MIPaKTUYECKON JEATEIbHOCTH YEJIOBEKA, Pa3BUTUM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHUA.



1.2.2. [InanupyeMble pe3yJbTAThI 0CBOCHHSA 0011e00pa3oBaTeJbLHONH AMCHHILTUHEI B cooTBeTcTBHHU ¢ PT'OC CIIO n Ha ocnoBe ®I'OC COO

Kox m HanuMeHOBaHue
¢opMmupyeMbIX KOMIETEHIMIH

IInanmpyeMble pe3yJbTAThl 0CBOCHHUSA JUCHHMIIJIMHBI

Oowmme

JAucnunanHapHsie

OK 01. Beibupats ciocoOsbr
pelieHus 3a1a4 npoQecCUOHATbHON
JESITeTIBHOCTH IPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM

B yacTu Tpy10BOro BoCIMTAHUS:
- TOTOBHOCTh K TpyAY, OCO3HAHHE LIEHHOCTHU
MacTepCTBa, TPYAOTI00HeE;

AKTUBHOM

- TOTOBHOCTbB K JACATCIIBHOCTH

TEXHOJIOTHYECKON " COIIHAJILHOMI

HaIIpaBJICHHOCTH, CIIOCOOHOCTH WHUIIUHUPOBATh,

IJIAaHUPOBATL MW CAMOCTOATCIIBHO  BBIINIOJIHATH
TaKyIO JIeSTEILHOCTD;

- HHTEpec K pa3IYHBIM chepam
po(heCcCHOHALHON JACSITeIbHOCTH,

Osnanenne YHHBEPCaIbHBIMU y4eOHBIMH
I103HaBaTCJIbHBIMH I[eﬁCTBPIS[MHZ

a) 0a30BbIe JJIOTHYECKHE TeiiCTBHS:

- CaMOCTOSITETILHO (hopMynHpOBaThH u

aKTyaJM3upoBaTh NpOOJIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJMBaTh CYIIECTBECHHBIA IPU3HAK WU
OCHOBaHUS i1 CPaBHEHHS, KiIacCU(UKAIMU U
000011IeHNS;

- ONpeNeNsITh IEId JIEATEIbHOCTH, 3a/aBaTh
napamMeTpsl U KPUTEPUH UX TOCTUKCHUS;

- BBISBJISATH 3aKOHOMEPHOCTH M NPOTHUBOPEYHUS B
paccMaTpUBAaEMBbIX SIBJICHUSX;

- BHOCHUTB KOPPEKTHBEHI B JIEATEIILHOCTh, OI[CHIBATh
COOTBETCTBHE PE3YJIbTATOB IEJISM, OIICHUBATh
PHUCKH TIOCTIEICTBUH IEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE MTPH PEIICHUU

JKU3HEHHBIX MPOOJIEM

c(hopMHPOBAHHOCTh 3HAHWA O MECTE W POJIU OHOJOTHH B CHCTEME
Hay4YHOTO 3HaHUWs; (YHKIMOHAJIBHOH TPAaMOTHOCTH UYEJIOBEKa JUIsI
pelleH s )KU3HEHHBIX TIPOOIIeM;

c(hopMUPOBAHHOCTH YMCHHS pacKpbIBaTh CoJIepIKaHUE
OCHOBOIIOJIAralONMMX OWOJOTMYCCKHX TEPMUHOB M TOHSTHHA: >KHU3HB,
KIICTKA, TKaHb, OPTaH, OPraHu3M, BUJI, IOIYJISIIUS, SKOCUCTEMa, OUOIICHO3,

ouocdepa; Merabonu3m (0OMEH BeIECTB M TPEBPAIICHUE YHEPTUH),

roMeocras  (caMmoperyisinus), OWocuHTEe3  Oenka,  CTPYKTypHas
OpraHu3alus  JKUBBIX  CHUCTE€M, JHCKPETHOCTb,  CaMOPETYJISIus,
CaMOBOCITPOU3BEICHHE (pempomykitus), HACJIEICTBEHHOCTb,
W3MEHYUBOCTh, HSHEPro3aBHCHUMOCTh, POCT U pa3BUTHE, YPOBHEBas
OpTaHu3aIHs;

c(OpMHPOBAHHOCTb YMEHHS pacKpbIBaTh coziepKaHue

OCHOBOIIOJIAraloMIUX OWOMOTHYECKUX TEOPUM M THIOTE3: KJIETOYHOM,
XPOMOCOMHOW, MyTallMOHHOM, SBOJIFOLIMOHHON, TPOUCXOKIEHUS JKU3HU U
YEJI0BEKa;
cOPMHUPOBAHHOCTh ~ YMEHHUSI ~ pacKpbhlBaTh  OCHOBOIOJATAIOIINE
Ounonornueckre 3akoHbl U 3akoHOMepHocTH (I. Menpens, T. Moprana,
H.W. BaBumoBa, D. l'ekkens, ®. Mrmiepa, K. bapa), rpanumsr ux
MIPUMEHUMOCTH K KUBBIM CHCTEMaM;

MPHOOpETEHHE OIbITa TMPHUMEHEHHS OCHOBHBIX METOJOB HAyYHOTO

IMMO3HaHUs, UCIIOJIB3YEMBIX B OMOJIOTHH: H36J'IIOZIGHI/IH " OITMCaHHA KUBBIX

CHCTEM, TIpOLIECCOB M SIBICHMH; OpraHM3alud M  IPOBEACHUS
OMOJIOTHYECKOTO SKCIEPUMEHTA, BBIABWKCHUSI THIIOTE3, BBISIBICHUS
3aBUCHUMOCTH  MEXJy HCCIEAyeMBbIMH BEJIMYMHAMH, OOBSICHEHUS
MOJYYCHHBIX  pe3yabTaroB W (OPMYJIMPOBAHUS  BBIBOIOB  C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, TCOpI/Iﬁ " 3aKOHOB;




0) 0a30BbBIe HCCJIET0BATEIbLCKHE AeHCTBHUS:

- BJIAJICTh HABBIKAMHU Y4EeOHO-HCCIIEI0BATEIBCKOM
W TPOCKTHOH  JESITENbHOCTH,  HaBBIKAMH
paspelieHus mpooieM;

- BBIABJIATH TNPUYMHHO-CIICICTBCHHBIC CBSI3U U
aKTyalIM3UPOBATh 3314y, BBIIBUTATh THUIIOTE3Y €
pelieHus, HAXOJUTh apryMEHTBI JUTS
JOKa3aTelbCTBA CBOHMX YTBEPXKACHWH, 3a/1aBaTh
MapaMeTpsl U KPUTEPUU PEIICHHUS,

- aHaJM3UpPOBaTh MOJYUYCHHBIC B XOJC PEIICHUS
3aa4l Pe3yNbTaThl, KPUTHYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, TMPOTHO3MPOBATh H3MEHCHHUE B
HOBBIX YCIOBUSIX;

- YMETh TIEPCHOCHUTD 3HAHUS B MO3HABATEIHLHYIO H
MPAKTHYECKYIO 00JIaCTH KU3HEIEATSIIbHOCTH;

- yMeTh WHTETPUPOBATh 3HAHUSA W3 Pa3HBIX
MPEeIMETHBIX 001acTeH;

- BBIABMraTh  HOBBIE  WJACH, Npeaiarath
OPHUTHUHAIIBLHBIC MOJXOIbI U PEIICHHUS;

- CHOCOOHOCTP WX  HCIONBb30BaHUS B
[103HABATEIbHOW U COLMAIBHON IIPAKTUKE

c(hopMHpPOBAaHHOCTH
BHUPYCOB, KJIETOK AYKapHoT;
MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB, OMOTEOIIEHO30B M JKOCHUCTEM;

YMEHHUSI  BBIIEIATH
MPOKapuoT U

CYHICCTBCHHBIC TIPU3HAKU
OJHOKJICTOYHBIX H

OCOOCHHOCTH TIPOIIECCOB OOMEHA BEIIECTB W TPEBPAILCHUS dHEPTUU B
KJIeTKe, (DOTOCHMHTE3a, IUIACTHYECKOTO W SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3A, MeHo3a,

Pa3sMHOKCHHMSI, MHIMBHIYAIbHOTO Pa3BUTHS Opranm3Ma (OHTOTCHE3a),

MUTO3a, OIJIOZIOTBOPEHHS,  Pa3BUTUS U
OOpBOBI 3a CYIIECTBOBAHHME, €CTECTBEHHOTO OTOOpa, BHIOOOpa30BaHUS,
OpraHM3MOB K cpelne OOWTaHus,

KOMITOHCHTOB 3KOCHCTEM, AHTPOIIOICHHBLIX U3MCHCHUM B AJKOCHCTEMax

MPUCTIOCOOICHHOCTH BITHSTHUSI
CBOCH MECTHOCTH, KPYroBOPOTa BEIICCTB M MPEBPAICHUEC SHEPIHU B
ouocdepe;

c(OPMHPOBAHHOCTH YMEHHS PEIIATh OUOJTOTHUCCKHUE 3a/1a4H, COCTABIIATh
TEHOTHITHYCCKHE CXeMBbI CKPEIIUBAHUS [Tl PA3HBIX THITOB HACJICIOBAHUS
NPU3HAKOB Yy OPTraHM3MOB, COCTABJIATH CXEMBI IEpPEHOCA BEIIECTB H
SHEPTHH B SKOCHCTEMax (ILICTH MMUTAHUSI, TIUIIEBBIC CETH)

OK 02. Hcnonb3oBarh
COBPEMEHHBIE CPE/ICTBA ITIOHCKA,
aHaJM3a ¥ MHTePIPETAIINN
uHQOpMaIMK U UHPOPMAIIHOHHEIE
TEXHOJIOTHH JUIsl BBHITTIOJTHEHHS 32,124
npodeccCHOHANBHO IeITeTbHOCTH

B o0s1acTH IEHHOCTH HAYYHOT'O IO3HAHUSL:
- c(hopMHUPOBAHHOCTH
COOTBETCTBYIOILIETO  COBPEMEHHOMY

MHPOBO33PEHUS,
YPOBHIO
pa3BUTHs HAayKH W OOLICCTBEHHOH IPaKTHKH,

KyIBTYD,
CHOCO6CTByIOI]_[eFO OCO3HAHHUK CBOCI0O MECTa B

OCHOBaHHOTO Ha Juajore
HOJIMKYJIETYPHOM MMUPE;

- COBEpILIEHCTBOBAHUE S3BIKOBOM M UUTATEIbCKON
KYJBTYpbl KaK CpEACTBa B3aUMOJECHCTBHS MEXAY
JIIOABMU U IO3HAHUS MUPA;

- OCO3HaHHWE LIEHHOCTH HAy4YHOH AESTEIbHOCTH,
TOTOBHOCTh

OCYIIECTBIISITh  NPOEKTHYIO U

c(OPMHUPOBAHHOCTb YMEHHUH KPUTUYECKH OLEHHMBATh WH(MOPMALHUIO
OMOJIOTHYECKOTO COJIep KaHMs, BKITFOUAIONIYIO ICEBIOHAYYHbIC 3HAHUS W3
Pa3NMYHBIX HCTOYHHMKOB (CpEICTBA MaccoBOW HHQOpMaUNU, HAY4HO-
MOTMYJISIPHbIE  MaTepHalibl); HMHTEPIPETHPOBATh JTUUYECKUE ACHEKTHI
COBpPEMEHHBIX HCCIIE/IOBaHUI B OMONOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh I100aJIbHBIE HKOJIOTHYECKUE MTPOOIEMbl COBPEMEHHOCTH,
(hopMHpOBaTh IO OTHOIIEHHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

c(OPMHUPOBAaHHOCTh YMEHHMH CO3/1aBaTb COOCTBEHHbBIC MUCHMEHHBIE M
YCTHBIE COOOILICHHMS Ha OCHOBE OHONOTHYeckod WHGOpPMALUK U3
HECKOJIbKUX MCTOYHUKOB, TPaMOTHO MCTIOJIB30BaTh MOHATHIHBIN anmapat

onoJioruu




HCCIIEN0BATETbCKYIO NeITeIBHOCTD
WHAWBUAYaIBHO U B TPYIIIIE;
OBmnanenue YHUBEPCATbHBIMHI y4IeOHBIMU

MO3HABATEIbHBIMU ACHCTBUSIMHU:

B) pa6oTa ¢ uH(popManmeii:

- BJIaJeTh HaBBIKAMH MOIy4EHHUs MHGOPMALUK U3
WUCTOYHHKOB pPa3HbIX THIIOB, CaMOCTOSTEIBHO
OCYILECTBIIATH ITOUCK, aHAJIN3, CUCTEMAaTU3ALIIO U
WHTEPIpETALUI0 UHPOPMALMH PA3THYHBIX BHJIOB
1 GOpM IpeCTaBICHHUS;

- co3maBaTh TEKCTHl B pa3lMWYHbIX (hopMmarax ¢
yU4eTOM Ha3Ha4eHus HMHQPOpPMAlMK W IEJEeBOH
ayoquTOpWUY, BBIOMpas ONTHMAaJbHYIO (opmy
MPEACTABICHUS U BU3YaJIN3aLIH;

-  OLICHUBAThb
nH(pOpMAIIHH,
MOpPaJIbHO-3THYECKHM HOpMaM;

AOCTOBCPHOCTh, JICTUTUMHOCTD

€€ COOTBETCTBUE IIPAaBOBbBIM U

- HCIOJb30BaTh CpeAcTBa HMH(OPMALUOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B PEIICHUH

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpPraHM3allMOHHBIX  3a1a4 ¢  COOJIOICHHUEM
TpeOOBaHU HIPrOHOMUKH, TEXHUKH O€30IIaCHOCTH,
THTHCHBI, PeCcypcoCcOepeKeHHs, TPABOBBIX U
ATUYECKUX  HOPM, HOPM  HH(POPMAIHOHHOM
0e30IacHOCTH;

- BJIAJICTh HAaBbLIKaMW pacCliO3HaBaHUA W 3alIUTBI
uHpOpPMAMK, WHPOPMAIIMOHHOW O€30MacHOCTH
JMYHOCTH

OK 04. O pexTrBHO
B3aUMOJICHCTBOBaTh M paboTaTh B
KOJJICKTHBE ¥ KOMaHJIe

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSATENILHOCTH U CaMOOIPEICICHUIO;

-OBJIaJIEHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENbCKOM, MPOEKTHOM U COUUaIbHOU

JIeITeIIbBHOCTH;

HpI/I06peTCHI/I€ OIllbITa TMPUMCHCHUSA OCHOBHBIX MCTOAOB HAYYHOI'O
IIO3HaHusA, UCIIOJIb3YEMbBIX B OHOJIOTHH: Ha6II}OZIeHI/I}I 1 OITHCAHHA XKUBBIX

CHUCTCM, IIPOLCCCOB U HBHCHI/Iﬁ; opraHusanui MW  HOPOBCACHUSA
OMOJIOIrHYECKOro OKCIICPpUMCHTA, BBIJIBUXKCHHUA THUIIOTE3, BbIABICHUA
3aBUCUMOCTH MCOXKOY HCCICAYCMbIMU BCIINMYMHaAMU, OOBSICHEHUS




OBnanenue YHHBepPCAJIbLHBIMHI
KOMMYHHUKATUBHBIMHM JeHCTBUAMM:

0) coBMecTHAas 1esITeTbHOCTD:

- TIOHMMAaTh U WCIOJb30BaTh MPEUMYIIECTBA
KOMaHIHON M WHWBUIyaJIbHOU PaOOTHI;

- TPUHUMATH €I COBMECTHOM [EATEIHHOCTH,
OpPraHU30BBIBaTh U KOOPAUHUPOBATH JACUCTBUS 1O
€€ IOCTHKCHHIO: COCTaBIATh IIJIaH JICWCTBHIA,
pacrpenesnsiTh PoJu ¢ y4eTOM MHEHUN YUYaCTHUKOB
00Cy»X1aTh pe3yabTaThl COBMECTHOW PabOTHI;

- KOOPIWHHUPOBATH ¥ BHINONHATH paboOTy B
YCIIOBHSIX peanspHOro, BHUPTYaJIBLHOTO u
KOMOMHHPOBAHHOTO B3aHMO/ICHCTBUS;

- OCYHIIECTBISTh TIO3UTHBHOE CTPaTETHIECKOE
MOBCACHUEC B PA3JIMYHBIX CUTyalHAX, MPOSABIIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM
OBJaangeHue YHHBEPCAJbLHbIMHA
PeryJIaTUHBHBIMH JeHCTBUSAMM:

I') IpUHATHE ce0sl M APYTHUX JKIeii:

- IPUHUMATH MOTHUBBI U ApTYMCHTBI APYTUX HIOI[eﬁ
MIPH aHAJIN3E PE3YIbTATOB ACITEIHHOCTH;

- IpU3HaBaTh CBOE MPABO M MPaBO JAPYIUX JIHOAEH
Ha OIIMOKH;

- pa3BUBATb CIIOCOOHOCTh ITOHMMATh MHp C
O33N APYTOro 4CJIOBCKA

MOJMYYCHHBIX  Pe3yabTaroB U (HOpMYIUpPOBAHUS
HCIIOJIB30BAHUEM HAYYHBIX [TOHATHHI, TEOPUM U 3aKOHOB

BBIBOJIOB C

OK 07. ConeiicTBOBaTh
COXpaHEHUIO OKPY>KAIOIIECH CpeIpl,
pecypcocOepereHHI0, TPUMEHSATh
3HaHUA 00 U3MEHEHHUH KJIMMarTa,
TPUHIIHITBL OEPEIKITUBOTO
NPOU3BOJICTBA, 3P ekTHBHO
JIeUCTBOBATh B UPE3BhIYANHBIX
CUTYAIHSIX

B 00/1acTH IKOI0THYECKOr0 BOCIHTAHUS ¢

- c(OpPMHPOBAHHOCTH AKOJIOTHUECKOH KYJIBTYPBI,
MMOHMMAaHUE BIIMSHUS COLHMATHHO-3KOHOMHYECKHX
IIPOLIECCOB  HA

COCTOSIHME  TNPUPONHOM W

COHHaHBHOﬁ Cpeabl, OCO3HAHHUC I100aILHOTO

XapakTepa IKOJIOTHIECKUX Mpoodiiem;

C(OPMHUPOBAHHOCTh YMEHHSI TPHUMEHSATH IIOJYYEHHbIC 3HAHMS IS
OObsSCHEHUs OMOJIOTHYECKUX TIPOLIECCOB M SIBICHWM, JUIS TPUHSATHS
MPAaKTHYECKUX PEIICHUI B TIOBCEAHEBHOM KMU3HU C LENBI0 00eCTIeueHNs
0€30MacHOCTH CBOETO 3[0pPOBbS M 370POBbS OKPYKAIOIIUX JIFOICH,
COOIIOACHUS 3/I0POBOTO 00pa3a >KU3HHW, HOPM T'PAaMOTHOTO TOBEJECHUS B
OKpYKaloIlle  NPHPOIHON  cpeie; IMOHMMaHWEe  HEOOXOIMMOCTH
UCIIONIb30BAHUS AOCTKEHUH COBPEMEHHOW OMOJIOTMU U OMOTEXHOJIOTHIA
JUISL pAllMOHAIIBHOTO TTPUPOIOTIOJIE30BAHHUS




- IUIAHUPOBAHHUE U OCYIICCTBICHHUE IEHUCTBUU B
OKpyXaloleil cpele Ha OCHOBE 3HAHUA Lienei
YCTOWYHMBOTO Pa3BHUTHS YEJIOBEYECTBA;

AKTUBHOE HEMpPUITHE JCUCTBHUM, MPUHOCSIIIUX
BpEIl OKPY>KaIOIIEH cpelie;

- yYMEHHE TPOTHO3MPOBATh HEOIArONPHUSTHHIE
SKOJIOTUYECKHUE TOCIEACTBUS MPEANPUHUMAECMBIX
JIEUCTBUM, TPENOTBpAIATh UX;

- paciuImpenue OTIbITA JIeSITEIbHOCTH
SKOJIOTUYECKOM HAMPaBICHHOCTH;

- OBJIaJIEHIE HaBBIKAMU y4eOHO-
HCCIIEIOBATENbCKOM, MPOEKTHOM U COUUaIbHOU
JeSITeNbHOCTH




2. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJIBLHON

JUCHMUILIAHBI

2.1. O0beM TUCHMILIMHBI M BUBI Y4e0HOH padoThl

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaAaMMBbI JHUCIUIITHHBI 50
B T.4. -
KontakTHas pa6ora 48
BT 4..
JEKLIHUH 16
B T.4. IPO(heCcCHOHATBHO-OPHUEHTHPOBAHHOE COJICPKAHNE -
IIPAaKTUYECKHUE 3aHATUS 32
IIpomeskyTouHasi arTecTanus (3a4eT ¢ OLEHKOI) 2




2.2. TemaTnyecKuil IVIAH U COAEPKAHUE TN CIUTIIHHBI

Conepxxanue y4eOHOro Mmarepuasia (0OCHOBHOe U NPO(hecCuOHAIBHO-

HanmeHoBaHue pa3es10B U TeM OpPHEHTHPOBaHHOE), 1a00paTOPHbIE U NPAKTHYECKHE 3AaHATHS, NPUKJIATHOI Obbem | Dopmmpyembie
MOJLY:Tb (M HATHYMI) 4YacoB | KOMIICTCHIHMH
1 2 3 4

Pazjen 1. Kiterka — cTpyKTYpHO- 12
(yHKIHOHAJbHASA eIMHULIA
7KMBOI0
Tema 1.1. OcHoBHOe coiep:kaHue 2 OK 2
Buosiorus kak Hayka. O6mas IIpakTnyeckune 3aHATHA: 2
XapaKTCPUCTHKA KM3HU CoBpemeHHbIe OTpacau OUOIOrHuecKux 3HaHui. CBsA3b OMOJIOTUH C JPYTHMHU HayKaMu:

ouoxumusi, onodusrka, OnoHMKa, reHoreorpadus u ap. Poiab u Mmecto OMonoruu B

(hopMHpPOBaHUY COBPEMEHHON HAYYHON KapTHHBI MUPA. YPOBHH OPTaHU3AIIUH KUBOU

Mmarepuu. OO0111as XxapakTepUCTUKA KU3HU, CBOMCTBA )KUBBIX CHCTEM. XUMUYECKUN

COCTaB KJIETOK
Tema 1.2. OcHOBHOe coiep:xkaHme 4 OK-1
CTpykTypHO-pYHKIHMOHAILHAS Jlekuumu: 2 OK-2
OpraHu3anusa KJIeToK Knerounas teopus (T. [lIBann, M. llneiinen, P. BupxoB). OcHOBHBIE TOTOXKEHHS OK -4

COBPEMEHHOM KJIETOYHON TEOPHUH. TUIBI KIIETOYHON OpraHU3alMN: IPOKAPUOTHYECKUI

1 sykapuotudeckuil. OTHOKJIETOYHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe

MIPOKapuOTHYEeCKON KIeTKU. CTpoeHue 3yKkapruoTHueckoil kinetku. HekneTounsie popmbl

KHU3HU (BUpPYCHI, OakTeprodaru)

IIpakTHYecKue 3aHATHSA: 2

BupycHsle u 6akrepuanbHble 3a00neBanus. OO1IMe TPUHIUIBI UCITOIb30BAHUS

JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH NMPUMEHEHUs aHTUONOTUKOB. [IpeacraBnenue

YCTHBIX COOOIEHUH ¢ pe3eHTalMel, OArOTOBIEHHBIX M0 MEPEUHIO0 HCTOYHHUKOB,

PEKOMEH/I0BAHHBIX MPEINOIABATEIEM
Tema 1.3. CTpykTypHO- OcHoOBHOe coep:xaHue 2 OK-1
GyHkuMoHaNbHBbIE (PAKTOPHI IIpakTHyeckue 3aHATHS:: 2 OK-2

HaCJIEeACTBCHHOCTH

XpomocomHas Teopusi T. Moprana. Ctpoenue xpomocoM. XpoMOCOMHBIN HaboOp
KJIETOK, TOMOJIOTMYHBIE M HETOMOJIOTUYHBIE XPOMOCOMBI, TalNIOUHBIN U TUTIIIONTHBIN
Habop. Hyxneunnossie kucnotsl: JIHK, PHK HaxoxaeHue B kieTke, X CTPOEHUE U




¢byHkumu. MaTpuuHble IPOLECCHl B KIIETKE: peryInKanus, OnocuHTe3 OesKa, pernaparus.

T'eneTnyeckuii KOI U €ro CBOIiCTBA

Pemrenne 3aaa4 Ha OIPCACIICHUE ITOCIICA0BATCIIbHOCTH HYKIICOTUA0B, aMUHOKHCIIOT B
HOPMC U B ClIy4da€ U3MEHCHUA ITOCICA0BATCIbHOCTH HYKJIICOTHU 0B I[HK

Tema 1.4. OcHOBHOe coiep:xaHue OK-2
OO0MeH BellecTB U NpeBpalleHue Jekuuu:
JHEPruu B KJeTKe [TonsTre MeTaboIM3M. ACCUMMIISILIMS U JTUCCUMMIISILIUS — JIBE CTOPOHBI METa0O0IM3Ma.
Tumer oOMeHa BenecTB: aBTOTPO(MHEIN U reTepoTpodHBIN, a3pOO0HBINA U aHAIPOOHBIH.
[Mnactuueckuii ooMeH. DoTocuHTE3. XEMOCHHTE3
Tema 1.5. ’Ku3HeHHbIN HHKJI OcHoBHOe coiep:kaHue OK -2
KJeTku. MuTto3. Meilio3 Jlekuusa: OK -4
Knerounsrit nuki, ero nepuoapl. MUTO3, €ro CTauu U MPOUCXOASIIHNE TPOLIECCHI.
buonoruueckoe 3HaueHne MuTo3a. Meiio3 u ero craauu. [loBenenue xpoMmocoM B
Mmeio3ze. Kpoccunrosep. buonornueckuii cMbicn Meiiosa
Pasnen 2. Ctpoenne u GyHkuun 12
Opranu3ma
Tema 2.1. CTpoeHue opranusma OcHoBHOe cojiep:KkaHue OK-2
Jlexkunu OK -4
MHoOroKIeTOuYHbIE OPraHu3Mbl. B3aMOCBSI3b OPraHOB U CUCTEMBI OPTraHOB B
MHOTOKJIETOYHOM opraHusme. [oMeocTa3 opranusma u ero rnojjiep:kaHue B Iporecce
KU3ZHEIEATSIIbHOCTH
Tema 2.2. OcHoBHOE coepkaHue OK -2
®opMbI pa3MHOKEHHSI OPraHu3MoB | Jleknuu:
@opMbl pa3MHOXKEHUSI OPraHu3MoB. becronoe u nonoBoe pasmMHoxkeHue. Bubl
6ecnonoro pasmHoxkeHus. [lonoBoe pazmMHokeHue. ['ameToreHes y skuBOTHBIX.
Cnepmarorenes u oporeHes. CTpoeHHe MOJIOBBIX KIETOK. OIUIONOTBOPEHNE
Tema 2.3. OcHoBHOe cojiep:kaHue OK-2
OHTOreHe3 pacTeHuil, )KUBOTHbIX U | JIeKIMU: OK -4
Yyes10BeKa NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOPUOTEHe3 U €ro CTaIuu.
[TocTomOpuonanbHbIN TTepro. CTaauu MOCTIMOPUOHATFHOTO Pa3BUTHS Y )KUBOTHBIX
yenoBeka. [IpsiMoe u Henpsimoe pa3BuTue. buonoruyeckoe crapeHue U CMepTh.
OHTOreHe3 pacTeHH
OcHoBHOe coiep:kaHue OK-2
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Tema 2.4. 3akoHOMepHOCTH
HAcJIeI0BaHUs

IIpakTHYecKue 3aHATHSA:

OCHOBHBbIE NIOHATUS T€HETUKU. 3aKOHOMEPHOCTU 00pa30BaHus ramMmeT. 3aKoHsI .
Menens (MOHOrMOpHIHOE M TOJUTHOpUAHOE CKpelirBaHue). BzaumoznelicTBue reHoB

Pemrenne 3aaa4 Ha OIpCACICHUE BEPOATHOCTH BOSHUKHOBCHHW A HACICACTBCHHBIX
IIPU3HAKOB IIPpU MOHO-, -, HOJ'II/II"I/IGPI/II[HOM " aHAJIM3UPYIOMIEM CKPCIIMBAHUU,
COCTaBJICHUEC 'CHOTUIINYCCKHUX CXCM CKPECIIMBAHHA

OK - 4

Tema 2.5. CuenjieHHO€e
HacJlel0BaHNe MPU3HAKOB

OcHoBHOe coiep:kaHue

HpaRTn'{ecmle 3aHATHA:

3akoHsl T. Moprana. CuenjieHHOe HaclleZJOBaHUE T€HOB, HAPYILLIEHUE CLIETIIICHUSL.
HacnenoBanue npu3HakoB, CUEIUIEHHBIX C IOJIOM

Permenwne 3amag Ha OIpeaACICHUC BEPOATHOCTU BOSHUKHOBCHHA HACICACTBCHHBIX
IIPU3HAKOB IIPU CHCIINICHHOM HACJICAJOBAHWH, COCTABJIICHUC I'CHOTHIIMYCCKHUX CXCM
CKpCIIUBaHUs

OK-1
OK -2

Tema 2.6. 3akoHOMepHOCTH
U3MEHYUBOCTH

OcHOBHOe coep:xkaHmne

IIpakTH4yecKkue 3aHATHS:

V3MeHunBOCTh PU3HAKOB. BUIbl H3MEHUMBOCTH: HACIIECTBEHHAs U
HEHACJIEJICTBEHHAsl. 3aKOH TOMOJIOTMUECKHX PSII0B B HACJIEACTBEHHON U3MEHUNBOCTH
(H.W. BaBunos). MyranmonHas Teopus \3MEHYMBOCTU. Bupl MyTauii 1 IpUUUHBI X
Bo3HUKHOBeHUs. Kapuortun yenoseka. HacnencreeHHble 3a001€BaHus YEI0BEKA.
I'ennble 1 XpoMoCcOMHBIE O0JIe3HU YenoBeka. bone3nu ¢ HaciaecTBeHHOM
IIPEPACIIONOKEHHOCTBI0. 3HAUEHNE MEIUIIUMHCKON T€HETUKH B IIPEIOTBPALLICHUN U
JICYCHUH TeHEeTUYECKUX 3a00JIeBaHMIl YeoBeKa

Penienue 3ala4 Ha ONPEACIICHUEC THUIIA MYTAallUU IIpU IIEpeaav€ HACJICACTBCHHBIX
IMPHU3HAKOB, COCTABJICHUEC TCHOTUIIMYCCKUX CXEM CKPCUIUBAHUS

OK-1
OK-2
OK -4

Pasnen 3. Teopus 3BoJIIOIIUM

4

Tema 3.1. Uctopus
IBOJIOLMOHHOI0 YYEeHHS.
Muxpo3BoJironusi.
MaxkposBosonus. BosHHKHOBeHHe
U pa3sBHUTHE KM3HHU Ha 3eMuie

OcHoBHOE CoaepKaHUuE

Jlexkuumn:

[Tepsrie aBomtonronnsie kKoHmenuu (XK.b. Jlamapk, XK.JI. Bropdon). DBomtonronnas
teopus Y. JlapsuHa. CUHTETHYECKAs TEOPHS BOJIIOLMH U €€ OCHOBHBIE TIOJIOKEHHUS.
MuxkposBonronus. [Tonmynanuus kak 3IeMeHTapHas €IMHULA 3BoIoLUH. [ eHeTnueckue
OCHOBBI 3BOJIIOLIMU. DJIeMEHTapHbIe (PaKTOphI HBOMIONMU. EcTecTBeHHBIH 0TOOD —
Harpasisonmii Gakrop sBomonun. BunooOpasoBaHue Kak pe3ysbTaT MUKPO3BOJIIOLIUH.

OK -2
OK - 4
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Maxpoaomonus. @opMbl 1 OCHOBHBIE HallpaBiIeHUs Makpo3Bosonuu (A.H.
Cesepuo). Ilytu noctuxkenus 6uosnorndeckoro nporpecca. CoxpaHeHue
OnopazHooOpa3us Ha 3emiie.

I'nnioressl 1 TEOpUM BOZHUKHOBEHHUS XU3HU Ha 3emuie. [1osBieHne NepBhIX KIETOK U UX
sBosronud. IIpokapuorel n 3ykapuotsl. [IporcxokieHrne MHOTOKIIETOUYHBIX OPraHU3MOB.
BoO3HUKHOBEHNE OCHOBHBIX LIAPCTB JyKAPHUOT

Tema 3.3. OcHoBHOe cojiep:KkaHue OK-2
IIpoucxo:kaeHueyenoBexa — IIpakTHyeckue 3aHATHA: OK -4
aHTponoreHes AHTpONONOrUs — HayKa o uenoBeke. Cucremarinueckoe nojokeHue yenoneka. CXoacTBo
Y OTJIMYHMS YeJI0BEKa C KUBOTHBIMU. OCHOBHBIE CTaIUM aHTPOIIOTEHE3a. JBOIIOIUS
COBPEMEHHOI0 YEJI0BEKa.
YenoBeueckue packl U UX €IUHCTBO. Bpems u myTu pacceneHust YeaoBeKa o IIaHeTe.
ITprcnoco61eHHOCTD YeI0BEeKa K Pa3HbIM YCIOBUSIM CPEb
Pasnes 4. dxonorus 12
Tema 4.1. Ikonornyeckue OcHoBHOe cojiep:KkaHue OK-1
(akTOpHI U Cpebl :KU3HH IIpakTHyeckue 3aHATHA: OK-2
Cpenpl 0OuTaHusI OPraHu3MOB: BOJIHAs, HA3EMHO-BO3AYLIIHAsl, [IOYBEHHA, OK -7
BHYTpHOpraHu3MeHHasi. DU3NKO-XMMHUYECKHE OCOOCHHOCTH Cpel OOUTaHHS
opranu3moB. [Ipucnocobnenust opraHM3MOB K *KM3HH B pa3HbIX cpeaax. [lonsrue
sKosoruyeckoro akropa. Kinaccudukanus sxonorndeckux paxtopos. [Ipasuiio
muHumyma FO. JIn6uxa. 3akon TonepantHoctu B. Illendopna
Tema 4.2. Ilomyasinus, OcHOBHOE coep:kaHue OK-1
€0001eCTBA, DKOCHCTEMbI Jlexkuum: OK-2
DKOJIOTHYECKasi XapaKTepUCTUKA BUJA U MOMYISIIUUA. DKOJOTHYEeCKasi HUILA BUA. OK -7

DKOJIOTHYECKHUE XapaKTEPUCTHKHU momyisiuu. CooOliiecTBa u SkocucTeMbl. buorieHos u
ero cTpykrypa. CBs3u MKy opraHu3MaMu B OuorieHo3e. CTpyKTYpHBbIE KOMITOHEHTHI
9KOCUCTEMBI: MPOAYILIEHTHI, KOHCYMEHTBI, peaylleHThl. KpyroBopoT BelecTB 1 MOTOK
SHEPTHUH B dKOcUcTeMe. Tpoduueckue ypoBHU

Tpoduueckue nenu u ceru. OCHOBHBIE MOKa3aTeIN SKOCUCTEMbI. buomacca u
MPONYKIHsL. DKOJIOTHUECKUE MUPaMUIbI Yncell, brnoMaccsl U sHepruu. [IpaBuiio
MIUPaMM/JIbl SHEPTUU.

Pemmennie npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUI MO MEPEHOCY BEIleCTBA U
SHEPTUH B SKOCUCTEMAX C COCTABJICHHUE TPOPUUECKUX Ienel U mupaMu] OnomMacchl U
SHEPrUU
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Tema 4.3. buocdepa -

OcHOBHOe coiep:kaHue

OK-1

r’100aJbHas PK0JI0rHYecKas Jleknumn: OK -2
cucremMa buocdepa — xuBas o6onouka 3emnu. Pa3Butne npencrasinenuii o buochepe B Tpynax OK -7
B.U. Bepnaackoro. O6mactu 6mocdepsl U ee KOMIIOHEHTHI. JKMBOE BEIIECTBO
ouocdepsl U ero GyHKIHUH.
3aKOHOMEPHOCTH cyliecTBoBaHus Ouocheprsl. OcodbeHHocTr 6uochepsl Kak
106anbHOM 3K0cHCcTeMBl. JJluHamuyeckoe paBHOBecue B Onocdepe. KpyroBoporst
BEIIIECTB M OMOTEOXUMHUYECKUE IUKIIBL. [ TT00aIbHbIe HKOJIOTHYECKHE TPOOIEMBI
COBPEMEHHOCTHU
Tema 4.4. Biiusinue OcHoBHOe coiep:KaHue OK-1
AHTPONOreHHbIX (aKTOPOB HA Jlekuuu: OK-2
ouochepy AHTpOIIOTeHHBIE BO3[CHCTBUSI Ha OMocdepy. 3arpsi3HeHus Kak BUJI aHTPOIIOTEHHOTO OK -4
BO3/ICMCTBHsI. AHTPOIIOT€HHBIE BO3/ICCTBHS Ha aTMocdepy. BozneiicTBus Ha OK -7
ruapocdepy. BozneiictBus Ha mutocdepy. AHTPOIIOTEHHBIE BO3CHCTBHS Ha IK ...
OuoTHYeCcKHe cOO0IecTBa. YIIIyOIeHHO N3yJaroTCsS OTXO/IbI, CBSI3aHHBIE C
orpeeNieHHoOH podeccreli/crenuaibHOCTRIO
IIpakTHyeckue 3aHATHA:
[TpakTudeckoe 3anaTne « OTXOABI MPOU3BOICTBA»
Tema 4.5. Biusinue couuajibHo- OcHoOBHOe coaepxaHue OK-2
IKOJIOTHYECKHX (PAKTOPOB Ha IMpakTuyeckune 3aHATHS: OK -4
3A0POBbLE Y€TI0BECKA 310poBhe U €ro cocTaBisroniue. GakTopsel, MONTOKUTEIHHO U OTPULIATEITHHO BIUSIONINE OK -7
Ha opraHu3Mm 4enoseka. [Ipo0iema TeXHOT€HHBIX BO3/IEHCTBHI Ha 3/10pOBbE YEJIOBEKA [K ...
(311eKTpOMarHuTHBIE OIS, OBITOBAsE XMMMSI, N30BITOYHBIE IITYMBI, pajdanus 1 T.IL.).
Ananranus opraHu3Ma uenoBeka K pakTopam okpyxarorei cpenbl. [IpuHIums
(hopMupoBaHUs 310pOBhecOEperaroiiero nmopeaeHus. Guznueckast akTMBHOCTD U
310poBbe. broxumuueckre aclekThl palliOHaIbHOTO TUTAHHS
Paspnen S. buosiorusi B ;kM3HH 6 OK-1
Tema 5.1. buorexnosnorum B :xu3Hu | OCHOBHOE cofepKaHue OK -2
KaK/I10ro Jlekuumu: OK -4
buorexHonmorus kak Hayka U Mpou3BoACTBO. OCHOBHBIE HAIIPABJIEHUS! COBPEMEHHOU 1K ...

o6uorexHosoruu. Meroasl 6M0TeXHOIOTUU. OOBEKTHl OMOTEXHOJIIOTUHU. DTHKA
OMOTEXHOJIOTUYECKUX M TeHETHUECKUX IKCIiepuMeHToB. [IpaBuia moucka u ananusa
OMO’KOJIOTUYECKONW MH(POPMAIIH U3 PA3IMYHBIX UCTOYHUKOB (Hay4Hasi U y4eOHO-
Hay4Hasl TUTepaTypa, CpelICTBAa MaccoBOi nH(opmanuu, cetb IHTepHET u Apyrue)

13




IIpakTHYecKue 3aHATHSA:

Keficel Ha ananu3 uHGOPMAIIUY O HAYYHBIX TOCTIKEHUSX B 00JIACTH TCHETUYCCKUX 4
TEXHOJIOTHH, KJICTOUHON MHKCHEPHUH, MTUIIEBBIX OMOTEXHOJIOTHI. 3anuTa Kenca:
MIPE/ICTABJIICHUE PE3YJITATOB PEIICHUs KeMCOB (BBICTYIICHHE C MTPE3CHTAINECH )
IIpomeskyTOoUHAsI aTTECTALUA 2
(3a4eT ¢ OLEeHKOM)
Bcero 50
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3. YCJIOBMS PEAJIU3ALIMY TIPOTPAMMBI OBLIEOBPA3OBATEJIBLHOI
JTUCHUTIIINH

3.1. I[.]Iﬂ peaadu3anum nNporpaMmmbl IUCHUIVIMHBI MPEAYCMOTPEHBI CJIEAYIOIINE
criecnuaJIbHbIC TIOMCIICHHUA

Kabuner «buonorun», ocHalleHHBIH 00OpydOBaHHWEM: MeOelb, JI0CKa, Mel,
HarIsAIHbIe TOCOOMs (KOMILJIEKThl YYEOHBIX TaOuIl, IIJIAKaTOB), TEXHUYECKUMH
cpeacTBaMU OOyUEHHS: KOMITBIOTEP C YCTPOHCTBaMHU BOCTIPOU3BECHUS 3ByKa, IPUHTED,
MYJIBTHMEIUA-TIPOCKTOP C IKPAHOM, YKa3Ka-MPE3CHTEP ISl MPe3CHTAIUH.

Jlaboparopusi, ocHameHHass OOOpYyIOBaHHWEM JUIsl TIPOBENCHUS 3aHSTHIA:
MHUKPOCKOTIBI, CEKyHIOMEpP, TOHOMETP, JJabopaTtopHas mocyna (MpoOUpPKH, MOICTABKU
JUTSI IPOOMPOK, THHIIETHI, MECOK, CTYNKH C TECTUKAMH, MPEAMETHBIC M TIOKPOBHBIE
CTEKJIa, CTEKJSHHBIC ITAJIOYKH, IperapoBajbHble HWIIIbI, (UIBTPOBaNIbHAs Oymara
(canderku), cTakaHbl) TUIIEPTOHUYECKUN PacTBOP XJjopuaa HaTpus, 3%-HbI PacTBOP
MIEPOKCHIa BOJIOPO/Ia, paCTBOP Hoaa B HOAUCTOM KaJlMH, IIIUIIEPUH, KITYyOHU KapTodes,
JIUCT DJIONIEU KaHAJCKOM, IJIOJ PSIOMHBI OOBIKHOBEHHOW (PAOMHBI WJIM TOMAara), JyK
perJarbiii, pa3BeCHHBIC B BOJAC IPOXKKH);

3.2. HapopmanuoHHoe odecrieyeHre peajin3aluu nNporpaMmsl

Jnist  peanuzauuMu  mporpaMmbl  OuOIMOTEUHBIH  (GOHA  00pa3oBaTEIBLHOM
OpraHu3alMi JIOJDKEH WMETh IeYaTHbIC W/WIW JJIEKTPOHHBIE OOpa3oBaTelIbHbIE U
WH(OPMAIIMOHHBIE  PEeCypChl,  PEKOMEHIOBaHHBIC  JUISI  HWCIOJb30BAaHUS B
00pazoBaTeIbHOM IPOIIECCE, HE CTApIIE MATH JIET C MOMEHTA M3IaHMS.

PekoMeHyeMble Te4aTHbIE H3[aHUS MO pealu3aluu 00Ie00pa3oBaTeIbHOM
JTUCIUTIIMHBI TIPEJCTaBICHB B METOIWYECKHX PEKOMEHAAMAX TI0 OpraHu3aluu
0o0y4eHUS:

1. buonorus : y4eOHMK W TPAKTUKyM JJisi CPEIHEro MpoQecCHOHATBHOTO
obpazosanus / B. H. Speirun [u np.] ; nox penakiueii B. H. Speiruna. — 2-¢ u3g. —
Mocksa: MzmarensctBo  IOpaiit, 2023.— 378 c.—  (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-09603-3. — Tekct : DdAEKTpOHHBIH //
O6pazoBarenbHas miardopma FOpaitt [caitt]. — URL: https:/urait.ru/bcode/536659

2. Jleonosa, I'. I. buonorus / I. I. JleonoBa. — 2-e u3a., crep. — CaHKT-
[TerepOypr : Jlanwb, 2023. — 172 c¢. — ISBN 978-5-507-45744-1. — TekcT :
ANEeKTpOHHBIN //  Jlanb :  onexkTpoHHO-OMOnMmoreyHass cuctema. —  URL:
https://e.lanbook.com/book/282434

3. T. A. Kysneunosa, U. A. bawxenoBa, 2021 MW3pmarensctBo Jlanp |,
xynoxkectBeHHoe odopmiienue, 2021 O6noxka I1. . TIOJIIKOBA VYK 573BBK
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https://urait.ru/bcode/536659

28.0s1723 K 89 Kysuenona T. A. O6miast 6uonorus : yaednoe nocodue ais CI1O / T. A.
Kysnenosa, 1. A. baxxeHoBa

4. Mycradun, A. I'., buonorus : yuebnuk / A. I. Mycradun, B. b. 3axapos.
— Mocksa : KnoPyc, 2023. — 423 c¢. — ISBN 978-5-406-12000-2. — URL:
https://book.ru/book/950239 (nara obparenus: 16.02.2024). — TekcT : 37E€KTPOHHBIH.

JlononHUTENbHAS TUTEpaTypa:

1. Wxoitkuna, JI. B., Metonuka npenoaBanusi OUOJIOTHH : yueOHOe mocodue
/ JI. B. Wxoiikuna, A. H. IletkeBnu. — Mocksa : KnoPyc, 2024. — 202 ¢. — ISBN
978-5-406-12600-4. — URL.: https://book.ru/book/951873

2. buonorus. Ilpaktukym : yuebnuk / A. 1O. Kosnosa, B. b. 3axapos, T. H.
NBuenko [u np.] ; noxa pen. A. I. Mycraduna, A. I'. EpmonaeBa. — Mocksa : KnoPyc,
2023. — 449 c. — ISBN 978-5-406-12682-0. — URL: https://book.ru/book/952050
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCIUILIAHBI

KoHTpoJib ¥ OlleHKa pe3yabTaToB OCBOSHUS OO0Ie00pa30BaTeIbHON JUCITUTIIINHBI
PacKpBIBAIOTCA 4Yepe3 MUCHUILIMHAPHBIE pPe3yNbTaThl, HAllpaBICHHbIE Ha (POPMUPOBAHHE

O6H1HX KOMHGTCHHI/If/'I I10 pasaciiaM U TEMaM COACPKAHUA y‘-IC6HOI‘O Marcpualia.

Oomasn
KOMIIeTEeHII A

Pa3znen/Tema

Tun oueHoOYHBbIX MePONPUATHI

Pa3znen 1. Kierka —
CTPYKTYPHO-
(pyHKIMOHAIbHAS eIMHHUIIA
sKHBOT0

KonTponbhas pabora
«MoJeKynsipHbIi YPOBEHb
OpraHHU3aI1H KUBOTO)

OK 02

buonorus kak nayka. O6mias
XapaKTepPUCTUKA )KU3HU

3anonHeHne TabIUIBI C ONUCAHUEM
METOJI0B MUKPOCKOIIMPOBAHMS C X
JIOCTOMHCTBAMH M HEIOCTATKAMH.
3anonHenue Tabauibl «Bkiaaa yueHbix
B Pa3BUTHE OMOJIOTHUI

3anoiHeHne CpaBHUTEIBHON TaOIHIIBI
CXOJICTBA Y Pa3JINYUii )KUBOTO U HE
YKHUBOT'O

OK 01
OK 02
OK 04

CTpyKTypHO-QYHKIIHOHATbHAS
OpraHu3alys KJIETOK

OnenuBaemast JUCKYCCHsI 110 BOIIPOCaM
JEeKIUU

Pa3paboTka MeHTaNbHOMN KapThl 110
KJIaccu(UKALK KJIETOK U UX
CTPOEHUIO Ha MPO- U YKAPUOTUYECKUX
Y 110 IapCTBaM B MUHU Tpynmax
BrinonHeHue u 3amuTa J1aboparopHbIX
pabor:

«CTpoeHnue KIeTkH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KJIETOYHbIE
BKJIFOUEHUS (Kpaxmall, KApOTHHOUIBI,
XJIOPOTIIIACTHI, XPOMOTIIACTHI)»
[IpakTHueckoe 3aHsTHE.
IIpencraBieHne yCTHBIX COOOLIEHUH €
Mpe3eHTalue, MoAroTOBJIEHHbIX 110
NEPEYHIO NCTOUHUKOB,
PEKOMEHI0BaHHBIX IPeTnoiaBaTesieM

OK 01
OK 02

CtpykTypHO-QYHKIIMOHAIEHBIE
(haKTOpBI HACTEACTBEHHOCTH

@pOHTAIBHBIN ONIPOC

PazpaboTtka roccapus

Pemenue 3anad Ha onpenenenne
MIOCJIEZIOBATEIBHOCTH HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B CIy4yae
M3MEHEHUs MOCIIE0BaTEIbHOCTH
Hykieotnos JJHK

OK 02

OOMEH BelecTs U
MpeBpaIleHHe YHEPTUN B KIIETKE

@pOHTAIBHBIN OIIPOC

3anoaHeHne CPABHUTEIHLHON TaOIHITBI
XapaKTepUCTHUK TUIIOB OOMEHa
BELIECTB

17
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OK 02
OK 04

KM3HEHHBIA UK KIETKH.
Muto3. Metios

OO0cyxIeHuE 1O BOMPOCAM JICKIIUN
Pa3zpaboTka j1eHThI BpeMeHH
KU3HEHHOTO ITUKJIA

Pasznea 2. Ctpoenue u
(pyHkuum opranuzma

KontpomnpHas padota “CTpoeHue u
¢GbyHKuMU opranuzma’

OK 02
OK 04

Crtpoenue opranusma

OueHnBaemas IUCKyCCHS

Pa3paboTka MEHTaJIbHOMN KapThl
TKaHEH, OPraHOB U CUCTEM OPT'aHOB
OpPraHu3MoB (PaCTeHHS, )KUBOTHBIE,
YEJIOBEK) C KPAaTKOW XapaKTePHCTHKOM
X QyHKIUN

OK 02

DopMBbI Pa3MHOKEHHUS
OpraHu3MOB

OpoHTaIBHBIA OITPOC

3anonHeHne TabIUIBI C KPAaTKOH
XapaKTEepUCTUKOI U puMepamu Gopm
Pa3MHOKEHUS] OPraHU3MOB

OK 02
OK 04

OHTOreHes pacTeHui,
KUBOTHBIX U YeJIOBEKa

Pa3paboTka j1eHThI BpeMeHU C
XapaKTEPUCTUKON ATANlOB OHTOT€HE3a
OT/ICJIbHOM TPyNIION KUBOTHBIX U
YeJIoBeKa 110 MUKPOTPyIIIamM
Tect/onpoc

CocraBiieHU€ KU3HEHHBIX ITUKIIOB
pacTeHuil o otnenam (MOXOBUIHbIE,
XBOIIEBUIHBIC, TATIOPOTHUKOBUTHBIC,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HaClIeOBaHUS

PazpaboTtka roccapus
@OpoHTaNBHBIA OPOC

Tect 1o Bompocam JICKIHHU
Pemenue 3aiau Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
MOHO-, TU-, IOJTUTUOPUIHOM U
aQHAJM3HUPYIOUIEM CKpPEIIMBAaHUH,
COCTaBJICHUE TEHOTUITUYECKUX CXEM
CKpEUIMBaHUs

OK 01
OK 02

CreruieHHO€e HaclIeq0BaHue
MPU3HAKOB

Tect

Pa3paboTka roccapus

Pemienue 3amay Ha onpenesieHne
BepOSITHOCTI/I BO3HHUKHOBCHUSA
HACJICACTBCHHBIX HpI/I3HaKOB HpI/I
CIICTIJICHHOM HacJIeIOBaHUH,
COCTaBJICHHUE TeHOTUIIMYECKHUX CXEM
CKpEILMBAHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH
W3MEHYHNBOCTH

Tecr.

Pemenue 3amaq Ha onpeeneHye TUIa
MyTalllU [IPH Tepeade
HAaCJEeJICTBEHHBIX TPU3HAKOB,
COCTaBJICHUE TEHOTHITMYECKUX CXEM
CKpeITUBaHUS

Pasznesa 3. Teopusi 3BoJIIOLMHA

KontponbsHas padora “Teopernyeckue
ACIIEKTHI DBOIIOLIAH KU3HU Ha 3emiie”

OK 02
OK 04

Hctopus 3BOTIOIIMOHHOTO
y4eHus1. MUKpPOIBOIIOLIMS

@pOHTAIBHBIN ONPOC
Pa3paboTka mioccapusi TEpMUHOB
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Pa3pa0oTka JIeHThl BpeMEHU pa3BUTH
SBOJIIOLIMOHHOIO YYCHUS

OK 02 Maxpo3Bosornus. OuenuBaemast TUCKYCCHSL:
OK 04 Bo3HuKHOBEHME U pa3BUTHE UCIIOJIb30BaHUE apIyMEHTOB,
SKU3HHU Ha 3emiie OMOJIOTMYECKON TEPMUHOIIOTHH U
CUMBOJIMKH I JOKa3aTeabCTBa
POACTBA OPraHU3MOB PA3HBIX
CUCTEMAaTHYECKUX Py
Pa3paboTka IeHThl BpeMeHU
BO3HUKHOBEHUS U Pa3BUTUS KU3HU Ha
3emie
OK 02 [IpoucxoxaeHue yemoBeka — OpoHTaTBHBINA OITPOC
OK 04 aHTPOIIOTEHE3 Pa3paboTka IeHThl BpeMeH!U
IPOUCXOXKICHHUSI YEJIOBEKa
Paznen 4. dxonorus
OK 01 Dkonoruyeckue GakTopsl U TecT mo skosoruueckuM (hakTopam u
OK 02 Cpe.bl )KU3HU cpelaM KU3HU OPraHUu3MOB
OK 07
OK 01 [Monynsiums, cooOriecTna, CocraBieHue cxeM KpyroBopora
OK 02 3KOCHUCTEMBI BEIIIECTB, UCIIOJIb3Ys MaTepUabl JIEKLHH
OK 07 Pemenne npakTHKO-OPHEHTHPOBAHHBIX
pacyeTHBIX 3aJaHUH [0 IEPEHOCY
BEI[ECTBA M DHEPTHU B IKOCHCTEMAX C
cocTaBjIeHue TPO(PUUECKHX Lieneil u
nupaMu]; OMOMacChl ¥ YHEPTUU
OK 01 buocdepa - modanbHas OrnenrBaemast IMCKYCCHUS
OK 02 JKOJIOTUYECKasl CUCTEMA Tect
OK 07
OK 01 BrnusiHre aHTpONOreHHbIX Tect
OK 02 (bakTopoB Ha Guochepy I[Mpaktudeckas pabora “OTX0mbl
OK 04 MPOU3BOJICTBA”
OK 07
OK 02 Bnusaue conuaapHO- OueHnBaemast TUCKyCCUs
OK 04 HKOJIOTHYECKHX (PAKTOPOB Ha Beinonuenue 1adoparopHoil paboTsl
OK 07 3/I0pOBbE YEI0BEKA Ha BBIOOD:
"YmMcTBeHHas1 pabOTOCTIOCOOHOCTSR",
"Brnusnue abuotnueckux GpakTopoB Ha
YeJIOBeKa (HU3KHUE M BHICOKHE
Temneparypsl)"”
Paznesn 5. Buosorus B skm3um | 3amuTa Keiica: npeacTaBieHue
pE3YyNbTAaTOB PEIIEHUS KEHCOB
(BBICTYIJIEHUE C MTPE3EeHTALUEN)
OK 01 buorexHonoruu B Ku3HU BrinosiHeHue kelica Ha aHaU3
OK 02 KaXXI0T0 nH(}OpMaIMU O HAyYHBIX JOCTHKEHUSX
OK 04 B 00J1aCTH T€HETUYECKUX TEXHOJIOTHI,
KJIETOYHOW WHYKCHEPHH, TTUIIICBBIX
OMOTEXHOJIOTUH (IO IpymIam),
MIpe/ICTaBICHHUE PE3YIbTATOB PEIICHUS
KEWCOB
OK 01 [IpombInuieHHas Brimonnenue keiica Ha aHAIU3
OK 02 OMOTEeXHONIOrust nH(pOpPMaLUU O Pa3BUTUU
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OK 04 MIPOMBIIIJICHHON OMOTEXHOJIOTHA (TI0
rpynmnam), IpeJacTaBlIeHre pe3yJIbTaToB
pelIeHHS KeCOB

OK 01 ConuanbHO-ITHYECKHE acCEKThl | BEIMOIHEHUE Kelica Ha aHaIu3

OK 02 OMOTEXHOJIOTUI uH(pOpMaIH 00 3TUYECKUX aCMEKTax

OK 04 pasBuUTHs OHOTEXHOJIOTHH (110
rpyIiiam), IpeICTaBIeHUE PE3YIbTaTOB
pELIEHHS KEWCOB

OK 01 buorexnonornu u TexHuueckue | BrinosiHEHUE Kelica Ha aHan3

OK 02 CUCTEMBI uH(bOpMAIH O Pa3BUTHS

OK 04 OUOTEXHOJIOTHUH C IPUMEHEHHEM

TEXHUYECKUX CUCTEM (TI0 TPYyIIIaMm),
MIPEJICTABICHUE PE3YIBTATOB PEIICHUS
KEHCOB




