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1. OBIIIASA XAPAKTEPUCTHKA PABOYEM IHPOI'PAMMBbI
OBIIIEOBPA3OBATEJIbHOM JUCHUIIJIUMHBI «BUOJOT USI»

1.1. MecTo AMCHMIUIMHBI B CTPYKType oOpa3oBareibHOil mporpammsl CIIO
OoOweoOpa3oBaTenpHas IucHUIUIMHA «buonorus» sBisierca 00sA3aTeIbHONW YacCThIO
00111e00pa30BaTeIbHOIO IMKIa 00pa30BaTEIbHON MPOTrpaMMbl B COOTBETCTBHH C
®I'OC CIIO no cnemumansHoctu 11.02.17 Pa3paboTka 37I€KTPOHHBIX YCTPOWCTB H
CUCTEM.

1.2. He.]'lld U IVIAHUPYEMBIC PE3YyJbTAaThbl 0OCBOCHUSA NUCIHUIIJINHBI:

Heab: ¢opmupoBaHHEe Yy CTYJEHTOB HPEACTABICHHS O CTPYKTYpHO-
(YHKIIMOHAJIBHON OpraHU3alMM KUBBIX CHCTEM Pa3HOIO PaHra Kak OCHOBBI IPUHSTHS
pelieHuii B OTHOLIEHHMM OOBEKTOB >KMBOM MPHUPOABI U B INPOU3BOACTBEHHBIX
CUTYaLHSIX.

3agaumn:

1) copmupoBaTh NMOHMMAHHUE CTPOEHUS, MHOTrooOpasusi U OcoOeHHOCTEH
KUBBIX CHUCTEM pAa3HOrO YpPOBHS OpraHu3alii, 3aKOHOMEPHOCTEH MpOTEKaHUs
OMOJIOTMYECKUX IPOLIECCOB U SIBJIEHUM B OKPY’KAIOIIEH cpele, UEI0CTHOM Hay4HOU
KApTUHBI MUPA, B3aUMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS OIPEAEIATh >KUBbIE OOBEKTHI B IPUPOJIE; MPOBOAUTH
HAOJIIOJIEHUST 3a SKOCUCTEMaMM Ui BbISBJICHUS €CTECTBEHHBIX M AHTPOIOTE€HHBIX
WU3MEHEHUH, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJCHUM;

3) cdopmupoBaTh HaBbIKM TPOBEACHUS MPOCTEUINNX OUOJOTUUECKUX
AKCIEPUMEHTAJIbHBIX ~ HMCCJIEIOBAaHUM C  COOJIIOJICHUEM TIpaBUJl  OE€30IMacCHOro
oOparieHus ¢ 00beKTaMu U 000PYI0OBAHUEM;

4) pa3BUTh yMEHUS UCTIOJI30BaTh HHPOPMAIIHIO OMOJIOTHUECKOTO XapaKTepa u3
Pa3IMYHbIX UCTOYHUKOB;

5) chopMHupoOBaTH YMEHHSI TPOTHO3UPOBATH MOCIICACTBHS CBOCH NEITEITHHOCTH
M0 OTHOIIEHUIO K OKPY’KaloIlel cpeae, COOCTBEHHOMY 37I0pOBBIO; 0OOCHOBBIBATH U
COOJTI0/IaTh MEPHI PO IITAKTUKH 32a00ICBaHU;

6) chopMUpOBaATH MOHUMAHHUE 3HAYUMOCTH JIOCTIXKCHHM OMOJIOTMYECKON HAyKU
W TEXHOJIOTMH B MPAKTUYECKOW MEATECIBHOCTH YEIOBEKA, PA3BUTHU COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH.



1.2.1. Ilnanupyemblie pe3yJabTAThI 0CBOCHHS 0011e00pa3oBaTeIbHOM MU CHUILTUHBI B c00TBeTcTBHHU ¢ PI'OC CIIO 1 Ha ocHOBe

eoroc Coo

Kon u HanmMeHoBaHHe
(popmupyembIx
KOMIIETEeHIINIA

I[InanupyemMble pe3yabTAThl OCBOECHUS AUCHUIIUHBI

Oomue!

JuCcuMILInHAPHbIE?

OK 01. BeiGupats
CIIOCOOBI pereHHs 33124
npodeccrHoHaIbHOM
JeATEIBHOCTH
NPUMEHHUTEIBHO K
pa3IM4YHBIM KOHTEKCTAM

B yacTu Tpy10BOr0o BOCHIMTAHMS:

- TOTOBHOCTh K TPYJ.ly, OCO3HAHHE IIEHHOCTH MAacTEpCTBa,
Tpyaomooue;

- TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTHYECKON 1
COLIMAJIbHOW HAIPaBJIEHHOCTH, CIOCOOHOCTh UHUIIUUPOBATD,
IUIAHUPOBaTh W CAMOCTOSATEIBHO  BBINOJHATH  TaKylO
JeSITeNbHOCTD;

- UWHTEpeC K pa3auuHbiM cdepaMm mpodeccrnoHaIbHOM
NeSITeIbHOCTH;

OBnazneHue yHUBEpPCAIbHBIMU Y4€OHBIMU TIO3HABATEILHBIMU
JEACTBUSMU:

a) 0a3oBble JJOruYecKue AeiicTBUA:

- CaMOCTOSITENbHO (OPMYIUPOBATh U aKTyaJIH3UpPOBAThH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHHUSA
JUTSI CpaBHEHMS, KJlacCU(UKAITUU U 0000IICHNUS;

- ONpEAeNATh LN JEATEIbHOCTH, 33/aBaTh MapameTpbl U
KPUTEPUHU UX JTOCTHKEHUS;

- BBUIBIATH  3aKOHOMEPHOCTM M  MPOTUBOpEUUs B
paccMaTpuBaEeMbIX SIBICHUSX; - BHOCHTb KOPPEKTHBBI B
JESTEIbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YIHTATOB IIETISIM,
OLICHUBATh PUCKH MOCIEACTBUHN JEATEIBHOCTH; - PA3BUBATh
KpeaTUBHOE MBIIIJICHUE TP PEIICHUH )KH3HEHHBIX MPOOIeM
0) 06a30BbIe HCCIIeN0BaTeIbLCKHE AeliCTBHS:

- BIAJeTh HaBBIKAMH  Y4eOHO-HCCIENOBATENbCKOW |

c(OpPMUPOBAHHOCTh 3HAHWA O MECTE€ M POJIM OHOJOTHH B
CHUCTEME HAyYHOTO 3HAHWS; PYHKIIMOHATHHONW TPAMOTHOCTH
YeJI0BeKa JIJIsl PEIICHUS )KU3HEHHBIX MTPo0IIeM;

cOPMHUPOBAHHOCTh ~ YMEHHSI  PacKpbIBaTh  COJICPIKAHHE
OCHOBOITOJIATAIOIIMX OUOJOTHYECKUX TEPMHHOB M TIOHSITHI:
JKU3Hb, KJIE€TKa, TKaHb, OPTaH, OPTaHU3M, BUJ, MOIMYJISAIIHS,
aKOcHcTeMa, OuoIeHo03, Oumocdepa; Meradosm3Mm (oOMeH

BEIIECTB W  TMPEBpallleHWe  DHEPrud),  T'OMEOCTa3
(camoperynaus), OMOCHHTE3 Oernka, CTPYKTYpHasi
OpraHu3anus YKHBBIX CHCTEM, JIMCKPETHOCTD,
CaMOpETYJISIMSI, CaMOBOCIIPOM3BEACHUE  (PEHpOAYKIUS),
HACJIeJICTBEHHOCTh, W3MEHYMBOCTb, HHEPro3aBUCHUMOCTb,
POCT U pa3BUTHE, YPOBHEBAsI OpraHU3aLUs;

C(OPMUPOBAHHOCTh ~ YMEHHSI  PACKPBIBATh  COJEpIKaHUE

OCHOBOTIOJIATAIOMINX OMOJOTHYECKUX TEOPHM U THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallHOHHOW, 3BOJIOLUOHHOM,
MIPOUCXO0XKICHUS KU3HU U YEIIOBEKA,

c(hopMHUPOBAHHOCTH YMEHHUS pacKpbIBaTh
OCHOBOIIOJIAraroIme OHMOJIOTHYECKHE 3aKOHBI u
3akonomepHoctH (I'. Mengens, T. Moprana, H.J. BaBuroga,
9. Tekkens, @. Mromepa, K. bapa), rpanumnsl unx

MNPUMCHUMOCTHU K XUBBIM CUCTCMAM, HpHOGpCTeHI/Ie OIIbITa
IMPUMCHCHUA OCHOBHBIX MCTOAOB HAYYHOI0 IIO3HAHMA,
HCIIOJIb3YCMbBIX B OHOJIOTUH: Ha6J'IIOI[eHI/ISI n OIlMCaHusA
JKHUBBIX CHUCTCM, IPOLCCCOB H HBJ'ICHI/If/'I; opraHu3anvu M

1 YKa3blBaloTCA IMUHOCTHbIE M MeTanpeaMeTHble pe3yabTaTbl 3 ®rOC COO (8 nocnepHel pegakumm ot 02.07.2022), bopmmpyembie 0bwweobpa3osaTeibHON AUCLUMINHON
2 IncumnanHapHble (MpeamMeTHble) pesyabTaTbl yKasbisatoTcs B cooTseTcTBMM ¢ PFOC COO (B nocnegHei pegakumm ot 02.07.2022)




MIPOEKTHOM JIeATSIIBHOCTH, HAaBBIKAMH Pa3peiieHus MpooJiem;
- BBISIBIIATH HMPHYUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJIu3UPOBATh 3aJ1a9y, BBIIBUTATh THIIOTE3Y €€ PEIICHHS,
HAaXxOJMUTh  apryMEHTBl  JUIS  JIOKA3aTeJIbCTBA  CBOMX
YTBEPXKICHUIA, 33]JaBaTh MMAPAMETPhl U KPUTEPHUH PEIICHUS;

- aHAJIM3MPOBATh IIOJYyYCHHBIC B XOJC PCIICHUS 3aJa4d
pe3yNbTaThl, KPUTHYECKH OIICHUBATH WX JOCTOBEPHOCTD,
MPOrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSIX;

- yYMETh TMEPCHOCUTh 3HAHWUS B TIO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- YMETh HMHTETPUPOBATh 3HAHHMS M3 PA3HBIX MPEIMETHBIX
obJacreii;

- BBIIBUTATh HOBBIC HJEH, NpeIaraTh OPUTHHAILHBIC
MOJIXOJIbI M PEILICHUS;

- CIIOCOOHOCTh HMX MCIIOJIb30BaHUS B I03HABATCILHON H
COLIMAJILHOM MTPAKTHKE

MPOBEJCHUST OMOJOTHYECKOTO JKCIIEPUMEHTA, BBIABIKCHUS
TUIOTE3, BBISABICHUS 3aBUCHMOCTH MEXAY HCCIEAYEeMBbIMU
BEJIMYMHAMHU, OOBSCHEHUS IIONYYCHHBIX pPE3yJIbTaTOB W
(bopMynUpOBaHUS BBIBOJOB C HCIOJIB30BAaHUEM HAyYHBIX
MOHATHUH, TEOPUI U 3aKOHOB;

c(OpMUPOBAHHOCTh yYMEHUS BBIJCNATH CYIIECTBEHHBIC
NPU3HAKA BHPYCOB, KJETOK MPOKAPHOT U DYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOreoIeHO30B U JIKOCHUCTEM; OCOOCHHOCTH IIPOIIECCOB
oOMeHa BEUIECTB U TMPEBpAIICHHUS DHEPTUU B KIETKE,
doTocuHTE3a, TUIACTUYCCKOTO U JHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MUT03a, Mei03a, OTIOI0TBOPEHUS, Pa3BUTUS U
Pa3MHOXKCHUS, WHIAWNBUAYAIBHOTO PAa3BUTHS OpraHW3Ma
(onTorenesa), 60pHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
otOopa, BUJI000pa30BaHUs, MIPHUCTIOCOOJICHHOCTH
OpraHU3MOB K cpele OOWTaHMs, BIUSHUS KOMIIOHEHTOB
9KOCHCTEM, AHTPOIOTCHHBIX HM3MEHEHHH B 3KOCHCTEMax
CBOCH MECTHOCTH, KPYroBOpPOTa BEIIECTB M MPEBpAIICHHE
sHepruu B buocdepe;

c(hOpMUPOBAHHOCTh YMEHUS pelIaTh OMOIOTHYECKUE 3a0auH,
COCTaBIISITh TCHOTHUITMYCCKUE CXEMBI CKpEIIMBAHUS IS
pa3HbIX THUIOB HACIENOBaHUS MPHU3HAKOB y OpPraHU3MOB,
COCTaBIISITh CXEMBI IEPEHOCAa BEMIECTB W DJHEPrUU B
HKOCHCTEeMaXx (1IeTI MUTAHMsI, MUIIEBbIC CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MOVCKA, aHaJIN3a U
UHTEPIpPETAIAN
UHPOpPMALIUU U
nH(OPMAaIMOHHBIC
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
npodecCHOHATBEHON
JeSITeIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOI'0 IIO3HAHMA:

- c(pOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH U OOIIECTBEHHOU
IIPAaKTUKW,  OCHOBAHHOTO  Ha  JWajore  KyJbTyp,
CIOCOOCTBYIOIIETO ~ OCO3HAaHMIO  CBOEro  Mecra B
MIOJINKYJIBTYPHOM MHPE;

- COBCPIICHCTBOBAHUEC SI3BIKOBOM M YMTATEIbCKOM KYJIbTYPbI
KaK CpcACTBa B33.PIMO,II€I>1CTBPI$I MCXKAY JIOAbMU U MMO3HAHUS
MHpa;

- OCO3HaHHUEC LICHHOCTHU Hay‘{HOfI JACATCIIbPHOCTH, TOTOBHOCTH

c(OPMHPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  OLIEHUBATh
HHPOPMALIHIO OMOIOTHYECKOTO COAEPIKaHMUs, BKIFOYAFOIILYTO
NICEB/IOHAYYHBbIE 3HAHUS U3 PA3JIUYHBIX HCTOYHHUKOB
(cpeactBa MaccoBoil HH(MOpPMALUK, HAYYHO-MOMYIISIPHBIE
MaTepHuaibl); MHTEPIPETHPOBATh  ITHUYECKUE  ACTIEKTHI
COBPEMEHHBIX HCCIEAOBAaHUN B OHOJOTHH, MEIUIMHE,
OHMOTEXHOJIOTHH; paccMaTpHuBaTh rio0aabHbIe
9KOJIOTUYECKHE TPOOJEMBI COBPEMEHHOCTH, (HOpMHUPOBATH
10 OTHOIICHUIO K HUM COGCTBGHHYIO IIO3UIIHNIO,

chOopMUPOBAaHHOCTh YMEHHUW CO37aBaThb COOCTBEHHBIE




OCYILIECTBIISITh IPOEKTHYI0O M HCCIEI0BATEIbCKYIO
JesTeIbHOCTh HHAUBUYAJIIBHO U B TPYIIIIE;

OBnazneHne yHuBepCcalbHBIMU yU€OHBIMU MIO3HABATEIbHBIMU
NEUCTBUSMU:

B) padora ¢ HH(popMaLueii:

- BIAJeTh HaBbIKAMM IIOJIydeHMs HHQPOpMALUU U3
HCTOYHUKOB PA3HbIX TUIIOB, CAMOCTOSITENIbHO OCYLIECTBIISATh
IIOUCK, aHAJIN3, CUCTEMaTH3alMl0 U HHTEPIPETALHIO
nHGOPMAIUY Pa3IMYHBIX BUJOB U ()OPM IMPEIICTABICHHS,

- co3JaBaTh TEKCThl B pa3jIMuYHBIX (opmarax C Y4EeTOM
Ha3zHavyeHUs WHPOPMALMU U IIEJICBON ayIUTOPHH, BHIOUpAs
ONTUMANIbHYIO0 (OpMY MpPEICTaBICHUS U BU3YyaJIM3aLUH; -
OLIEHUBATh JOCTOBEPHOCTb, JISTHTUMHOCTh HH(OpMAIHH, ee
COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

- HUCIOJIb30BaTh  CPEACTBA  HMH(MOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PELIEHUN KOTHUTUBHBIX,
KOMMYHHMKaTUBHBIX ¥  OpPraHM3allMOHHBIX  3aJad C
coOmoeHueM  TpeOOBaHMH  SPrOHOMHMKH,  TEXHHMKH
0€30MacHOCTH, TUTHEHBI, PecypcocOepeKeHtsl, IPaBOBbIX U
TUYECKUX HOPM, HOPM MH(POPMALMOHHOM 0€30MacHOCTH; -
BJIa/IETh HaBbIKAMU PACIIO3HABAHUS U 3alUTHI HHPOPMAIIUH,
MH(GOPMAIMOHHOM 6€30MaCHOCTH JTUYHOCTH

INUCBbMCHHBIC u YCTHBIC C006H_ICHI/ISI Ha OCHOBC
OHOJI0rHYecKoi I/IH(bOpMaI_II/II/I U3 HCCKOJBKUX HCTOYHHUKOB,
rpaMOTHO HCIIO0JIb30BATh MMOHSATUNHBIN arnmapar OHoJIOrun

OK 07. CopeiicTBOBaThH
COXPaHEHHIO
OKpY’KaloIlle cpefpl,
pecypcocOepeRkeHuto,
MPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
MIPUHIIUAIIBI OEPEXKITUBOTO
MIPOM3BO/ICTRA,

3¢ HEeKTUBHO
JNIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaILHIX

B 006J1acTH 3K0JI0rH4€CKOro BOCTIMTAHUS:

- cOPMUPOBAHHOCTH HKOJIOTMYECKOM KYIbTYpPbI, IOHUMaHHE
BIIMAHMUS  COLUAIbHO-DKOHOMHUYECKMX  IIPOLIECCOB  HA
COCTOSIHUE TMPUPOJHON M COLMAIBHOM Cpelbl, OCO3HAHHUE
r7100aIbHOTO XapaKTepa 3KOJOTHUECKUX MPooIeMm;

- IJTAHUPOBAHUE U OCYILIECTBIECHUE JEHCTBUI B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HAaHMs L€ YCTOMYUBOIO pa3BUTHUSA
YEJIOBEYECTBA; AKTUBHOE HENPUATHE JEHCTBUN, IPUHOCAIINX
BpeJl OKPYXKaIOLLEH Cpeae;

- yMEHUe MIPOTHO3UPOBATH HeOJIaronpusTHbIE
9KOJIOTMUYECKHE TOCIEICTBUS PEAIPUHUMAEMBIX IEHCTBUM,
IIPEIOTBPALATh HX; - PACIIMPEHUE ONbITA JEATEIbHOCTH

c(OpPMUPOBAHHOCTh ~ YMEHHS TNPUMEHSTh IOJIyUYEHHBIE
3HaHUS IS OOBSICHEHUS OHOJOTMYECKHX IMPOIECCOB H
SBIICHUHM, IS TPUHATHS TMPAKTUYECKUX PELICHUH B
MMOBCEAHEBHON KU3HU C LENBI0 o0ecrieueHus 0€30MacHOCTH
CBOEr0 3JI0pOBbSI U 3/I0POBbSl  OKPYXKAIOIIMX JIIOACH,
coOIIofIeHHs] 3J0pOBOro 00pasa >KU3HH, HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXaIOIled MPUPOTHON cpejie; MOHUMaHUe
HEOOXOMMOCTH WCIIOIB30BaHUS JOCTIKEHUM COBPEMEHHOM
Ouonoruv U OMOTEXHONOTHH  JUIsi  paIiOHAJIBHOTO
MIPUPOIOTIOIE30BAHUS




9KOJIOTHYSCKOH HaIIpaBJICHHOCTH;
- OBJIaZICHUEC HaBbIKaMH y‘Ie6HO-I/ICCJ'IeI[0BaTeJ'IBCKOI71,

MPOEKTHOM U COLMATIbHON AEATEIIbHOCTH

1.3. PeKOMeHIlyeMOe KOJIMYE€CTBO YaC0B HA OCBOCHME NPOTrpaMMbI THUCHHUIIJIMHBI

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOydaromnierocst 72 yaca, B TOM YUCJIE:
TEOPETUYECKOro 00yueHus 36 yacoB
NPaKTUYECKUX 3aHATUI 36 4acoB



2. CTPYKTYPA M COJEPXAHHUE OBIIEOBPA3OBATEJIBHOM
JANCHUIIJIMHBI «BUOJIOT U5

2.1. O0beM AUCHUIIMHBI M BUABI y4e0HOI padoThI

. Oovem uacoe
Bup yueOHoM padoThI 7 3
cemecmp cemecmp

MakcumasibHasi yueOHasi Harpy3Ka (Bcero) 32 40
Oobs13aTesbHAsA ayauTopHAast yueOHas 32 40
Harpyska (Bcero)
B TOM YHCJIE:

JIEKIUU 16 20

IIPAKTUYECKUE 3aHATHUS 16 20
Dopmbl NPOMENHCYMOYHOU Aammecmayuu 3auem c

OYEHKOLL

CaMocTosiTe/IbHAsI BHeAyIUTOPHAsI yueOHAast
Harpy3ka (Bcero)

10




2.2. TemaTnueckmii nJjiIaH u coacpKaHue THCIHUIIJIHNHBI

HaumeHnoBanue Conep:xanue yueOHOro MmatepuaJjia (0CHOBHOE M IPo¢eCCHOHAIbHO-OPUEHTHPOBAHHOE), Oo0bem | @opmupyemble
pa3iesioB M TeM JIAa00pATOPHBIE U MPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) YacoB | KOMIETEHLHH
1 2 3 4
Pa3nen 1. KiteTka — cTpyKTYpPHO-(PYHKIIHOHAJIbHAS €ITMHUIIA JKUBOTO 16
Tema 1.1. OcHOBHOe cojlep:KaHue 2 OK 02
Bunonorus xak Teopernueckoe odyuenue: 2
Hayka. O0masn CoBpeMeHHbIe 0Tpaciay OMOJOrHYecKuX 3HaHUH. CBsA3b OMOJIOTUY ¢ IPYTUMHU HayKaMH: OMOXUMHUS,
XapaKTepPUCTHKA ouodusuka, Ononuka, reaoreorpadus u np. Pons u mecto 6ronoruu B GopMUpOBaAHUT
JKH3HH COBPEMEHHOM Hay4yHOU KapTUHBI MUPA. Y POBHU OpraHU3aluy >kuBoM Marepuu. Oo1as
XapaKTEPUCTUKA KU3HU, CBOMCTBA )KUBBIX CUCTEM. XUMUYECKUNA COCTAB KIETOK
Tema 1.2. OcHoBHoOe coiep:kaHue 6 OK 01
CrpykTypHO- Teopernueckoe odyyenue: 2 OK 02
¢pynkuuonanbnas | Kierounas reopus (T. llIBann, M. Illneiinen, P. BupxoB). OcHOBHbIE MOJI0XKEHUS COBPEMEHHOMN
OpraHmM3anus KJIETOYHOU TE€OpUH. THUIIBI KIETOYHON OPraHU3alUN: IPOKAPUOTUYECKUI U DYKapUOTHYECKHI.
KJIETOK OOHOKIIETOUHBIE U MHOTOKJIETOYHBIE OpraHn3Mbl. CTpOEHHE NPOKAPUOTUYECKON KIIeTKH. CTpoeHue
9YKapHOTHUYECKON Ki1eTku. HeksieTounble (hopMbl )KU3HU (BUPYCHI, 6akTeprodarn)
IIpakTHyeckue 3aHATHS: 4
CtpoeHue KIeTKH (pacTeHuUs, )KUBOTHBIE, TPUObI) U KJIETOYHBIE BKIOYEHMS (Kpaxmall,
KapOTHHOM/IBI, XJIOPOIUIACThI, XpOMOILIacThl). BupycHeie u OakrepuanbHblie 3a0oneBanus. O0mue
HPUHIUIBI HCIOIb30BAHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH NPUMEHEHUSI aHTUOMOTHKOB.
[IpencraBieHne yCTHBIX COOOIIEHUH C ITpe3eHTalMeN, TOATOTOBIEHHBIX 10 IEPEYHIO0 HICTOUHUKOB,
PEKOMEHI0BAaHHBIX MPENOAABATEIIEM
Tema 1.3. OcHOBHOe cofiepkaHue 4 OK 01
CTpyKTypHO- Teopernueckoe o0y4yeHue: 2 OK 02
¢pynknmnonansubie | XpoMmocomuas Teopus T. Moprana. CtpoeHre XpoMocoM. XpOMOCOMHBIH Hab0p KIETOK,
paxTopsbl TOMOJIOTMYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TaIlJIOUTHBIA U TUTIIOUTHBINA HA0Op.
HacjeacrBeHHocTu | Hyknennoseie kucnotel: JJHK, PHK, naxoxnenue B kietke, ux crpoenue u GpyHkunu. Marpuunsie
IPOIIECCHI B KJIETKE: peIuIMKalus, OHocuHTe3 Oelka, penaparys. [ eHeTuueckuii Ko 1 ero cBoicTBa
IpakTHyecKue 3aHITHS: 2
Pemenne 3ana4 Ha onpeieleHUe NOCIEA0BAaTENbHOCTH HYKIICOTHI0B, aMUHOKHUCIIOT B HOPME U B
Clly4yae U3MEHEHHUs MOocie10oBaTeNbHOCTH HykieoTu10B JJHK
Tema 1.4. OoMen OcHoBHoOE cojiep:KkaHue 2 OK 02
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BelleCTB Teopernueckoe od0yueHue: 2
npeBpaileHue [Tonsite MeTab0aM3M. ACCUMUIISIUS M TUCCUMUIISILIUS — IBE CTOPOHBI MeTabonu3ma. Turisl
JHEPIUM B KJeTKe | oOMEHa BeleCcTB: aBTOTPOHBIN U TeTepOoTpodHBIA, a3poOHbIi 1 aHa’poOHBIN. [InacTnyeckuii
00MeH. DOTOCHHTE3. XEMOCHHTES.
Tema 1.5. OcHoBHOe coiepkaHue 2 OK 02
Kuznennbiii uukia | Teopernueckoe o0yuenune 2
KJIeTKu. Murto3s. Kiterounslii uKII, €ro nepuojsl. MuTo3, €ro cTajiui U Npoucxoisinue npoueccel. buonornueckoe
Meiio3 3HaYeHue MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meiioze. KpoccuHrosep.
buosiornueckuit cMpIC Meiio3a
Pa3nen 2. Ctpoenue U pyHKUMHU OpraHuzMa 14
Tema 2.1. OcHoBHOe corepkaHue 2 OK 02
Crpoenne Teopernueckoe o0yuyeHue: 2
OpraHusma. MHOTOKJIETOYHBIE OPTaHU3MbI. B3aUMOCBS3b OPraHOB M CUCTEMBI OPTAHOB B MHOTOKJICTOYHOM
Dopmbl opranu3me. ['oMeocTas opranusma U ero noJiJiepKaHue B mpoiiecce xXu3HeaeareaIbHocTu. opmbl
pa3sMHOKEeHUSA Pa3MHOKEHHs OPraHu3MoB. becronoe u mosoBoe pa3MHOoxkeHue. Buibl 0ecroaoro pa3sMHOKEHHS.
OpraHu3MoB [TonoBoe pa3mHoxkeHHe. ['amerorenes y uUBOTHBIX. CriepmaToreres u oorere3. CTpoeHHe OJIOBBIX
KJIeTOK. OTIJI0IOTBOPEHHE
Tema 2.2. OcHOBHOe coaep:kaHue 2 OK 02
OHnrorenes Teopernueckoe o0yuenue: 2
pacTeHui, WuauBuayanbHOE pa3BUTHE OpraHU3MOB. DOMOproreHes u ero craguu. [loctamMOproHaIbHBIN
KUBOTHBIX nepuo. CTaguu MocTIMOPHOHATIBFHOTO Pa3BUTHS Y )KUBOTHBIX | YelloBeka. [IpsMoe u HempsimMoe
YeJI0BeKa pa3Butue. buonornyeckoe ctapenue U cMepTb. OHTOT€HE3 paCTeHHIA
Tema 2.3. OcHoOBHOE co/iep:KaHue 6 OK 01
3akonomepnoctu | Teopernuyeckoe o0y4yeHue: 2 OK 02
Hac/1e10BaHUsA. OcHOBHbBIE IOHATHS F€HETUKH. 3aKOHOMEPHOCTH 0Opa3oBaHusl rameT. 3akoHsl I'. Mennens
CuenuienHoe (MOHOTHOpPUTHOE U TOTUTUOPUIHOE CKpenuBanue). Bzanmoseiicteue reHoB. 3akonsl T. Moprana.
HacJie/IoBaHue CueruieHHOE HAcJIeI0BaHKEe TeHOB, HAapyIIeHUE crerieHus. HacnenoBanue npu3HaKoB,
NPHU3HAKOB CIETUICHHBIX C MOJIOM
IpakTHyecKkue 3aHITHS: 4

Pemenue 3anau Ha onpenesieHNe BEPOSATHOCTA BOZHUKHOBEHUS HACIIEICTBEHHBIX TPU3HAKOB IIPU
MOHO-, J1-, IOJTUTUOPUIHOM U aHATTU3UPYIONIEM CKPEITUBAHUH, COCTaBICHUE TEHOTUITMYECKHUX
CXeM CKpeluBaHus. Pelienue 3a1ad Ha onpeaeaeHne BEPOSITHOCTH BO3SHUKHOBEHHUS
HACJICCTBEHHBIX IPU3HAKOB IIPH CLEIIJICHHOM HACIEA0BaHUH, COCTABIICHUE T€HOTUIINYECKUX CXEM
CKpPELIMBAHMS
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Tema 2.4. OcHOBHOE coIepKaHHe 4 OK 01
3akonomepHocTH | Teopernueckoe o0yueHmue: 2 OK 02
H3MEHYMBOCTH M3MeHYnBOCTH NIPU3HAKOB. BU/bl N3MEHUMBOCTHU: HACJIEICTBEHHAs U HEHACIIEICTBEHHAsA. 3aKOH

TOMOJIOTHUECKUX PSAI0B B HacheAcTBeHHON n3MeHunBocty (H.W. BaBunos). MyrannonHas teopust

U3MCHYUBOCTH. BI/II[BI MyTaI_II/IfI " MPpUYUHBI ©X BO3SHUKHOBCHUS. KapI/IOTI/IH YCJIOBCKaA.

Hacnencteennsie 3a0oeBanus yenoBeka. [ eHHbIe U XpOMOCOMHBIE 00JI€3HH YesoBeka. bonesnu ¢

HACJIEICTBEHHON IIPEIPaCIOI0KEHHOCTHI0. 3HAUEHNE MEIULIMHCKON T€HETUKHU B IIPEIOTBPALLECHUH

Y JICYCHUH TeHETHUYECKUX 3a00JIeBaHMI YelIoBeKa

IIpakTn4yeckoe 3aHATHS: 2

Pemenue 3agau Ha onpeielieHre TUIIA MyTALlUK TIPU Tiepejaue HACIEICTBEHHBIX PU3HAKOB,

COCTAaBJICHHUC I'CHOTUIINYCCKUX CXCM CKPCIIHMBAHUA
Pa3nen 3. Teopuu 3B0J1I00MHT 6
Tema 3.1. OcHOBHOe cogep:xkaHue 2 OK 02
HUcropus Teopernueckoe o0yyenue: 2
3BOJIIOIIHOHHOIO [TepBrie aBomroronHbIe KoHIenuu (K.b. Jlamapk, XK.JI. Broddon). DBonronmonnas teopus Y.
y4eHwusl. JapBuna. CuHTeTHYECKast TEOPHsI SBOJIIOLUHU U €€ OCHOBHBIE MOJI0KEHUS. MUKPO3BOIIOLHS.
MuxposBomonust | [Tomynsiust Kak 2JIeMEHTapHAs €IUHHIA YBOJIOIMHU. [ eHETHYEeCKHEe OCHOBBI SBOJIOIHH.

OneMeHTapHbIe (PaKTOpPbI 3BOIOLUHU. EcTecTBEHHBI 0TOOp — HanpaBIAIOMIUN (GaKTOP IBOITIOLHH.

Bunoob6pa3oBaHue Kak pe3yiabTaT MUKPOIBOJIOLUH.
Tema 3.2. OcHOBHOe coaep:xkaHue 2 OK 02
Maxkpo3soawnus. | Teopernueckoe odyueHue 2
BosnukHoBenne | Makpoospoumonus. PopMbl 1 OCHOBHBIE HarpasieHus: makpossomonuu (A.H. Cesepuos). [Tytu
pa3sBUTHE JKM3HH JOCTHXEHUS Ouosiornyeckoro nporpecca. Coxpanenue OnopasHoodpasus Ha 3emiie. ['unoressl u
Ha 3emue TEOPHH BO3ZHUKHOBEHUS >KM3HU Ha 3emJe. [TosBneHne nepBhIX KJIETOK M UX SBOJIIOLUS.

IIpokapuoTsl 1 3ykapuoThl. [Iponcxoxk/eHne MHOTOKIIETOYHBIX OPraHn3MOB. BO3HUKHOBEHNE

OCHOBHBIX IIAPCTB 3YKapuoOT
Tema 3.3. OcHOBHOe coiepKaHue 2 OK 02
IIpoucxoxnenue Teopernueckoe o0y4yeHue: 2
yeJioBeKa — AHTpomnonorus — Hayka o yenoBeke. CucTeMaTuieckoe mojioskeHue yeaoBeka. CXoACTBO U OTIINYHS
aHTPONOIeHe3 yesioBeKa ¢ )KMBOTHBIMHU. OCHOBHBIE CTA/IMU aHTPOTIOTeHe3a. DBOJIIOLNS COBPEMEHHOTO YeIOBeKa.

YenoBeueckue packl U UX eIMHCTBO. Bpems U myTu pacceseHus 4eIoBeKa Mo IIaHeTe.

[Tpucnioco0aeHHOCTh YeIoBeKa K pa3HbIM YCIOBHUSM CPEJIbl
Paznen 4. Jxosiorus 18
Tema 4.1. | OcHOBHOE coaepaHue 6 OK 01
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IKOJIOTHYECKHUEe Teopernyeckoe ooyueHue: 2 OK 02
(¢axrTopsl u cpeabl | Cpenbl OOMTaHUS OPTaHU3MOB: BOJAHAS, HA3EMHO-BO3/IYIIIHAs, [IOYBEHHAs, BHYTPHOPTaHU3MECHHAS. OK 07
JKU3HM. OU3NKO-XMMUYECKHE 0COOEHHOCTH cpell OOMTaHusl opraHu3mMoB. IlpucnocoOnenus OpraHu3MoB K
Honyasiuus, JKU3HU B pa3HbIX cpenax. [lonarue sxonornyeckoro daxropa. Kimaccuukanus 3K010rHueckux
coo01ecTBa, ¢axTopos. [Ipasuno munumyma 0. JInbuxa. 3akon Tonepantaoctu B. Lllendopaa. Dxonoruueckas
IKOCUCTEMBbI XapaKTepUCTHKA BUAA U MOMYJIALUUU. JKOJIOTHYECKas HUIIA BUJIAa. DKOJIOTMYECKUE XapaKTePUCTUKH

nomnysiui. Coo0IecTBa u 3KocucTeMbl. bronenos u ero crpykrypa. CBsizu MeXIy OpraHu3MamMu

B OnoneHo3e. CTpyKTypHbIE KOMIIOHEHTBI 9KOCUCTEMBI: IPOIYLIEHThI, KOHCYMEHTHI, PEAYLEHTHI.

KpyroBopot BemecTB 1 MOTOK HEPTHH B dKOocUcTeMe. Tpodudeckre ypoBHH

IIpakTHyecKue 3aHATHA: 4

Tpoduueckue nenu u cetn. OCHOBHBIE MIOKA3aTENN YKOCUCTEMBI. buomacca u mpoayKIusi.

DKoJOoruYecKre MUpaMu bl Yrcel, Onomaccsl u a3Hepruu. [IpaBuiio nupamuasl sHepruu. Pemenue

NPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJJaHUH 110 TIEPEHOCY BEIIECTBA U YHEPTUU B

9KOCUCTEMAX C COCTaBJICHHE TPO(DUUECKUX LIeNel 1 mupaMu OMOMACChl U YHEPTUU
Tema 4.2. OCHOBHOE COIepPIKAHME 2 OK 01
Bunocdepa - Teopernueckoe odyyenue: 2 OK 02
11002/ IbHAast Brocgepa — sxuBast 0o6omouka 3emin. Passurue npejcrasienuii o 6uochepe B tpyaax B.U. OK 07
IKOJIOTHYeCKAas Bepnazckoro. I'panuisr 6uocdepsl, ee o0mactu Ouocheps! 1 KOMIOHEHTHI. JKuBO€e BeliecTBo
cucremMa 6unoceps! 1 ero GyHKINN. 3aKOHOMEPHOCTH CylllecTBOBaHUs Onocdepbl. OcodbeHHoCTH Orochepsl

Kak r71o0aibHOM 3KocucTeMsbl. JlnHamMuueckoe paBHoBecue B buocdepe. KpyroBopoTsl BeLecTs 1

OHoreoXMMHYecKHe HUKIBL. ['100a1bHbIe IKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH
Tema 4.3. OcHOBHOe coaep:kaHue 4 OK 01
Bausinue Teopernueckoe o0y4yeHue: 2 OK 02
AHTPONOT €HHBIX AHTpONOreHHbIe BO3/IeiicTBUA Ha Ouocdepy. 3arpsi3HeHHs KaK BUJ] aHTPOIIOI€HHOTO BO3/1EHCTBHSL. OK 07
(¢axrTopos Ha AHTpOIIOTeHHbIE BO3/IeHCTBUS Ha aTMocdepy. BozaeiicTBust Ha runpochepy. BozneiictBus Ha
ounocdepy autocdepy. AHTPONIOTEHHbIE BO3AEUCTBHUS Ha OMOTHYECKHE COOOIIECTBa. YTIyOJIEeHHO U3y4atoTCs

OTXOJIbI, CBSI3aHHBIE C OTMPEICIEHHON Tpodeccueit/cnennaibHOCThIO

IpakTHYecKue 3aHATHS: 2

[Tpaktdeckoe 3anaTue «OTX0IBI TIPOU3BOACTBaY. Ha ocHOBE (hemepanbHOTO Kitaccu(hUKamOHHOTO

KaTaJlora OTXO/0B OIPEEIATh KIacC OMACHOCTH OTXOJIOB; arperaTHoe COCTOSIHUE U (PU3NYECKYIO

dbopmy 0TX010B, 0Opa3yrONIUXCs Ha pabodyeM MecTe / Ha dTanax MpOr3BOJICTBA, CBSI3aHHBIE C

onpeaeneHHoN npodeccrei/crnenuaibHOCThIO
Tema 4.4. OcHOBHOe coiepKaHue 6 OK 01
Bausinue Teopernueckoe o0y4yeHue: 2 OK 02
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OK 07

COLMAJILHO- 3710poBbE U €ro cocTapidromue. akTopspl, NOJOKUTENBHO U OTPULIATEIBHO BIMSIOLINE HA
IKOJIOTHYECKHX opranusM uesnoseka. [Ipo0Oiema TeXHOTeHHBIX BO3/IEUCTBUI Ha 3J0POBbE YEIIOBEKA
(¢axTopos Ha (37€eKTpOMAarHUTHBIE MOJISA, OBITOBAsI XMMUSI, MU30BITOUHBIC IIYMBbI, PaHanus 1 T.11.). AJanTanus
310pOBbe OpraHu3Ma 4ejoBeka K akTopaM OKpYKarollel cpeJibl
YeJI0BeKa IIpakTH4eckne 3aHATHSA: 4
[Tpunuuns! popmMupoBaHus 310poBbecOeperaroniero nopeaeHus. Gusndeckas aKTUBHOCTh U
310poBbe. buoxuMuyeckue acneKkTsl pallMOHAIBHOTO TUTAHUS
Pa3nes S. Bnosorusi B sku3Hu 16
Tema 5.1. OcHOBHOe coiep:KaHue 16 OK 01
Buorexnonorun B | Teopernueckoe odyuenmue: 4 OK 02
JKM3HU KAXKI0T0 buoTexHonorus kak Hayka u Ipou3BoACTBO. OCHOBHbIE HAIPABJICHUS] COBPEMEHHON
ouorexHonoruu. Metopl OnoTexHonoruu. OOBEKTH OMOTEXHOIOTHH. JTHKA OMOTEXHOIOTUYECKUX
¥ TeHETUYECKHX dKCIIeprUMEeHTOB. [IpaBuia norcka u ananu3a OMOIKOJIOTHUECKONW HHPOPMALIUU U3
pa3IMYHBIX UCTOYHUKOB (HayuHas U y4eOHO-Hay4dHas IMTEpaTypa, CpeaCTBa MAaCCOBOI
uHpopmanuu, cetb MHTepHEeT 1 Apyrue). OCHOBBI OMOHHUKH
IpakTnyeckne 3aHATHS: 14
Kelicbl Ha aHanu3 HHPOpPMALMK O HAYYHBIX JOCTHKEHHUSIX B 00JIACTH T'€HETUUECKHUX TEXHOJIOTUH,
KJIETOYHOM MH)KEHEPUH, NMUIIEBbIX OMOTEXHOJIOTUH. 3aluTa Keica: mpeacTaBlIeHne pe3yIbTaToB
pelieHns KeiicoB (BBICTYIUIEHUE C Npe3eHTanuei). Pa3zpurre 6MOTEXHONIOTHIM ¢ TPUMEHEHUEM
TEXHUUYECKUX cucTeM (OnomHxeHepus, OnonHpopmaruka, OMOHUKA) U UX IPUMEHEHUE B KU3HU
YyeJI0BeKa, MOMCK U aHau3 UH(POPMAIIMU U3 pa3IUYHbIX HCTOYHUKOB (HayyHas U yueOHO-Hay4yHas
JauTeparTypa, CpeJIcTBa MaccoBoil nHpopmanuu, cetb MHTEepHeT U n1pyrue) Kelicel Ha ananus
MH(pOpPMaLUU O Pa3BUTHH OMOTEXHOJIOTHI ¢ MPUMEHEHUEM TEXHUUECKHUX CHCTEM (I10 TpyIIam)
IIpome:xyTouHasi aTTecTalUs M0 JUCHUILIMHE
3a4der ¢ OLEHKOU
Bcero: 72
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3. YCJIOBUA PEAJIM3AIINN INPOI'PAMMBbI
OBIIIEOBPA3OBATEJIbHOM JUCHUILJIUHBI «BUOJOT USI»

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MATEPHUAIBLHO-TEXHHYECKOMY 00ecriedeHUuI0

Peanu3zanus nporpaMMbl JUCHUTUIMHBI TPEOYET HATMYUsI KaOUHETa.
O6opynoBanue kabuHeta U paboYnMx MecT KabUHeTa:

pabouune MecTa Mo KOJMYECTBY 00y4arouxcs;

pabodee MecTo MpenoaBaTeis;

KOMIUJIEKT Y4€OHO-METOANYECKON JOKYMEHTAIUH;

HarJIsIHbIE TOCOOUS: IEMOHCTPAIIMOHHBIE (DUITBMBI, Pa3AaTOUYHbIN MaTepHall;
TexHuueckue cpeacTBa 00ydeHHs: KOMIBIOTEP, MyJIbTUMEAUIHBIA TPOEKTOP, IKPAH.

3.2. UudopmanuoHHoe odecrnievyeHue 00ydeHus

Ilepeyenb  pexoMeHAyeMbIX  y4eOHbIX  u3aaHuid, HHTepHer-pecypcos,
JAOIOJHUTEJIbHOMN JIUTePaTyphbl

OCHOBHBIE UCTOYHUKMU:

1. Konecnukos, C. U., O6mas 6uonorus : yueonoe nocooue / C. M. KonecHUKoOB. —
Mocksa : KuoPyc, 2023. — 287 c¢. — ISBN 978-5-406-11707-1. — URL.:
https://book.ru/book/949522

I[OHOHHHTCHI)HI)I@ HNCTOYHHNKH:

1. Pynwe, K. ®. U36pannbie OMOIOTHYECKHE MPOU3BEACHHUS [ DIIEKTPOHHBIN pecypc] :
/ Pynse K.®. — Mockasa : Jlanb, 2019 .— JlocTymn no JOTUHY U MapOIIO U3 CETH
HNurepHer — ISBN 978-5-507-40925-9 —
<URL:http://e.lanbook.com/books/element.php?pll_1d=52769>.

2. Mamontos, C. I'., O6mas 6uonorus : yueonuk / C. I'. MamonTos, B. b. 3axapos.
— Mocksa : KnoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. — URL:
https://book.ru/book/948581
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4. KOHTPOJIb n OILLEHKA PE3YJIBTATOB OCBOEHMA
OBIIIEOBPA3OBATEJIbHOM JUCHUIIJIUHBI «BUOJOT USI»

KoHTposib M omeHka pe3yibTaTOB OCBOCHUSA 0011e00pa30BaTebHOM
JTUCIMIUTMHBI PACKPBIBAIOTCS Yepe3 TUCIUILTHHAPHBIE PE3YNIbTaThl, HAIIPABJICHHBIC Ha
dbopmupoBaHre OOMMX W MPO(hECCHOHATBLHBIX KOMIIETSHIMI 0 pa3fenaM U TeMaM
CoJIepKaHusl yueOHOTO MaTepuaa.

Oomas Pazgen/Tema THun oneHoYHBIX MepONPUATHIA
KOMIIeTEeH s
Pa3nen 1. Knerka — crpykrypHo- | Konrponbshas pabota “YpoBHU
(pyHKIMOHAIbHAS eIMHULA OpraHu3alyy >KUBOT0”
sKMBOI'0
OK 02 buonorus kak Hayka. O61ias 3anojiHeHue Ta0InLbI C OIMCAHUEM
XapaKTEePUCTUKA KUZHH METO/I0B MUKPOCKOITUPOBAHUS C MX

JOCTOMHCTBAMHU U HEJIOCTATKAMH.
3anonHenue Tabnuibl «BKiag yueHbIX B
pa3BUTHE OHOJIOTUNY

3aroTHeHHE CPAaBHUTEIIBHON TaOIUIIBI
CXOJICTBA M PAa3JINYMiA )KHBOTO M HE

KHBOTO
OK 01 CrpyKTypHO-(QYHKIIMOHATIbHAS OnenuBaemas JUCKYCCHs 10 BOIIPOCaM
OK 02 OpraHu3anus KJIeTOK JEKLIUU

Pa3paboTka MEHTaNbHON KapThl MO
KJIaCCU(PMKALIUU KJIETOK U UX CTPOEHUIO
Ha IIPO- ¥ DYKapUOTUYECKUX U TIO
[IapCcTBaM B MMHH TpyIIax
Brimonnenue u 3amuTa 1adopaTopHBIX
pabor:

«CTpoeHue KieTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOYHbIE
BKIIIOUEHUS (Kpaxmall, KapOTUHOH/IBI,
XJIOPOIUIACTHI, XPOMOTIJIACTHI)»
[Ipaktnueckoe 3andarue. [IpencraBnenue
YCTHBIX COOOIIECHUH C TIPEe3eHTAINEH,
MOATOTOBJICHHBIX 110 MIEPEUHIO
HWCTOYHUKOB, PEKOMEHJOBAaHHBIX

IIpenojaBaTenem
OK 01 CtpykTypHO-(YHKIIMOHAJIbHBIE @poHTANIBHBIN onpoc
OK 02 (axkTOpBl HACIECTBEHHOCTU PazpaboTka riaoccapusi TepMHUHOB

Pemenue 3agau Ha onpeneneHne
MOCIIEA0BATEIbHOCTH HYKJIEOTHIOB,
aMHUHOKHCIIOT B HOPME U B Clly4ae
H3MEHEHMUS TTOCIeI0BATCILHOCTH

Hykaeotnaos JJHK
OK 02 OOMeH BelIecTB U IpeBpalleHue @pOHTAIBHBIN 0IPOC
SHEPrUH B KJIETKE 3anosHeHNe CPaBHUTELHON TaOIHIIbI
XapaKTePUCTHK TUIIOB 0OMEHA BEIIECTB
OK 02 JKv3HeHHbI TUKI KIeTKu. MuTto3. | OOCyKaeHre 1o BOIpocaM JICKIIUH
Merios PazpaboTka JIeHTbl BpeMEHU KU3HEHHOTO
LUK

Paznen 2. Ctpoenne u pynkuun | Kontponshas padora “Ctpoenue u
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opranusma

dbyHKIIMM Opranu3Ma’

OK 02

Ctpoenue oprannzma. opmsl
Pa3MHOKEHHUS OPTaHU3MOB

OnenuBaemas TUCKyccus

PazpaboTka MEHTaNbHOM KapThl TKAHEH,
OpPraHoOB U CUCTEM OPraHOB OPraHU3MOB
(pacreHust, >KUBOTHBIE, YEJIOBEK) C
KpaTKOW XapaKTePUCTUKON X PYHKITUN
@pPOHTAIBHBIN ONIPOC

3anosHeHne TaOIHIIbI ¢ KPAaTKOU
XapaKTePUCTUKOW ¥ TIpUMepaMu Gopm
Pa3MHOXKEHHS OpPraHN3MOB

OK 02

OHTOreHe3 pacTeHUM, )KUBOTHBIX U
YeIoBeKa

PazpaboTka JeHTbI BpEMEHH C
XapaKTepUCTUKOM 3TalloB OHTOT€He3a
OTZEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEKa [0 MUKPOIpyIIaM
Tect/ompoc 1o Bompocam JICKIHH
CocraBieHue )KU3HEHHBIX LIUKIIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOLIEBH/IHbIE, TATIOPOTHUKOBU/IHBIE,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 01
OK 02

3aKOHOMEPHOCTH HACIICJOBaHUSI.
CrerieHHO€e HACIEIOBaHNE
IIPHU3HAKOB

PazpaboTka riaoccapusi TEpMUHOB
@pPOHTAIBHBIN OIPOC

Tect o 3aKOHOMEPHOCTAM
HACJICIOBaHU

Pemenue 3anay Ha onpeneneHue
BCPOATHOCTH BO3BHUKHOBCHUA
HACJICICTBEHHBIX ITPU3HAKOB IIPU MOHO-,
JIU-, TIOJMTUOPUTHOM U aHATTM3UPYIOILIEM
CKpELIUBAaHUH, IIPU CLEIUICHHOM
HacCJIeI0BaHUH, COCTABIICHUE
TEHOTUIIMYECKUX CXEM CKPEILUBAHUS

OK 01
OK 02

3aKOHOMepHOCTI/I HN3MCHYMBOCTHU

TecT Mo 3aKOHOMEPHOCTAM
WU3MEHYNBOCTH

Pemenue 3a1a4 Ha onpeaesieHue Tuna
MyTalllu [P NIEpeJade HacaeICTBEHHBIX
IIPU3HAKOB, COCTABICHUE
TEHOTUIIMYECKUX CXEM CKpEIIMBaHM

Pa3nen 3. Teopuu 3BoJIIOIUH

KonTponbnas pabora “TeopeTnueckue
ACIIEKTHI DBOJIOIIUH )KU3HU Ha 3emiie”

OK 02

Hcropust 3BOTFOLIMOHHOTO YYEHUS.
MuxkposBomronus

@pOHTAIBHBIN ONPOC

PazpaboTka riaoccapusi TEpMUHOB
Pa3paboTka IeHThI BpeMEHU pa3BUTHUS
9BOJIIOLMOHHOIO YYEHUs

OK 02

MakposBosntonusi. Bo3HUKHOBeHNE
Y pa3BUTHE KU3HU HA 3eMJie

OneHuBaemasi TMCKYCCHSI:
WCIOJIb30BaHNE apTyMEHTOB,
OMOJIOTNYECKON TEPMUHOIOTUU U
CUMBOJIMKH JUUTSI IOKA3aTENbCTBA POJICTBA
OpPTaHU3MOB PA3HBIX CUCTEMATUYECKUX
rpynm

Pa3zpaboTka neHTHI BpeMeHH
BO3HHKHOBEHHS M Pa3BUTHS KU3HH HA
3emMite

OK 02

[IpoucxoxaeHue yenoBeka —
AHTPONOTEHE3

@poHTaTBHBINA OITPOC
Pa3paboTka JIeHThl BpeMEeHU
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IMPOUCXOKIACHUSA YCTIOBEKA

Pa3gen 4. Dxosorus

KontponbHas pabota “IKonmoruyeckme
(hakTophl ¥ cpepl )KU3HU

OK 01 Oxonoruyeckue GpakTopbl U cpepl | TecT mo sxooruueckuM (HakTopam u

OK 02 xu3HU. [lomynsnus, cooOiecTna, cpeaaM KU3HU OPraHU3MOB

OK 07 JKOCHUCTEMBI CocrapieHue cXeM KpyroBopoTa
BEILIECTB, UCIOJIb3Yys MaTEPHAIIbI JICKIIUHI
Pemenue npakTuKo-OpUEHTUPOBAHHBIX
pacyYeTHBIX 3aJaHUN 110 IEPEHOCY
BEIIECTBA U HHEPTUH B 3KOCUCTEMAX C
coCTaBJIeHHEM TPO(HUSCKUX TeTIeH 1
nupaMu]; 6MoMacchl U SHEPTUu

OK 01 buocdepa - rmobanpHas OnenuBaemasi TUCKYCCHUs

OK 02 9KOJIOTUYECKAsI CUCTEMA TecT o Bompocam JIeKuuu

OK 07 PazpaboTtka kapTsl rpaHul; Ouocheps

OK 01 BnusiHue aHTpOnoreHHbIX Tect/ompoc 1mo Bonpocam JEeKINH

OK 02 ¢dakTopoB Ha 6uochepy [Ipaktuueckas padota “OTX0/bI

OK 07 MIPOU3BOJICTBA”

OK 02 Biustaue conuaibHO- OueHuBaemas IUCKyCCust

OK 07 HKOJIOTMYECKUX (PaKTOPOB Ha Brinonaenue nabopaTopHoi paboTHI Ha

3I0POBBE YETIOBEKA BBIOOD:
"YMcTBeHHas paboTocnocoOHOCTD",
"BnusiHue aOMOoTHYECKUX (PaKTOPOB Ha
yenoBeKa (HU3KHUE U BHICOKHE
Temneparypsl)”
Pa3nes S. Buosorusi B skusHu 3amuTa Keica: IpeAcTaBlIeHue

pEe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIUIEHUE C Ipe3eHTalNeN)

OK 01 buotexHosoruu B ;KM3HU KaXA0r0 | BeInosiHEHUE Keiica Ha aHaIn3

OK 02 MH(}OPMAaILIUY O HAYYHBIX JTOCTH)KEHHUSX B

00JacTh TeHETUYECKUX TEXHOJIOTHIA,
KJICTOYHOM WHXKEHEPUH, MUIIEBBIX
OMOTEXHONOTHIA (IO TPyIIaMm),
MIPEACTABICHUE PE3yTbTATOB PEIICHUS
KEWCOB

BrinosiHeHuE Keiica Ha aHAIN3
uH(pOpMAaIIUU O Pa3BUTUU
MIPOMBIIIIJIEHHONW OMOTEXHOIOTHH (110
rpyIIaMm), MpeACTaBIeHUE PE3YIbTATOBR
pELIEeHHS KEeMCOB

BrinosiHeHuE Keiica Ha aHAIN3
nHpopmanuu 00 ITUYECKUX acleKTax
pa3BUTHS OMOTEXHOIOTHH (10 TpyIIam),
MPEACTABICHUE PE3yIbTATOB PEIICHHUS
KENCOB

BrinosiHeHue Keiica Ha aHAIINU3
nH(OpMALIUY O Pa3BUTHS
OMOTEXHOJOTHH ¢ MPUMEHEHUEM
TEXHUYECKUX CUCTEM (IO rpymnmnam),
MPEACTABICHUE PE3YJIBTATOB PEILIECHUS
KENCOB
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5. ®OH/JIbI OHEHOYHbBIX CPEJACTB

2 cemecTp 00y4eHusi. ®opMa KOHTPOJIA — «3a4eT ¢ OLEHKO»

Bonpocs! miis nmpoBeaeHus 3a4eTa ¢ OLEHKOM 3a 2 CEMECTP MO JUCHHUILIMHE
«buonorus»

1. Buosorus kak Hayka, €€ OOBEKT U IpeaMeT. MeTo bl TO3HAHUS KUBOW MPUPOJIBI.
[Ipu3HaKku *KUBBIX OPraHU3MOB. Y pPOBHEBAs OpraHu3alus >KuBoi npupoasl. Oo1mue
3aKOHOMEPHOCTH OUOJIOTHH.

2. MHoroo0Opa3ue »HUBbIX OpPraHHW3MOB, CUCTEMAaTUKa XUBOH mpupojbl. [Ipumepsl
CHUCTEMATUKH )KUBOTHBIX U PACTEHUM.

3. Knetka — oieMmeHTapHass JKHBas CHCTEMAa M OCHOBHAas CTPYKTYpPHO-

byHKIIMOHATBHAS €IMHUIIA BCEX KUBBIX OpraHu3MoB. KpaTkas uctopus u3ydeHus

KJIETKH.

benku, yriaeBoabl, IUMUIBI, UX QYHKIIUU B OPraHU3ME.

HyxkJienHOBBIE KUCTIOTHI U UX POJIb B KIIETKE.

Bupycsl kak HekieTouHas popma KU3HU U UX 3HAYCHHE.

boprba ¢ Bupycusimu 3a6oneBanusimu (CIIU u aop.).

Oprasesibl KJIETOK PACTEHUN M KUBOTHBIX, UX OCOOCHHOCTU M CpaBHUTEIbHAs

XapaKTEPHUCTHKA.

9. Pennuxkanus JIHK. I'en. I'enetnueckuii Ko,

10.buocunres 6enka. llenTpanpHas JorMa MOJIEKYISIPHON OMOJIOTHH.

11.Knetku u ux pazHooOpa3ue B MHOTOKJIETOUHOM opranusme. uddepeHnuponka
kieTok. CpaBHUTEIbHAS XapaKTEPUCTHUKA COMAaTUUECKUX U TIOJIOBBIX KJIETOK.

12.1ToioBoe u Oecnojoe pa3MHOkeHHe. (OOpa3oBaHHE TMOJOBBIX KJIETOK U
oruiooTBOpeHue. CpaBHUTEIbHAS XapaKTEPUCTUKA MUTO3a U MEi03a.

13.PenponyktuBHOe 310poBhe. IlocimencTBUs BIMSHUS —QJIKOTOJSI, HHUKOTHHA,
HAapKOTUYECKUX BEILIECTB, 3arPsI3HEHUS CPEIbl HA pa3BUTHE YEJIOBEKA. TepaToreHsl.

14. OcHOBHBIEC MPUHIIUITBI POPMUPOBAHUS 30OPOBOTO 00pa3a xu3Hu. [IpaBuia muaHon
TUTHEHBI.

15.'eneTnka — Hayka O 3aKOHOMEPHOCTSAX HACJIEICTBEHHOCTH U HM3MEHUYHBOCTHU
opranu3moB. [. MeHaens — OCHOBOIIOJIOKHUK TEHETUKU. [eHeTtmueckas
TEPMUHOJIOTHS 1 CUMBOJIHKA.

16.3akoHbl TeHETUKH, YycTaHOBJIeHHBIE . Menaenem. MoHO- U JUTHOPHUIIHOE
ckpenuBanue. MoiebHbIe 00BEKTHI TEHETHUKH.

17.T'enernka nmona. XpoMOCOMHOE OITPEAECICHHUE MOJIA.

18.T"pymmier kpoBH, pesyc-hakTop. [ eHeTndeckoe 0003HAYEHUE U OTIPEICIICHNE TPy
kpoBu. [lepennBanue kpoBu. Jlonop. Penunuent. CoBMECTUMOCTD TPYII KPOBHU.

19. OcHOBHBIEC METO/TbI CEJICKIINN: THOPUU3AIINS U UICKYCCTBEHHBIN 0TOOP. OCHOBHBIE
JOCTUKEHUSI COBPEMEHHOM CEJEKIMM KYJIbTYPHBIX PACTEHUM, JIOMAIIHUX
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

20.EcrectBennblii  otO0p. Konuenuwust Buma, ero kpurepuu. llomymsimus —
CTPYKTypHasi €IWHULIA BUJA W DBOJIOUMU. JIBWKyluMe CHIIbBI 3BOJIOLHH.
CunTeTnyeckast TEOpHs IBOIIOLINH.

PN
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21.Mukpo- u makposBotonus. JlokazarenbcTa 3Bo0IMU. OCHOBHBIE HAPABICHUS
ABOJTFOITMOHHOTO TIporpecca. bruosorndeckuii mporpecc u OMOJIOTHUECKH perpecc.

22.1'unoTte3spl NPOUCXOKICHHS KU3HUA. KpaTkas UCTOpHs pa3sBUTHS OPTAHUYECKOIO
MUpa. Y CI0KHEHUE KUBBIX OPraHU3MOB Ha 3EMJIE B MIPOIIECCE IBOJIOLINH.

23.Jloka3arenbCTBa POACTBA YEJIOBEKA C MIIEKOMUTAIOIINMHA )KUBOTHBIMHU.

24.9Bomonus yenoBeka. EMMHCTBO MPOUCXOKICHHS YEIIOBEUECKUX pac.

25.0konorusi — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB MEXAy co00il u
OKPYXarOIIEH CPEION.

26.0xonorudeckrue (pakTophl, MX 3HAYCHHE B KMU3HU OPTaHW3MOB. DKOJOTUYECKUC
cucteMbl. BusioBast u mpocTpaHCTBEHHAsI CTPYKTypa 3KocucteM. [luiieBsie CBsI3M,
KPYTOBOPOT BEILIECTB U MPEBPAIICHUE SHEPTUHU B IKOCUCTEMAX.

27.MexBUJIOBbIE B3aMMOOTHOIIEHUSI B SKOCUCTEME: KOHKYPEHIIUsS, CHUMOMO3,
XUITHUYECTBO, TAPA3UTU3M, KOMMEHCAIIU3M, aMEHCAJIU3M, HEUTpaIU3M.

28.buocepa — rinobanbHas skocucrema. Yuenue B.M. Bepnajackoro o 6uocdepe.
['panunibr 6uocdepsl, ee 00JaCTH U KOMIOHEHTHI. POJb KUBBIX OpPraHHW3MOB B
ouocdepe. buomacca. KpyroBopoT BakHEWIIUX OHOTEHHBIX SJIEMEHTOB (Ha
npuMepe yriepoja, a3oTa u Jip.) B Ouocdepe.

29.0xpanHa npupoabl U coxpaHeHue omopaznoodpasus. KpacHeie KHUTH.

30.buoTexHoNOrusl Kak HayKa ¥ IPOU3BOJICTBO, €€ OCHOBHBIE HAIIPABIICHUS, METOIbI,
00BEKTHI. ITUKA OMOTEXHOJOTUUECKUX U TEHETUYECKUX IKCIIEPUMEHTOB.

OrneHka WHAWBHUIYAIbHBIX 00pa30BaTEIbHBIX TOCTHKEHUNW IO pe3ysIbTaTaM
TEKYIIEero KOHTPOJS MPOW3BOIAUTCS B COOTBETCTBHH C YHUBEPCAJIBHOW IITKAJION
(Tabmuna).

IIpouenrt Ka4vecTBeHHas1 OLleHKA HHAUBHUYAJIbHBIX
pe3yJbTATUBHOCTH 0o0pa3oBaTeIbHbIX TOCTHKEHU I
(MpaBUJIBLHBIX OTBETOB) 0as (oTMeTKA) BepOaIbLHBIH aHAJIOT
90 + 100 5 OTJIMYHO
80+ 89 4 XOpOIIO
70 =79 3 YAOBJIETBOPUTENBHO
menee 70 2 HEYIOBJIETBOPUTENBHO

Ha sTame mpomexyTO4HOW aTTecTalMK IO MEIWaHe KadyeCTBEHHBIX OIICHOK
WHIUBUTyaIbHBIX  00pa30BaTCIIbHBIX JTOCTHKCHHUHM OMPEIEISICTCS HMHTETrpaIbHAsS
OIICHKA OCBOCHHBIX 00yUYaIOIIMMHUCS TPO(HECCHOHATBHBIX U OOIUX KOMIIETEHITUH KaK
pe3yIbTaTOB YCBOCHHUS YICOHOMN AMCITUTUTHHEI.

Kpurepun ouenku:

90 + 100% (5 GanoB) mpucBauBaeTCs 00y4YarOIIEMYCs, €CIM OH MOJHOCTHIO
BBITIOJTHUJI 3aJJaHKE: J1ajl MPaBUIIbHBIC OTBETHI Ha BCE BOMPOCHI M PEIIMII BCE 3a1a4H;

80 + 89% (4 Oamna) mpucBaMBaeTCAa OOYYarOIIEMYCs, €CIM OH IOJHOCTBIO
BBITIOJTHUAJI OJTHO MPAKTHYECKOE 3a/1aHKE, Al MPABWIbHBIN OTBET HAa TEOPETUUECKHUMA
BOIPOC, JIMOO BBIOTHIII ABA MPAKTUICCKUX 3aJaHUSI, HO CMOT MPAaBWJIHHO OTBETHUTH
Ha TEOPETUYECKHUN BONPOC;
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70 + 79% (3 Oamna) mpucBamBaeTCs O0y4YaIOMIEMYCs, €CIM OH TOJHOCTHIO
BBITIOJTHUAJI OJTHO TIPAKTUYECKOE 3aJlaHue, Jajl MPAKTUYECKH MPaBUILHBIN OTBET HA
TEOPETUYECKUM BOIIPOC;

menee 70% (2 Oaiia) mpucBaMBaeTcs 00yd4aroleMycsi, €clii OH HE CMOr
BBITIOJTHUTH HUA OJTHOTO MPAKTUYECKOTO 3a/IaHHUS.
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6. AJANTAIIMS PABOYEM TIIPOTPAMMBI IS JHI[ C
OI'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbBA (OB3)

AJnlanTupoBaHHasi mporpamMma pa3padaThIBa€TCsl MPU HAIMYHUM 3aSBJICHUS CO
CTOpPOHBI OOy4aromerocs: (poauTeseii, 3aKOHHBIX MPEACTABUTENCH) U METUIIMHCKUX
MOKa3aHUi (PEKOMEHAAIUSMHU IICUXOJIOT0-MEIUKO-TIeIarOrnYecKor Komuccun). s
WHBAJIMJOB aJanTHUpOBaHHAs oOpa3oBaTelbHas mporpamMma paspabarbiBaeTcs B
COOTBETCTBHH C HHIWBHUIYATHHOU MPOTPAMMOI peaOHTUTAITIH.
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