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PACCMOTPEHO COTI'JIACOBAHO

Ha 3aceqanuu [IMK o06meoOpa3oBarenbHbIX, Ha 3aCEJJaHUU METOJIMYECKOTO COBETA
COIMAIbHO-TYMAHUTAPHBIX U [Tporoxomn ot 31.08.2026 1. Nel
o0mIenpoheCCHOHATBHBIX TUCITUILTHH
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YTBEPKJAEHO
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[TpoTokon ot 31.08.2026 r. Nel

Pabouass mporpamma yuebuoit mucuumiuabel «OJ1.13  Buonorus» cocrtaBieHa B
COOTBETCTBUHM C (hefepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM CPEIHErO
npodeccnoHaTbHOTO 00pazoBanus 1o crenuanbHocTd 31.02.03 JlaGopaTopHas ITUarHOCTHKA
(manee - ®I'OC CIIO), ¢denepanbHbIM TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
cpenHero oOmero oOpa3oBaHUs, YTBEPKICHHBIM INpukazoM Munmpocsemenuss Poccun ot 12
aBrycra 2022 r. Ne 732.

CocraBuTtenb(un):
Jleonosa I'anuna "asnoBHa, npenoaaBatens [ BIIOY «Kumpckuii METUIIMHCKUN KOJIIEIK)



COJEPKAHUE

Ne HaumenoBanue pa3jaena Crp.

n/n

1 OBLIAA XAPAKTEPUCTHKA PABOYEW 4-12
MHNPOT'PAMMBI YYEGHOU AN CHUIIJIMHBI

2 CTPYKTYPA U COJEPXAHHUE YYEBHOUN 13-24
JANCHUIIIINHBI

3 YCJI0BUA PEAJIM3ALIMU YYEBHOH 25
JANCHUITIINHBI
KOHTPOJIb U OLEHKA PE3YJIbTATOB 26-30

OCBOEHHA YYEFHOU JUCITATLIAHBI




1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN TPOTPAMMBIYUYESFHOHN
JAUCHUITJINHBI
«0/1.13 buoJsorus»

1.1. MecTo TUCHUILIUHBI B CTPYKTYpP€e OCHOBHOI 00pa30BaTeILHOI MPOrpaMMbl

Vuebnas guciummaa «OJ[.13  buonorums»  sBiasercs  o0S3aTEIBHOM  YacThIO
0011e00pa30BaTENIbLHOTO UKJIA 00pa3oBaTeNbHON Mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
no cnermanbHocTr 31.02.03 JITaboparopHas AMarHOCTUKA.

1.2. Ileau ¥ nJIaHUpPyeMble Pe3yJbTAThl 0CBOEHHS TUCIHUILIUHBI

1.2.1. Hequ 1 33724 UCHUILIMHBI

Heanb: popmupoBanue y o0y4yaronxcs CUCTEMbl 3HAHUN O Pa3IMYHbIX YPOBHSX >KU3HU
CO 3HAHUEM COBPEMEHHBIX MPEJICTABICHUNA O JXUBOW NPUPOAE, HABBIKOB IO MPOBEACHUIO
OMOJIOTUYECKUX UCCIIEOBAaHUNM C COONIOACHHEM JTHUYECKUX HOPM, apryMEHTHPOBaHHON
JMYHOCTHOHN TIO3UIIUH 110 OEPEKHOMY OTHOIICHHIO K OKPY)KAIOLIEH cpene.

3agauu:

* monydyeHue (QyHIaMEHTaIbHBIX 3HaHWKA O Owuonormueckux cucremax (Kierka,
Opranuswm, [Honymsamnus, Bug, Dxocucrema); UCTOPUU Pa3BUTHS COBPEMEHHBIX MPEICTABICHUI O
KUBOW TPUPOZE, BBINAIOMIMXCS OTKPBHITHSAX B OHOJOrMYECKOW HayKe; POJH OMOJOTHYECKOU
HAayku B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa; MeEToAax
HAYYHOTO ITO3HAHMS,

* OBJQJICHHE YMEHUSIMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJIOTUYECKNX 3HAHWW B MPAKTUYCCKOW JIEATEIBHOCTH JIFOJCH, PAa3BUTHUU COBPEMEHHBIX
TEXHOJIOTHI; OIpenensTh JKUBblE OOBEKTHI B MPUPOJE; MPOBOAUTH HAONIIOJCHUSA 34
OKOCHCTEMaMH C IIEJbI0 HMX OINUCAHWS W BBIABICHUS CCTECTBEHHBIX M aHTPONOTECHHBIX
M3MEHEHUH; HaXOAUTh U aHAIM3UPOBATh MH(POPMALIMIO O KUBBIX 00BEKTAX;

* pa3BUTHE TIO3HABATCIIGHBIX HMHTEPECOB, HMHTCIUICKTYAIBHBIX M  TBOPYECKUX
CIoCcOOHOCTE O0ydaromuxcsi B Mpolecce U3ydeHHs] OMOJOTHYECKHUX SBICHUHN; BBIAAIOIIUXCS
JNOCTIDKEHUH  OWOIIOTMH, BOMIEAIIMX B  OOIIEYENIOBEUECKYIO KYJIBTYPY; CIOXHBIX U
MPOTUBOPEUYMBBIX TyTE€H pPa3BUTHS COBPEMEHHBIX HAay4HBIX B3TJISAOB, WICH, TEOpui,
KOHIICTIIIMI, TUTOTE3 (O CYIIHOCTH W TIPOUCXOXKIEHHH >KH3HU, YEeJIOBEKa) B Xo/ae paboThl ¢
pa3IMYHBIMH UCTOYHUKAMU WH(OPMALINH;

* BOCNHUTaHWE YOEKICHHOCTH B HEOOXOJUMOCTH TIO3HAHUS JKHBOW IPHUPOJIHI,
HEOOXOJUMOCTH PAIMOHATBHOTO MPUPOAOIOIB30BaHUs, OEPEKHOTO OTHOLIEHUS K MPUPOIHBIM
pecypcaM U OKpYXKaromei cpeze, COOCTBEHHOMY 370POBBIO; YBaXCHHS K MHEHHIO OIMTOHEHTA
npu 00CYXJIeHUH OMOJIOTHYECKHX MpoOiIeM;

* UCIOJIb30BaHUE MPUOOPETECHHBIX OMOJOTUYECKUX 3HAHUM U YMEHUM B MOBCEIHEBHOMN
JKU3HU ISl OLIEHKH TIOCTIEACTBUN CBOEH NEATENbHOCTH (M ACSITENbHOCTU JPYTHX IOJEi) 1o
OTHOILIEHUIO K OKPYKAaIOIIeH cpele, 3J0POBBI0 IPYTUX JIOAEH M COOCTBEHHOMY 3I0POBBIO;
o0ocHOBaHUE U COOIOZIeHNE Mep MPOPUIAKTHKY 3a00JIeBaHN, OKa3aHHE TIEPBOM MOMOIIU MIPU
TpaBMax, COOJTFO/ICHHE MTPABUJI IIOBEICHUS B IPHPO/IE.

1.2.2. Ilnanupyemblie pe3yibTaThbl 0CBOEHHSI 00111€00Pa30BATEIbHOM JUCHMILIUHBI B
coorBercTBHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue NUCHUIUIMHA UMeeT npu GopmupoBanuu u pazsutuu OK.



Koa un
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIU i

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3aa4
npohecCHOHABLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYyHy, OCO3HAHUE IIEHHOCTH MAacTepCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTHYECKOU H
COLIMAJIBHOM HAIpaBJICHHOCTH, CIOCOOHOCTh WHUIIMHPOBATH,

IUTAHUPOBATh W CAMOCTOSITENILHO  BBIMIOJHATH  TaKyHO
NeSITeIIbHOCTb;
- HWHTEepeC K pa3IuuHbiM cdepam  mpodecCHOHATBLHOM

JESITEIbHOCTH,
OBnazneHre yHUBEPCAJIbHBIMU Y4YEOHBIMHM I103HABATEIbHBIMU
NENCTBUSIMU:

a) 0a30Bble JJOTHYeCKHe /IeliCTBUSA:

- CaMOCTOSITENIbHO  (OpMYJIHpPOBaTH H
npo0JsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK UM OCHOBAHUS ISt
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000IIeHN S

- ONpEeNeNATh LEIW JEATEIBHOCTH, 3aJaBaTh IapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBUIBJISITH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

AKTYaJIU3NPpOBATh

MIpOTUBOPCUUA B

- BHOCHUTD KOPpPCKTHUBBI B  ACATCIIBHOCTD, OLICHUBATh
COOTBETCTBHC PE3YJIbTATOB OeJIsIM, OLICHUBATh pUCKHU
HOCHCI[CTBI/Iﬁ ACATCIIBHOCTH,

- pa3BUBaTH Kp€aTuBHOC MBIIIJICHUEC npu PEIICHUA

YKU3HEHHBIX TIPOo0IieM

0) 0a30BbIe HcCCIe0BATEIbCKHE eCTBUS:

- BIAJECTh HAaBBIKAMU  Y4EOHO-HCCIIEOBATENLCKOH U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU pa3pelieHus Npooiem;

- chopMHpOBaTh 3HAHMA O MeCT€ M POJU OUOJOTHH B
CHUCTEME €CTEeCTBCHHbIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTCCTBEHHOHAyYHOW KapTHHBI MHUDPA, B
[IO3HAHUM 3aKOHOB IPUPOABI U PELIEHUH >KU3HEHHO
BaYKHBIX COLIMAIIBHO-3TUYECKUX, 9KOHOMHYECKUX,
HKOJIOTHYECKUX TPOOJIEM YeJOBEYeCTBA, a TaKkKe B
peleHnn BOIIPOCOB palOHaIBHOIO
MPUPOJIONIONIB30BAHUSA; B (POPMUPOBAHUHM IIEHHOCTHOTO
OTHOILEHHsI K IPUPOE, OOILECTBY, YEIOBEKY; O BKJIAJE
POCCHUHCKMX M 3apyOEKHbBIX Y4Y€HBIX - OHOJIOTOB B
pa3BuTHE OHOJIOTHH; (DYHKIHMOHAIBHOW TI'PaMOTHOCTH
YeJI0BEeKa JJIsl PEeLEeHUs )KU3HEHHBIX MPo0eM,

- yMeTb BIAJeTh CHCTEMOH OHMOJIOIMYECKMX 3HAHMH,
KOTOpasi BKJIFOYAET:

OCHOBOIIOJIATAlOIMe  OMOJOrMYeCKHe  TEPMHUHBI U
NOHATUS ()KU3Hb, KJIETKAa, TKaHb, OPraH, OpraHu3M, BH/,
NOMyJSALMs,  9KOocucTeMa,  OuoleHo3,  Ouocdepa;
MeTabonMu3M, TOMEOCTa3, KJIETOYHBIH  HMMMYHHUTET,
OuocuHTe3  Oenka, OWOMONMMEpBI, JAUCKPETHOCTb,
CaMOpETyJISIIu, CaMOBOCIIPOU3BE/ICHNUE,
HaCJIEJCTBEHHOCTh, U3MEHYHUBOCTb, YHEPrO3aBUCUMOCTb,
POCT U pa3BUTHE);

Ouonornyeckue Teopuu: kierounas teopus T. IlIBanHa,
M Illneiinena, P. BupxoBa; KIOHaIbHO-CEIEKTUBHOTO
ummynurera I1. Opaux, .M. MeununkoBa, XpoMOCOMHas
Teopuss ~ HacienctBeHHocth . Moprana,  3akoH
3apospieBoro cxoactsa K. bapa, aBontonmonHas teopus
Y. /lapBuHa, CUHTETHYECKas TEOPHs HBOJIIOIUHU, TEOPUS




- BBIABIIATD MMPUIUHHO-CJIICACTBCHHLIC CBA3HU u
aKTyaJIM3upoBaTh 3aJady, BBIIBUraThb I'MIIOTE3y €€ PELICHUS,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTc€iIbCTBa CBOHX
YTBEPXKACHUM, 3a1aBaTh [IApaMETPbl U KPUTEPUH PEILICHUS;

- AHAJIM3UPOBATH IIOJYYCHHBLIC B XOJC PCHICHUA 3adadu
pe3ysbTaThl, KPUTUYECKH OLICHMBAThb MX JIOCTOBEPHOCTD,
IMPOrHO3UpPOBATh UBMCHCHHUC B HOBBIX YCIIOBUAX,

- YMETb IICPEHOCHTH 3HAaHMs B IIO3HABATEIBHYIO W
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIIHOCTH;

- YMETb HWHTEIPUPOBaTh 3HAHUA W3 PA3HBIX INPEIMETHBIX
o0OJacrei;

- BBIIBHUraTb HOBBIE
IMOAXOIBI Y PELLICHMUA,
- CHOCOOHOCTh MX MHCIHOJb30BaHUSA B I103HABATEIbHOU MU
COLIMAJIBHON ITPAKTHUKE

HACH, IMpcayiaraTb OPHUIMHAJIbBHBIC

anTponoreHe3a Y. Jlapsuna; Teopust 6uoreounenoza B.H.
CykauéBa; yuenuss H.M. BaBwioBa - o IleHtpax
MHOTOOOpa3usi M MPOWCXOXKICHUS  KYJbTYpPHBIX
pactenuii, A.H. CeBepiioBa - 0 NyTAX W HaNpaBICHUSIX
sposonnu, B.M. BepHajckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOIO MOKOJICHHUS,
pacIlerIeHHs] PU3HAKOB, HE3aBUCUMOIO HACJEI0BaHUS
npu3zHakoB ['. MeHnens, CUEIIEHHOTrO HacClelI0BaHUS
IIPU3HAKOB U HAPYIIECHM cleIuieHus reHoB T. Moprana;
TOMOJIOTUYECKUX psAIOB B HaCJEeICTBEHHOMN
U3MEHUYMBOCTU H.N. Basumogsa, T'€HETUYECKOT'O
paBHoBecus JIx. Xapau u B. BalinGepra; 3apoapIieBoro
cxonctBa K. bopa, Oumorenermueckoro 3akoHa D.
I'exkens, @. Mromiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);
npaBwia (MuHuMyma HO. Jlubuxa, 9SKoJIOrHYecKOin
MUPaMM/JIbl YUCEl, DMOMACChl U DHEPTHUH);

runote3bl (koanepatHoil A.M. OmapuHa, MEpBUYHOTO
oynmeona JIx. Xompeitna, wwukpochep C. Dokca,
pubo3uma T. Yek);

- chopmupoBaTh yYMEHHUS pPACKpbIBaThb COJEpKaHHUE
OCHOBOITOJIATAlOLINX OMOJOrMYECKHX TEOPUH M THUIOTE3:
KJICTOYHOM, XPOMOCOMHO, MYTallHOHHOM,
SBOJIIOLIMOHHOM, TMPOUCXOXKACHUS >KU3HU W YEIOBEKa;
BJIaJICHUE CHCTEMOH 3HaHMM 00 OCHOBHBIX METOAAX
HAyYHOTO TO3HAHMSI, HCIOJNB3YeMbIX B OMOJIOTHYECKHUX

HUCCIICIOBAHUAX KHUBBIX 00BEKTOB n 3KOCHUCTEM
(omucanue, wW3MepeHUE, TNPOBEACHHE HAONIOACHUN);
cnoco0aMy  BBISIBICHHS U OLCHKKU aHTPOIIOTICHHBIX
W3MEHEHUH B IPUPOIE;

- chopMupoBaTh YMEHUS packpsIBaTh
OCHOBOTIONIATAIOIIME  OMOJOTHYECKHE  3aKOHBI U
3akoHoMepHoctd (I'. Mennens, T. Moprana, H.U.




Basunosa, 3. I'ekkens, @. Mromnepa, K. bapa), rpanutibst
UX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;

- YMETh BBIJICIIATH CYIIECTBEHHBIC TPU3HAKU:

CTPOCHHUSI BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, BHJIOB,
OMOTreoIIeHO30B, IKOCUCTEM B OuochephI;

CTPOCHHUS OPraHOB W CHUCTEM OpPraHoB pPAaCTCHUH,
KUBOTHBIX, YEJIOBEKA; IMPOLIECCOB KU3HEACITEIbHOCTH,
MPOTEKAIIINX B OPraHU3Max pPACTEHUH, JXUBOTHBIX U
YeN0BEKa;

OMOJIOTUYECKUX MPOIIECCOB: obmeHa BEILIECTB
(MeTabonu3m), MHGOPMAUM W TIPEBPAILICHUS SHEPIHH,
OpoXXeHHs, aBTOTPOGHOIO U TeTepOoTPO(HOTO THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Melo03a,
raMeTroreHesa, 5SMOpHOreHe3a, IMOCTIMOPHOHAIBHOIO
pa3BUTHA, DPA3MHOXKEHUS, WHIUBUIYaJIbHOTO pPa3BUTHUSA
opranm3Ma (OHTOTCHE3a), B3aWMOJCWUCTBHS TCHOB,
rerepo3uca;  JCHCTBUII ~ HMCKYCCTBEHHOro  oTOOpa,
CTaOMITM3UPYIOMIETO, JBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa; AIIOATPUIECKOTO u
CUMTIATPUIECKOTO BHI000pa30BaHNS; BITUSTHUS
JIBUKYIIUX CUJ DBOJIONMU Ha TEeHO(OH[ TMOIMYISINN;
MPHUCIIOCOOJICHHOCTH OPTraHW3MOB K Cpelle OOWTaHWs,
YyepelOBaHUS HAIMpPaBICHUN SBONIOIHMH, KPYroBOpOTa
BEIIIECTB U MTOTOKA YHEPTUHU B IKOCHCTEMAX;

- MpUOOpecTH OMBIT MPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHWS, WCIOJIB3YEeMBIX B OHOJOTHU:
HAOIO/IEHUsI U OIMHUCAHUS JKUBBIX CHCTEM, MPOIECCOB U
SIBIICHUH; OpPTaHW3allid W TPOBEIACHUS OMOJOTHIESCKOTO
DKCIIEPUMEHTA,  BBIABMKCHHSI  THIIOTE3,  BBISBISATH
3aBHCHMOCTH MEXKIY HCCICIYeMBbIMH  BEIHYMHAMH,
OOBSCHATH TMOJIYYCHHBIE PE3yIabTaThl U (POPMYyTUPOBATH
BBIBOJIBI C MICTIOJIH30BAHUEM HAyYHBIX MTOHITHIA, TCOPUH 1




3aKOHOB;
- copMupoBaTh yMEHHUS BBLIENATH CYLIECTBEHHBIE
NPU3HAKH BHPYCOB, KIETOK MPOKAPUOT U DYKApHUOT;
OJIHOKJIETOYHBIX U MHOT'OKJIETOYHBIX OPIaHU3MOB, BUJIOB,
OMOTeo1eHO30B U JKOCHUCTEM; OCOOEHHOCTH IPOIECCOB
oOMEeHa BEIIECTB M IPEBpAILEHUS] SHEPrUM B KIETKE,
dorocuHTE3a, IUIACTHYECKOTO W JHEPreTUYECKOro
oOMeHa, XEMOCHHTE3a, MHTO32, Meiio3a,
OILJIOJJOTBOPEHHS, pa3BUTHA u pPa3sMHOXKEHUS,
MH/IMBUYaJIbHOTO DPAa3BUTHUsS OpraHu3Ma (OHTOreHe3a),
OOprOBI 3a CYIECTBOBAaHUE, ECTECTBEHHOI'O OTOOpa,
BUJ000pa30BaHus, MPHUCIOCOOJEHHOCTH OPraHU3MOB K
cpere OOWTaHWS, BIUSHHUS KOMIIOHEHTOB JKOCHUCTEM,
AHTPOIIOTEHHBIX W3MEHEHMH B HKOCHCTEMax CBOEH
MECTHOCTH, KPYrOBOpOTa BEIIECTB M IIPEBpAIICHHE
sHeprum B 6uocdepe;

- chopMupoBaTh yMEHHUS TPUMEHSTH IIOTyYCHHBIC
3HaHUS JUIs1 OOBACHEHMs OMOJIOIMYECKMX IPOLIECCOB U
SIBIICHUW, /ISl TPUHATHAS TPAKTUYECKUX pEIICHUH B
MOBCEHEBHON  JKM3HM C  Iedpl0  oOecredyeHus
0€30macHOCTH  CBOETO  3JI0OPOBbSI M 3I0POBBS
OKPYKaIOIIMX JIIOJIeH, COOII0AECHUsT 3740pOoBOro obpasa
KM3HH, HOPM TPAMOTHOTO TMOBEJCHHS B OKpYKaroMIeh
OPUPOJHON  cpele;  INOHMMaHHEe  HEOOXOIUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHOH OMOJIOTMH U

OMOTEXHOJIOTHI JJIA palluOHAJIBHOI'O
MMpUPOAOITI0JIE30BaAHMA, YMCHUC HUCIIOJIB30BaTh
COOTBCTCTBYIOIIIHC APTYMCHTHI, GI/IOHOI‘I/I‘-IGCKyIO

TEPMHUHOJIOTUIO W CHUMBOJIMKY [OJId J0OKa3aTCJIbCTBA
poacTBa OPraHu3MOB pPa3HBIX CHUCTCMATUUCCKHUX T'PYIIIL;
B3aMMOCBA3U OpPraHU3MOB U CPEABI 06I/ITaHI/I5[; CINHCTBA
YCJIOBCYCCKUX pac; HCO6XOI[I/IMOCTI/I 340pOBOTO O6p3.33.
KN3HU, COXPAHCHUA pa3Hoo6pa31/I;1 BHI0B M 5KOCHCTEM,




KaK  YCJIOBHS  COCYIIECTBOBAHHS  MPUPOIABI U
YeJI0BEYCCTBA;

- chopMHUpoOBaTH YMEHUS pelIaTh OMOJOTUYECKHUE 3a1a4H,
COCTABJIATh TEHOTUITUYECKUE CXEMbl CKPCUIMBAHMS IS
pa3HBIX TUIIOB HACJICIOBAaHUS MPHU3HAKOB Yy OPTaHHU3MOB,
COCTaBJIATh CXEMBI TEPEHOCA BEIIECTB M HSHEPIHU B
9KOcUCTeMax (LMY MUTAHUS, TUIICBBIE CETH), BBISBISATH
NPUYMHHO-CJICICTBEHHBIC CBSI3M MEXKIY HCCIICITyeMbIMU
OMOJIOTMYEeCKUMH 00BEKTaMHU, MTPOLIECCAaMH U SIBJICHUSIMU;
JIeNIaTh BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU IOJTYYEHHBIX
pe3yJbTaTOB,

- chopMHpPOBAaTH YMEHHS KPHUTUYECKH OILCHHBAThH
UHPOPMALIHIO OHMOJIOTUYECKOTO cofiepKaHus,
BKJIIOYAOIIYI0 TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
HUCTOYHUKOB (CpeAcTBa MacCcOBOM MH(MOpMAIMK, HAyIHO-
MOMYJISIPHBIC MaTepHaibl); UHTEPIPETUPOBATh ITUYCCKUE
aCTIeKThl COBPEMEHHBIX WCCIICJIOBaHWA B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHU; PACCMATPUBATh TJI00AIbHBIC
HKOJIOTHYECKHE poOIeMBI COBPEMEHHOCTH,
dbopMUpOBaTh TO OTHOIIEHHIO K HHUM COOCTBEHHYIO
MO3UIMIO, YMCHHE OIICHUBATh JTHYECKHUE ACIICKTHI
COBPEMEHHBIX HCCIEeI0OBaHUI B 001aCTH OMOTEXHOJIOTUU

" TCHETHYECKUX  TEXHOJOTHH (KIIOHMpOBaHUE,
HCKYCCTBEHHOE OIJIOJJIOTBOPEHHE, HalrpaBJIEHHOE
M3MEHeHHEe TeHOMa W CO3JJaHHe  TPAHCTEHHBIX
OpPIraHU3MOB);

- chopmupoBaTh yMEHHS CcO37aBaTh COOCTBCHHBIE
MUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha OCHOBE
OMOJIOTHUYECKOU nHpopmaruu u3 HECKOJIbKUX
HUCTOYHUKOB, TPAMOTHO WCIIONB30BaTh TMOHSATUHHBIN
anmapat OUOJIOTHH;

- yMeTh BBIABUTATh THIIOTE3bI, MPOBEPSATH  HX
AKCIEPUMEHTAJIbHBIMU CPEJICTBAMHU, (QOpPMYIHpPYS Ielb




UCCJIEOBAHNS, aHAIU3UPOBATh MOJYYCHHBIE PE3YyJIbTaThl
U JeN1aTh BBIBOJBI;

- NPHUHUMATh YYacTHE B HAy4YHO-UCCIEAOBATEIBCKOU
pabore 1o OMONOTMH, SKOJIOTMM U  MEAMLUHE,
NPOBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB U
nyOJIMYHO NPENCTaBIATh IOJIYYEHHBIE pe3yJbTaThbl Ha
YUEHHUECKUX KOH(PEPEHIHIX Pa3HOr0 YPOBHS,

OK 02. Ucnosib30BaTh
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJIM3a U
UHTEPIIPETALUU
UHPOpPMALIUHU 1
uH(pOpPMaIlMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
po(hecCHOHATTLHOM
NEeSITEIbHOCTH

B o6nacTy ieHHOCTH Hay4yHOTO O3HAHUS:

- c(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAayKM U OOIIECTBEHHOMH
NPaKTUKH, OCHOBAHHOTO Ha Zanore KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HaHUIO CBOETO Mmecra B
HOJUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHME S3BIKOBOM M UYUTATEIbCKOW KYIbTYPBI
KaK Cpe/ICTBa B3aMMOJCHUCTBHUS MEXIY JIOABMH M TIO3HAHUS
MUDA;

- OCO3HaHHWE LEHHOCTH HAYYHOH NEATENIbHOCTH, TOTOBHOCTH
OCYILECTBIISATh IPOEKTHYIO u UCCIIEI0BATEIbCKYIO
NesITeTbHOCTh WHANBUYAIBHO U B TPYIIIIE;

OBnajeHne YHUBEPCAIbHBIMU Yy4eOHBIMU I103HABaTEIbHBIMU
NEUCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

- BJIaJICTh HABBIKAMH MOJTyYeHUs HH(DOPMAITMHN U3 HCTOYHHKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOMUCK,
aHaJN3, CHUCTEMATH3allMI0 W WHTEPIPETANni0 WHPOPMALUU
pas3INYHbIX BUAOB U (POPM NpPEICTABICHHUS;

- Cco3laBaTh TEKCTHl B pPa3IMYHBIX (opMaTax € Y4ETOM
Ha3HaueHUs WHPOpMAlMKd U IEJeBOH ayIUTOPHH, BBIOHpas
ONTUMAITEHYIO (HOPMY TIPECTABIICHHS U BU3yaTH3aIHN;

- OLIEHMBATh JIOCTOBEPHOCTh, JIESTHTUMHOCTh MH(POpPMALIUH, €€
COOTBETCTBHUE MMPABOBBIM U MOPATFHO-ITHYECKIM HOpMaM;

- UCIIOJIb30BaTh cpeacTsa MH(POPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJOTUH B PEIICHHUH KOTHUTHBHBIX,

- chopMupoBaTh yYMEHHS KPUTHYECKH OILECHUBATh
nH(OPMALIHIO OMOJIOTMYECKOT0 COJZIEpKaHUs,
BKJIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUSA W3 Pa3IMYHBIX
HMCTOYHHUKOB (CpelICTBa MacCOBOW MH(OpPMALIUU, HAYIHO-
MOMYJISIPHbIE MaTepUaibl); HHTEPIPETUPOBATh ITUUECKUE
aCTIeKThl COBPEMEHHBIX WCCIICJIOBaHHA B OHOJIOTHH,
MeAHIINHE, OMOTEXHOJIOTHH;

- MHTEPIPETUPOBATH ITUYCCKUE ACTICKTHI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh TI00ATBHBIE IKOJOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO IO3WIIAI0, YMEHHE OIEHUBATH ITUUYCCKUE

aclieKThl COBPEMEHHBIX HCCIeloBaHUH B  o0jactu
OMOTEXHOJIOTUH u TEeHETUYECKUX TEXHOJIOTHH
(KJIOHMpOBaHUE,  HMCKYCCTBEHHOE  OIUIOJOTBOpPEHHE,
HAIpaBJIECHHOE W3MEHEHHWE TeHOMa W  CO3/laHue
TPAaHCT€HHBIX OPTraHU3MOB);

- copmupoBaTh yMEHHS cO37aBaTb COOCTBEHHBIE
NUCbMEHHBIE U  YCTHBIE COOOIIEHUS Ha OCHOBE
OMOI0rNYeCKOn uH(popMauu u3 HECKOJIbKUX
HUCTOYHUKOB, TPaMOTHO MHCIOJIb30BaTh IOHATUHHBIN

anmapat OMOJIoTHr




KOMMYHHKATHBHBIX M  OpPraHM3allMOHHBIX  3a7a4  C
coOr0IeHIEM TpeOoBaHU SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, THUTHEHBI, pecypcocOepekeHus, MPaBOBBIX M
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€30MacHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI HH(DOpMAIUH,
nH(}OpMallMOHHON 6€30MaCHOCTH JIUYHOCTH

OK 04. DddextuBHO

B3aUMO/ICHCTBOBATh U
paborarb B
KOJIJICKTHBE u
KOMaH/JIe

- TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEIEIECHHUIO;

-OBJIAJICHUC HaBEIKAMH y4eOHO-UCCIIeIOBATEILCKOMH,
MPOEKTHOM M COIMAIbHOM JEATEIbHOCTH;

Osaanenue YHHUBepPCAJIbLHbIMHA KOMMYHHKATUBHBIMH
JelCTBUSIMU:

0) coBMecTHAasI 1eATeJIbHOCTD.

- MIOHUMAaTh M HCIOJb30BATH IPEUMYILECTBA KOMAHIHOU M
WHIUBUTyaJIbHON PabOTHI;

- MPUHUMATh LEIH COBMECTHOM JIeSITEILHOCTH,
OpraHW30BBIBATH W KOOPAUHUPOBATH JEHUCTBUS IO €€
JIOCTHKEHUIO: COCTABJIATD IUIaH ACHCTBUH, pacpeAessiTh POIH
C YYeTOM MHEHHH YYaCTHHKOB OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

- KOODIWHUPOBATh U BBHINOJNHATH PadOTy B YCIOBHUAX
peanbHOro, BUPTYaJIbHOTO n KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBIIATh MO3UTHUBHOE CTPATETHYECKOE IOBEACHHUE B

paanqu,Ix CI/ITyaHI/IﬂX, HpOSIBJ'[f[TI) TBOp‘IGCTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

Oeiaaaenue YHUBEPCAJIbHbIMHU peryjasiTHBHbIMH
JeHCTBUSIMM

') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

- MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX JIOACH TpH
aHaJIN3e Pe3yJabTaTOB JIEATEILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFO/IeH HA ONIHOKH;

- pa3BHBaTh CIIOCOOHOCTh MMOHMMATh MHP C TO3UITUH JPYrOro

- chopMHpOBaTh yMEHHUS CO37aBaTb COOCTBEHHBIC
OUCbMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE
OMONIOTHYECKO uHpOpMaLIUU u3 HECKOJIbKUX
HUCTOYHHMKOB, T'PAMOTHO HCIIOJIb30BaTh IMOHATHHHBIN
arnmapat OHOJIOTHH,

- yMeThb BBIIBHraTh THUIOTE3bI, MPOBEPATH  HX

AKCIIEPUMEHTAJIbHBIMU CPEACTBAMU, (OpMyYIHpys LETb
UCCIICIOBAHMSI, aHATM3UPOBATh MOJYYCHHBIC PE3yTbTaThI
n AcJIaTb BbIBOJbI;

- TpPUHAMATh Y4YacTHE B HAYYHO-HCCIIEIOBATEIbCKON
pabore 1O OWOJNIOTHH, OKOJOTMH H  MEIUIMHE,
OpOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB U
HY6J'II/I‘~IHO NpeACTABIATE IOJYUCHHBIC PE3YIbTAaThl Ha
YUEHHUECKUX KOH(PEPEHIHUIX Pa3HOTO YPOBHSI




YCJIOBCKA

OK 07.
CopeiicTBOBaThH
COXPaHEHHUIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KJIMMara,
TIPUHIIAIIBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIEUCTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B 00s1acTH 3K0J10rH4€CKOr0 BOCIIUTAHMSA

- c(hopMHPOBAHHOCTH SKOJIOTHUYECKON KYIbTYphI, IIOHUMAHHUE
BIIMSIHUS COLMATIbHO-D)KOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE
IMPUPOJHON W COIMAIBHON Cpelbl, OCO3HAHWE TJI00AILHOTO
XapakTepa dKOJIOTHYECKUX MPOoOIeM;

- IUIAHUPOBAHUE U OCYILECTBICHHUE ACHUCTBUI B OKPYKAOLIEH
cpelne Ha OCHOBE 3HAHUS LEJNed YCTOWYMBOIO PA3BUTHUS
YEJI0BEYECTBA;
AKTUBHOE  HEIpUSATHE
OKpY’Kalolleit cpese;

- YMEHHE IPOTHO3UPOBATh HEOJIArONPHUSATHBIE SKOJOTHYECKHE
MOCJICJICTBUSI TIPEANPUHUMAEMBIX JCHCTBUHM, MPEeA0TBpaIlaTh
UX;

NEUCTBUM, TPHUHOCAIIUX  BpE.

- paCcIupCHUC OIIbITa JACATCIIBHOCTH 9KOJIOTMYCCKOM
HaIIpaBJICHHOCTH,
- OBJIaICHHUEC HaBBIKaMU y‘Ie6H0'HCCHCIIOBaTCJII)CKOI>'I,

HpOGKTHOﬁ U COIIMAIbHOM JAeSITEIbHOCTU

- BJIAJACTH CHCTEMOM 3HAHMH 00 OCHOBHBIX MCTOAAaX
HAay4YHOI'o ITIO3HAaHHsA, HCIOJIb3YCMBIX B OHOJIOTHYECKUX

HCCIIEIOBAHUAX  JKMBBIX OOBEKTOB M DKOCHCTEM
(omucanue, wu3MepeHUE, TMPOBEACHUE HAOIIOACHUN);
Ccroco0aMy  BBISIBJICHHS W OICHKH  aHTPOITOT€HHBIX

W3MEHEHUH B PUPOJE;

- YMETh BBIBIIATH OTJIMYUTEIbHBIE IPU3HAKU IKUBBIX
CHUCTEM, B TOM YHCJE T'pUOOB, PACTCHUM, >KUBOTHBIX U
YeNoBeKa; MPUCIOCOOIEHHOCTh BUJIOB K Cpe/ie OOUTaHuUs,
aOMOTUYECKUX M OMOTHYECKUX KOMIIOHCHTOB DKOCHCTEM,

B3aMMOCBSI3€EH OpraHu3mMoB B COO6H_I€CTB8.X,
AHTPOIIOTCHHBIX W3MCHCHHII B DKOCHCTEMax CBOCH
MCCTHOCTH,

- YMCTb BBIACIIATD CYLICCTBCHHBIC IIpU3HAKA
OMOJOrHYECKUX IIpoucCCoOB: obMeHa BCIICCTB

(Merabonu3M), MHGOpPMAMU M MPEBpAIICHUS SHEPruw,
OpoXeHUs, aBTOTPO(PHOr0 MU TETEPOTPOPHOro THUIIOB
nUTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
raMeToreHesa, dSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pa3BHUTHSA, PA3MHOXKEHUS, WHIUBUIYaTHHOTO Pa3BUTHS
opranu3Ma (OHTOT€He3a), B3aUMOJCWUCTBUS TEHOB,
reTepo3nca;  JEUCTBUH  MCKYCCTBEHHOrO  OTOOpa,
CTaOUITU3UPYIOLIETO, JBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO oToopa; AIJIONATPUIECKOTO "
CUMIATPUYECKOTO BHUJI000pa30BaHNUS; BITUSTHUS
JBYKYITUX CHJI 3BOJIONUU Ha TEeHO(OH[ TOIYJISINN;
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K cCpele OOWTaHus,
Yepe/oBaHMs HANpPaBICHWA HBOIIOIUH, KpPYroBOpOTa
BEIIECTB U MTOTOKA YHEPTUU B DKOCHCTEMAX




2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI M CUMIIMHBI M BUABI Y4eOHO0#l padoThl

Buj yueOHoi1 padoThI O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOH JUCITHTIIMHBI 144

B T.4. B opMe NPAKTHYECKOH MOATOTOBKH 28

BT. U..

TEOPETHUUECKOE 00yUueHue 104
1a00paTOPHO-NIPAKTUYECKUE 3aHATUS 28
CamocrosiTenpHas pabora 0
[IpomexyTouHas aTTecTauus (IK3aMeH) 12
HUTOI'O 144




2.2. TemaTu4eckuii NJiaH 4 coaep:kaHue ydeoHoit nucuuninabl «O/1.13 buosorus»

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3/iesioB M TeM JIa0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOH MOAY./Ib (MPH HAJHYNH) YacoB | KOMIETEHIHHU
1 2 3 4
Pazgea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIBLHAS €INHHUIIA KUBOT'O 36
Tema 1.1. OCHOBHOe cO/Iep:KaHue 2
buogorus kak Teopernueckoe o0yueHue: 2
HayKka buomornss xak Hayka. CBs3p OHOJOTMHM C JPYTMMH HayKamMH: OuOXuUMHA, Onopu3nka, OWOHHMKA,
redoreorpadus u ap. Ponb u Mecto 6uosioruu B GOpMHUPOBAHUU COBPEMEHHOW HAay4HOIH KapTHUHBI MUpA. OK 02
3HavyeHne Omonornyecknx 3HaHui. Mcropus Omonoruu. 3HaYyeHHWE HUTOJOTHH JJIS Pa3BUTHUSA OMOJOTHH H 2
HO3HAHUSA NMPUPOJIBL. METObl IUTOJOTUHN: MUKPOCKONHUS, XpoMaTorpadus, 371eKTpodope3, MeTO] MEUYEHbIX
aToMoB, nuddepeHnnanpHoe NeHTPUPYrHpoBaHNE, KYIbTYPa KIETOK
Tema 1.2. O6mas OcCHOBHOe cojiep:KaHue 2
XapaKTepUCTHKA Teopernueckoe o0yueHue: 2
KH3IHH Paznoobpasue OuocucreM. OpraHuzanusi OHOJOTHYECKHX CHCTEM. YPOBHHU OpraHU3alUMd OHOCHCTEM:
MOJIEKYJIIPHO-TEHETUYECKUH,  OPraHOMIHO-KJIIETOYHBIM,  OpPraHU3MEHHBIH,  IMOIYJSILIUOHHO-BUIOBOM, OK 02
HKOCHUCTEMHBIN (OmoreoneHoTnueckuit), ouochepnsiii. Hayku, nsydaroniye Ouosnorndeckue OObEKTHl Ha 2
pasHBIX YPOBHSX OpraHm3aluu >ku3HU. OOmIas XapakTepUCTHKA >XU3HU, CBOMCTBAa JKHMBBIX CHCTEM.
I[Tporneccel, nporcxoasiue B OnocucTeMax
Tema 1.3. OcHOBHOeE coJep:KaHue 6
Buosoruyeckn Teopernueckoe odyueHue: 6
BaKHBIC 1. Xumunueckuii coctaB kineTku. Heopranmueckue BeniecTBa KJIE€TKH, UX OMOJIOTHYECKas pOJib. OK 01
XHMHYCCKEE 2.0praHuyeckue BelecTBa KJIeTKU. buonornueckue nonumepsl. benku. CtpykTypa u QyHKIMM OenkoBoii OK 02
COCTHHEHUA MOJIeKyJIbl. DepMEHTHI, NPUHIMI UX JEHCTBHUA. 6 OK 04
3.YraeBozsl. buonornyeckue GyHKIMK yriIeBOIOB.
4 Jlunuapl. OOmwmit man crpoenus. ['mapodunbHo-THIpOdoOHBIE cBolcTBa. Kiaccuduxarms nunuaos.
buonornueckue pynkunu munuaoB. ATD. Ctpoerne mosnekyiasl AT®. buonornyeckue pynkunu ATD
Tema 1.4. OcHOBHOE cojIepKaHue 6 OK 01
CTpyKTypHO- Teopernueckoe o0yueHnue: 4 OK 02
¢ynkmmonanbHasa | Knerounas teopuss (T. IlIBann, M. Illneiinen, P. Bupxon). OCHOBHbIC MOJOXKEHHS COBPEMEHHOU 2 OK 04




opraHu3anus
KJIETOK

KJIETOYHOM Teopuu. THIBI KJIETOK: »JyKapHOTHUeCKass U mpokapuoruyeckas. CpaBHUTENbHAS
XapaKTepUCTHKA KIIETOK 3YKapuoT (pacTUTENIbHOM, )KUBOTHOM, IprOHOI). CTpoeHHe NpOoKapuoTHYECKOH
kJIeTki. OCOOEHHOCTH CTPOSHHSI reTepoTpodHON U aBTOTPO(GHON MPOKAPHOTHUECKUX KieTOK. CTpoeHue
IUIa3MaTU4ecKkoil MemOpanbl. TpaHCHOPT BeIIECTB uepe3 IUIa3MaTHMYECKyl0 MeMOpaHy: INAcCHBHBIA U
AaKTUBHBIA. OHAONMTO3: NHHONMTO3, ¢aromuro3. OIk3omuTo3. OO0N0YKa WIM KIETOYHAs CTEHKA.
CtpykTypa ¥ QyHKIIUU KJIETOYHON CTEHKH PACTEHUH, TPUOOB

[uronnasma. Lluto3oms. Llurockener. OnHoMeMOpaHHBIE OPraHOUIBI KJIETKU: 3HJOIUIa3MaTH4ecKas CeTh
(OIIC), ammapat ['onbIXKH, JIM30COMBI, NEPOKCUCOMBI, BaKyOJId PACTUTENBbHBIX KieTok. CTpoeHue u
¢GyHKIMU 0OHOMEMOPAaHHBIX OpraHoMAOB KieTku. Kitetounsrit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOMIBI KIJIETKHA: MUTOXOHIPHUM, IIIACTHIBL: XJIOPOILIACTBI, XPOMOIUIACTHI,
JIEUKOIUTACTHI, KX CTPOEHHE U GYHKIMU. S IepHbIi anmapaT KJIETKH, CTPOSCHHE U (PYHKITUH.
HememOpaHHble OpraHouibl KJIETKU: PHOOCOMBI, MHKPOTPYOOUKHM, KJIETOUHBIH wLEeHTp. OpraHousl
JIBYDKCHUS: pECHUYKHU M KTYTHKH. CTpoeHHne U QyHKIIMH HeMEMOPAHHBIX OPTaHOUIOB KIICTKH

JlabopaTopHble 3aHATHUS:

JlaGopatopHass paborta «CTpoeHHe KIETKHU (pacTeHHsl, >KUBOTHbIC, I'pUOBI) U KIETOYHbIE BKJIFOUEHUS
(kpaxmai, KapOTUHOM/IbI, XJIOPOILIACTHI, XPOMOILIACTHI)»

[TpuoOperenue ombiTa MPUMEHEHHMsS TEXHUKHM MUKPOCKOIHMPOBAHMS IPU BBINOJHEHUM J1a00OPaTOPHBIX
pab6ot. IlogroTroBka MHKpOIpENapaToB, HAOJIIOJEHUE C MOMOLIbI0 MHUKPOCKOIIA, BBISABICHUE Ppa3IU4MM
MEXy U3y4yaeMbIMH 00bEKTaMH, HHTEepIpeTanys Ha0r01aeMbIX SBJICHHUH, (OPMYIHPOBAHUE BHIBOJIOB

Tema 1.5.
CrpykrypHo-
(pyHKUMOHAJIbHBIE
(paxTopsl
HACJIeICTBEHHOCTH

OcHoBHOE COoICPKaAHUE

Teopernueckoe o0yueHune:

CrtpoeHue XpoMocoM. XpPOMOCOMHBIN HaOOp KJIETOK, TOMOJIOTUYHBIE U HETOMOJOTUYHBIE XPOMOCOMBI,
rarmouHbl U numutonaHeld Habop. HykneunoBele kucnotsl. JJTHK m PHK. Crtpoenune HyKIeHMHOBBIX
kucnot. Hykneotunpl. Kommnemenrapusie azotuctsie ocHoBanus. [IpaBuno Yapradda. Crpyxrypa JHK —
NBoMHas crnupaib. Mectonaxoxaenue u o6uonorndeckue ¢pynkunn JJHK. JTHK-3kcneprusa. Buast PHK.
Oynkiuu PHK B knetke

IIpakTHYeckHe 3aHATHIA:

Pemrenne 3a71a4 Ha ONpCACICHNUEC MMOCIICA0BATCIbHOCTH HYKJICOTHI0OB

OK 01
OK 02

Tema 1.6.
IMpoueccsl
MATPUYHOI0
CHHTE3a

OcHoBHOE coJep:KaHue

Teopernueckoe o0yueHune:

NIBRININ

Martpuunsiii cuare3 [JHK — permnkanus. [Ipuanune! perumkanun JJTHK. Mexaausm permukanvn JTHK.
Penapanusa JIHK (nopernyekatuBHasi, mocTperulekatuBHast). Peaknum MaTpuuHoro cuHtesa. [IpuHumn
KOMIUIEMEHTApHOCTH B peakuusax matpuyHoro cuHresa. JJHK u rensl. ['eHeTnuecknii Kox, €ro CBONCTBA.

N

OK 01
OK 02




Tpanckpumnuus — marpuunblii cunte3 PHK. Tpancmsmmst m e€ stambel. YcnoBusi OMocuHTE3a Oenka.
Crpoenue T-PHK n komupoBanue amuHokucioT. Poss pubocom B GnocuHTe3e Oenka

IIpakTHYecKue 3aHATHSA: 2
Pemenue 3a1a4 Ha onpeaesieHue MoCae10BaTeIbHOCTH AaMUHOKHCIIOT B MOJIEKYJIe OelKa.
Pemenne 3amau Ha ompenesneHUe IOCIEA0BAaTEIbHOCTH AMHUHOKHCIOT B MOJeKyile Oelka B ciydae 2
WU3MEHEHUS NI0CIIEI0BAaTEbHOCTH HyKIIeoTua0B JJHK
Tema 1.7. OCHOBHOe co/Iep:KaHue 4
Hexnerounsie Teopernueckoe o0yueHue: 2
(hopMBbI KM3HH Bupycsl — HekierouHble (GOpMbI KM3HM M oOsuratHele napasutbl. CTpoeHHE IMPOCTBIX M CIIOKHBIX
BUPYCOB, peTpoBupycoB, Oaktepuodaro. XKusznennoii mukin JHK-conepxkamux Bupycos, PHK- 2
coJiepKalx BUpycoB, 0akrepuodaros. BUY, renatur yenoseka. OK 02
bakrepuu. OOuias xapakrepuctuka. [lonstue mramMm. Bupycel u 6akTepun: cX0JICTBA U pa3Inuusl OK 04
IlpakTHyeckne 3aHATHA: 2
Bupycuble u 6aktepuanbhble 3a0oneBanust. O0OLMe NPUHIUIBI UCIIOIb30BaHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH IPUMEHEHUS] aHTUOMOTHKOB. 5
[IpencraBieHre yCTHBIX COOOUIEHMM C Mpe3eHTallel, MOJArOTOBJIEHHBIX IO IEPEYHI0 HCTOYHUKOB,
PEKOMEHI0BaHHBIX IIPENOIaBaTENIEM
Tema 1.8. OCHOBHOe co/Iep:KaHue 4 OK 02
O0Omen BemiectB U | Teopernueckoe ooyueHnue: 4
IpeBpameHue AccUMHUIAIIASA ¥ JUCCUMUIISLIUSA — IBE CTOPOHBI MeTabonmu3Ma. TUel 0OMeHA BEIECTB: aBTOTpO(bHLIﬁ u
JHEPIruH B KJIETKe | reTepoTpOo(dHbII, a3poOHBI U aHa pOOHBIN. DHepreTnyeckoe odecneueHrne KieTku: npespamieHue AT B 2
o0OMeHHbIX nporeccax. PepMeHTaTUBHBIN XapakTep peakluil KIETOYHOI0 MeTaboIn3Ma
[TepBUUHBII CHHTE3 OpraHMYEcKUX BellecTB B KieTke. [Imactuueckuit oOMeH. doTocuHTe3. XEeMOCHHTES.
AHas’poOHBIN  SHepreTudyeckuif oOMeH. AHa’poOHblE OpraHu3Mbl. bpokeHue, aBTOTPOQHBIT U 2
reTepoTpopHBIA TUN MHUTAHUS. AHA’IPOOHBIE MHUKPOOPTraHU3MbI KaK OOBEKTHl OMOTEXHOJIOIMU. OTallbl
HHepreTudeckoro ooMeHa. I'miukonu3. bruonornyeckoe OKMCICHUE, UM KJIETOYHOE JIbIXaHHe
Tema 1.9. OcCHOBHOe co/iep:KaHue 2
Kusnennsbiii uuka | Teoperuueckoe odyueHue: 2
KJeTKu. Muros. KneTounsiii 1iuki, ero nepuoasl u perynauus. Ilepuoast narepdaszsl ux ocobennoctu. Auddepenunanus OK 02
Meiio3 KJIETKA ¥ apecT KIETOYHOro uukina. Jlenenue kietkn — muro3. Craguu MHUTO3a M INPOUCXOISAIINE OK 04
npoueccel. KaprokuHe3 W 1uToKHMHE3. buonormuyeckoe 3HaueHHe MHTO3a. Melo3 — peayKIUMOHHOE 2

nenenue kietkd. Cragun Meio3a. Meifo3 — ocHOBa MOJOBOTO pa3MHOXeHHs. [loBeneHne xpomocom B
merosze. Kpoccunrosep. buonorunueckuii cmpicn Meio3a. I dexTsl Meiio3a. Melo3 B KHU3HEHHOM LIHKIIE




\ OpraHU3MOB
KonTpoabsHas padora Nel 5
MoneKynsapHbId YPOBEHb OpraHU3aluy )KHUBOTO
Pa3ned 2. Ctpoenue u GyHKIIMHM OPraHu3Ma 44
Tema 2.1. Conep:xanue 6
Crpoenne IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP/KAHNE TEOPETHYECKOro 00y4eHust 4
OpraHu3ma OpnokiteTounble opranu3Mbl. KonoHuanbHble OpraHu3Mbl. MHOIOKIIETOUHBIE OpraHu3Mbl. B3anmocBs3b
yacTell MHOIOKJIETOYHOro opranusma. @yHkuus. OpraHbl M CUCTEMBl OpPraHoB. Ammnaparbl OpPraHOB. OK 02
I'omeocTa3 opraHnu3mMa 1 €ro NoJAep >KaHue B IPOLIECCE JKU3HEEATEIbHOCTH. OK 04
@yHKIMOHANbHASI cCUCTEMA OpraHoB. TkaHu pacteHuid. TkaHM )KMBOTHBIX U 4enoBeka. Opranbl pacTeHUM. 4
Oprasel ¥ cUCTEMBI OPTaHOB JKUBOTHBIX U YEJIOBEKA. 3HAYCHHME OIOPbI, JBUKCHUS, TUTAHUS, JBIXaHUS,
TPaHCIIOPTA BEILECTB, BbIACIEHUS, 3alUThl. 3HAUEHUE MPOSBIICHUS pa3apaKUMoCTu U peryisuuu (TkaHu,
OpraHbl U CUCTEMbl OPraHOB PACTEHUH U )KHBOTHBIX PACCMATPUBAIOTCS 0030PHO)
OcHoBHoOe coJepkaHue MPAKTHYECKOro 3aHATHS: 2
Teopuss KJIOHaJIBHO-CEIEKTHBHOTO HMMyHHTeTa II. Dpmmxa, WM. MeunukoBa. HHpekunoHHbIE
3a0ojeBaHUs W dnuieMus. BaxHeiline »snuaeMuM B HCTOPUM 4YejoBeyecTBAa. BakuuHanus Kak
npodrIakTuKa HHPEKIMOHHBIX 3a00JIeBaHUIA. 2
[IpencraBiaeHne yCTHBIX COOOLIECHMH € Ipe3eHTaluell, MOATOTOBIEHHBIX 0 MEPEeYHI0 HCTOUYHHUKOB,
PEKOMEHI0BaHHBIX IPENOJIaBaTENIEM
Tema 2.2. Conep:xanue 2
Dopmbl IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP’KAHME TEOPETHYECKOr0 00y4eHus! 2
Pa3MHOKEHHUSs ®opMbI pa3MHOXKEHUSI OpraHu3MoB. becrionoe u nonoBoe pazmMHoxkeHHne. Bupl 6ecronoro pa3MHOKEHHUSL: OK 02
OpPraHu3MoB IPOCTOE JIEJIEHWE HaJBOE, IIOYKOBAHME, pPa3MHOKEHUE CIOpaMH, BEreTaTUBHOE pa3MHOXKEHHE, 5
¢parmenTanus, kiaoHupoBaHue. IlomoBoe pasmHokeHue. (PasMHOXeHuMe pacTeHUIl U KMBOTHBIX
paccMaTpuBarOTCst 0030pHO)
Tema 2.3. OcCHOBHOE cojlepKaHue 4
OHTOreHe3s Teopernyeckoe o0yueHue: 4
JKMBOTHBIX H ['amerorenes y »uBoTHbIX. Cniepmarorene3 u ooreHe3. CTpoeHne MOJIOBBIX KJIETOK. OIUIOAOTBOpEHUE U
YyeJIOBEKa SMOpHOHAJIBHOE pa3BUTHE KUBOTHBIX. [lapTeHoreHe3. OmOpuorenes (Ha npumepe jJaHueTHuka). Ctagun 2 OK 02
sMOpuoreHes3a OK 04
Poct u paszBurue xuBoTHbIX. [TocTamMOpuoHansHbIi niepuos. [Ipsmoe u Hempsimoe pa3zButue. Pasurtue c
MeTamopdo30M y 0eCrIO3BOHOYHBIX U MTO3BOHOYHBIX JKUBOTHBIX. CTaguu MOCTIMOPHOHAIBHOTO Pa3BUTHUS 2
y JKMBOTHBIX WM desoBeKa. llepuoabl OHTOreHe3a uenoBeKka. bHoIOrmyeckoe cTapeHHE U CMEpPTh.




I'eponTonorus

Tema 2.4. OCHOBHOe co/Iep:KaHue 2
Omnrorenes Teoperuyeckoe o0yueHue: 2 OK 02
pacTeHui ['ametoduT u cnopodur. PazmHOXKeHHE U pa3BUTHE BOJAOpOcield. PasMHOXKEHHE U pa3BUTHE CIIOPOBBIX 2 OK 04
pacteHuil. Pa3MHOMXEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. PocT. [lepnospl oHTOreHe3a pacTeHui
Tema 2.5. OcCHOBHOe coJiep:KaHue 2
OcHoBHBIE Teopernueckoe o0yueHue: 2
TOHSITUSI TEHETUKH | ['eHEeTHKa KaK HayKa O HacJIEACTBEHHOCTM M HM3MEHYMBOCTU OpraHu3MoB. OCHOBHBIE T€HETHYECKHE OK 02
NOoHATUA W cuMBOJbL. ['eH. ['eHorun. @eHotun. AuenbHblE TeHbl. AJBTEPHATUBHBIE MPU3HAKH. 5
JIOMUHAHTHBIM M pPELEeCCHUBHBIN Tpu3Haku. ['omo3urora u rereposurora. Yucras nunus. [uOpuas.
OCHOBHBIE METOJIbl TCHETUKH: THOPUOIOTUYECKH, IMTOJIOTUYECKUE, MOJIEKYIISIPHO-TeHETUYECKUE
Tema 2.6. OcHOBHOe co/iep:KaHue 4
3aK0OHOMEPHOCTH Teopernueckoe odyueHue: 2
HacCJI€I0BaHUA 3aKkoHOMEpHOCTH oOpa3oBaHusi rameT. 3akoHbl I'. Menzaens: MoHorubpuanoe ckpemmubanue. [IpaBuio
JOMUHHUPOBaHMS. 3aKOH €IMHOOOpasusi NEpBOrO IOKOJIEHHSA. 3aKOH paclleIUIeHHs] MPU3HAKOB.
[{uTonmornyeckue OCHOBBI MOHOTHOPUIHOTO CKpeIIMBaHMs. [ UIIOTe3a YUCTOTHI rameT. AHaIU3UPYIOIee 2 OK 02
ckpemyBanue. JuruOpuaHoe CKpelMBaHUE. 3aKOH HE3aBUCHUMOIO  HACJIEJOBaHMS IPU3HAKOB. OK 04
[TonurunOpuaHoe HacIeOBaHUE U €T0 3aKOHOMEPHOCTH
IIpodeccnonanbHO-OPMEHTHPOBAHHOE CO/IeP:KAHNE NPAKTHYECKOI0 3aHATHS: 2
Pemenne reneTuyeckux 3aj1ay Ha ONpeIeJICHUE BEPOSATHOCTH HACIIEICTBEHHBIX TPU3HAKOB TP MOHO-, JTU- 5
, TOJIMTUOPUHOM U aHAJIM3UPYIONEM CKPEIIMBAaHUH Y YeJIOBEKa
Tema 2.7. OcHoBHOE coepKaHue 4 OK 01
B3anmopeiicrBue TeopeTnueckoe odyueHue: 2 OK 02
TeHOB I'eroTun kak nenoctHas cucreMa. MHOXeCTBEHHOE nelcTBUe TeHOB. [lnenorponus. MHOKECTBEHHBIN
ajutenu3M. B3anMopeinctsue amienbHbIX TIeHOB. KomoMuHMpoBaHue. B3aumonencTBue HeaJlIeIbHBIX 2
reHoB. KommementapHocts. Dnuctas. [lonumepus
IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE COJICP/KAHME TPAKTHYECKOI0 3aHATHA: 2
Pemenne reHeTMueckux 3aJad Ha OINpENEICHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACJIEICTBEHHBIX 5
MPU3HAKOB NPU PA3JIMYHBIX TUIAX B3aUMOJEHCTBUSI T€HOB y YEJIOBEKa
Tema 2.8. OcCHOBHOe co/iep:KaHue 4
Cueniennoe Teopernueckoe o0yueHune: 2 OK 01
HacJie10BaHue 3akonbl T. Moprana. CueruieHHOe HacleJOBaHUE I€HOB, HApYyIIEHHE CLEIUICHUS. XPOMOCOMHAasl TEOpUs 2 OK 02
NPU3HAKOB HaCJIEACTBEHHOCTU. ['eéHeTMdyeckoe KapTUpOBaHHME XpoMocoM. lcnonp3oBaHMEe KpocCHHIroBepa AJis




COCTAaBJICHHUA '’CHCTUYCCKUX KAapT XPOMOCOM

IIpodeccrnoHaIbLHO-OPHMEHTHPOBAHHOE COJAECPKAHUE TPAKTHYECKOI0 3aAHATHSA: 2
Pemenne reHeTnuyeckMx 3aJad Ha ONPEIEICHUE BEPOSTHOCTH BO3HUKHOBEHHS HACJEICTBEHHBIX 2
IIPU3HAKOB NP CLETVICHHOM HACJIE€I0BaHUU Y YEJIOBEKA
Tema 2.9. OCHOBHOe co/Iep:KaHue 4
I'enernka moJia Teopernueckoe o0yueHue: 2
XPpOMOCOMHBI MEXaHU3M ONpPENENeHUs Ioda. AyTOCOMBI M IOJOBBIE XPOMOCOMBI. ['OMOrameTHbIil U
rereporaMeTHbeld 1oisi. I'eHeTnyeckas CTPyKTypa IIOJOBBIX XpomocoM. HacinenoBaHue NpU3HAKOB, 2 OK 01
CLIEIUICHHEIX C II0JIOM OK 02
IlpakTHyeckne 3aHATHSA: 2
Pemenue 3aga4 Ha onpeiereHUEe BEPOSITHOCTH BOZBHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB, CLEIIJICHHBIX 5
C M0JIOM, COCTaBJIECHHE FT€HOTUITNYECKUX CXEM CKpPEIIMBAHU
Tema 2.10. OcCHOBHOe cojiep:KaHue 4
I'enernka Teopernueckoe o0yueHue: 2
yeJIoBeKa Kapuotun wuyenoBeka. Meroasl H3yuyeHUS TEHETUKM 4YEJIOBEKA: T'E€HEAJOTHYECKUM, OJU3HEIOBBIN,
[UTOTEHETUYECKUN, OMOXMMHUYECKUHN, MOMYyISIUOHHO-CTaTuCcTUYecKuil. HacnencrtBeHHble 3a0o0sieBaHUS
yeloBeka. ['eHHbIe W XpOMOCOMHBIE  OOJIE3HM  4YelioBeKa. boyiesHn ¢ HacleICTBEHHOU 2 OK 01
MPEAPACIIONOKEHHOCThI0. 3HAYEHUE MEIUUMHCKOM TE€HETUKHM B MPEJOTBPALLECHUM U JICYEHUU OK 02
TeHETUYECKUX 3a00JIeBaHNI YelloBeKa
IIpakTHYecKHe 3aHATHSA: 2
Pemenue 3amau Ha onpeaeneHue BEPOSITHOCTH BO3HUKHOBEHUS HACJIEICTBEHHBIX NMPU3HAKOB, UCIOJIb3YS
METO/Ibl TEHETUKHU YEJIOBEKA, COCTABICHHE FEHOTHUITMYECKUX CXEM CKpeluBaHusd. [IpeacraBienne yCTHBIX 2
COOOIIIEHUH C Mpe3eHTaluell 0 HACIECTBEHHBIX 3a00JIEBAHNSX YEJIOBEKa
Tema 2.11. OcHOBHOeE coJep:KaHue 4
3akoHOMepHOCTH TeopeTnueckoe odyueHue: 2
N3MEHYUBOCTH B3aumopeiictBue reHotuma u cpeabl npu  popmupoBaHuu ¢peHoTtHna. M3MEHYMBOCTH NPU3HAKOB.
KauecTBeHHbIE M KOJMYECTBEHHbIE MPU3HAKUA. Buabl HU3MEHUYMBOCTU:  HACJIEACTBEHHas WU OK 01
HEHACJIeJICTBEHHAs. OK 02
3aKOH TOMOJIOTHYECKHUX PsJIOB B HacneAcTBeHHOM n3menunBoctu (H.W. BaBuios). 5 OK 04

Monudukanuonsas, wid (QeHOTUNNYecKass HW3MEHYMBOCTh. Ponb cpeapl B MOAuUKALMOHHON
u3mMeHunBocTH. Hopma peakumu npusHaka. DBapuanvoOHHBIM psx W BapUallMOHHAs  KpUBas.
XapakTepucTuka MOAU(PUKAITMOHHON U3MEHUNBOCTH

HacnenctBenHasi, Wiy reHOTUIIMYECKas H3MEeHUYNBOCTh. KOMOMHATHBHAS M3MEHYMBOCTb.




MyranuonHass M3MEHYUBOCTb. Buabsl Myranuii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBbIE. IIpuynHBI
BO3HUKHOBEHUSI MyTallui

IIpakTHYecKue 3aHATHSA: 2
Pemenue 3a1au Ha onpeneneHue TUIAa MyTaluy [IPU Iepeadye HAacIEeACTBEHHbBIX PU3HAKOB, COCTaBIECHUE 5
TCHOTUIIMYECKUX CXEM CKpELIMBaHMs
Tema 2.12. OcHoBHOe coaepkaHue 2
Cenexnus Teopernueckoe o0yueHune: 2
OpPraHusmMoB Cenekmusi kKaKk Hayka. MeToapl CEIeKIMOHHON paboThl. ['eTepos3nc m ero mpuuuHbL. VICKYCCTBEHHBIN OK 01
0TOOP: MaCCOBBIM U MHAMBUAYAIBHBIA. DTarbl KOMOMHAITMOHHOU cenekiuu. CopT, mopoaa, mTaMM OK 02
ANTOpPUTMBI pELIEHUE 3a7a4 Ha ONPEIEIICHUE BO3MOXKHOIO BOSHMKHOBEHHS HACIEACTBEHHBIX IIPU3HAKOB 2
10 CEJIEKIUH, COCTaBICHNE TEHOTUITMUYECKUX CXEM CKPEIIUBAHUS
KonTtpoabHnas padoraNe2 5
CrtpoeHue U QyHKIIUN OpraHu3Ma
Paznen 3. Teopusi 3Bos1ounu 16
Tema 3.1. Uctopusi | OCHOBHOe coiep:KaHNe 2
3BOJIIOLIMOHHOIO Teopernueckoe o0yueHue: 2
Y4YeHHS IlepBble 3BoOMOLMOHHBIE KOoHUenuuu. ['pagyanucruueckas ssomonuoHHas koHuenuus JK.b. Jlamapka.
JBuxymue cuibl 3Boionnu. Kpeanmonusm u tpanchopmusm. Cucrematuka K. JIunHes u e€ 3HaueHue OK 02
Ui GOPMHUPOBAHUS UIEU IBOIIOIUU OK 04
[Tpennocbuiku BO3HUKHOBEHHS JapBUHU3MA. DBOJIOIMS BUAOB B Npupozae. bopp0a 3a cyiiecTBoBaHuUe. 2
EcrectBennblif or6op. JluBepreHuus mnpuszHakoB U BujooOpa3oBaHue. OCHOBHBIE IOJIOKEHHS
cuHTeTnueckoil Tteopuu sBomouuu (CTI). Ponp 3BomonnoHHONH Teopuu B (OPMUPOBAHUM HAYYHOM
KapTHUHBI MUPA
Tema 3.2. OcHOBHOeE coJep:KaHue 2
Mukpo3Boaroumst Teopernueckoe o0yueHnue: 2
MuKpo3BONIONMSA M MaKpOdBOJIOLMSA KakK JTalbl IBOJIOLHMOHHOIO Ipolecca. | 'eHeTMYeckne OCHOBBI
3BOMIONMM. MyTanuu ¥ KOMOMHAIIMM KaK 3JIEMEHTapHbIM 3BOJIIOMMOHHBIN Marepuan. [lomynsuus kak
AJIEMEHTapHas €MHUIIA SBOJIIOIUH. OK 02
JBuxyme cuibl ((akTopsl) 3BONIONUU. MyTalMOHHBIA TMpolecC M KOMOMHATHBHAs HW3MEHUUBOCTD. 2

Murpauusa.  M3omsiums  nmomymauuid:  reorpaduueckas  (IPOCTpAaHCTBEHHas),  OMOJIOTHMYEcKas
(penpoayKTUBHAs).
EctecTBeHHbI 0TOOp — Hampasisonmii Gakrop 3Bomonun. bops0a 3a cynecTBOBaHHE KaK MEXaHH3M




JIeMCTBUSL €CTECTBEHHOr0 0TOOpa B momysiusax. Bun u ero kpurepuu (npusHaku). BunoobpazoBanue kak
pe3ynbTaT MUKPO3BOJIIOLUU

Tema 3.3. OcHOBHOe coJiep:KaHue 2
MakposBosionust Teopernueckoe o0yueHue: 2
MakposBomorusa. Dopmbl ¥ ocHOBHbIe HampasieHust Makpodpomonnu (A.H. CeseproB). Ilytu OK 02
JOCTIDKEHUST OMOJIOTMYEecKOro mporpecca: apomMopdo3, HauoaganTtanus, odmas aerenepanus. MeToabl 5
M3Y4YEHUST MaKpOIBOIOIMU. 3aKOH 3apoabIieBoro cxoacTBa (3akoH K. bapa). buorenernueckmii 3akoH (O.
I'exkens, . Mromep). OOme 3aKkOHOMEPHOCTH (TIPaBUIIA) IBOIIOLUN
Tema 3.4. OCHOBHOe co/Iep:KaHue 4
Bosnuxknosenue u | Teopernyeckoe o0yueHue: 4
pa3BuTHE KM3HH ['unoTe3sl 1 TEOPUH BOSHUKHOBEHHS XKM3HM Ha 3eMJie: KpealloHU3M, CaMOIPOU3BOJIbHOE (CIIOHTAHHOE) 2
Ha 3emJe 3apO’KJI€HUE, CTAllMOHAPHOE COCTOsSIHUE, MaHcrepMmus, Ouomnod33. Hagamo opraHudeckoil 3BOJIOILMH. OK 02
[TosiBNeHHEe TEPBBIX KJIETOK. DBOJIOLUSA MeTabonu3Ma. ODBOJIONMS TMEPBbIX KIETOK. [IpoxapuoTel u OK 04
9yKapuoThl. IIpoucxoxaeHne MHOTIOKJIETOYHBIX OpraHu3MoOB. BO3HUKHOBEHHME OCHOBHBIX LIAPCTB
JyKapuoT.
OCHOBHBIE YEPTHI IBOJIIOLIMH PACTUTENBHOIO MUpa. OCHOBHBIE UEPTHI IBOJIIOLIMY KUBOTHOTO MHUpa 2
Tema 3.5. OcCHOBHOe co/iep:KaHue 4
IMpoucxoxnenune Teoperunyeckoe o0yueHue: 4
YeJI0BeKa — AHTpomosioruss — Hayka O 4enoBeke. CHcTeMaTH4yecKoe MOoJIoKeHHEe udenoBeka. CXOACTBO 4eIoBeKa ¢
aHTpoMnoreHe3 KUBOTHBIMU. OTJIMUMS 4YEIOBEKA OT JKUBOTHBIX. IIpSIMOXOXKIEHME M KOMILIEKC CBSI3aHHBIX C HHUM 5
pU3HAKOB. Pa3BHUTHE roJIOBHOIO MO3ra U BTOPOI CUTHaJIbHOU cucTeMbl. COOTHOIIEHHE OMOIOTMYECKUX U
COLMAJIbHBIX (P)aKTOPOB B AaHTPOIIOTEHE3E OK 02
OcHOBHBIE CTaJMM AHTPOIIOreHe3a. J[pHONMUTEeKH — MpelKH 4YeIOoBeKa M YeIOBEKOOOPa3HBIX 00€3bsH. OK 04
ITpoToanTpon — NpeaIIECTBEHHHK 4eloBeKa. ApxaHTpon — JpeBHeWmui dvenosek. IlanmeoanTponm —
JIpeBHUM yenoBek. HeoaHTpom — uenoBek COBPEMEHHOIO TUIA. DBOJIIOLNS COBPEMEHHOTO YEIOBEKaA.
Yenoseuecknue packl. OCHOBHbIE OOJBIIME pachl: €BpONEOMHAs (€Bpa3MiiCcKas), HErpo-aBCTPAIOHUIHAS 2
(oxBaTropHalibHas), MOHTOJIOMJHAs (a3MaTCKO-aMepUKaHCKasi). Bpemss u MecToO BO3HHUKHOBEHUS
4eJI0BEUYECKUX pac. ENMHCTBO UenoBEUECKUX pac
KouTtpoubHasn
TeopeTnueckne aciEKThl SBOJIIOLMM KU3HU Ha 3eMiie 2
padoraNe3
Pa3nes 4. Jxosorus 20
Tema 4.1. OcHoBHOE coepKaHue 2 OK 01
JKOJIOTHYECKHUEe Teopernueckoe odyueHue: 2 OK 07




(paxTopsl H cpensbl
KU3HH

Cpe,Z[BI oOuTaHus OpTraHu3MOB: BOAHAasA, HA3CMHO-BO3JAYyIIHAasd, ITOYBCHHAs, BHYTPHUOPTaHW3MCHHAA.
DU3HKO-XUMUYECKHE OCOOEHHOCTH cpen obuTanus OpraHu3MoOB. HpI/ICHOCO6J'IeHI/IH OpPraHnu3MoB K JXU3HH B

pasHbIX cpenax. [lonstue sxonornueckoro gaxropa. Kmaccudukamms skonorndeckux Gpaxtopos. [Ipasuiio 2
muaumyMa 1O, JInbuxa. 3akon TosnepantHoct B. llendopna
Tema 4.2. OcHOBHOe coJiep:KaHue 4
Homysinus, Teopernueckoe o0yueHue: 2
coodecTBa, DKOJIOTMYECKasi XapaKTepUCTHKA BHUJAA W MOIMYJSIUUU. OKOJOTMYEeCKas HHUIIA BUAA. ODKOJIOTHYECKUE
IKOCHUCTEMbI xapakrepucTuky nomyssinun. CooduiectBa U 3kocucteMbl. bruonieno3 u ero crpykrypa (B.H. Cykaues).
Cs3u Mexay opranusmMamu B OuoneHoze. CTPYKTypHbIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOAYIIEHTHI, 5
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U MOTOK YHEPTUU B 3KOcUcTeMe. Tpodudeckne ypoBHH. OK 01
AHTpPOIIOTEHHBIE DKOCHCTEMBI. Arpo3kocucTeMbl. OTIWYMS arpo’KOCHCTEM OT OHOreoIeHO30B. OK 02
YpboskocucteMbl. OCHOBHBIC KOMITIOHEHTHI YPOOIKOCHCTEM OK 07
IlpakTHyeckune 3aHATHA: 2
Tpoduueckue nenu u cetr. OCHOBHBIE MTOKA3aTEIHN SKOCHCTEMBI. boMacca u mpoayKIust. DKOJIOTHYECKHEe
MUpaMUJIBI Yucell, buomMacchl U Hepruu. [IpaBuiio nupaMuabl SHEPTHH. 5
Pemenne mnpakTHKO-OPMEHTHPOBAHHBIX PACUYETHBIX 33/JaHUl IO TEPEHOCY BEUIeCTBA M HSHEPIHU B
9KOCUCTEMAX C COCTAaBJICHHE TPO(UUECKUX LIeTel 1 mupaMu OMOMACChl U YHEPTUHU
Tema 4.3. OcHOBHOE co/iep:KaHue 4
buocdepa - Teopernueckoe o0yueHune: 2
rja00aabHast buocdepa — xxuBas ob6onouka 3emnu. PazButue npencrasienuit o Ouocdepe B tpynax B.W. Bepnaackoro.
IKOJOTHYECKAsI Ob6nactu 6uocdeps u e€ cocta. JKupoe BemecTBo 6rocdepsl U ero GQyHKINH OK 01
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus Ounochepsl. OcobeHHocTH OHOchepsl Kak I00aJbHON 3KOCHCTEMBI. 2 OK 02
Jlunamuyeckoe paBHOBecue B Ouocdepe. PurmMuunocts siBnenuil B 6nocdepe. KpyroBopotsl BemecTs u OK 07
OMOTeOXMMHUYECKUE IUKIIBL. [ 100aIbHBIE SKOIOTHYECKHE TIPOOIEMbl COBPEMEHHOCTH U ITYTH WX PEIICHHSI
IIpakTHyecKue 3aHATHA: 2
Pemenue nmpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/lady Ha OIpeJesIeHUe IUIOMAAN HACAKICHUH IS 2
CHW)KEHMSI KOHLIEHTPAIlUU YTJIEKUCIIOT0 ra3a B aTMoc(epe CBOET0 peruoHa NpoKUBaHUs
Tema 4.4. OcHOBHOE coJiep:KaHue 2
Bausinue Teoperuueckoe od0yueHnue: 2 OK 01
AHTPONOreHHBIX AHTpONOreHHble BO3JEHCTBUS Ha Ouocdepy. 3arps3HeHHs Kak BHJ aHTPOIOI€HHOTO BO3AECHCTBUS OK 02
¢akTopoB Ha (xumuueckoe, ¢pusuueckoe, buonocuueckoe, omxoovl npouzeoocmea u nompeodienus). AHTPOIIOTEHHBIE 5 OK 04
onocgepy BO3/IeHCTBUS Ha atMochepy. BozneiictBus Ha runpocdepy (3acpasHeHus u ux ucCmouHuKu, UCMOWEHUs] OK 07

600). BoszneiictBus Ha snmrochepy (Oezpadayus nouswvl, 030elcmeue HA 20pHble NOpood, Heopa).




AHTpPOIIOTCHHBIC BO3JCHCTBHS HAa OHOTHYECKHE COOOIIECTBA (Zeca u pacmumenvhvle CcO0OWecmada,
JHCUBOMHBLU MUD)

Tema 4.5. Bausinue | OcHOBHOe coiep:KaHue 8
COLIMAJIbHO- Teopernueckoe o0yueHue: 8
IKOJOTHYECKHUX 310poBbe U ero coctapisromue. MakTopsl, MOJOKUTEIBHO M OTPULATEIBHO BIUAIOIIME HA OpPraHU3M
(¢axTopos Ha yejoBeKka. BpenHbie MpUBBIYKHY: TOCIEACTBHS U npodunakTuka. [Ipodiema TeXHOTEHHBIX BO3JICHCTBUI Ha
3I0POBbE Y€JI0BEKA | 3TOPOBBHE YENIOBEKA (DJIEKTPOMArHUTHBIE MOJIsA, ObITOBAs XWMHA, U30BITOYHBIC IIYMbl, paAualus U T.II.). 4
Apanranysi opraHu3Ma 4elioBeka K (pakTopaMm OKpY’Karollei cpeabl. 3allUTHbIE MEXaHU3Mbl OpraHu3Ma OK 02
YeJI0BeKa. 310pOBbE U pabOTOCIOCOOHOCTB. OK 04
[Mpuntunsl GopMupoBanus 310poBhecOeperaromero mnopeneHus. dusnyeckas aKTUBHOCTh M 370POBBE. OK 07
I'pynnbr  310poBba. OCHOBBI  3aKaJMBaHMs. bDHOXMMHYECKHME acCHEKThl pPalMOHAIBHOIO IHMTAHHS. 5
Omnpenenenyue CyTOYHOro panuoHa nutanus. [IpaBuna 6e€30macHOro UCmnoiab30BaHUs OBITOBBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB.
Onpenenenue CyTodyHOro pauuoHa nuraHuss. Co3gaHMe WHAMBUAYAJIBHON MaMATKU 110 OpraHu3aluu
panroHaIbHON (PU3NYECKON aKTUBHOCTH. 2
Kounrpoabsnas padoraNed 2
TeopeTnyeckre acCleKThbl 3KOJIOTUH
IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COAEPKaAHNUE (COAep:KaHUe MPUKJIATHOTO MOAYJISA)
Paspnen S. buoJiorusi B :KU3HH 8
Tema 5.1. Conep:xanue 4 OK 01
buorexnosiorun B | TeopeTnueckoe o0yueHnue: 4 OK 02
JKU3HU KAXKI0TO buortexHonoruss kak Hayka M INpou3BoAcTBO. OCHOBHBIE HAIPaBICHHUS COBPEMEHHON OMOTEXHOJIOTHH. OK 04
Mertonabl O6uotexHonmoruu. OOBEKTHl OMOTEXHOJIOTMH. OJTHKA OHMOTEXHOJNOTMYECKUX U TeHETUYECKHUX 4
sKcrepuMeHTOoB. [IpaBuia norcka u aHanu3a OMO3KOJIOTHYECKOW NH(OPMALIUY U3 PA3IMYHbBIX HCTOYHUKOB
(HayyHast ¥ yyeOHO-Hay4yHasl JUTepaTypa, CpeJICTBa MaccoBoil nHGopMaiuu, cetb IHTEpHET U pyrue)
Tema 5.2. Conep:xanue 4 OK 01
buorexnosorun B | TeopeTnueckoe o0yueHnue: 2 OK 02
MeIHIHHE H Pa3Butue OnoTexHONOTHI B 00JIACTH MEAULIMHBI U (papMallMi U IPUMEHEHUE UX B )KU3HU YEIOBEKa, TOMCK OK 04
¢bapmauuun U aHaIu3 MHQOpMAIMU U3 pa3IMYHBIX MCTOYHHUKOB (Hay4yHas U y4yeOHO-Hay4yHas JUTepaTypa, CpeicTBa 2
MaccoBoOW nHGpopMaluu, cetb IHTEepHEeT U Apyrue)
TIpakTHYeCKHe 3aHSI THS: 2
AHanu3 uHpopMaIuu 0 pa3BUTHN OMOTEXHOJIOTUN B MEULIMHE U (apManuu (TI0 TpyTImnam) 2




OcHoBHOe coJep/kaHue

Pa3nen 6. Buoskojiornueckune uccjaieqoBanus 8 OK 01
Tema 6.1. OcHoBHbIe | OCHOBHOE COJIep:KaHNe 2 OK 02
MeTOABI TeopeTnueckoe o0yueHue: 2 OK 04
0M0IK0I0rMYeCKHX Hayunplii  meton. Mertonpl  OMOPKOJOTHYECKMX  HMCCIICIOBAHMM:  TOJIEBBIE, J1abOpaToOpHEIE, OK 07
nccie10BaHMi HKCIEPUMEHTAIbHbIE. MOHUTOPUHT OKPY>KaIOIIEH Cpebl: JIOKAIbHBINA, perHOHAIBHBIN U TTT00ATbHBINA 2
Mertobl noucka, aHaau3a 1 00paboTKH HHPOPMALIMU O IPOEKTE B PA3JIMYHBIX HCTOUHUKAX
Tema 6.2. OCHOBHOe co/Iep:KaHue 6 OK 01
buoskonoruuecknii | TeopeTudeckoe odyueHue: 2 OK 02
IKCIEPUMEHT O0630p TeM yueOHO-HUCCIIEOBATEILCKUX MPOEKTOB. BBIOOp ydeOHO-UCCIEn0BaTEIbCKOTO MPOEKTa M3 OK 04
npeioKeHHbIX. POpMUPOBAHKUE KOMaHAbl IPOEKTa. AJITOPUTM BBIIIOJHEHUS IPOEKTA. OK 07
Kaxnas rpynna BeIOMpaeT OJUH U3 BAPHAHTOB yUe€OHO-HCCIIEI0BATENbCKUX IIPOEKTOB.
ObocHOBaHME  aKTyaJIbHOCTH  BBIOpaHHOW  TeMbl.  BpIsgBieHne  mpoOJeMbl  HCCIEIOBaHHA, 2
dopmynupoBanue runore3sl. Beibop MeTonoB uccienoanus. Beibop Touek orOopa npob Ha TEPPUTOPUU
uccienoanus. IloctaHoBka wnenelt u 3amau ucciaenoBanusd. OmnpexneneHue (OpMbI IPEICTaBICHUS
pE3yJIbTaTOB HccaenoBaHuss. ONpeaesIeHue ATAOB U COCTaBJICHUE IUIAHA UCCIIEOBaHMS
3ammra mnpoekra. [IpencraBieHue pe3yiabTaTOB BBINOJIHEHUS YYeOHO-MCCIIEAOBATEIBCKUX MPOCKTOB 4
(BBICTYILIEHUE C MIPE3EHTAINEH)
IIpome:xxyToyHasi arTecTanus (IK3aMeH) 12
Bcero: 144




3. YcioBus peaju3anuy NporpaMMbl y4eOHOM JHCIUILTHHBI

3.1. Jnsa peaau3anmuu mporpaMmbl Y4eOHO# THCHUIIHHBI JOJLKHBI OBbITH
npeaycMOTpeHbIc/IeyIoNHe clelaJIbHble IIOMeleHHs

Kabuner «huonocuuy, OCHalICHHBI 000PYIOBAHUEM:

MeO0eb, T0CKa, MeJl, HarJIsHbIE TOCOOMS (KOMIUICKThI YI4EOHBIX TaOJIHUII, TIAKaTOB),

TEXHUYECKUMH CPEJICTBAMHU OOYUYCHHS: KOMIBIOTEP C YCTPONCTBAMH BOCIIPOU3BEICHUS
3BYKa, IPUHTEP, MYJIbTUMEIUITHBIA IPOEKTOP C IKPAHOM.

JlaGopaTopus, ocHamieHHas OOOpPYAOBAaHUEM MJISi MPOBEIACHUS 3aHSATHNA: MHKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETP, J1abopaTopHas nocyaa (IpoOUPKH, MOACTABKH JIJIsl MPOOUPOK, MUHIETHI,
MECOK, CTYNKH C TIECTHKaMH, MPEIMETHbIE M TIOKPOBHBIE CTEKJA, CTEKISHHBIC MAIOYKH,
npenapoBajibHbIe WIJIBI, (UIbTpOBaibHAsE Oymara (candeTku), CTakaHbl) TUIIEPTOHUYCCKUN
pacTBop xyopuzaa Hatpusi, 3%-Hblil pacTBOp MEPOKCHIA BOJAOPOJ]A, pacTBOp Hojaa B HOIUCTOM
KaJIuy, TJUIEepUH, KIyOHU KapTodens, JIUCT 3104eH KaHAJACKOH, Mo/ psOUHBI OOBIKHOBEHHOMN
(psIOMHBI MM TOMATA), JIyK peryaThlii, pa3BEJACHHBIC B BOJIE IPOXIKH);

3.1. HudopmanmoHHOe 0OecniedeHHe peaTu3alui MPOrpaMMbl

Jnia peanuzauuu nporpaMmbl OMOIMOTEYHBIH (OHA 00pa30BaTENbHON OpraHHU3aINH
UMeEeT TICUaTHBIC W/WIM DJIEKTPOHHBIC 00pa3oBareibHBIC W WH(OOPMAIMOHHBIE PECYpPChI IS
HCIIOJIb30BaHUs B 00pa30oBaTeIbHOM IpOIIecce.

IIpu ¢opmupoBanun OubaMOTEYHOro (QoHAa oOpa3oBaTEeNbHOM  OpraHu3anuen
BbIOMpaeTCsl HE MEHee OJHOTO M3JaHHsS U3 MEePEUUCICHHBIX HIKE MEeYaTHBIX M3JaHUM U (W)
AJICKTPOHHBIX H3JAHUN B KAdye€CTBE OCHOBHOTO, MPU ATOM CIHUCOK MOXET OBITh JOTOJHEH
HOBBIMU U3JIaHUSIMH.

3.1.1. OcHoBHBIE IEYATHbIEC U3TAHUA

1. buomorms: 10-it kimacc: 0a30BbIi ypoBeHb: yueOHuMK / B.B. Ilaceunmk, A.A.
Kamenckuii, A.M. PyOuoB u ap,; nox pea. B.B. Ilaceunuka. — 7-e u3n., crep. — Mockaa:
IIpocsemenue, 2025.

2. buomorusa: 11-ii kmacc: Oa3zoBblii ypoBeHb: yueOHMK / B.B. Ilaceunuk, A.A.
Kamenckuii, A.M. PybuoB u ap,; mox pea. B.B. Ilaceunuka. — 7-e usn., crep. — Mocksa:
IIpocsemenue, 2025.

3.1.2. OcHOBHbBIE JJIeKTPOHHbIE U3IaAHUSA

1. buomorusa. 10-11 kmacc (yriyOneHHBIM ypOBEHB): YUEOHHK MAJS CPEAHEro OOIIero
obpazoBanus / B. H. Speirun [u ap.]; mox obmieit pegakmueit B. H. Speruna. — 2-¢ w3a. —
Mocksa: U3natenbctBo FOpaiit, 2022 — 357 ¢. — (Haponnoe npocsenienue). — ISBN 978-5-
534-15630-0. — Tekcr: anexTponHsIi // O0pazoBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. O6yxoB, /JI. K. buonorus: KJIeTKM W TKaHH: Y4eOHOE TOCOOME HJisi CpPEIHEro
npodeccuonanbHoro oopazosanus / [[. K. O6yxos, B. H. Kupunenkosa. — 3-e u3a., nepepad. u
non. — Mocksa: UznatensctBo FOpaiit, 2022 — 358 ¢. — (IIpodeccrnonanbroe o6pa3oBanue).
— ISBN 978-5-534-07499-4. — Texkcr: anexTponHsbIit // OOpa3oBatensHas miardopma FOpait
[caitr]. — URL.: https://urait.ru/bcode/494034

3. buonorus: yaeOHUK M MPAKTUKYM JUIS CpeaHEero npodeccuoHanbHOro oopasoBanus /
B. H. Speirun [u ap.]; nox penakuueit B. H. fApbiruna. — 2-e usa. — Mocksa: U3narenscTBo
FOpaiit, 2022 — 378 ¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-09603-3. —
Texct: onmektponubiii  // OOpaszoBarenvHas 1iatpopma HOpaiit [caitit]. — URL:
https://urait.ru/bcode/489661

3.1.3. JlonmoaHuTE/IbHbIE HCTOYHUKHU
1 Tewtnop J. buonorus: 8 3 . T. 1 / 1. Tewinop, H. I'pun, V. Crayt; nmox pen.P. Conepa;
nep. 3-ro anri. u3a. — 14-e uzn. —M. : Jlaboparopwust 3Hanuii, 2022 — 454 c.



4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUSIYYEBHOM
TACIATLITAHBI

KonrTpoas wu

OlleHKAa Pe3yJbTaToB

OCBOCHHA

0011e00pa3oBaTeIbHON  TUCIUILIAHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HAapaBIeHHbIC Ha (POPMHUPOBAHUE OOLINX
U po(ecCHOHANBHBIX KOMIIETEHLIUH 110 pa3jesiaM U TeMaM COJiepKaHus ydeOHOro MaTepuaia.

Oo0masn Paznea/Tema T oeHOYHBIX MEPONIPUATHH
KOMIIeTeHIIUsI
Pa3nea 1. Knerka — KonTpoubHnas padora “MoJieKkyJIApHBIT
CTPYKTYPHO- YPOBEHb OPraHHU3alUM KUBOT0”
(pyHKUMOHA/IbHAS eANHULIA
KHBOT0
OK 02 Tema Nel. 1. 3anojiHeHue Ta0JIULBI C OIIMCAHUEM
buonorus xak Hayka METOJI0B MUKPOCKOIIMPOBAHUS € UX
JIOCTOMHCTBaMH M HEJJOCTATKaMHU.
3anonHenue Tabauipl «Bkiaa yueHbIX B
pa3BUTHE OHOIOTHI
OK 02 Tema Nel.2. 3anonHeHne CPaBHUTEIBHOM TaOIUIIBI
OO6m1as XapakTepUCTUKA )KU3HU | CXOJICTBA U PA3NIMYUM )KUBOTO U HE
JKUBOTO
OK 01 Tema Nel.3. ®poHTaTBHBINA OITPOC
OK 02 buosiornuecku BaxxHbIC [ToaroroBka yCTHBIX COOOIIEHUH C
OK 04 XHMHUYECKHE COCIMHCHU Npe3eHTaluen
OK 01 Tema Nel 4. OueHuBaemasi JUCKYCCHS IO BOTIpOCaM
OK 02 CtpyKTypHO-DYHKIMOHATbHAS  |JIEKIUH
OK 04 OpraHM3aIus KIETOK Pa3paboTka MeHTanbHON KapThl MO
KJ1acCU(UKALMU KJIETOK U UX CTPOCHHUIO Ha
IIPO- ¥ 3YKapUOTHUYECKHX U MO L[apCTBaM B
MUHU TPYIIax
BrinonHenue u 3amuTa J1abopaTOpHBIX
pabor:
«CtpoeHue KJIeTKH (pacTeHusl, 5)KUBOTHBIE,
rpuObl) U KJIETOYHBIE BKIIOUEHUS (Kpaxmall,
KapOTUHOUbI, XJIOPOIJIACTHI,
XPOMOILIIACTHI)»,
OK 01 Tema Nel.5. OpOHTAIBHBIN OIIPOC
OK 02 CrpykrypHO-(yHKIIHOHANBHBIE |Pa3paboTka rimoccapust
(akTOpbl HACTIEICTBEHHOCTH Pemenue 3anau Ha onpenenenne
MOCJIEI0BATENHHOCTH HYKJIEOTH]IOB
OK 01 Tema Nel.6. OpOHTAIBHBIN ONIPOC
OK 02 [Ipoueccsl MaTpu4IHOTO Tect «IIponeccel MATPUYHOTO CUHTE3A»
CHUHTE3a Pemenue 3anau Ha onpenenenne
MOCJIE0BATEILHOCTH aMHUHOKHCIIOT B
MOJIeKyJe Oenka
Pemenue 3agau Ha onpeneneHue
MIOCJIE0BATEIBHOCTH AMUHOKHCIIOT B
MoJIeKyJe Oenka B ciiydyae U3MEHEHUs
nocyeaosareabHocTy Hykieotunos JTHK
OK 02 Tema Nel.7. @poHTAJIBHBIN 0IIpOC




OK 04

Hexnetounsie GopMbl KU3HU

[ToaroroBka yCTHBIX COOOIIEHUH C
Ipe3eHTaluen (BUpycHble U
OakTepuanbHbIe 3a001eBanus. OO0IHe
MIPUHIIMITBI UCTIOTH30BAHUS
JIeKapCTBEHHBIX BelecTB. OCOOEHHOCTH
MPUMEHECHUS aHTHOMOTHKOB)

OK 02 Tema Nel.8. ®poHTaTBHBINA OITPOC
OOMeH BemecTB U 3aroHeHUe CPABHUTEIHLHOU TAOIUIIBI
MIpeBpalIeHIE SHEPTUU B XapaKTepUCTHK TUIIOB 0OMEHa BEILIECTB
KJIETKE
OK 02 Tema Nel.9. OO6cyxaeHre o BOIpocam JIeKIHH
OK 04 JKM3HEHHBIN UK KIETKH. Pa3paboTka JIeHThI BpeMEHH )KM3HEHHOTO
Muro3. Melio3 LUKJIA
Paspnen 2. Crpoenue u KonTtpoJsbHas padora «CTpoeHue u
(pyHKuuu opranuzma (pyHKIMH OpPraHu3mMa
OK 02 Tema Ne2.1. OuenuBaemas IUCKycCus
OK 04 Crpoenue opranuszma Pa3paboTka MEHTaJIBHOW KapThl TKAHEH,
OpraHoOB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHust, )KUBOTHBIE, YETIOBEK) C
KpaTKOW XapaKTePUCTUKON UX (pyHKITHIA
[ToaroroBka u mpeCTaBICHUE YCTHBIX
coO0011IeHUH ¢ pe3eHTanuel (MMMYHUTET,
nH(pEKIMOHHBIE 3a00JIeBaHNs, THIEMUH,
BaKIMHALINS)
OK 02 Tema Ne2.2. ®poHTaATBHBIN OITPOC
DopMbI pa3MHOKEHHUS 3anongHeHne TaOIHIIbI ¢ KPATKOU
OpPraHHU3MOB XapaKTepUCTUKON U TpUMepaMu Gopm
Pa3MHOXKEHHUS OpPraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka neHTHI BpeMEHHU ¢
OK 04 OHTOreHe3 KUBOTHBIX U XapaKTEPUCTUKOM 3TAIOB OHTOI€HE3a
YyenoBeKa OTZIEJIBHOM I'PYIIION )KMBOTHBIX M YEJIOBEKA
10 MUKPOTpYIIaM
Tect/onpoc
OK 02 Tema Ne2 4. CocraBreHne XKU3HEHHBIX LIMKJIOB PACTEHUI
OK 04 OHTOTeHEe3 pacTeHH o oT/e’aM (MOXOBUIHBIC, XBOIIECBUIHBIC,
MallOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
OcHoBHble nIOHATHA TeHeTukH | Tect
OK 02 Tema Ne2.6. OpOHTAIBHBIN ONIPOC
OK 04 3aKOHOMEPHOCTH TecT no Bompocam JieKuun
HacJIeJ0OBaHUs Pemenue 3anau Ha onpenenenne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB [P MOHO-,
JTU-, TOJINTUOPUIHOM M aHAJIU3UPYIOLIEM
CKpEIMBAHUH, COCTABICHHUE
TFeHOTUITMYECKHUX CXEM CKPEIIUBAHUS
OK 01 Tema Ne2.7. Tect
OK 02 B3anmoneiicTBre reHoB Pa3zpaboTtka rioccapus




Pemenwne 3aa4 Ha onpeseneHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB IIPH
pa3INYHBIX THITAX B3aMMOJICHCTBHS ICHOB,
COCTaBJIEHHE TEHOTHUITNYECKHX CXEM
CKpEeIUBaAHHMS

OK 01
OK 02

Tema Ne2.8.
CremnneHHoe HACIE[OBaHUE
MIPU3HAKOB

Tect

Pa3paboTka rioccapus

Penrenue 3amau Ha onpezencHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJICJICTBEHHBIX MTPU3HAKOB NIPU
CICTIJICHHOM HACJICJIOBAaHUH, COCTABJICHUE
TCHOTHITMYECKUX CXEM CKPCIUBAHHUS

OK 01
OK 02

Tema Ne2.9.
I'eneTuka nona

Tect

PazpaboTtka rioccapus

Pemenue 3aa4 Ha onpeseneHme
BEPOSTHOCTH BOSHHUKHOBECHHUS
HACJIEICTBEHHBIX MPU3HAKOB, CIEIUICHHBIX C
IOJIOM, COCTABIICHUE TCHOTHITHYECKUAX CXEM
CKpEIIUBaHUS

OK 01
OK 02

Tema Ne2.10.
I'eHeTuka yesoBeka

Tect

Pa3pabotka rioccapus

Pemenue 3anau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB, UCII0JIb3YA
METO/Ibl TEHETHKHU YEJIOBEKA, COCTABIICHUE
FCHOTUIIMYCCKHX CXEM CKPCUIMBAHUA
[ToAroToBKa yCTHBIX COOOIIEHUM C
MPE3EHTAlNEN O HACIIEICTBEHHBIX
3a00NIeBaHUAX YeJIOBEKa

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH U3MEHUYMBOCTH

Tect

Pemenue 3agau Ha onpeneneHue Tuna
MYyTallMU IIPU NIepeadye HacaeACTBEHHBIX
MPU3HAKOB, COCTaBJIECHUE N'€HOTUITUYECKHUX
CXEM CKpPEIIUBAHUSA

OK 01
OK 02

Tema Ne2.12.
Cenexuusi OpraHu3MoB

Tect

PazpaboTtka rioccapus

Pemenwne 3aa4 Ha onpeseneHue
BO3MOXXHOI'O BOBHUKHOBCHU L
HACJICJICTBEHHBIX MPU3HAKOB 110 CENEKIIUH,
COCTABJICHUEC I'CHOTUIIMYCCKUX CXEM
CKpEIIUBaHUS

Pasnen 3. Teopusi 3BoJ1IonNH

KonTtpoubnas pa6ora “Teopernueckue
ACHEKThI IBOJIIOIUH KU3HHU Ha 3emie”

OK 02
OK 04

Tema 3.1.
Hcropus 3BOIIOIIMOHHOTO
YYEHUA

@pOHTAIBHBIN ONPOC
PazpaboTka JeHTbl BpEMEHU Pa3BUTHUS
SBOJIFOLIMOHHOTO yYEHUS

OK 02

Tema 3.2.
MukposBontonus

OpOHTAIBHBIN OIIPOC
Pa3pabotka rioccapus TEpMUHOB




OK 02 Tema 3.3. OuenuBaemasi TUCKyCCUS
MakposBonronus PazpaboTka rioccapust TEpMUHOB
OK 02 Tema 3.4. @poHTaATIBHBINA OITPOC
OK 04 Bo3HukHOBEHME U pa3BUTHE IToaroroBka u npeacTaBiIeHUE YCTHOTO
KU3HU Ha 3emiie COOOILIEHUS U JICHTHI BpEMEHU
BO3HUKHOBEHHUSI U PA3BUTHS )KUBOTHOTO U
pPacTUTEIHLHOTO MHUpa
OK 02 Tema 3.5. @poHTaATIBHBINA OITPOC
OK 04 [IpoucxoxaeHue yenoBeKa — PazpaboTka JeHT BpeMEeHU 1 MEHTAJIbHBIX
aHTPOIOTeHE3 KapT Ha BBIOOD:
“OBOIIOIMS COBPEMEHHOI'O YEJIOBEKA ™,
“Bpems 1 myTH paccesieHus YelaoBeKa 1o
wianere”, “Bnusane reorpaduueckoit
cpenbl Ha MOp(hOJIOTHIO U (PU3UOTIOTHIO
yenoBeka”, “HUenoBeueckue pacel”,
o0cyxaeHue
Pasnen 4. JxoJiorus Kontpoabnas padora “Teopernueckue
aCIeKThI IKOJIOTHU”
OK 01 Tema 4.1. TecT no skooruyeckum Gakropam 1
OK 07 Dkosnoruueckue GpakTopsl U cpesiaM KU3HU OPraHUu3MOB
CpEebl KU3HU.
OK 01 Tema 4.2. CocraBiieHHE CXEM KpyroBOpOTa BELIECTB,
OK 02 [Momymsimus, cooOrecTna, UCII0JIb3Ysl MaTEpHUAJIbI JIEKIUU
OK 07 9KOCUCTEMBbI Pemenne npakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJ]aHHil 110 ePEeHOCY BEIIeCTBa
Y SHEPIHH B SKOCUCTEMAX C COCTaBJICHUE
Tpouueckux menen U nupamu OMoMacchl
Y DHEPTUHU
OK 01 Tema 4.3. OueHuBaemasi JUCKYCCHUS
OK 02 buocdepa - rmodanbHast Tect
OK 07 9KOJIOTMYECKasl CUCTEMA Pemenne nmpakTUKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aj]ad Ha OIpe/ieIeHHe
MJIOIA M HACAKACHUH Il CHUKEHUS
KOHIEHTPALUHU YIIIEKUCIIOro ra3a B
aTMoc(epe CBOero pernoHa MpoKUBaHUs
OK 01 Tema 4.4. Tect
OK 02 BinsiHue aHTpOnoreHHsIx Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX
OK 04 ¢dakTopoB Ha Ouochepy pPacYeTHBIX 3aJJaHUM 10 COXPaHEHUIO
OK 07 MPUPOAHBIX PECYPCOB CBOETO PETHOHA
MIPOKUBAHUS
OK 02 Tema 4.5. OuenuBaemasi JUCKyCCUs
OK 04 Bnusiaue conuanpHO- BrinosiHeHUS MPaKTUYECKUX 3aJaHUI:
OK 07 IKOJIOTUYECKHX (haKTOPOB Ha “OnpenesieHre CyTOYHOTO pallioHa

3J0POBBEC YCIOBCKA

MMUTaHUs ",

“Co3anre MHAMBHIYaIbHOUM MaMsATKH 10
OpTraHHU3aIH PalMOHATBFHON (PU3HUECKOI
aKTUBHOCTH

IIpodeccnonanbHo-
OPHEHTHPOBAHHO CO/IePKAHME




Pa3nen 5. BuoJsorus B ;Ku3HU

OK 01 Tema 5.1 Wudopmanus o HayIHBIX JOCTHKEHHUIX B

OK 02 buotexHonoruu B JKU3HU 0071aCTH T€HETHYECKUX TEXHOJIOTUH,

OK 04 Ka)KI[0ro KJIETOYHOW MHKXEHEPUH, MUILIEBBIX
OMOTEXHOJIOTHH (110 TpymnIam),
MIPEICTABJICHUE PE3YIbTATOB PEIICHUS
KeMCoB

OK 01 Tema 5.2. Nudopmanus o pa3BuTUr OMOTEXHOIOTUI B

OK 02 buotexHonoruu B MeIUIMHE M |MEIUIMHE U (papManuu (1o rpymmam).

OK 04 (hapmanun

Pa3znen 6. buoskosornueckune |IIperncraBienue pe3yabTaToOB BBITOJTHEHUS
HccJie0BaHuSA yueOHO-HCCIIEeI0BATEIbCKUX IPOEKTOB

(BBICTYIIJIEHUE C NTPE3ECHTALUEN )

OK 01 Tema 6.1. Tect

OK 02 OCHOBHBIE METOIBI

OK 04 OMO3KOJIOTMUECKHIX

OK 07 HCCIIeOBaHUM

OK 01 Tema 6.2

OK 02 Buoskonornueckuii Brimonnenune yueOHO-HUCCIe10BaTEIbCKOTO

OK 04 JKCIIEPUMEHT MPOEKTa Ha BBIOOD

OK 07

OK 01

OK 02 .

OK 04 BrlnonHeHne 3K3aMeHaIMOHHBIX 3aJaHUuN

OK 07




