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1. OBIIAAL XAPAKTEPUCTHKA PABOYEN ITIPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIVIMHBI «bUOJIOI' U5

1.1. MecTOo IUCUMIVIMHBI B CTPYKTYpe o0pa3oBaTeibHOi nporpammbl CITO

Oo6meoOpa3oBarenpHas auciuiimHa «buonorus» w3ydaercs Ha 0a30BOM ypOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW NpO(eCcCHOHAIBHOM 00pazoBaTeIbHOMN
MporpamMmbl yKpymHeHHbIX Tpynn crneruaibHoctei 19.00.00 [TPOMBIIIJIEHHASA SKOJIOT'MA 1
BUOTEXHOJIOI'NU

PaGouast mporpamma y4uebHoM auctumuinHbl sBisiercs yactbio [ITIKPC mo npodeccun 19.01.18
ATnmapaT4uK-01epaTop NpOU3BOJICTBA MPOAYKTOB MUTAHUS U3 PACTUTEILHOTO CHIPbhS

TpynoemkocTs mucuumuinHbl «buonorus» Ha mpoduibHOM ypoBHE coctaBiser 120 yacos, u3
KOTOpBIX 64 yaca — 6a30BBI Monynb (6 pas3nmenoB) U 12 yacoB — mpukiagHod moxynb (1 pazmen),
BKJTIOYAIOLIU I MPAKTUKO-OPUEHTUPOBAHHOE COMIEP KaHUE CIIEIIUATIbHOCTH.

1.3. Heau 1 miianHupyemMblie pe3yabTAaThl 0CBOCHUS TN CIUIINHBI:

Hean: dopmupoBanue y oOydYarOIMMXCS MPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHATHHOM
OpTaHU3aIMH KUBBIX CUCTEM PAa3HOTO PaHTa KaK OCHOBBI IPUHATHUS PELICHUN B OTHOIIEHUH 0OBEKTOB
KUBOU MPUPOABI U B MPOU3BOACTBEHHBIX CUTYaLIUAX.

3agaun:

1) chopmupoBaTh TOHHMMaHUE CTPOCHHS, MHOTO0Opa3us M OCOOCHHOCTEH J>KHUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHU3AINH, 3AKOHOMEPHOCTEH MPOTEKaHUS OMOJOTUYECKUX MPOIECCOB U SBICHUMN
B OKpYXKawllehd cpene, IEI0CTHOM HAay4YHOM KapTHHBI MHUpA, B3aWMOCBSI3M M B3aMMO3aBHCUMOCTH
CCTCCTBCHHLIX HAYK;

2) pa3BUTh YMEHHS OMNpPENEsITh >XKUBblie OOBEKTHl B HPHUPOJE; MPOBOAUTH HAOIIOJACHHS 3a
OKOCUCTEMaMHU IJid BBIABJIICHHA CCTCCTBCHHBIX W AHTPOIIOTCHHBIX I/I3MCHCHI/II>'I, HHTCPIPCTUPOBATH
pe3yabTaThl HAOTIOICHUH,

3) cdopmupoBaTh HaBBIKM NPOBEICHHS MPOCTEHIINX OHOJOTHUYECKUX SKCIEPUMEHTAIBHBIX
HCCIIE0OBAaHMH C COOI0ICHUEM TTpaBUiI 6€30MacHOr0 00paIieHus ¢ 00bEKTaMu U 000PYyI0BaHUEM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh MH(OPMAIMIO OMOJIOIMYECKOro XapakTepa M3 pa3iIMyHbIX
HUCTOYHUKOB;

5) chopMupoBaTh YMEHHS POTHO3UPOBATH MOCIEICTBUS CBOCH IESATEIHHOCTH 0 OTHOIICHUIO K
OKpYJKarolel cpezie, COOCTBEHHOMY 370pOBbIO; 0OOCHOBBIBATh M COOJIO/IATh MEPhI MPOGUITAKTUKH
3a00JIeBaHU.

6) chopMupoBaTh MOHUMAHNUE 3HAYUMOCTH JOCTHIKEHUN OMOJIOTHYECKON HAYKU U TEXHOJIOTHH B
HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA, pPa3BUTHU COBPEMCHHBIX MCIUIUHCKUX TEXHOJIOTHUHA U
arpoOMOTEXHOJIOTHA.



1.2.2. Ilnanupyemblie pe3yjbTAThI OCBOEHHS 001Ie00pa3oBaTeJbHOM IUCHUILIMHBI B c00TBeTCTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO
Ko n IL1anupyemble pe3yIbTAaThl OCBOCHHS AHCIHILIHHLI
HAMMEHOBaHHe
Q)opanyeMblux Oo0mmue JMcuunIMHaAPHbIE
KOMTIeTeHIHii

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3amad
npohecCHOHANBLHOM
JeSITeITbHOCTH
MMPUMCHHUTCIILHO K
pa3IHYHBIM
KOHTEKCTaM

B yacTu Tpya0BOro BOCIUTAHMS:

- TOTOBHOCTh K TpYyAy, OCO3HAHUE
TPYIOTIOOHE;

- TOTOBHOCTh K AaKTHBHOW JEATEIHLHOCTH TEXHOJOTHYECCKOH M
COIIMAIPHOM  HAMpaBJIEHHOCTH, CIOCOOHOCTh  HMHHIIMHUPOBATH,
TUTAHUPOBATH U CAMOCTOSITEIILHO BBIMTOHATH TAKYIO AESITEITbHOCTD;

- HTHTEPEC K pa3IMIHbIM chepam npodecCHOHATbHON AesTETLHOCTH,
OBnaneHne  yHUBEPCAIBHBIMH  YU4E€OHBIMH  TO3HABATEIbHBIMH
NEUCTBUSIMU:

a) 0a3oBble JIOTHYECKHE NeCTBUS:

- CaMOCTOSITENHHO (HOPMYTHUPOBATh M aKTyaJU3HPOBATH MPoOIEMYy,
paccMmaTpuBath €€ BCECTOPOHHE;

- YCTaHABIMBAaTh CYIICCTBEHHBI MPU3HAK WJIM OCHOBAaHUSA IS
CpaBHEHHUS, KJIAaCCU(PUKALUU U 0000IICHHUS,

- OTIPEACNATH IENU JACATEIHLHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTCPUH
UX JIOCTHKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B pPaccMaTPHBAEMBIX
SIBJICHUSIX

- BHOCHTH KOPPEKTHBBI B JCSITCIBHOCTH, OIEHUBATh COOTBETCTBUE
PE3yNIbTATOB IIEJISIM, OLICHUBATh PUCKU MOCIEICTBUIN AEITEIbHOCTH;

- pa3BUBAaTh KPEATHMBHOEC MBIIUICHHUE TMPHU PEIICHUH >KHU3HEHHBIX
npobiem

0) 0a30BbIe HCCIe0BATEIbCKHE e CTBUS:

- BIAACTh HAaBBIKAMU YYEOHO-HCCIEIOBATEIHCKOM W TPOEKTHOM
JesATeTLHOCTH, HABBIKAMHU pPa3perieHus Ipooem;

- BBIABIATH MPUYUHHO-CJICICTBEHHBIC CBS3W W aKTyallU3UpPOBATH
3a/1auy, BBIIBUTATh TUIIOTE3Y €€ PeIICHUs, HaXOIUTh apTyMEHTHI JJIs
JOKA3aTeNbCTBA CBOMX YTBEPXKICHHWH, 3aqaBaTh MapamMeTpel |
KPUTEPUU PEIICHHUS;

HNCHHOCTH  MACTCPCTBA,

c(OpPMUPOBAHHOCTh 3HAHMM O MeCTe U POJH OHOJOTHH B
CHCTEME HAy4yHOTrO 3HaHMs;, (YHKIMOHAIBHOW T'PaMOTHOCTH
YesoBeKa JJIsl PEeleHus )KU3HEHHBIX MPoOIeMm;

C(OPMHPOBAHHOCTH ~ yYMEHHUS  pPAcCKpbIBaThb  COJEp)KaHHE
OCHOBOTOJIAralouux OUOJOTUYECKUX TEPMHUHOB M IOHSTHIL:
JKW3Hb, KJIETKA, TKAaHb, OpraH, OpraHW3M, BUJ, IOIYJISILUA,

JKocucTeMa, OwuoreHo3, Owuocdepa; wmerabonuszm (oOMeH
BEIIIECTB U npeBpalieHue SHEPTHUN), roMeocTas
(camoperynsauus), OnocuHTE3 Oenka, CTPYKTypHas

OpraHu3alys KUBBIX CUCTEM, JUCKPETHOCTh, CAMOPETYJISIIHS,
caMOBOCIpOM3Be/ieHNnEe (pernpoayKIus), HACIeICTBEHHOCTD,

W3MEHUUBOCTb, HSHEPro3aBUCUMOCTb, POCT M pa3BUTHE,
YpOBHEBasl OpraHU3aIus;
C(OPMHPOBAHHOCTH ~ YMEHHUS  pPAcKpbIBaThb  COJEp)KaHHE

OCHOBOIOJIAralolux OHOJOTMYECKUX TEOPH M THUIOTE3:
KJICTOYHOM, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIIOLUOHHOU,
MIPOUCXOXKACHUS KU3HU U YEIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Ouosornueckre 3aKoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunosa, J. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuIel ©X TPUMEHUMOCTH K KUBBIM CHCTEMAM;
MpUOOpETeHHEe OIbITa TNPUMEHEHHS OCHOBHBIX METOJIOB
HAyyHOTO  TIO3HAHMS,  MCIOJNb3YeMbIX B  OHMOJOTHH:
HAONIOJICHUsI W OIMCAaHUS JKUBBIX CHUCTEM, IPOIECCOB U

HBJ’IeHHﬁ; opraHu3anuu W IMPOBCACHUA OHOJOrHYSCKOI0
OKCIICPUMCHTA, BBIABHKXCHUA THUIIOTE3, BBISIBJICHHU A
3aBUCHUMOCTH MCXKIY HCCIICAYCMbIMHA BCIIMYMHAMU,

OOBSICHEHUS TIONYYEHHBIX PE3yIbTATOB M (HOPMYITHUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHHEM HAYYHBIX IMOHATHHA, TEOpUU U




- AHAJIU3HUPOBATH IIOIYYCHHBIC B XOJC PEIICHUS 3a1a4M Pe3yJbTaThI,
KPUTHUYECKH OLEHUBAaTh MUX JIOCTOBEPHOCTb, IPOrHO3UPOBATH
MN3MEHEHHUE B HOBBIX YCIIOBHSAX;

- YMETb NEPEHOCUTh 3HAHUS B IO3HABATEIIbHYI0 M IPAKTUYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

- BBIABUIaTb HOBBIE HJIEH, MpPEAIaraTb OPUTMHAIbHBIE MOAXOABI W
pelIeHus;

- CIIOCOOHOCTh MX HCIOJIB30BAaHUS B MO3HABATEIbHON M COLMAIbHOMN
IIPAKTHKE

3aKOHOB;
cOpPMUPOBAHHOCTh ~ YMEHHSI ~ BBIICTSATh  CYIIECTBEHHBIC
MpPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT U  DYKApHUOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, BHUJIOB,
OMOTeoleHO30B M JKOCHUCTEM; OCOOEHHOCTH TPOIECCOB
oOMeHa BEUIECTB U TMPEBPAIICHUS DSHEPrUU B KIETKE,
(dboToCHHTE3a, TIACTUYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTUIOJOTBOPECHHUS, PA3BUTHUS U
Pa3MHOXXEHHUS, HHIMBUIYaJbHOTO DPAa3BUTUS  OpraHuU3Ma
(onTOTEHe3a), OOpHOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPTraHU3MOB
K cpeae oOWTaHUWs, BIUSHUS KOMIIOHEHTOB OJKOCHCTEM,
AHTPOIIOT€HHBIX ~ M3MEHEHMM B  JKOCHCTEMax  CBOEH
MECTHOCTH, KPyrOBOPOTA BEIIECTB M MPEBPAIICHUE SHEPTUH B
ounocdepe;

c(hOpPMUPOBAHHOCTh YMEHHUS pelIaTh OMOIOTHYECKUE 3a/1a4H,
COCTaBJISTh TEHOTUIUYECKHE CXEMbl CKPELIUMBaHUSA  JUIS
pa3HBIX TWIIOB HACIEIOBaHUS TPU3HAKOB Yy OPTraHU3MOB,
COCTaBJSATh CXEMbl TEpeHOoca BEIIeCTB M HSHEPruu B
AKOcHCcTEeMaXx (1[eNU MUTaHUsl, TUIIEBbIE CETH)

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeZCTBa MOUCKA,
aHayM3a u
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHMS 32,124
npodecCHOHAIBHON
JESITEIIbHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOUN MPAKTUKH,
OCHOBaHHOTO Ha JHAJOre KYyJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHHME S3BIKOBOW W YHUTATENbCKOM KYJIbTYpPhl Kak
CpEICTBA B3aMMOJECHCTBUS MEKTY JIFOJIbMHU U TTIO3HAHUS MUDA;

- OCO3HaHME IEHHOCTHM HAy4yHOH JEsATENbHOCTH, TOTOBHOCTD
OCYILIECTBIISATh MPOEKTHYIO M HCCIEI0BATEIIbCKYIO ESTEIbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE;
OBnaseHue  yHUBEPCAIbHBIMU
JEUCTBUSIMU:

B) pabdoTa ¢ uHpopmanmeii:

- BJAQJETh HABBIKAMH TONy4eHUs HH(POpPMAIMHM U3 HCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEJILHO OCYIIECTBISATh IMOWUCK, aHAJIN3,

y‘le6HBIMI/I IIO3HaBaTCIbHBIMU

cOPMHUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  OLICHHBAThH
uHpOpMAIUI0 OHOJIOTUYECKOTO CO/AEPIKAHUS, BKIIOYAIOIIYIO
IICEBJJOHAYYHBIE  3HAHUS W3  PA3IMYHBIX  HCTOYHHKOB
(cpencTBa MaccoBOM HMH(OPMALMH, HAYyYHO-IOMYJSPHbIC
MaTepuanel);  MHTEPIPETUPOBATH  ATUYECKUE  ACHEKTHI
COBPEMEHHBIX HCCIEIOBaHMA B OWOJOTHM, MEAMIUHE,
OMOTEXHOJIOTHH; PAacCMaTPUBATh ITI00ATBHBIE YKOIOTUIECKUE
npoOJIeMBl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K
HUM COOCTBEHHYIO TTO3UIIHIO;

cOpPMUPOBAHHOCTh ~ YMEHHUW  CO3/1aBaTh  COOCTBEHHBIC
NUCBMEHHBIE M YCTHBIE  COOONICHHMS Ha  OCHOBE
Ouosiornyeckoil mHpoOpMalUU M3 HECKOJIBKUX HCTOUYHHUKOB,
IPaMOTHO UCIIOJIB30BATh MOHATUIHBIN armapaT OHOJIOTHH




CHCTEeMaTH3alHI0 U WHTEPIPETANIO HH(POPMAIINH Pa3INIHBIX BUIOB
U GOpM IpeaCTaBICHHUS;

- CO3[aBaTh TEKCTHI B PA3IMYHBIX (popmarax C y4eToM Ha3HAUYCHUS
UH(OPMALIUU U LIEJEBOM ayTUTOPUHU, BEIOMpas ONTUMAIBHYIO (GopMmy
IPE/ICTaBICHNS M BU3yaIH3aLlUH;

- OLEHHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTb WH(MOpMAINH, €€
COOTBETCTBHE MTPABOBBIM U MOPAIBHO-3THYECKUM HOPMaM;

- UCHOJIB30BaTh CPEACTBA MHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJOTUH B PpEIICHHH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX W
OpPTraHU3aLMOHHBIX 33/1a4 ¢ COOMI0IEHUEM TPeOOBaHUN HPTrOHOMHUKH,
TEXHHKH 0€30IaCHOCTH, TUTUCHBI, PECYypCcOCcOEepeKeHNs, TPABOBBIX H
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011acHOCTH;

- BIIQJIETh HaBBIKAMH pACIlO3HABAaHHWS M 3aIIUTHl HH(OpMAaLuH,
UH(POPMALMOHHOM 0€30MaCHOCTH JTMYHOCTH

OK 04. 3ddexTuHO

B3aNMMOICHCTBOBATD
u pabortatp B
KOJUICKTHUBE Hu
KOMaH/Ie

- TOTOBHOCTB K  CAaMOpPa3BUTHUIO,  CaMOCTOSITENIBHOCTH |
CaMOOIPEIEIEHHIO;

-OBJIaJICHHE HaBbIKAMU Y4€OHO-MCCIIEOBATEIbCKOM, MPOEKTHOW U
COLIMAIbHOM JeSITEeIbHOCTH,
Osanagenne YHHBEpPCaJbHBIMU
ACHCTBUAMU:

0) coBMecTHasl 1eTeJIbHOCTD!

- TIOHMMaTb M HCIOJb30BaTh
WHIUBUYaJIbHOU paboTHI;

- NPUHUMATh LEIU COBMECTHOH JESATEIbHOCTH, OPraHU30BHIBATH U
KOOPAMHUPOBAaTh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBIATH IUIAH
JEUCTBUM, pacHpenciarbh poJM C Y4EeTOM MHEHUH Y4YaCTHHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPIMHHPOBATH U BBINOJHATH paboOTy B YCIOBHSX peabHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHPOBAHHOIO B3aUMOJICHCTBHUS;

- OCYUIECTBJIATH IIO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B
pa3IMUHBIX CHUTYalMsIX, MPOSBIATh TBOPYECTBO U BOOOpaKeHHE,
OBITh UHUITMATUBHBIM

OBiageHne yHMBeEPCAJIbHBIMH PeryJsiTUHBHBIMH AeCTBUAMM:

I') IPUHATHE ce0s1 U APYTUX JIOAei:

- NPUHUMAaTh MOTHBBI M apryMEHTBl IPYIMX JIOJCH NpPU aHAJIN3EC

KOMMYHHKATUBHBIMHA

MPEUMYLIECTBA KOMAHJAHOM U

HpI/IO6p€T€HI/IC OIbITa IIPHUMCHCHHA OCHOBHBIX MCTOAOB
HAay4YHOT'O IIO3HAaHHA, HCIOJIb3YCMbIX B OMOJIOTHH:
Ha6J’II-O)]€HI/I$I U OIIMCaHus JXHUBBIX CHCTCM, IIPpOHOCCCOB U

ABJICHHI; OpraHu3alMd ¢ TPOBEIEHUS OHOJIOTHYECKOTO
JKCIEPHUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXIY UCCIIENYyEMBIMU BEJINYUHAMU,

OOBSICHEHUS] TOJYYEHHBIX PE3yNbTaToB U (OPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAY4YHBIX I[OHATHHA, TEOPUU U
3aKOHOB




Pe3yAbTaTOB ACSITEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTHUX JIIOJCH Ha OIINOKY;

- pa3BUBaTh CIOCOOHOCTh MOHMMATh MHP C TO3UIHMHU JAPYroro
YeJI0BEKa

OK 07. B o0J1acTH 3K0JI0IrM4€CKOr0 BOCIIUTAHUS c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH TOJyYCHHBIC 3HAHHS
CopeiicTBOBaTh - cOpMHPOBAHHOCTh HKOJOTHYECKOM KYyJIbTYPHI, TOHUMAHUE | UId 00BACHEHUS OMOJOTMYECKUX IMPOIECCOB U SBICHUHU, IS
COXPAaHECHHIO BIUSHUS COLIMATIBHO-JKOHOMUYECKHX IPOLECCOB HA COCTOSHUE | MPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOM KU3HU C
OKpYyXaromien OPUPOJHONM M COLMAIBHOW Cpelbl, OCO3HAaHHE TIJI00AJIBHOTO | LEeNbio obecreueHuss Oe30MacHOCTH CBOETO  3/I0pOBbS U
Cpenel, XapakTepa 3KOJOrMUECKUX Mpodiem; 3I0pOBbS  OKPYXAIOUIUX JIIOJIeH, COOMIONCHUSI 310pOBOTO
pecypcocOepexen | - IUIAaHUPOBAHHE U OCYILIECTBICHHE NEHCTBUI B OKpy»Karomiel cpeie | oOpasa >KM3HM, HOPM IPaMOTHOTO TIOBEJICHUS B OKPY>KaloIIeH
10, IPUMEHATH Ha OCHOBE 3HaHUS LI€JIeH YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA; MIPUPOTHOMN cpene; MOHUMAaHUE HEO00XOIUMOCTH
3HaHUS 00 aKTUBHOE HENpUATHE JACHCTBHM, MPHHOCIIIUX BpEA OKPYXKAIOIIEH | MCIOIb30BaHUS JOCTIDKEHHH COBPEMEHHOH Ouojoruu u
WU3MEHEHUU KJIMMaTa, | Cpene; OMOTEXHOJIOTHH JJIsl pAallMOHATILHOTO MPUPOAOIIONB30BAHUS
IPUHLIMIIBI - yYMEHHE TPOTHO3MPOBATH HEOJIATONPHUATHBIE HKOJOTHUYECKUE

OepeKIMBOro IOCIIEACTBHS PEATNIPUHUMACMBIX IECHCTBUN, IPEJOTBPAILATh UX;

IIPOU3BO/JICTBA, - pacliipeHue OIbITa JESTEIIbHOCTH 9KOJIOTMYECKON

3 exTrBHO HaIpaBJICHHOCTH;

JIECTBOBATH B - OBJIQJICHWE HAaBbIKAMM Yy4eOHO-MCCIIEI0BATENbCKOM, MPOECKTHON U

YpEe3BhIYANHBIX COLIMAIBHOHN NESITEILHOCTH

CUTYaLUsAX

IIK 2.1. OBnazieHNe YHUBEPCATbHBIMUA YICOHBIMU TTO3HABATEIIHHBIMH - copMHUpOBaTH YMEHHUS MPUMEHATH IpaBuia OEpexKIMBOTO
Perynuposats neicTBUsMU: 0a30BbIE HCCIIEIOBATEIbCKHIE ACHCTBUS: IIPOU3BOJICTBA, 3aIUTHl OKPYXAlOLIEW Cpelbl, CAHUTapuUu M
napaMeTpsl U - CIOCOOHOCTh ¥ TOTOBHOCTb K CAMOCTOSITEIbHOMY IIOUCKY METOJIOB | TUTHUEHBI, 0€30I1aCHOCTH U OXPAHBI TPYHA;

PEXUMBI pelIeHNs IPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJI0B - BBINOJIHEHHE TEXHOJOTMYECKUX Ollepaluil MpOU3BOACTBA
TEXHOJIOTHYECKHUX MIO3HAHMS; xJ1eba, x1e000yJI0YHbIX, MAaKapOHHBIX M KOHAUTEPCKUX
ornepanuit - OBJIaJICHUE BUAAMHU JEATEIBHOCTH 110 NIOJYYEHUIO HOBOTO 3HAHUS, | U3AEIUil B COOTBETCTBUU c TE€XHOJIOTMYECKUMHU
IIPOU3BOJCTBA €ro MHTEepIIpeTaluK, IPeoOpPa30BaHUIO U IPUMEHEHHIO B Pa3IMUHBIX | HHCTPYKLHAMHU

xJeba, y4eOHBIX CUTYallUsX, B TOM YHCIIE IPU CO3IaHUH YYEOHBIX U

x71€000yI0YHBIX, COIMATHHBIX TTPOCKTOB;

MaKapOHHBIX U - (hopMupoBaHMEe HAyYHOT'O THIIA MBILIICHUS, BJIaJCHHE HAyYHOH

KOHIUTEPCKUX TEPMHUHOJIOTHEH, KIIFOUEBBIMH MTOHATHAMHU U METOJIAMU;

U3JIeNUi Ha -OCYILECTBIIATH LIeJIEHANPABIECHHBINA [TOMCK IIEPEHOCA CPENCTB U

aBTOMAaTU3UPOBAHHbI | CIOCOOOB JIEHCTBUS B IPOPECCUOHATIBHYIO CPEAY

X TCXHOJOI'MYCCKUX
JIMHUAX B




COOTBETCTBHUU C
TEXHOJIOTHYCCKUMH
UHCTPYKITUSMH.

[IK 2.2. ITpoBoanTh
TEXHHYECKHE
HaOII0ICHUS 3a
XOI0M
TEXHOJIOTHYCCKOTO
npoiiecca
MPOU3BOJICTBA
xJie0a,
XJ1e000YIIOUHBIX,
MaKapOHHBIX U
KOHJIUTEPCKUX
HU3JEIINI.

IIK 2.3.
PerynupoBatb
napameTpbl KauecTBa
TOTOBOMIIPOAYKIINH,
HOPM Pacxo/ia ChIpbs
1 HOPMAaTHBOB
BBIX0JIa TOTOBOM
MIPOJIYKIIAU B
npoiiecce
BBITTOJTHEHHS
TEXHOJIOTHYCCKUX
onepauui
MIPOM3BOJICTBA
xi1e0a,
x71€000yI0YHBIX,
MaKapOHHBIX U
KOHJIUTEPCKUX
U3ICIUN Ha
ABTOMAaTHU3UPOBAHHBI
X TEXHOJIOTHYECKUX




JUHUAX B
COOTBETCTBUU C
TEXHOJIOTHYECKUMU
UHCTPYKIUSMHU

JInuHOCTHBIE pE3yNbTATHI:
JIP 1 Oco3naromuii ce0st TpaKJaHUHOM U 3alTUTHUKOM BEJIMKOW CTPaHbI
JIP 2 IlposBisitolivii aKTUBHYIO TPAKIAHCKYIO MO3UIMIO, JEMOHCTPUPYIOINN TPUBEPKEHHOCTh MPUHIIUIIAM YECTHOCTH, MOPSIIOYHOCTH, OTKPBITOCTH,
HSKOHOMHMYECKH aKTUBHBIM M YYacTBYIOIUMN B CTYAEHYECKOM U TEPPUTOPHAIBHOM CaMOYNPABICHHWU, B TOM 4YMCJIE€ Ha YCIOBHUAX JOOPOBOJIBYECTBA,
MPOAYKTUBHO B3aWMOJICHCTBYIOIINI M YIaCTBYIOIIHUI B JESTEILHOCTH OOIIECTBEHHBIX OpraHU3aluil
JIP 3 CoOGmromarommii HOpMBI TTPaBOTIOPSIKA, CIACAYIOMMA HeagaM TPaXKAaHCKOTo oOIecTBa, obecreueHrss 0€30MacHOCTH, MPaB U CBOOO TpaKIaH
Poccun. JlosmpHBIH K yCTaHOBKaM M TPOSIBICHHUSAM IPEACTaBUTENCH CYyOKYIbTyp, OTIMYAIOIIMKA WX OT TPYHN C JECTPYKTHBHBIM M JIEBUAHTHBIM
MOBEICHNUEM. J[EMOHCTPUPYIOIUI HENPUATHE U NPEAYIPEKIAIONINN COLUAIBHO OMTACHOE MOBEACHHUE OKPYKAIOIINX
JIP 4 TlposBisonuii 1 TeMOHCTPUPYIOIIUHN YBaXKEHHE K JIOASAM TPYa, OCO3HAIOIIUI IIEHHOCTh COOCTBEHHOTOo TpyAa. CTpemsmuiics K GOpMUPOBAHHIO B
CETEBOM cpejie IMYHOCTHO U NPOPECCHOHATBHOIO KOHCTPYKTUBHOIO «IIU(POBOTO ClIeaa»
JIP 5 JleMOHCTpUPYIOIINHA NPUBEPKEHHOCTh K POJHOM KyJIbTYpE, HCTOPHUECKON MaMATH Ha OCHOBE JIIOOBU K PoauHe, poJJHOMY Hapoy, MaJloil poauHe,
IIPUHATHIO TPAAUIIMOHHBIX [ICHHOCTEM MHOTOHAIIMOHAIBHOTO Hapoaa Poccun
JIP 8 IlposBisiomuii 1 JeMOHCTPUPYIOIIUI YBaKCHHUE K MPEICTABUTENSAM PA3IUYHBIX ATHOKYIBTYPHBIX, COLMAIBHBIX, KOH(PECCHOHATIBHBIX U MHBIX
rpynn. ConpUYacTHBI K COXPAaHEHUIO, MPEYMHOKEHUIO W TPAHCISUUUA KYJIbTYPHBIX TPAIAMIMH U IEHHOCTEW MHOTOHAIMOHAIBHOTO POCCUHCKOTO
rocyzapcTsa
JIP 9 Cobmronaromuii 1 mpomnaraHIupyoIIFi MpaBuiia 3I0pOBOr0 U 0e30macHoro o0pasa KU3HH, CIIOPTa; MPEIyNPEKIAIOMNNA JTU00 MPEOI0IeBAIOITUN
3aBUCUMOCTH OT aJKOToJjs, Tabaka, MCUXOAKTUBHBIX BELIECTB, a3apTHBIX UTP M T.A. COXpaHSIOMMNA TCUXOJOTHUECKYI0 YCTOMYMBOCTH B CUTYaTHBHO
CJIOXKHBIX MJIM CTPEMUTEIIBHO MEHSIOIIMUXCS CUTYaLUsAX
JIP 10 3a0oTamuiics o 3auIuTe OKpYyKaromiel cpeibl, COOCTBEHHOM U 4yK0i 0€30MacHOCTH, B TOM 4Hcie HU(POBOi
JIP 11 TlposBastomuii yBaKeHHUE K 3CTETUUECKUM IIEHHOCTSM, 00J1a/Taf0INil OCHOBAMH 3CTETUYECKON KYJIbTYPhI




2

2. CTpyKTypa U copep:xaHue 0011e00pa30BaTeJIbHON JUCIHUILIUHBI
2.1. O0beM TUCHUIINHBI H BHbI Y4e0HOH padoThl

Buj yueOHoi1 padoThl

0O0BeM B yacax

O0bem 00pa3zoBaTeIbHOM NMPOrPaMMbI IU CIIUTIIUHbI 120
B T.Y.

OcHoBHoOE conepxxaHue 96
BT. 4.:

TEeOpeTUIecKoe o0ydeHne 61
MPAKTUYECKUE 3aAHATHUSA 30
1abopaTOPHBIE 3aHATHS 5
IIpodeccnonabHO-OPHEHTHPOBAHHOE COJEePKAHNE (COMEPKAHUE 17
NMPHUKJIATHOT0 MOTYJIA)

TEOpEeTUYECKOe 00yUeHne 2
[IPaKTUYECKUE 3aHATUS 11
1ab0paTOPHBIE 3aHATHS 4
KonTtpoJabHbie padoThl 7

IIpome:xxyTouHasi aTTecTanus (IK3aMeH)




2.2. TemaTn4yecKuii MJIaH U CO/IEPKAHME TUCHUILIHHbBI

HaumenoBanue | Coaepi:kaHue yueOHOro MaTepuajia (0CHOBHOe H IPogecCHOHATBHO-OPHMEHTHPOBaHHOe), 1a0opaTopHble | O0bem | PopmMupyemble
pa3/iesioB U TeM U MPaKTHYeCKHUe 3aHATHS, MTPUKIATHON MOLYJIb (IPH HATUYHH) YacoB | KOMIETEHIMHU
1 2 3 4
Paznen 1. Kilerka — cTpYKTYpHO-(pYHKIIMOHAJILHASL €IHHULA JKUBOTO 36
Tema 1.1. OCHOBHOE co/Iep:KaHue 2
buosorus kak TeopeTnueckoe o0yueHue: 2
HayKa Buonorus xak Hayka. CBsi3b OMOJIOTHUU C IPYTUMHU HayKaMH: OMOXUMHUSA, Onodu3nka, OMOHUKA, FeHoreorpadus
u 1p. Ponb u MecTo 6uonoruy B GOPMUPOBAHMU COBPEMEHHOM HAyUHOM KapTHHBI MUpA. 3HAYEHHE OK 02
Ouonormyeckux 3HaHUW. VicTopust Onoaoruu. 3Ha4eHHe UTOJIOTHHU /ISl Pa3BUTHUS OMOJIOTUH U TIO3HAHUS
MPUPOJIBI. METOIBI IIUTOIOTUN: MHUKPOCKOITHUS, XpoMaTorpadus, 31eKTpodopes, METO] MEYCHBIX aTOMOB,
muddepeHnranbsHoe HeHTpUuPyrupoBaHue, KyIbTypa KIETOK
Tema 1.2. O0mas | OcCHOBHOE coep:KaHKUe 2
xapakTepucTuka | Teopernueckoe o0yueHue: 2
KH3HH Paznoo6pasue 6uocucrem. Opranuszanust OHOJIOTHYECKUX CUCTEM. Y POBHH OpraHU3aluu ONOCUCTEM:
MOJIEKYJISIPHO-T€HETHYECKH I, OPraHOMIHO-KJIETOUHBIH, OpraHU3MEHHBIH, TOMYIISIHOHHO-BHI0BOIM, OK 02
HKOCHUCTEMHBIH (OHoreoneHoTuyeckuii), Onochepusiii. Hayku, nsydaromue Ononorunaeckue 00beKThl Ha
pa3HBIX YPOBHSX OpraHU3aIu xu3Hu. O0mas xapakTepuCTHKA )KU3HHU, CBOMCTBA )KHUBBIX cHcTeM. [Iporecchl,
MIPOUCXOJIAIINE B OMOCHCTEMAX
Tema 1.3. OcHOBHOE co/iepKaHue 6
Buosoruveckn Teopernueckoe o0yueHue: 2
BajKHbIC XUMHYECKUH cocTaB KiIeTkd. Heoprannueckue BemecTBa KJIETKH, UX OMOJIOTHYECKAs POJIb.
XHMHYECKHE Opranunyeckue BemiecTBa KieTku. buonorunueckue nonumepsl. benku. Ctpykrypa u GyHKIMH OeITKOBON
COCAMHEHUHA MOJIeKYITbl. DepMEeHTBI, MPUHIUI UX ACHCTBHS. YTIIEBOABI. bruojornyeckue GyHKIMH YTIECBOIOB.
Jlunuasl. O0muit mnad crpoenus. ['mapodunsHO-ruapodobHbIe cBoiicTBa. Kitaccudukaus Tummuaos. OK 01
buonornueckue ¢pynkiuu munuao. ATD. Ctpoenue monekynsl AT®. buonornueckue pyakiuu ATD OK 02
IIpakTnyeckue 3aHATHA: 2 OK 04
Posnb GenkoB, yrieBo0B ¥ )KHPOB B OpraHU3Me YelioBeKa. BUTaMHUHBI 1 OMOJIOTHYECKH aKTUBHBIE JOOABKH, UX 2
3HAa4YCHUE B )KU3HU OpraHu3Ma 4elioBeka. [ umo- M aBUTaMUHO3BI HX MOCIeACTBUS. [IpencTaBieHne yCTHBIX
COOOILIEHHH C IPE3eHTAINEH, TOATOTOBJICHHBIX 110 MEPEYHIO0 HICTOYHHKOB, PEKOMEHIOBAHHBIX MPETIOIaBaTEeNIeM
JlaGopaTopHuble 3aHATHSI: 2
JlabopaTtopHas pabora “OnpenencHue BuTaMuaa C B IPOIYyKTaX MUTaHUS 2




[ToaroToBKa BapraHTOB ONBITA, HAOIIOJICHUE 32 KAUECTBEHHBIMH PEAKIUSIMH, 3aIIOTHEHUE padovei TaOIUIbI,
WHTEPIIPETAINS HAOIIOIaeMBIX SBJICHHM, (DOPMYIHPOBAHNE BHIBOJIOB

JlaGopaTtopHas padota «[ mapobuabHO-TUAPO(GOOHBEIE CBOMCTBA JIUITHIOB)»
[TonroroBka BapHaHTOB ONbITa, HAOIIOACHNE U3MEHEHUS! pACTBOPUMOCTH JIUIUIOB, 3all0JIHEHUE paboueit
TaOJIUIIBI, HHTEPIIPETAIHsI HAOII0JaeMBbIX SIBICHUH, (DOPMYyITUPOBAHHE BHIBOJIOB

Tema 1.4.
CrtpykTypHO-
(pyHknuonanbHas
OpraHu3aunus
KJIETOK

OcHoBHOE coep:kaHue

Teoperudeckoe o0yueHue:

N

Kinerounas teopus (T. HIBann, M. [llneiineH, P. Bupxos). OCHOBHBIE MIOJI0KEHUS COBPEMEHHON KIIETOUYHOM
Teopuu. THIIBI KIETOK: yKapuOTHYECKasd U IpOKapuoTnyeckas. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK
9YKapHOT (PaCTUTENBHOMU, )KUBOTHOM, TprnOHOiIT). CTpoeHne NpoKapuoTHIECKOH KiieTKu. OcoOeHHOCTH
CTpOoeHHUsI reTepoTpodHOI 1 aBTOTPOGHON MTPOKAPUOTHIECKUX KIIeTOK. CTpOeHHE TIa3MaTHIECKON
MeMOpaHbl. TpaHCTIOPT BEIIECTB uepes3 MIa3MaTuYecKyto MeMOpaHy: MacCUBHBINA M aKTUBHBIA. DHIOIUTO3!
MAHOIUTO3, (haronuTo3. DK301uTo3. O00I0UYKa WK KIeTouHas cTeHKa. CTpyKTypa U G YHKIMH KICTOYHOMN
CTEHKH pacTeHH, TprHOOB

[uromnasma. [{uto3omns. Llutockener. OqHoMeMOpaHHBIC OPTraHOMIBI KJIETKH: HI0IIIa3MaTUYECKasl CETh
(BIIC), anmapar ['onbkH, TU30COMBI, IEPOKCHCOMBI, BAKYOJIM PACTUTENbHBIX KIeTOK. CTpoeHue U GyHKINUN
OJTHOMEeMOpaHHBIX OPraHoOu 0B KieTku. Kierounslit cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKU: MUTOXOHIPUH, TUTACTU/IBI: XJIOPOILJIACThI, XPOMOILIACTHI,
JICMKOIIIACThl, UX CTPOEHUE U PYHKUIUU. SIEpHBII anmnapar KJIeTKH, CTpPOeHUE U (PYHKIINU.

HememOpanHbIe OpraHoOUIbI KJIETKH: pHOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH eHTp. OpraHou/Ibl IBUKCHUS:

pecHUYKH U KryTukd. CTpoeHue U QyHKIMY HeMeMOpPaHHBIX OPraHOUAOB KIETKU

JlabopaTopHble 3aHATHS:

JlaboparopHas pabota «CTpoeHUe KIETKH (pAaCTCHHUSI, )KUBOTHBIE, TPUOBI) U KJIETOYHBIC BKIFOUCHUS
(kpaxmai, KapOTHHOUIBI, XJIOPOTUIACTHI, XPOMOILITACTHI)»

[IpuoOpereHune onpITa MPUMEHEHHS TEXHUKA MUKPOCKOIIUPOBAHMSI TP BBITOJIHEHUH JTA0OPATOPHBIX padoT.
[ToaroroBka MUKpOMpenapaToB, HAOIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHHE PAa3ITUUAN MEKITY
M3y9aeMbIMH 00bEKTaMH, MHTEPIPETAIVs HA0II0AaeMbIX SIBICHUHN, (OPMYITUPOBAHUE BHIBOJIOB

JlabGopaTtopHas pabota «I[IponumaemMmocTh MeMOpaHBbI (TIa3MOJIN3, ETIIIA3MOIIHN3)»

[Tpuobperenue onpiTa MPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHUS IPU BBHITIOJIHEHUH JIAOOPATOPHBIX padoT.
[ToaroroBka MUKpOIpenapaToB, HAOIOACHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE PAa3ITUIAN MEKITY
U3y4aeMbIMH 00BEKTaMH, MHTEpIpETalys HaOJII0AaeMbIX SIBICHHUH, (POpPMYIHPOBAHNE BHIBOIOB

OK 01
OK 02
OK 04

Tema 1.5.
CrpykTypHO-
GyHKUMOHAIBHBI

OcCHOBHOE co/Iep:KaHue

N

TeopeTnueckoe o0yueHue:

\S}

CtpoeHne XxpoMocoM. XpOMOCOMHBII HA00p KIIETOK, TOMOJIOTHYHBIE U HErOMOJIOTHYHBIE XPOMOCOMBI,

OK 01
OK 02




e akTopsl rarionaHbIi 1 quruionanbiil Habop. Hyknennossie kucnotel. JIHK u PHK. Ctpoenne HykJIeHHOBBIX KUCIIOT.
HacjaencTBeHHocT | Hykneorunsl. Kommnementapuslie azotrcteie ocHoBanus. [Ipasmiio Yapragda. Ctpykrypa JHK — nBoitnas
U cnupanb. Mecronaxoxaenue u ouonorndeckue pynkuuu JJHK. THK-3kcnepruza. Buast PHK. ®ynkimmn
PHK B kiietke
IIpakTHYeckHe 3aHATHA: 2
Pemenue 3a1a4y Ha onpeeneHne Nocaea0BaTeNbHOCTH HYKJIEOTHI0B
Tema 1.6. OCHOBHOE cO/Iep:KaHue 4
IIpoueccsl Teopernueckoe o0yueHue: 2
MATPUYHOTIO Marpuunsiii cuate3 JJHK — permukarus. [punmune! pervkanuu JITHK. Mexanusm perukanuu JITHK.
CHHTE32a Penapauus JIHK (nopemniekaruBHast, noctperuiekatuBHast). Peakunn matpuyHoro cunresa. IlpuHnumn
KOMIUIEMEHTAPHOCTH B peakuusix MmatpuuHoro cuHte3a. JJHK u rensl. ['eHeTHUeCKuii Ko, €ro CBOMCTBA. OK 01
Tpanckpunuus — marpuunbiii cuate3 PHK. Tpancnsiuus u e€ stansl. YcnoBus 6nocunresa 6enka. Ctpoenue OK 02
T-PHK u xogupoBanne amuHokucior. Pons pubocom B OnocuHTese Oenka
IIpakTHYeckHe 3aHATHSA: 2
Pemenue 3a1a4 Ha ornpeesieHUe MOCIe10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oenka.
Pemenue 3ana4 Ha onpesesieHre NoCae10BaTeIbHOCTH AMUHOKHCIIOT B MOJIEKYyJIe Oellka B cliyyae U3MEHEHUs
nocJeoBaTeabHoCcTH HykieotuoB JTHK
Tema 1.7. OCcHOBHOE co/Iep:KaHue 4
Hexnerounbie TeopeTnueckoe o0yueHue: 2
(opmbI KH3HU Bupychl — HekeTouHble (POpMBI )KU3HU U 00JIUraTHbie napa3uThl. CTpOEHUE MPOCTHIX U CIOKHBIX BUPYCOB,
perpoBupycoB, 6aktepuodaron. XKuzuennsiii muxi JJHK-conepxamux Bupycos, PHK-coaepsxammx Bupycos,
O6aktepuodaros. BUY, remaTut yenoseka. OK 02
Bakrepun. O0uias xapakrepuctuka. [Tonsarue mramMm. Bupychl u 6akTepun: CX0CTBA U pa3IHyIUs OK 04
IIpakTHYeckHe 3aHATHA: 2
BupycHslie u 6akTepuanbhble 3a001eBanus. OOIIMe TPUHIHUITBI UCIIOIB30BAHUS JIEKAPCTBEHHBIX BEILIECTB. 2
Oco0eHHOCTH TPUMEHEHHSI aHTHOMOTHUKOB.
[IpencraBneHne yCTHBIX COOOIEHUH ¢ TIpe3eHTalueH, TOATOTOBIEHHBIX M0 MEPEYHIO HCTOYHHUKOB,
PEKOMEHI0BaHHBIX MPENOAABATEIEM
Tema 1.8. OcHOBHOE coJiepKaHue 4 OK 02
OOmen Bemiects u | TeopeTuueckoe o0yueHue: 4
NnpeBpalleHue AcCCUMWISIIIUS ¥ TUCCUMUIIALIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa BelecTB: aBTOTPOGHBIN 1 2
IJHEPrUH B KJIETKe | reTepoTpodHbIi, a3po0HBIN 1 aHa’pOOHBINA. DHepreTuueckoe odecreueHune KiIeTku: npespamienue ATO B
00MEHHBIX Tporieccax. DepMEHTATHUBHBIN XapaKTep PEaKIuid KIETOYHOT0 MeTaboIm3Ma
[lepBUYHBIN CHHTE3 OPraHNYECKUX BeNIeCcTB B KieTke. [lmactuueckuii ooMeH. @orocuHTe3. XeMOCHHTES. 2




AHa3pOOHBIN SHEPTETUUECKHI 00MeH. AHa pOOHBIE OpraHU3MbI. bposkeHne, aBTOTPO(HBIN U TeTEPOTPOPHBIHA
THUI NUTaHUL. AHA3POOHbIE MUKPOOPTaHU3MBI KaK 00bEKThl OMOTEXHOJIOTHH. JTaIbl 3HEPTETHYECKOTO
oOmena. ['ukomnm3. bronornyeckoe OKMCIIeHUE, WK KIETOYHOE JIbIXaHUE

Tema 1.9. OcHOBHOE coJiepxaHue 2
Ku3HeHHbIH Teopernueckoe o0yueHue: 2
IMKJI KJIeTKH. Knerounslii nuki, ero nepuozs! u peryssiius. [lepuonsr natepdassl ux ocodennoctu. Juddepennmanus OK 02
MnuTto3. Meiio3 KJIETKU U apeCT KJIETOYHOro 1ukia. Jlenenue kietku — Muto3. CTaauu MUTO3a U MIPOUCXOISIINE TTPOLIECCHI. OK 04
Kapunoxunes un nurokunes. buonornueckoe 3HaueHre MuTo3a. Melo3 — pe1yKIIMOHHOE ACJIEHUE KIETKHU.
Craguu Meiio3a. Melio3 — 0cCHOBa MoJIOBOTO pa3MHOKeHUs. [loBenenne xpomocoM B merose. KpoccuHrosep.
Buonornueckuii cmpics Meito3a. D¢ hexTrl Meiio3a. Meiio3 B d)KU3HEHHOM LIUKJIE OPraHU3MOB
KouTpoJubHas pabora MoJieKyaspHbI YpOBEHb OpraHU3alK )KHUBOTO 2
Pa3nea 2. Ctpoenne 1 GyHKIIMM OPraHU3Ma 44
Tema 2.1. Conepxanue 6
Crpoenue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE TEOPETHYECKOr0 00yUeHUsl 4 OK 02
OpPraHu3Ma Onnoxnerounble opranu3mMbl. KonoHuanbHbie OpraHnu3Mbl. MHOTOKJIETOUHBIE OpraHU3Mbl. B3anumMocBsi3b OK 04
4acTe MHOTOKJIETOUYHOTo opranu3Ma. @yHkius. Opranbl U CHCTEMBI OPraHOB. AMapaThl OPTaHOB. K 2.1
I'omeocTas opranusma u ero nNoJAepkKaHue B IPOLIECCE )KU3HEAEATEIbHOCTH. 4 K 2'2
DyHKIIMOHAJBbHAS cCUCTeMa OopraHoB. TkaHu pacTtennii. Opransl pacTeHUN. 3HaU€HUE ONOPbI, TBHXKEHUS, TIK 2:3
MUTAHUS, JbIXaHUsI, TPAHCIIOPTA BEILECTB, BBIJCICHUS, 3alIUThl. 3HAUCHHE MPOSBICHUS Pa3IpaXKUMOCTH U
perynsiuuu
OcHoBHoOe coep:kaHue NPAKTHYECKOT0 3aHATHS 2
Teopus knoHaIBEHO-ceNeKTUBHOTO MMMYHHUTEeTa 1. Dpnuxa, .. Meunukosa. H}eknnonHbie 3a001eBaHms 2
U drHieMusl. BakHele smuieMuu B ICTOPHH YelloBeUeCcTBa. BakiHamms kak mpouiIaKTHKa
HH(]EKITMOHHBIX 3a001CBaHUH.
[IpencraBnenne ycTHBIX COOOIIEHUH ¢ IPe3eHTAlMe!, ITOATOTOBIEHHBIX 0 MEPEYHIO HCTOYHUKOB,
PEKOMEHI0BaHHBIX IPENOIaBaTeIeM
Tema 2.2. Conepxanue 2
®opMmbI IIpogeccHoHAIBLHO-OPHEHTHPOBAHHOE CO/IePKaHNE TEOPETHYECKOro 00yUeHH sl 2
Pa3MHOKeHUs ®dopMbI pa3MHOKEHHST opraHu3MoB. becnonioe u mosoBoe pa3MHokeHre. Buabl 6€crioioro pa3MHOXKEHUS: OK 02
OPraHu3MOB IPOCTOE JIeJIEHNE HAJBOE, TOYKOBAaHHUE, PA3MHOXKEHUE CITIOPAMH, BEIr€TaTHBHOE pa3MHOXKEHHE, ()parMEeHTAIIHS, K 2.1
KJIoHHpoBaHue. [1o10BOE pa3MHOKEHUE. ) [IK 2.2
s mpodeccuit/cennanbHOCTEH, CBI3aHHBIX C 00BEKTOM U3yueHHs “PacTeHns” TeopeTHuecKuil MaTepuan IIK 2.3

TeMbI “DOpMbI pa3MHOKEHHSI OPraHU3MOB” U3ydaeTcs YIIyOJIeHHO Ha TPUMEPE OpraHu3Ma PacTeHHH.
Pa3mHOKeHUE YenoBeKa U KUBOTHBIX PACCMATPUBAIOTCS 0030PHO




Tema 2.3. OCHOBHOE cO/Iep:KaHue 4
OnTorenes TeopeTnueckoe o0yueHue: 4
KMBOTHBIX U I"amerorenes y )kuBoTHBIX. CriepMaroreHes u oorene3. CTpoeHUe MOJIOBBIX KJIETOK. OMI0A0TBOPEHUE U 2
yesioBeKa IMOpHOHAIEHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuoreHes (Ha npumepe JaHueTHuka). Ctaauu OK 02
sMOpHoreHesa OK 04
Poct u pazButue xxuBoTHbIX. [locTamOpronanbHelii nepuos. [Ipsmoe u HenpsiMoe pa3BuTHe. Pazsutne ¢ 2
MeTamopd030M y 0€CIT03BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTaguu MOCTIMOPHOHAIBHOTO Pa3BUTHUS Y
JKUBOTHBIX U 4esloBeKa. Ilepnosbl oHTOreHe3a yenoBeka. buosornyeckoe crapeHue U cMepTh. I'epoHToNI0THS
Tema 2.4. OCHOBHOE cO/Iep:KaHue 2
OnTorenes TeopeTnueckoe o0yueHue: 2 OK 02
pacTeHui I'amerodut u ciopodur. PasmuokeHne u pasBuTHE BoIopociei. PazMHOXeHNe U pa3BUTHE CITIOPOBBIX OK 04
pactenuii. Pa3MHOXKEeHME U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [leproibl oHTOreHe3a pacTeHui
Tema 2.5. OcHOBHOE co/iepKaHue 2
OcHoBHBIE Teopernueckoe o0yueHue: 2
TOHSITHUSI I'enernka kak Hayka O HACJIEACTBEHHOCTH U U3MEHUNBOCTH OPraHu3MoB. OCHOBHBIE T€HETUUECKHUE ITOHATHS U OK 02
reHeTUKH cuMBOJIbL. ['eH. ['eHOTHI. DEeHOTHUII. AJIIETbHBIEC T€HBI. AJTbTEpHATUBHBIE TPU3HAKK. JJOMHUHAHTHBIN 1
peneccuBHBIN pu3HaKku. ['oMo3urora u rerepo3urota. Yucras muaus. [ uOpuabl. OCHOBHBIC METOIBI
TeHETUKU: THOPUI0IOTUYECKUH, IINTOJIOTMYECKHE, MOJIEKYISIPHO-TeHETUYECKUE
Tema 2.6. OcHOBHOE co/iepxaHue 4
3akonomepHocTH | Teopernueckoe o0yueHune: 2
HaC/1e10BAHUA 3akoHOMepHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens: Monorudpuanoe ckpemubanue. [Ipasuio
JOMUHHUPOBaHMS. 3aKOH €IUHO00pa3Hsi IEPBOro MOKOJICHUS. 3aKOH pacIllelIeHHs] TPU3HAKOB.
uTonornueckue OCHOBBI MOHOTHOPUIHOTO CKpelIrnBaHus. [ MmoTe3a YucToThl rameT. AHaJIM3UpYoIee OK 02
ckpemyBanue. JlurubpuaHoe ckpemrBanyue. 3aKOH He3aBUCUMOT'0 HaclleZIOBaHUS TPU3HAKOB. OK 04
[TomuruOpuaHOe HACIEeJOBAHUE U €r0 3aKOHOMEPHOCTH K 2.1
ITpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIePKAHUE IPAKTHYECKOI0 3aHATHS: 2 K 2' )
Pemenue 3aa4 Ha onpeaeneHne BEpOATHOCTA BOSHUKHOBEHHSI HACIIEICTBEHHBIX IPU3HAKOB [IPU MOHO-, 1H-, K 2'3
HOJUTUOPUIHOM U aHAJM3UPYIOIEM CKPEIIMBAHUH, COCTABJICHUE TeHOTUITHYECKUX CXEM CKPEIMBAHUS ’
*B ToM 4ucse Ha BLIOOP 00pa30BaTeIbHON OPraHu3alum:
Jns mpodeccuit/cennanbHOCTEN CBSI3aHHBIX ¢ 00beKTOM U3ydeHus “Pactenus’” Heo6xonum moadop
TEHETUYECKUX 3a/]1a4 Ha ONPEACIICHUE BEPOATHOCTH HACIIEICTBEHHBIX IPU3HAKOB IPU MOHO-, 1TU-,
HOJUTHOPUIHOM U aHAJTM3UPYIOIIEM CKPEIIMBAHUH Y PaCTEHUIN
Tema 2.7. OCcHOBHOE co/Iep:KaHue 4 OK 01
B3anmopeiicreue | Teopernueckoe o0yueHue: 2 OK 02




reHOB ['enoTun Kak 1enocTHas cucreMa. MHOXKECTBEHHOE IeiicTBHE reHOB. [lnefioTponusi. MHOXeCTBEHHBIN
amienusM. Bzaumopeiicteue amenbHbIx TeHOB. KomomunupoBanue. B3anmoielicTBie HealljieIbHbIX T€HOB.
Kommnementrapnocts. Onucras. [lonmumepust
ITpodeccnoHaTbHO-OPUEHTHPOBAHHOE COePKAHUE IPAKTHYECKOI0 3aHATHS: 2
Pemenue 3aa4 Ha onpesesieHne BEPOSATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX PU3HAKOB MPHU Pa3TUYHBIX
TUIAX B3aUMOJICUCTBUS T€HOB, COCTABJICHNUE TeHOTUITMYECKUX CXEM CKPEIIMBAHUS
* Jlotst mpodeccuii/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM U3y4YeHHs “‘PacTeHus’” HE0OX0auM 1moadop
TEHETUYECKHUX 3a]1a4 Ha OINPEACIICHUE BEPOSTHOCTH BOZHUKHOBEHUS HACIIEACTBEHHBIX TPU3HAKOB MPU
pa3IUYHBIX TUIIAX B3aUMOJICHCTBHS T'€HOB Y pacTeHUM

Tema 2.8. OcHOBHOE co/iepKaHue 4

CuenJieHHOe Teopernueckoe o0yueHue: 2

Hacjiel0BaHHe 3akonbl T. Moprana. CuernyieHHOEe HacaeJOBaHUE T€HOB, HAPYILICHUE CUEIUICHUSI. XPOMOCOMHAas TEOPUsI

NPU3HAKOB HACJIEACTBEHHOCTH. [ eHeTnyeckoe KapTupoBaHUE XpOMOCOM. HCrionb30BaHne KPOCCUHIOBEPA IS OK 01
COCTABJICHUS TEHETUYECKUX KapT XpOMOCOM OK 02
ITpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIePKAHUE IPAKTHYECKOI0 3aHATHS: 2 K 2.1
Pemenue 3aa4 Ha onpesiesieHne BEPOSATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB MPU CLETNIEHHOM [IK 2.2
HACJICJOBAHUU, COCTABIICHUE TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS IIK 2.3
st mpodeccnit/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM M3ydeHHs “‘PacTeHus’” HE0OX0auM oa00p
TEHETUYECKHUX 3aJ]1a4 Ha OINPEACIICHUE BEPOSTHOCTH BOZHUKHOBEHUS HACIIEACTBEHHBIX IPU3HAKOB MPU
CIICTUICHHOM HACJIEIOBaHUU Y PaCTEHUN

Tema 2.9. OcHOBHOE co/iepKaHue 4

I'eneTrnka moJsa Teopernueckoe o0yueHue: 2
XPOMOCOMHBII MEXaHU3M ONPEENICHUS 110J1a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI. | OMOraMeTHbIN 1
reTeporamMeTHbIN 1oJj. ['eHeTn4yeckas CTpyKTypa noJioBbIX XxpoMocoM. HacnenoBanue npu3Hakos, OK 01
CUEIUICHHBIX C MOJIOM OK 02
IpakTHYeCKHe 3aHITHS: 2
Pemenue 3aa4 Ha onpesiesieHne BEpOSATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB, CLIETUICHHBIX C
M10JIOM, COCTABJICHHE T'€HOTUITMYECKUX CXEM CKPEIIMBAHUS

Tema 2.10. OcCHOBHOE co/Iep:KaHue 4

I'enernka TeopeTnueckoe o0yueHue: 2

YyeJI0BeKa Kapuortun yenoBeka. MeTo/1pl n3ydeHUs T€HETUKH YeJIOBEKA: TeHeaJTOTHYECKHi, OJTM3HEIIOBBIN, OK 01
[IUTOTEHETHYECKUM, OMOXUMHUUYECKUHN, TIOMYISAIMOHHO-CTaTHCTUYeCKUi. HacnencTBeHHbIe 3a001eBaHms OK 02

4yenoBeKa. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YesioBeKa. bonesnu ¢ HacmeCTBeHHON
HpGI[p&CHOJIO)KGHHOCTBIO. 3HaquHe MGI[HHHHCKOﬁ T'CHCTHUKU B HpGI[OTBpaH_IeHI/II/I " JICUCHHNH I'CHCTUYCCKHUX




3a00JIeBaHNIl YeI0BEKA

IpakTHYeCKHe 3aHITHS: 2
Pemenne 3aiau Ha onpeneneHne BEpOATHOCTH BO3SHUKHOBEHHSI HACIIEICTBEHHBIX IPU3HAKOB, UCIIONIb3Ys 2
METO/Ibl TEHETUKHU YEJIOBEKA, COCTABIIEHNE T€HOTUIMUYECKUX CXEeM CKpeluBanus. [Ipencrapnenrue yCTHBIX
cOO0O0IIIeHUH C Mpe3eHTaluel 0 HaCIeJICTBEHHBIX 3a00IeBaHMIX YeJIOBEKa
Tema 2.11. OcHOBHOE co/iepKaHue 4
3akonomepHocTH | Teopernueckoe o0yueHune: 2
N3MEHYUBOCTH B3aumonelicTBue reHoTHIIa U Cpebl TpH GOopMUpPOBAHUU (eHOoTUTA. FI3MEHYUBOCTh PU3HAKOB.
KauecTBeHHbBIE U KOJTMYECTBEHHBIE MPU3HAKKU. BUIbI N3MEHUMBOCTH: HACJIEICTBEHHAS] U HEHACIIEICTBCHHAS.
3aKOH TOMOJIOTHUYECKUX PSIOB B HacheacTBeHHON n3meHunBocTy (H.U. BaBumnos).
MonudukanronHas, uim GeHoTUNnYecKasi K3AMEHYUBOCTh. Polb cpeibl B MOAU(PHUKAITMOHHON U3MEHUYUBOCTH. OK 01
Hopwma peaknuu npusHaka. BapyualiuoHHbIN psJ M BapyallMOHHAs KpuBas. XapaKTepUCTUKa OK 02
MOIM(PUKAITMOHHON U3MEHUNBOCTH OK 04
HacnencreenHnasi, WM TeHOTUIMYECKAst U3MEHUMBOCTh. KOMOMHATHBHAS H3MEHUYHUBOCTD.
MyTanroHHasi U3MEHUYUBOCTh. BHIbI MyTallMii: TEHHBIE, XPOMOCOMHBIEC, TeHOMHBIE. [[pUunHBI
BO3HUKHOBEHHMS MyTallui
IpakTHYeCKHe 3aHITHS: 2
Pemenne 3aau Ha onpeaeneHne TUIa MyTaluy Ipy [epeaade HaclaeACTBEHHbIX IPU3HAKOB, COCTABIICHHE
TEHOTUINYECKUX CXEM CKpeIIUBaHUs
Tema 2.12. OcHoBHOE co/iep:KaHue 2
Cenexnust Teopernuyeckoe o0yueHne: 2
OpraHu3MoOB Cernexius Kak Hayka. MeTobl CENEKIIMOHHON paboThl. ['eTepo3uc u ero npuanHbl. VIcKycCTBEHHBIH 0TOOD: OK 01
MacCCOBBIN ¥ MHANBUYabHBINA. DTaIllbl KOMOMHAIMOHHOW cenekiuu. CopT, mopoja, mTaMM OK 02
AJNTOPUTMBI pellIeHre 3a/1a4 Ha ONPEEICHHE BO3MOKHOTO BO3SHUKHOBEHUS HACJIEICTBEHHBIX TPU3HAKOB 110
CEJIEKLIUH, COCTaBICHUE T€HOTUIINYECKUX CXEM CKPEIINBAHUSA
KoutpoJabHnas padora CtpoeHue n GyHKIIUNA OpraHu3Ma 2
Pasnen 3. Teopusi 3Bos1ounu 14
Tema 3.1. OCcHOBHOE co/Iep:KaHue 2
HUctopus Teopernueckoe o0yueHue: 2
IBOJIIOIMOHHOTO | [lepBbie 3BOMIOLMOHHBIE KOHIENIUU. [ pagyanuctuueckas 3Bostononnas konuenuus XK.b. Jlamapka. OK 02
y4eHusi JBwxymme cuitel 3Bostorinu. Kpearmmonusm u tpanchopmmsM. Cucremaruka K. JIlunnes u e€ 3Hauenue s OK 04

dbopMUpPOBaHUS UIEHU IBOTIOLUN
[IpenmnockiIkM BOZHUKHOBEHUS JapBUHU3MA. DBOJIOIMS BUIOB B pupoze. boprba 3a cyiecTBoBaHUE.
EctecTBennsbiit oTO0p. luBepreHims mpu3HakoB ¥ BUA000pa3zoBaHrue. OCHOBHBIEC TIOJIOKECHHUS CHHTETHYECKOM




teopun 3BoJronun (CTD). Posb 5BOIIONMOHHON TeOopuHr B (hOPMUPOBAHUN HAYYHON KapTHUHBI MUPA

Tema 3.2.
Muxkpo3Boaroums

OcHoBHOE coep:kaHue

(S8

Teopernyeckoe o0yueHue:

MUKpO3BOIIONKS M MAKPOIBOJOIHSI KaK ATAIBI 3BOIIOIMOHHOTO Tpoliecca. [ eHeTHdecKue OCHOBBI
ABOTIONHMHA. MyTaruy ¥ KOMOMHAIIMN KaK AJIEMEHTAPHBIN BOJIIOITMOHHBIA MaTepuai. [Tomymsius kak
SHCMGHTapHaSI CANHHNIIA 39BOJOIIUHA.

JBwxymme cuitbl (paxTopsl) 3BOMOIUK. MyTallMOHHBIN MPOIecC 1 KOMOWHATHBHAS N3MEHUYHUBOCTb.

Murpanus. M3onsmus nonynsiuii: reorpadpudeckas (IpocTpaHCTBEHHAs), OMOJIOrHYecKast (PerpoayKTUBHAS).

EctecTBenHsbIit 0TO0p — Hampas:stomui GakTop sBomroIMK. boprda 3a CylecTBOBaHHE Kak MEXaHU3M
JIeCTBUSL €CTECTBEHHOTO 0TOOpa B monyisinusax. Bun u ero kpurepuu (npusHaku). BunooOpa3oBanue kak
pe3yabTaT MUKPOIBOJIOIIH

OK 02

Tema 3.3.
Maxkpo3Boaouust

OcHoBHOe coep:kaHue

(S8

Teoperunyeckoe o0yueHue:

MakponsBosrorus. PopMbl 1 OCHOBHBIE HarpaBiieHus: MakposBoioiuu (A.H. CeseprioB). [1ytu moctmxeHus
OMOJIOTUYECKOro mporpecca: apoMopd 03, HANO0AAANTAIMs, O0IIast JereHeparys. MeToIbl H3y4eHHs
MaKpOdBOJTIOIMHU. 3aKOH 3apoibinieBoro cxoacTsa (3akon K. bapa). buorenernueckmii 3akon (3. ['ekkens, .
Miosiep). O6mme 3aKOHOMEPHOCTH (ITPaBHIIa) BOITIOIUN

OK 02

Tema 3.4.
Bo3HuKkHOBeHUE U
pa3BuTHE JKU3HHU
Ha 3emire

OcCHOBHOE co/Iep:KaHue

TeopeTnueckoe o0yueHue:

NN

['unoTe3bl ¥ TEOPUU BO3HUKHOBEHUS JKU3HU Ha 3eMJIe: KpeallMoOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE)
3apOKJIEHUE, CTAIIMOHAPHOE COCTOSTHUE, MMAHCIIepMIs, 0nommod3. Hadano opranmueckoil 3BOIIOIUY.
[TosisBneHre MepBBIX KJIETOK. DBOJIIOIUS METa00IM3Ma. IBOIONHNS IEPBBIX KIETOK. [IpokapuoTsl u
9YKapUOTHI. Hponcxoxcz[eHHe MHOT'OKJICTOYHBIX OPTraHHU3MOB. Bo3HUKHOBEHHE OCHOBHBIX HapCTB 3YKapUuoT.
OCHOBHBIE YePTHI IBOJIOINH PACTUTEIHLHOT0 MUpa. OCHOBHBIE YEPTHI IBOJIIOIMH KUBOTHOTO MUPA

IIpakTHYecKHe 3aHATHSA:

HpeI[CTaBJ'IeHI/Ie YCTHOI'O COO6I.H€HI/I$I 1 JICHTBI BDEMCHH 110 OCHOBHBLIM 3TallaM BO3SHUKHOBCHUA U Pa3BUTHA
JKUBOTHOI'O U PACTUTCIIBHOTO MUPA, MOATOTOBJICHHBIX IO IMEPECUHIO UCTOYHUKOB, pPCKOMCHIOBaHHBIX
IpernoaaBaTciicM

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenune
YyeJIoBeKa —
aHTpPoONOreHe3

OcHoBHOe coep:kaHue

TeopeTnueckoe o0yueHue:

AHTpoMnoJiorust — Hayka o 4yesnoBeke. CuCTeMaTHYeCKOoe MOJIOKEHHE yesloBeKa. CXO/ICTBO YEJIOBEKa ¢
KUBOTHBIMU. OTJII/I‘II/IH YCJIOBCKA OT KUBOTHBIX. HpHMOXO)KI[eHI/IC 1 KOMIIJICKC CBA3aHHBIX C HUM HpI/ISHaKOB.
Pa3BuTHe roloBHOTO MO3ra ¥ BTOPOI CUTHAJIBHON cucTeMbl. COOTHOIIIEHUE OMOIOTUYECKUX U COITUATBHBIX
(axTOpPOB B aHTPOIIOTEHE3E

OK 02
OK 04




OCHOBHBIE CTaJJUH aHTPOINOIeHe3a. J[puonuTekn — MpeJKu 4eloBeKa 1 YeIOBEKOOOpa3HbIX 00€3bsH.
[IporoanTpon — NpeaIIecTBEHHUK YeI0BeKa. ApXaHTpon — ApeBHENINi uenoBek. [laneoanTpon — qpeBHU
yenoBek. HeoaHTpon — uesnoBek COBpPEMEHHOI0 THIA. DBOJIOLUS COBPEMEHHOI'O YEIOBEKa.

Yenoeueckue packl. OCHOBHBIE OOJIBIINE pachl: €BpoIrieonHast (€Bpa3uiicKas), Herpo-aBCTPAIION IHAS
(’xBaTopHuaNbHast), MOHTOJIONHAS (a3UaTCKO-aMEepUKaHCKas ). BpeMs 1 MecTO BOZHUKHOBEHUS YEIOBEUECKUX
pac. EqMHCTBO 4enoBedecKux pac

IlpakTnyeckune 3aHsiTHsA:

Bpewmst 1 myTH paccenenus yenoBeka 1o ranere. [Ipucnoco0aeHHOCTh YeIoBeKa K Pa3HbIM YCIIOBHUSM CPEJIbL.
Bnusiaue reorpadudeckoii cpesl Ha MOPQOJIOTHIO U (PU3UOJIOTHIO YeJIOBEeKa

3amuTa JIGHT BpEMEHH U MEHTAJIbHBIX KapT B JOpMaTEe YCTHOTO COOOIEHUS, TOITOTOBICHHBIX 0 IEPEUHIO
WCTOYHHUKOB, PEKOMEHIOBAaHHBIX MTPETIOIaBaTeNIeM

KonTpoabHnas 2
Teopernueckue acreKThl 3BOJIOLNY KU3HU Ha 3eMiie
padora
Pasnen 4. Dxosorus 13
Tema 4.1. OCHOBHOE cO/Iep:KaHue 1
JIKOJIOTHYECKHUE Teopernueckoe o0yueHue: 1
(daxkTopsI 1 Cpenpl 0OMTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3yIITHASL, TOYBCHHAs, BHYTpUOpPraHu3MeHHas. OU3UKo- OK 01
Cpelbl )KU3HU XUMHUYECKHE OCOOCHHOCTHU cpejl 00uTaHus oprann3moB. [Iprcrnocobennst opraHu3MoB K KU3HH B pa3HBIX OK 07
cpenax. [Monstue skonorudeckoro dakropa. Knaccudukaius sxonorndeckux (axropos. [IpaBuino Muanmyma
10. JIu6uxa. 3akon TonepantHocTt B. Hlendopna
Tema 4.2. OcHOBHOE co/iepxkaHue 2
Honynsinus, Teopernueckoe o0yueHue: 1
COOﬁIl[eCTBa, DKOJIOTHYECKAs XAPaKTCPUCTHUKA BU A U TTOITYJIALIUHA. DKoJIornuyecKas HUIIa BHUaAa. OKOJOTHYECKHE
IKOCUCTEMbI xapakrepuctuku nonynasmuu. CooOriecTBa U 3kocucteMbl. buonenos u ero crpykrypa (B.H. Cykaues). Csizu
MEXIy OpraHuzMamu B 6uorieHo3ze. CTpyKTypHbIE KOMIIOHEHTBI KOCUCTEMBI: MTPOAYLICHThI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemecTB U MOTOK YHEPTUH B IKOCHCTEME. TpoduiecKkrie ypOBHH. OK 01
AHTPONOTreHHBIE YKOCUCTEMBI. ATpoIKOCcCHCTEMBI. OTINUYUS arpo3KOCUCTEM OT OMOTEOIIEHO30B. OK 02
Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI YPOOIKOCHCTEM OK 07
IpakTHYeCKHe 3aHITHS: 1
Tpoduuaeckue nienu u cet. OCHOBHBIE MTOKA3aTEH YKOCHCTEMbI. bruoMacca n mpoayKiusi. DKOJIOTHIECKHE
OUpaMU/Ibl yuces, OuoMacchl U sHepruu. [IpaBuiio mupaMusl SHEPTUm.
Pemennie npakTUKO-OpHUEHTUPOBAHHBIX PACUETHBIX 3aJaHU MO MIEPEHOCY BEIIECTBA U SHEPTUHU B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUIECKUX IIeTIel U MUpaMu OMOMacChl U YHEPTUN
Tema 4.3. OcHOBHOE co/iepKaHue 2 OK 01




Buocdepa - Teoperundeckoe o0yueHue: 1 OK 02
rj100anbHast Buocdepa — xxuBas o6ono0uka 3emnu. Pa3Butue npeacrasienuit o buocdepe B Tpyaax B.M. Bepuanckoro. OK 07
JKOJIOTHYECKAsA O6nactu 6uocheps! u e€ coctan. JKuBoe BeriecTBo 6rocdepsl U ero GyHKIIHI
cucremMa 3aKOHOMEPHOCTH cyliecTBOBaHMs Orocgepbl. OcobeHHoCcTH 6rocdepsl Kak I100aNIbHOM SKOCUCTEMBI.
Junamuueckoe paBHOBecre B Onocdepe. PutmudHocTs siBieHuit B 6nocdepe. KpyroBopotsl BemecTs u
OMOreOXMMHUYECKHe NUKIBL. [ 100aTpHBIe YKOJIOTUYECKHE MPOOIEMBbI COBPEMEHHOCTH U MTYTH UX PEIICHHUS
IIpakTHYeckHe 3aHATHA: 1
Pemenue npakTUKO-OPUESHTHPOBAHHBIX PACUETHBIX 337a4 Ha ONpeAeTICHUE IIIOMAAN HACAKICHUN IS
CHI)KEHMSI KOHLIEHTPALIUU YTJIEKUCIIOTO ra3a B aTMoc(epe CBOET0 peruoHa NpoKUBaHUs
Tema 4.4. OcHOBHOE co/iepKaHue 2
Bausinue Teoperuyeckoe o0yueHue: 1 OK 01
AHTPONOTreHHBIX AHTpoOTOTeHHBIE BO3/IeHCTBHsI Ha Onochepy. 3arpss3HeHus Kak BHI aHTPOIIOTEHHOTO BO3/ICHCTBHS OK 02
¢akropos Ha (xumuueckoe, gpuzuueckoe, buonocuveckoe, omxo0bi NPOU3BOOCMEa u nompeodieHus). AHTPOIIOTEHHBIE OK 04
onocepy BO3JICHCTBUS Ha aTMocdepy. BosznelicTBus Ha runpocdepy (3aepsazHeruss u ux UCMOYHUKU, UCTOUWEHUS 800). OK 07
BosneiicTBust Ha mutocdepy (deepadayus noussl, 8o30elicmaue Ha 2opHble NOpood, Hedpd). AHTPONIOTEHHBIC K 2.1
BO3JICUCTBHS HA OMOTHYECKHE COOOIECTBA (1eca u pacmumenvHbvle CO0OUWeCcmad, HCUBOMHBIL MUD) K 2'2
ITpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COJEPKAHME NIPAKTHYECKOI0 3aHATHS: 1 IIK 2:3
Pemenuie npakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU 110 COXPaHEHUIO TPUPOIHBIX PECYPCOB CBOETO
pEruoHa MPOKUBAHHUS
Tema 4.5. OcCHOBHOE co/Iep:KaHue 6
Biausinue Teopernuyeckoe oGydyeHue: 2
conMaJabHO- 3;[0p0Bbe " €T0 COCTABJIAIOLINE. q)aKTOpBI, MOJIOKUTEJIbHO U OTPULIATEIbHO BIIMSIOIINMEC HAa OpPraHu3M 1
IKO0JIOTHYECKUX yeoBeKa. BpeaHbie MpUBBIYKHY: MOCIEACTBHUS U ipodriakTrka. [Ipodiema TeXHOTEHHBIX BO3ICHCTBHI Ha
(akTopos Ha 3JI0POBbE YENIOBEKA (IJIEKTPOMATHUTHBIE MOJIS, OBITOBAST XUMHUSI, U30BITOYHBIE IIIYMBI, paIHaIl¥s | T.11.).
310pOBbLeE AnanTanusi opraHu3Ma 4enoBeka K (pakTopaMm OKpyXKaroiiei cpesibl. 3allUTHbBIE MEXaHU3MbI OpraHu3Ma
YyeJ0BeKa YeJi0BeKa. 310pOBbE U pabOTOCIIOCOOHOCTb.
[TpunuMnb opMUPOBaHUS 3I0pPOBLECOEpEraroIero nopeaeHus. @u3ndeckas akTUBHOCTD U 3JI0POBBE. 1
['pymmet 310poBhsi. OCHOBBI 3aKanuBaHus. buoxuMudeckne aclieKThl pallioHaIbHOTo nuTanus. [IpaBuna
06€30MacHOTO UCIOJIH30BAHUS OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB
IIpakTHyeckne 3aHATHSA: 2 OK 02
OnpeneneHre CyTOYHOTO paliioHa MUTAHUS 1 OK 04
Cozlanue WHIMBUyaTbHOM MaMATKH 110 OPTaHU3alliY PAIIMOHAIBHON QU3NYECKOM aKTUBHOCTH 1 OK 07
IpodeccnonaILHO-0PHEHTHPOBAHHOE COlep/KAHNE JJA00PATOPHOIO0 3aAHATHS 1 IIK 2.1
K 2.2

JlaGopatopHast paboTa Ha BEIOOD:




1. JlaGopaTopHnas pabota «YMCTBEHHas! pabOTOCIIOCOOHOCTHY

OBnajieHne MEeTO/1aMu OIpeeNICHHs TT0Ka3aTeNleil yMCTBEHHOM paboTOCIOCOOHOCTH, OOBSICHEHHE
MOJIyYEHHBIX Pe3yIbTaToOB U (POPMYJIMPOBAHNE BHIBOIOB (MMMCHbMEHHO) C MCIOJIb30BAHNEM HayUYHBIX MOHATHUH,
TEOpPUU U 3aKOHOB

2. Jlaboparopnas pabota «Bnusaue abnotnueckux (HakTopoB Ha YesIOBeKa (HU3KHUE W BBICOKHE
TEMIIEPATYPHI)»

N3ydeHrne MexaHU3MOB aJanTallli OpraHu3Ma YeJIoBeKa K HU3KUM M BHICOKMM TeMIlepaTypaM U 00bsCHEHUE
MOJIYYEHHBIX Pe3yJIbTaToB U (POPMYJIMPOBAHHIE BHIBOJOB (ITMCbMEHHO) C MCIIOJIH30BAHNEM HAyYHBIX MMOHITHH,
TEOpPU U 3aKOHOB

IIK 2.3

KountpoabHnas padora TeopeTnyeckue acrieKThbl SKOJIOTUU

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoAep:KaHue MPUKJIATHOTO MOYJIA)

Paznea 5. buoJsiorust B ;KU3HU

Tema 5.1.
BbuorexHojorum B
JKM3HH KaXKI0I0

Conep:xxanue

TeopeTnueckoe o0yueHue:

BuoTexHonorus kak Hayka u Ipou3BoACTBO. OCHOBHBIE HAIIPABICHHUS COBPEMEHHON OMOTEXHOIOTHH.
Mertoap! OnorexHoaoruu. OOBEKTH OMOTEXHOJIOTHHA. DTHKA OMOTEXHOIOTNYECKUX U T€HETHUECKUX
sKcniepuMeHToB. [IpaBuia nmoucka u aHamu3a OMOIKOIOTNYECKON HH(OPMAIIH U3 PA3IMYHBIX HICTOYHUKOB
(mayuyHas u yueOHO-Hay4YHasl IUTEpaTypa, CpelICTBA MacCOBOM MH(popManuu, cetb UHTepHET U ApyTHe)

— | -

IIpodeccHoOHATHHO-OPHEHTHPOBAHHOE COMePKAHNE MPAKTHYECKOT0 3aHITHA:

Keiicel Ha aHanm3 nHPOpPMAIUK 0 HAYYHBIX JOCTHXKCHHUSIX B 00JaCTH T€HETUYECKUX TEXHOJIOTHMA, KIETOYHOU
WHXCHEPUH, MMHUIIEBbIX OMOTEXHOIOTHA. 3amuTa Keiica: mpeAcTaBlIeHue pe3yIbTaToOB PEIICHUS KEHCOB
(BBICTYIIJICHHE C TIPE3CHTAIIUECH )

IIpakTHYecKHe 3aHATHSA:

Pa3BuTHe OMOTEXHOIOTHI B 007aCTH METUIIMHEI U (hapMaIliy U IPUMEHEHUE UX B )KU3HU YEIIOBEKA, TOUCK U
aHau3 UHPOPMALIMHU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4YHas TUTEpaTypa, CpeicTBa
MaccoBoi mHpopmaIuu, cetb IHTEpHET U apyrue)

Keticel Ha ananu3 uHpoOpMaIMK O Pa3BUTHU OMOTEXHOJIOTHI B MeIMITMHE U (papManuu (110 rpynnam)

3ammura keiica: [IpencraBienne pe3yapTaToB PEMICHHs KeHCOB (BBICTYIIJICHHE C TPE3CHTAIIUCH )

IIpakTHYecKHe 3aHATHS:

Pa3zButne 6HOTGXHOHOFHﬁ C UCITOJIb30BAHUCM KMBOTHBIX, IPUMCHCHUC TPOAYKTOB 6HOTGXHOHOFI/II/I B ) KU3HHU
YeJIoBeKa, IOVCK U aHaIu3 HH()OPMAIH U3 PA3JIMYHBIX ICTOYHUKOB (HAay4YHas U y4eOHO-HAy9IHAs
JIUTEpaTypa, CpecTBa MaccoBOi nHpopMmauu, cetb IHTepHET U 1pyrue)

Keiicel Ha anann3 nHGOpPMAIUU O pa3BUTUN OMOTEXHOJIOTHH C MCIIOJIb30BAaHUEM KUBOTHBIX (TI0 TPYIIIIaM)

3amuTa keiica: [lpeacraBiieHne pe3yabTaTOB pelIEHUs] KEHCOB (BBICTYIIIIEHUE C TPE3EHTALIEN )

OK 01
OK 02
OK 04
IIK 2.1
IIK 2.2
IIK 2.3




Tema 5.2.3. Conepxanue 2 OK 01
BHOTeXHOIOTHH H | [TpakTHdecKHe 3aHATHI: 2 OK 02
pacTeHnst Pa3BuTHE OMOTEXHOJIOTHH ¢ UCTIOIB30BAHUEM PACTEHHI, IPIMEHEHUE MTPOTYKTOB OMOTEXHOIOTUH B )KU3HU 1 OK 04

YeJI0BEKa, IOUCK U aHaIU3 MH(OPMAIK U3 PA3JIMYHBIX UICTOYHUKOB (Hay4yHas U ydeOHO-Hay4Has MK 2.1

JAUTEpaTypa, CpecTBa MaccoBOi nHpopMmau, cetb IHTEpHET U 1pyrue) 1IK'2.2

Keiicel Ha aHann3 nHGOpPMAIMK O Pa3BUTHN OMOTEXHOJIOTHI C MCTIOJb30BAaHUEM PACTCHHH (10 TpyIIIam) [K'2.3

3amuTa keiica: [IpeacraBiieHne pe3yabTaTOB pelIEHUs] KEHCOB (BBICTYIIIIEHUE C TPE3EHTALIEN ) 1

IMpakTHyecKue 3aHATHS: 2

OTHYeCKUe acleKThl pa3BUTHsI OMOTEXHOJIOTHI U IPUMEHEHUE UX B KM3HH YEJIOBEKa, IOUCK U aHAJIHU3 1

UH(POPMALIUU U3 Pa3IMYHBIX HCTOYHHUKOB (Hay4Has U yueOHO-HayuyHas TUTepaTypa, CpecTBa MacCOBOM

uHpopmaruu, cetb UTHTEpHET U 1pyrue)

Keticel Ha aHanu3 nHpopManuy 00 STHYECKUX ACTIEKTaX Pa3BUTHS OMOTEXHOJIOTHH (110 rpymnmnam)

3ammura keiica: [IpencraBienne pe3yabTaToOB PEMICHHs KeHCOB (BBICTYIIJICHHE C TPE3CHTAIIUCH ) 1

OcHoBHOe coep:kaHue

Pa3gen 6. BuojdkoJsgornyeckue HecjaeaoBaHus 7 OK 01
Tema 6.1. OcHoBHOE coep:kaHue 2 OK 02
OcHoBHbBIE TeopeTnueckoe o0yueHme: 1 OK 04
METOAbI Hayunsiit MeToa. MeTopl OMO03KOIOTHIECKUX MCCIICIOBAHUMN: TTOJIEBhIE, TAOOPAaTOPHEIE, 1 OK 07
0MO0IKOJOTHYECKH | skcriepUMeHTaIbHbIE. MOHHTOPUHT OKPY/KAIOIIEH Cpe/Ibl: JOKAIbHBIH, PErMOHAIBHBIN U TI00aIbHBIII
X HCCJIeI0BAHMIA MeTtopl TOMCKa, aHAIM3a 1 00pabOTKN MWH(OPMAITUHU O MPOCKTE B PA3TUYHBIX HCTOUHHUKAX

JlaGopaTopHble 3aHSITHSI: 1

[TocranoBka 1enu, 3a1a4, BbIIBUKEHHUE TUITOTE3bI, TPOBEACHUE SKCIIEPUMEHTA 110 ONPECTICHHIO 1

ONTUMAJIBHBIX YCIOBHUH I pOcTa ¥ (PU3HOIOIHUECKON aKTUBHOCTH APOKEBBIX KIETOK. BhisiBIeHHE

3aKOHOMEPHOCTEH, (OPMyIMPOBAaHIE BHIBOJIOB U IIPOTHO30B.

JlaGopaTopHbie pabOThI Ha BEIOOP IO MUHH TPYyIIIaM:

1. BnusHue reMnepaTypsl Ha pocTa U (U3MOJIOTHUECKYI0 aKTUBHOCTD JAPOMOKEBBIX KIETOK

2. BnusHue yrieBoJoB Ha pocTa ¥ (pU3HOIOTHYECKYI0 aKTUBHOCTD JIPOXIKEBBIX KIETOK

3. CoueTtaHHOE BIMSHHE TEMIIEPATYPHI U YIIIEBOJIOB HAa POCTA U (PU3HOJIOTMUECKYIO0 aKTUBHOCTD JIPOACKEBBIX

KJICTOK

OcHOBHOE co/iepKaHue 5 8112 8;
Tema 6.2. | IIpakTHyeckoe 3aHATHE 1 OK 04
buoskoaorudeck | O630p TeM y4eOHO-HCCIIEIOBATEIECKUX IPOCKTOB. BHIOOp ydeOHO-HCCIIeI0BATEIBCKOTO IPOCKTA M3 1 OK 07

Uil IKCIIEPUMEHT

peaIoKeHHbIX. DOpMUPOBaHUE KOMAH/bI IPOEKTA. AJITOPUTM BBIIOJHEHUS TPOEKTA.
Kaxxias rpynna BeIOMpaeT 0lMH U3 BAPHAHTOB Y4eOHO-HCCIIeI0BATEIbCKUX MPOEKTOB!




Onenka kayecTBa aTMOC(HEpPHOro BO31yxa

OreHka KayecTBa Mo4YB METOAOM (PUTOTECTUPOBAHUS

Onenka KauecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 10 OPTaHOJIEITUYECKUM U (PU3UKO-XUMUYECKIM CBOWCTBAM
Bnusinne ITAB Ha pocT 1 pa3BuTHE CEMSIH BBICIIMX PACTEHUN

BnusiHue coneBoro 3arpsi3HeHus: Ha pOCT U Pa3BUTHE CEMSH BBICIINX pPacTCHUMN

Ilepswiii sman 6ulNOAHEHU NPOEKMA.:

O06ocHOBaHHME aKTyaJIbHOCTH BHIOpaHHOM TeMbl. BhIsiBIIeHHEe TPo0IeMbl HCcclieIoBaHus, (HOpMYyIHpOBaHNE
runore3bl. BeiOop MeTo0B nccnenoBanus. Beibop Touek oT6opa mpod Ha TEPPUTOPUN UCCIICTOBAHHUS.
[TocranoBka 1eneit u 3agayd uccnenoBanus. OnpeaeneHue GopMbl PeICTABICHUS Pe3yIbTaTOB
uccnenoBanus. OnpeaeseHne 3TaroB U COCTaBJICHHUE IJIaHa UCCIIeI0OBAHUS

JlabopaTtopHble 3aHATHSA 3
Bmopoii sman evinonnenus npoexma: MOArOTOBKA HEOOXOIMMON TOCY/IbI M MaTepUaa JJisl SKCIIEPUMEHTA, 1
IIPOBEJICHUE SKCIIEPUMEHTA, IEPUOANYECcKast IPOBEpKa TEUCHUS SKCIIEpUMEHTa/ cOop MaTepuana B
BBIOpaHHBIX TOYKAX 0TOOpa Mpod
Tpemuii 5man 6vinoiHeHUs Npoekma. TMONYy4eHUE IEPBUYHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX, IPOBEACHHE 1
CTATUCTUYECKON 00paOOTKHU MOJYICHHBIX JTAHHBIX
Yemeepmulii 5man 6bIN0JIHeHUs NPOeKma: BhIABICHHE 3aKOHOMEPHOCTE!, (OpMyIIMpOBaHUE BHIBOJOB U 1
IIPOTHO30B, OIIEHKA KaueCTBa UCCIIEyeMOro o0beKTa o pe3yabTaTaM OMO3KOJIOTHYECKOro aHaan3a
IIpakTHYecKkue 3aHATHS 1
3amura npoexra. [IpencrapieHue pe3yibTaToOB BRIOIHEHUS YUeOHO-UCCIEI0BATEIbCKUX MPOEKTOB 1
(BBICTYIIJIEHUE C NTPE3ECHTALNEN )
IIpomexyTouHas arTecTanus (3K3aMeH)
Bcero: 120







3. VCJIOBUS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIHLHOM
T CIATLIIAH

3.1. [Ins peaqu3anuy NporpaMMbl U CHUIIMHBI 1OJKHBI ObITH MIPEIYCMOTPEHBI CleAyIIHue
cnenuaJbHble IOMeIeHUs :

Kabuner «buosnorum», ocHamieHHbBIH 00OpyqOBaHHEM: MeOesb, J0CKa, MeJ, HarjsaHble
nocoOust (KOMITJIEKTHl y4eOHBIX TaOJdMIl, IUIAKATOB), TEXHUYECKUMH CpPEACTBAMHU OOYYCHHUS:
KOMIIBIOTEP C YCTPOICTBAMU BOCIIPOU3BECHUS 3BYKA, IPHUHTED.

JlaGopaTopus, ocHalleHHas OO0OpyIOBaHMEM sl TPOBEINCHUS 3aHATHH: MHKPOCKOIIBI,
nabopaTtopHass mocyga (IMpOOMPKH, TOACTABKUA s NPOOUPOK, NHHIETHI, IECOK, CTYHNKH C
IIECTUKAMHU, NPEIMETHbIE U IOKPOBHBIE CTEKJIA, CTEKJSHHBIC MAalO4YKH, (UIBTpOBaJbHAas Oymara
(canderkn), crakaHbl) THIEPTOHHYECKUI pacTBOp Xjopuaa Hatpus, 3%-HbIi pacTBOp MEPOKCHAA
BOJIOPOJIa, pacTBOp MHojJa B HOAMCTOM KaluM, TIJHULEPUH, KIYOHM KapTo(ens, JHUCT 3JI0JeH
KaHa/ICKOH, IJI07] psAOMHBI OOBIKHOBEHHOW (pAOMHBI MM TOMAaTa), JIYK PermYarhblid, pa3BeleHHBIC B
BOJIC IPOKIKH);

3.2. UnpopmannonHoe odecnevyeHne peajasu3amum NporpaMmmbl
OcHoBHas IuTeparypa:
1. B. B. Ilaceunuk, A. A. , Kamenckuii, A. M. Pyonios [u ap.] ; mox pen. B. B. [laceunuka.
buonorus. 10 kiacc (6a30BbIif ypoBeHb): yuebnuk [Ipocsemenue, 2023
2. B. B. Ilaceunuk buomnorus. 11 knacc (6a3oBbiii ypoBeHb): yueOnuk [Ipocsemenne, 2023

JlononHutenpHas IUTEpaTypa:

1. Epemuenko O. 3. buonorus: yuenne o 6uocdepe: I'pud YMO CIIO HOpaiit, 2022
https://urait.ru/viewer/biologiya-uchenie-o-biosfere-494193

2. Teitnop [. buonorus: 8 3 1. T. 3 / 1. Teitnop, H. I'pun, Y. Crayrt; nox pen. P. Comnepa; nep. 3-ro
aHmIL. u3a. — 14-e u3a. — M.: JlabopaTtopus 3HaHu#, 2022. — 451 ¢

3. IlaBnosa, E. 1. Dkonorus: yueOHUK U MPAKTUKYM JJIsi CPEAHEr0 MpodecCHOHaIbHOTO
obpasosanus / E. W. [TaBnosa, B. K. HoBukoB. — Mocksa: U3narenscTBo FOpaiit, 2022. — 190 ¢

HNuTepHeT-pecypcenbl
1.https://resh.edu.ru/
2.https://lib.myschool.edu.ru/market
3. 5.www.school-collection.edu.ru (Enunas komtekuuu nudpoBbIXx 00pa3oBaTeIbHBIX PECYPCOB)
4 Enunas KoJuteKnus udpoBeIXx oOpa3oBaTeabHbIX pecypcoB. - URL: http://school-collection.edu.ru
/ (mara obpamenus: 30.08.2023). - TekcT: 3MEKTPOHHBIH.

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS OBIIEOBPA30OBATEJIBHOM
TACIATITAHBI

KoHTposib M oOmeHKa pe3ynbTaToB OCBOEHUS 0O0LIe00pa30BaTEIbHOM  TUCIUILINHBI
pacKpbIBalOTCA 4epe3 AMCHUIUIMHAPHBIC PE3YNbTaThl, HANpaBlIeHHbIE Ha (OPMHUpPOBaHHE OOIIUX U
npoecCHOHANBHBIX KOMIETEHIINN MO pa3/ieliaM U TeMaM CoJIep KaHus yueOHOro Marepuaa.

Oo0mas Pa3nen/Tema THun oneHOYHBIX MepONPUATHI
KOMIIeTeHIUsl

Paznen 1. Kiterka — crpykrypHo- | KonTponbsHas pabota «MoekyIspHbIi ypOBEHb
(pYHKIMOHAJILHAS €JUHHUIA OpraHu3aLH KUBOTO»
KHBOI'0

OK 02 buonorus kak Hayka. O01mias 3anonHenne TabIUIBI C OMMCAHUEM METOJIOB
XapaKTePUCTHKA KU3HU MHUKPOCKOIMPOBAHUS C UX JOCTOUHCTBAMHU U

HEJ0CTaTKaMHU.

3amonHeHue TabauIbl «BKIaa ya4eHbIX B pa3BUTHE
OHUOJIOT UMY




3anosHeHUe CPaBHUTEIBLHON TaOJIUIIBI CXOJICTBA U
pa3Inuuil )KUBOTO U HE )KUBOT'O

OK 01
OK 02
OK 04

CtpykTypHO-GyHKIIHOHATIbHAS
OpraHu3aIus KJIETOK

OrneHnBaeMasi TUCKYCCHs TI0 BOTIPOCAM JICKITUH
Pa3paboTka MEeHTaIbHON KapThl MO KIacCU(UKALIUT
KJIETOK ¥ HX CTPOSHHIO Ha TPO- ¥ SYKAPUOTHICCKUX
U TI0 [IapCTBaM B MUHU TPYIIITax

BrimonHeHue u 3amnuTa 1abopaTopHBIX padoT:
«CTpoeHue KIeTKH (pacTeHUs, )KUBOTHBIC, TPUOBI) U
KJICTOYHBIC BKITIOYCHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUTACTHI, XPOMOTLIACTHI )

[IpakTnueckoe 3austue. [IpeacraBienne yCTHBIX
COOOIICHUH C MPe3eHTaLUeH, TOArOTOBICHHBIX 110
NIEPEYHIO NCTOYHUKOB, PEKOMEHTOBAHHBIX
npernoiaBaTeaeM

OK 01
OK 02

CrpyKkTypHO-(hYHKIMOHATBHBIE
(axTOpBI HACIEICTBEHHOCTH

@pOHTAIBHBII ONIPOC

Pa3zpaboTtka rioccapus

Pemienue 3agau Ha onpeneneHue
MOCJIEI0BATEIbHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B
HOPMC U B ClIydaC U3MCHCHUS IMOCIICAOBATCIbHOCTU
HykieotusoB JJHK

OK 02

OOMeH BelecTB U IpeBpalleHue
SHEPTHU B KIIETKE

OpOHTAIBHBIN OIIPOC
3anojHeHUe CPaBHUTEIHLHOMN TaOIUIIbI
XapaKTePUCTHK THIIOB 0OMEHA BEIIECTB

OK 02
OK 04

Ku3HEeHHBII UK KIIETKU. MUTO3.
Metios

OO6cyxaeHue o BOpocam JIEKITUN
Pa3paboTka 1eHTbl BpeMEHU KU3HEHHOTO 1IMKJIa

Pa3nen 2. Ctpoenue u GyHKINH
OpraHu3Ma

KonTtponsHas padora “CtpoeHue u GyHKIUU
opranusma’’

OK 02
OK 04

Ctpoenue oprannuzma

OueHuBaemasi TUCKyCCHUs

Pa3paboTka MeHTabHON KapThl TKaHEH, OpraHoOB U
CHCTEM OPraHOB OPTaHU3MOB (PAaCTEHMUS,
KUBOTHBIE, YEJIOBEK) C KPATKOM XapaKTepUCTUKON

X QYHKIAHA

OK 02

DopmBbI pa3MHOKEHUSI OPTaHU3MOB

OpOHTANBHBIN ONIPOC

3anosHeHnEe TaOIHITBI ¢ KPATKOM
XapaKTePUCTUKON U TpuMepamMu Gopm
Pa3MHOXEHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, )KUBOTHBIX U
YyeJoBeKa

Pa3zpaboTka eHThI BpeMEHH C XapaKTePHUCTUKOM
JTANlOB OHTOI€HE3a OTACIBHON IPYIIION )KUBOTHBIX
Y 4eJIOBEKa 10 MUKPOrpyIam

Tect/onpoc

CocraBneHne KU3HEHHBIX [IUKIIOB PACTEHH 110
oTaenaM (MOXOBU/IHbBIE, XBOILEBU/IHBIE,
MarOpPOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
IOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIEAOBaHUS

PaspaboTka rioccapus

®poHTaTBHBINA OMTPOC

TecT no Bonpocam JIeKIuu

Pemenue 3ana4 Ha onpeziesieHre BEPOSTHOCTH
BO3HUKHOBEHHS HACJIE/ICTBEHHBIX IPU3HAKOB IPU
MOHO-, 11-, TOJIMTUOPUHOM U aHAJIN3UPYIOIIEM
CKPEUIMBAHWUHU, COCTABICHHE TeHOTUITNYECKUX




CXEM CKPCIIUBAHUA

OK 01 CueneHHoe Hacleq0BaHNE Tecr
OK 02 MIPU3HAKOB PazpaboTtka rioccapus
Pemenue 3ana4 Ha onpeesieHne BEPOSATHOCTH
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB IIPU
CLEIJICHHOM HaclIeIOBaHUU, COCTaBICHUE
TEHOTUITUYECKUX CXEM CKpEIIMBaHU
OK 01 3aKOHOMEPHOCTH U3MEHYMBOCTH Tecr.
OK 02 Pemenue 3a1au Ha onpeaeseHre TUIIAa MyTalluK IpU
OK 04 nepenaye HacaeCTBEHHBIX MPU3HAKOB,
COCTaBJICHUE T€HOTUITUYECKUX CXEM CKPEIIMBAHUS
Pa3nen 3. Teopusi 3Bos1IouMu KonTponpHas pabora “TeopeTndeckue acreKTsl
SBOJIIOINH KU3HU Ha 3emiie”
OK 02 Hctopus 3BOIIOIIMOHHOTO yuyeHHs. | DpOHTaIbHBINA OIIPOC
OK 04 MukposBoitonus PazpaboTka rioccapust TEpMUHOB
Pa3paboTka 1eHTHI BpeMEHU pa3BUTHUS
ABOJIFOLIMOHHOTO YUYEHHUS
OK 02 MakposBomtonus. BosHukHoBeHnue u |OneHuBaeMast JUCKYCCHS: UCIIOJIb30BaHUE
OK 04 pa3BUTHE KU3HU Ha 3emIIe apryMEHTOB, OMOJIOTUYECKOU TEPMUHOJIOTHU 1
CHUMBOJIMKH JIJIsl JOKA3aTeIbCTBA POJICTBA
OpPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIII
Pa3paboTka neHTHI BpeMEHH BOSHUKHOBEHHUS U
pa3BUTHS KU3HU HA 3eMJie
OK 02 [IpoucxoxaeHne yenoBeka — @poHTAIBHBIN ONIPOC
OK 04 AHTPOIOT€HE3 Pa3zpaboTka eHThI BpeMEHHU POUCX 0K ICHUS
YeJloBeKa
Pasznen 4. Dxojiorus
OK 01 Dxosiorudeckue hakTopsl v cpeapl | Tect mo axonorudeckumM pakTopam u cpeaam >KU3HA
OK 02 KU3HU OpraHu3MOB
OK 07
OK 01 [omynsauus, coobiecTsa, CocraBieHHE CXEM KpyTrOBOpOTa BEILIECTB,
OK 02 3KOCUCTEMBI WCIIOJIb3Ysl MaTE€pUabl JICKIIMU
OK 07 Pemenne npakTuko-OpuEHTUPOBAHHBIX PACUETHBIX
3aJJaHUH 10 IEPEHOCY BEUIecTBa U YHEPTUU B
HKOCHUCTEMAX C COCTaBJIEHUE TPO(PUUIECKHX LIeTiel 1
nupaMu]i OMOMacChl U SGHEPTUU
OK 01 buocdepa - rmobansHas OrneHnBaemasi JUCKYCCHUS
OK 02 DKOJIOTUYECKAst CUCTEMA Tect
OK 07
OK 01 Bnusaue antponorennsix pakropos |Tect
OK 02 Ha Omocdepy [IpakTrueckas padota “OTX0bI MPOU3BOACTBA”
OK 04
OK 07
OK 02 Biusinue counanbHo-3K010rnYeckux |OLneHnBaemas JucKyccus
OK 04 (bakTOpoB Ha 370POBHE UEITOBEKA Breimonuenue nabopatopHoi paboThl Ha BEIOOD:
OK 07 "YMcTBeHHas1 paboTOCTIOCOOHOCTB",

"Bausiare abnoTuyecknx (pakTopoB Ha YEIOBEKa
(HU3KHME U BBICOKHE TEMIIEPaTyphI)"

Pa3nena 5. buoJsiorusi B ;Ku3Hu

3amuTa Keiica: mpeAcTaBlieHne pe3yIbTaToB
pelieHust KeMcoB (BBICTYIUICHHUE C MPE3CHTAITUEH )




OK 01

buorexHooruy B JKU3HU KaXXJa01ro

BrimonHeHue kelica Ha aHaM3 HH(OpMAIUU 0

OK 02 HAYYHBIX JOCTIKEHHSIX B 00JIaCTH T€HETHUECKUX

OK 04 TEXHOJIOTHH, KJIETOYHON MHKEHEPHUH, TUIIEBBIX
OMOTEeXHOJOTHH (TI0 TpyIIaMm), MpeICTaBICHUE
pe3yJIbTaTOB PEIICHUS KEHCOB

OK 01 [IpombinsieHHast OMOTEXHOIOTUS BrinonHenue keiica Ha aHanu3 HHGOPMAILIUU O

OK 02 Pa3BUTHHU TTPOMBIIUICHHOW OMOTEXHOJIOTHH (TI0

OK 04 rpynmnam), IpeacTaBlI€HUE PE3YJIbTAaTOB PEIICHUS
KEHCoB

OK 01 ConuanbHO-dTHYECKUE aCIIEKTEI BrimonHenue kelica Ha aHanu3 nHGopMaiu 06

OK 02 OMOTEXHOJIOTHIA TUYECKHX aCTeKTax pa3BUTHs OMOTEXHOJIOTHH (10

OK 04 TpyIIaMm), IPEICTABICHUE PE3yIbTaTOB PEIICHUS
KEWCOB

OK 01 buoTexHoI0ruy U TEXHUYECKUE BrimonHeHue kelica Ha aHaIU3 HH(OpMAIUU 0

OK 02 CHUCTEMBI pa3BUTHs OMOTEXHOJIOTHH ¢ IPUMEHEHHUEM

OK 04 TEXHUYECKUX CUCTEM (10 TPYyIITaM), IPEICTaBICHUE

pe3yJIbTAaTOB PELIEHUS KEHCOB




