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1. HACIIOPT PABOYEM ITPOT'PAMMBI JUCIHUIIJINHBI
«bunoaorus»

1.1. O6aacTh NpUMEHEHHs POTPAMMBI.

PaGouass mporpamma nuctuiuimHbl «buonorus» sABIsSETCS 00SM3aTENBHOW YaCThIO
MporpamMMbl  TTOATOTOBKU CHEIUAIMCTOB CpeAaHero 3BeHa mo crnenuaibHocTH 09.02.09 Beo6-
pa3zpaboTka u peanusyercs Ha 1 Kypce.

1.2. MecTto OMCHMILIMHBI B CTPYKType OCHOBHOH mpodeccHOHAILHOH 00pa3oBaTelbHOM
NPOrpaMmbl.

Buonorusi sBisercs 00s3aTeNbHON AUCHUILIMHON 001e00pa3oBaTeNbHON MOATOTOBKU
CHELMAINCTOB CPEHEro 3B€Ha I0 CIEUUAIBHOCTSM TEXHOJIOIMYeckoro mnpoduis Ha 0Oase
OCHOBHOTO 00111er0 00pa3zoBaHus. ¥ HampasieHa Ha popmupoBanue OK-1, OK-2, OK-4, OK-7

1.3. ]_Ie.]'ll/l H 3ala4i JUCHUIIJIUHBI — TpeﬁoBaHl/lﬂ K pe3yJabTaTaM 0CBOCHHUSA NUCHUIIJIUHDBI.

Heas: dGopMupoBaHue y CTyIEHTOB MPEICTABICHHUS O CTPYKTYpHO-()YHKIIMOHAIBEHOU
OpraHM3alMy >KMBBIX CUCTEM Pa3HOTO PAaHra KaK OCHOBBbI IPUHATUS PEIICHUN B OTHOLIECHUU
00BEKTOB ’KMBOW IPUPOJIBI U B IPOU3BOJCTBEHHBIX CUTYyaIHUIX.

3agaun:

1) chopMupoBaTh MOHUMAHKUE CTPOEHUS, MHOTOOOPa3usi 1 0OCOOEHHOCTEH YKUBBIX CUCTEM
pPa3sHOro YpOBHS OpraHM3allld, 3aKOHOMEPHOCTEH NpPOTEKaHUs OMOJOTMUYECKUX MPOLIECCOB U
ABJICHUM B OKpPYXXalollEeld Cpene, LEJOCTHOW Hay4HOM KapTHHBI MHUpPA, B3aUMOCBS3H U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS OIPENEISTh )KUBbIE 0OBEKTHI B IPUPOJIE; IPOBOAUTH HAOIIOACHUS 32
SKOCUCTEMAMM  JUIl  BBIABICHMS ~ €CTECTBEHHBIX M AHTPOINOTEHHBIX  HM3MECHECHMH,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUH,

3) copMHpOBaThH HaBBbIKU IIPOBEICHUS IIPOCTEHIINX OMOJIOTNYECKUX
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUNA C COONIIOZICHUEM TIpaBU 0O€30macHOro oOparieHus ¢
00BeKTaMH U 000PYy10BaHUEM;

4) pa3BUTb yMEHHUS HCIOJIb30BaTh HHGPOPMAIMIO OHOJIOTMYECKOro Xapakrepa WH3
Pa3IMYHBIX UCTOUYHUKOB;

5) cdopMupoBaTh yMEHMsI MPOTHO3UPOBATH IOCIEJICTBUS CBOEH JEATEIBHOCTH I10
OTHOILEHHUIO K OKpY’XKarollled cpene, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBATH M COONIO/ATh
Mepbl TPOPUITAKTHKHY 3a00I€BaHUI.

6) chopMupoBaTh MOHMMAaHHE 3HAYMMOCTU JIOCTHKEHHUH OUOJOTHMUECKOW HayKH MU
TE€XHOJIOTHIl B MPAaKTUUYECKOMN JEsTeNbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIULMHCKHUX
TEXHOJIOTUH U arpOOMOTEXHOJIOTHA.



1.4. Pe3y.]'leaT]:.I OCBOCHMA TUCHHUIIIIMHDBI

Koa n
HauMeHOBaHUe
(popmupyembIx
KOMIIEeTeHI M i

IInanupyemMble pe3yJibTaTbl 0CBOCHHS JMCIUIIIHHbI

Oo0mue

JAucnunimHapHbie

OK 01. Beibupath
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPy10BOTr0 BOCHIUTAHUS:

- TOTOBHOCTb K TPYyIy, OCO3HAaHHE ILECHHOCTH
TPYIOJIO0HE;

- TOTOBHOCTh K aKTHBHOH JICATEIILHOCTH TEXHOJIOTHYECKOW M
COIIMAJILHOW HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATH,

MacCTCpCTBa,

IUIAHUPOBATh M CAaMOCTOSITENIbHO  BBIMOJHATH — TaKyro
JIeSTeTbHOCTb;
- UHTEpec K pa3nuyHbiM cdepaMm  mpodhecCHOHANBHOM

JIEeATEILHOCTH,
OBnazneHve yHHBEpPCaTbHBIMU y4E€OHBIMU IMO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE JIefiCTBHS:

- CaMOCTOATEIbHO (OpMyIHpOBaTE W  aKTyaJM3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIMICCTBCHHBIN MTPU3HAK MM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 0000IICHNUS;

- OMNpeAeNATh IEU JeATCIILHOCTH, 3ajaBaTh MapaMeTpbl H
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH |
paccMaTpUBaEMBbIX SBJICHUSIX;

IMPOTUBOPCUUA B

- BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE  pE3yJIbTATOB  LEJSIM, OLEHUBATh  PUCKHU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBAaThb KPEATUBHOE MBILUICHHE TIPU  PELICHUHU

JKU3HEHHBIX TTPOOJIEM
0) 0a3oBbIe HCCIeA0BATENbCKHUE e CTBHS:
- BJAJICTh HaBBIKAMH  Y4YCOHO-HMCCIICOBATEIBCKOM U

- cOpPMUPOBAHHOCTh 3HAHHNA O MECTE W POJIM OHWOJIOTHH B
CHUCTEME HAy4YHOrO 3HaHUS, (YHKIHOHAIBHOW TPaMOTHOCTH
YEJIOBEKA IS PEIICHUS KU3ZHEHHBIX TIPOOIIeM;

- cOpMHPOBAHHOCTH YMEHHS PACKpBIBaTh COJACpPIKAHUC
OCHOBOTIOJIATAIOMIUX OUOJIOTUYECKUX TEPMHHOB W TIOHSATHH:
JKWU3Hb, KJIE€TKA, TKaHb, OpraH, OpraHu3M, BHJI, IOIYJISIIHS,
JKOCUCTeMa, OWoIeHo3, Ouocdepa; MerabomusM (0OMeH
BEILIECTB u MIpeBpaIIcHUE SHEPTHH), roOMeOoCTa3
(camoperynsuus), OrocuHTE3 Oenka, CTPYKTypHas
OpTraHMU3aIMs KUBBIX CHCTEM, AUCKPETHOCTb, CAMOPETYIIAIINS,
CaMOBOCTIPOU3BEJIEHNE (PEMpOIyKIIHs), HACIEICTBEHHOCTD,
U3MEHYUBOCTb, OHEPrOo3aBUCUMOCTh, POCT U Pa3BUTHE,
YPOBHEBasi OpraHu3aIlus;

- c(hOpMHUPOBAHHOCTh YMEHHUSI PaCKphIBaTh COJIEpP>KaHUE
OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX TEOPHUM H THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIIOLMOHHOM,
MIPOUCXOXKICHHS KU3HU U YEIIOBEKa,

- c(hOpMHUPOBAHHOCTh YMEHHUS pacKpbIBaTh
OCHOBOIIOJIAraroIre OMoIorHYecKue 3aKOHBI u
3akonomepHocTH (I'. Mengens, T. Moprana, H.1. BaBunosna,
3. Tekkensa, @. Miwomnepa, K. bopa), rpanuns wux

IIPUMEHUMOCTH K JKUBBIM CUCTEMaM,;

MpUOOpETEHHE OIbITa TMPUMEHEHHS] OCHOBHBIX METO/OB
HAay4YyHOTO  TIO3HAHUS,  MCIONB3yeMbIX B  OHOJOIHU:
HaOJIIO/IEHNsT M OINHCAaHUSl JKUBBIX CHCTEM, IIPOIIECCOB U
SBJICHUM; OpTaHU3allMM M MPOBEACHUS OHOJIOTMYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTES, BBISIBJICHUS




MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;

- BBISIBIIATH MPUYUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJIM3UPOBaTh 3a/1a4y, BBIIBUTaTh TUIIOTE3y €€ pEIIeHUs,
HAaXOJWTh  apryMEHThI  JUIS  JIOKa3aTelIbCTBAa  CBOMX
YTBEPKACHHIA, 33/1aBaTh MapaMEeTPhl U KPUTEPHUH PEIICHUS;

- QHAIM3UPOBATh IIOJYYCHHBIC B XOJIC PEIICHHS 3aJjaud
pe3yNbTAThl, KPUTUYECKH OIECHUBATh HX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCJIOBUSX;

- yMeTh TIEPCHOCHTHh 3HAHHWS B ITIO3HABATCIBHYIO W
NPAaKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

- YMETh HMHTETPHUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIIBHIaTh HOBBIE HJCH,
MOJIXO/IbI U PEIICHUS;

- CIOCOOHOCTh HMX HCIIOJB30BAHHMS B IIO3HABATEIBLHOM H
COILIMANILHOM MPaKTUKE

npeajaratb OpHUIruHaJIbHBIC

3aBUCHUMOCTH MCKOY HCCIICAYCMbIMH BCJINMYHUHAMMU,
OOBSICHEHUSI TIOJTYYCHHBIX PE3yJIbTaTOB U (HOPMYIHUPOBAHUS
BbBIBOJIOB C HCIIOJIB30BAHUCM HAYYHBIX HOHHTHﬁ, TeOpI/If/'I u
3aKOHOB;

- cOPMHUPOBAHHOCTH YMEHHUS BBIICIATH CYIICCTBCHHBIC
NPU3HAKH BHPYCOB, KJIETOK IMPOKAPHOT W  DYKAPHOT;
OOHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OPraHu3MoOB, BHUOB,
OHMOTEOIICHO30B M HAKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMEHa BEUIECTB M TPEBPAIICHUS JHEPrHH B KIETKE,
¢doToCcHHTE3a, TUIACTHMYECKOTO W HIHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OTIOIOTBOPEHUS], Pa3BUTHS U
Pa3MHOKCHUS, WHAWBUIYAIBHOTO Pa3BHTUS  OpraHHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
orbopa, BHII000pa30BaHuUs, MPHUCIIOCOOICHHOCTH OPTraHU3MOB
K cpcac O6I/ITaHI/I$[, BIIUSAHHUSA KOMIIOHCHTOB JKOCHUCTEM,
AHTPOIIOT€HHBIX N3MEHEHHUH B HKOCUCTEMAaX CBOE MECTHOCTH,
KpyroBOpOTa BEILECTB U MpeBpallleHue 3Heprun B Onocdepe;
- c(hOpMUPOBAaHHOCTb YMEHHs pelaTh OHOJIOTHYECKHE
3aaa4i, COCTaBJISAITb T'CHOTUIIMYCCKHUEC CXCMblI CKPCIIMBAHHA
JUIS pa3HbIX TUIIOB HAClI€JI0BaHMs MPU3HAKOB y OPraHU3MOB,

COCTaBJISTh CXEMbl TIEpEHOCA BEIIECTB U DSHEPIUU B
9KOCHCTeMaXx (LIeNH MUTaHUs, TUIIEBbIE CETH)
OK 02. B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMSA: - c(pOpMUPOBAHHOCTb YMEHUN KpPUTHYECKH OLIEHUBATh
Hcnonbp3oBate - c(opMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO | MH(POPMAIIMIO OMOIOTHYECKOTO COJEP’KaHMs, BKIIOYAIOIIYIO
COBpPEMEHHBIE COBPEMEHHOMY YPOBHIO pa3BUTHUsSI HAayKH U OOIIECTBEHHOH | NCEBIOHAYUYHbIE 3HAHUS U3 PA3JIMYHBIX HICTOYHUKOB (CpEICTBA
CpEJCTBA MOUCKA, IIPAKTHKH, OCHOBaHHOTO Ha Jyaore KyJbTYyp, | MacCOBOH HH(OpPMALIMU, HAYYHO-TIOMYJSPHBIE MaTepHalbl);
aHanmM3a u CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MmecTa B | MHTEPIPETUPOBATh  3TUYECKHE  ACMEKThl  COBPEMEHHBIX
MHTEPIIPETALNN MOJINKYJIBTYPHOM MHPE; UCCIIeIOBAaHUM B OHOJOTMM, MEIHUIMHE, OMOTEXHOJIOTHH;
uH(pOopMaluu U - COBEpILEHCTBOBAaHMUE SI3bIKOBOM M YUTATENBCKON KYJIbTYphI | paccMaTpuBaTh TIJI00ajdbHbIE SKOJOTHMYECKHE MPOOIeMbl
UH(POPMAaLIMOHHbIE KaK CpeJICTBa B3aUMOJEWCTBUS MEXIY JIOJAbMU U TO3HAHUS | COBPEMEHHOCTH, (OPMHPOBATH I10 OTHOLICHHIO K HUM
TEXHOJIOTUH JIJIs MUDA; COOCTBEHHYIO MTO3UIIHIO;
BBITNOJIHEHMSI 3a/1a4 - OCO3HAHME LIEHHOCTH HAY4YHOH IesTeIbHOCTH, TOTOBHOCTH | - C(HOPMHUPOBAHHOCTh YMEHHH cO37aBaTh COOCTBEHHBIC

npodeCCHOHATBHON

OCYHIECTBIISATh MIPOEKTHYIO u HCCJIEIOBATEIBCKYIO

IIMCbMCHHBIC n YCTHBIC COO6HI€HI/I${ Ha OCHOBC




JACATCIIBHOCTH

JeSTEIbHOCTh UHIMBUYaJIbHO U B IPYIIIIE;

OBnajgeHue yHHUBEPCAIbHBIMU Y4YEOHBIMU I[03HABATEJIbHBIMHU
JEHCTBUSIMU:

a) padora ¢ unpopmanueii:

- BJIQ/IETh HAaBBIKAMU MOJYyYeHHUS UH(OPMAIMH U3 UCTOYHHKOB
pasHbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIATh IOUCK,
aHaM3, CHCTEMATH3alMI0O M HHTEPIPETAN0 HHPOpPMALUU
pas3INYHbIX BUAOB U (GOPM IPECTABICHHUS;

- CO3/aBaTh TEKCThl B pa3IMYHbIX (opMaTax C Y4ETOM
Ha3HaueHUs MH(OpPMalUK M LEJIEBOM ayIUTOpUH, BBIOMpas
ONTUMAIIEHYIO (DOPMY MPEICTABICHHUS U BU3YaJIH3AIHH;

- OLICHUBATh JI0CTOBEPHOCTH, JIETUTUMHOCTh MUH(pOpMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- UCIOJIb30BATh cpeacTBa MH(POPMALIMOHHBIX u
KOMMYHMKAIIUOHHBIX TEXHOJIOTUHA B PELIEHUU KOTHUTUBHBIX,
KOMMYHUKAaTUBHBIX M OpraHM3allMOHHBIX  3a7ady  C
coOIroIeHIEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

- BJIaJIETh HaBbIKAMM PACIIO3HABAHUS U 3alIUThl UHPOPMALUH,
MH(GOPMaLlMOHHON 6€30MaCHOCTH JIUYHOCTH

Ouosnornveckor MHGPOpPMAIMM M3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOIOrHH

OK 04. O¢dpexTuBHO

B3alMOJIEMCTBOBATE
" paboTtath
KOJUICKTHUBE
KOMaH/ie

B
u

- TOTOBHOCTb K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOITPENETIEHHUIO;

- OBIAJCHHE  HaBBIKAMH  y4eOHO-UCCIIEeIOBATEIbCKOH,
MPOEKTHOM U COLIMATbHOM NEATEIIbHOCTH;

OBjiaieHHe  YHHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMU
JeHCTBUSIMH

a) COBMeCTHasl IeAITeJIbHOCTD.

- MOHUMAaTh M UCIOJH30BaTh MPEUMYIIECTBA KOMAaHIHON H
WHIAUBUIYATbHON paboOTHI;

- NPUHUMATH eI COBMECTHOU JECATEIIbHOCTH,
OpraHuU30BBIBATL M KOOPAWHUPOBATb JCUCTBUA 10 €€
JIOCTHKEHHIO: COCTaBJATh IUJIAH JICWCTBUM, paclpenesisaTh

- HpI/IO6peTeHI/Ie OmbITa MNPUMCEHCHUSA OCHOBHBIX MCETOIAOB
HAay4HOT'O IIO3HAaHUAI, HCIIOJIB3YEMBIX B OUOJIOTHU:
HaGJ’IIO,I[eHI/I}I U OIHrCaHusA KHBBIX CHCTCM, IIPOLECCOB U

S[BJIeHI/IfI; opraHu3aliii W HOPOBCACHUA OHOJOrHYECKOT0
OKCIICPUMCHTA, BBIABHKCHUA THUIIOTE3, BBISIBJICHHUA
3aBUCHUMOCTH MCKIOY HCCICTYECMBIMHA BCIIMYNHAMU,

OOBSICHEHUS! TIOJTYYEHHBIX PEe3yJIbTaTOB U (OPMYIHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAy4YHBIX IOHSTHH, TeOpuil u
3aKOHOB




pONU ¢ y4eTOM MHEHHH y4aCTHHUKOB OOCYXIAaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

-  KOOPIWHHPOBATh U BBINOJHITH pPabOTy B  YCIOBHUSAX
peanbHOro, BUPTYAJILHOTO u KOMOWHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHIECTBIIATH IMO3UTUBHOE CTPATETMYECKOE MOBEJCHUE B

pa3J'II/I‘~IHI>IX CI/ITyaHI/IFIX, HpO?IBJI?[TI) TB Op‘-IGCTBO nu
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBaagenue YHHMBepPCAJIbHbIMHA peryJsiTHBHbIMHU
JelCTBUSIMM

0) npuHsATHE ce0s1 U IPYTrUX JIOEi:

- IPUHUMATh MOTHMBBI U AapPryMEHThl JAPYIMX JIOAEH IpH
aHaJIU3€ Pe3yJIbTaTOB AEATEIIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIUOKH;
- pa3BuUBaThH CIIOCOOHOCTH ITOHUMATh MHpP C IMO3UIUU APYTOTro
4eJI0BEKA

OK 07.
CopelicTBOBaTH
COXPaHCHHUIO
OKpYXKarolleun
Cpeibl,
pecypcocOepeKeHII0
, IPUMEHSTH 3HAHUS
00 U3MEeHEeHUU
KJTUMaTa, IPUHIIAITBI
OepexKIINBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATE B
Ype3BBIYAHBIX
CUTYaIUSIX

B 06J1acTH 3K0J10rM4€CcKOro0 BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTH JKOJIOTUYECKOH KyJIbTYphl, TIOHUMaHHUE
BIIMAHUSA COIIMAJIbHO-3KOHOMMNYECCKUX IMponeccoB Ha
COCTOSIHUE NPUPOJHOM M COLHUAIBHOW CpENbl, OCO3HAHUE
M100aTBHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIIeM;

- IUJJAHUPOBAHUE U OCYILECTBICHUE NEHCTBUI B OKpYyXaroleu
cpelne Ha OCHOBE 3HAHUSA LEJlell YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;
AaKTHUBHOC HCTIpUATUC
OKpYXaroIlIeH Cpeae;

- YMCHUE ITPOTHO3UPOBATH He6HaFOHpI/I$[THble OKOJIOTHYECKHUE
NOCJIEACTBUS NIPEIIPUHUMAEMBIX JEHCTBUM, ITPENOTBpaLIaTh
150
- paclMpeHue
HAIpPaBJIEHHOCTH;
- OBJIaACHHUC HaBbIKaMU y‘-I€6H0-HCCJ’IGI[OBaTCJ]BCKOfI, HpOCKTHOfI n
COMAJIbHOU ACATCIIPHOCTH

NEUCTBAM, TPUHOCIIIMX  Bpex

OIIbITa JACATCIIBHOCTH JKOJOrHYECKOM

- CcpOpMUPOBAHHOCTb YMEHHUS MPUMEHATh MOJIyYEHHbIE
3HaHUS 0 OOBSCHEHUS OMOJIOTMYECKHUX TIPOLIECCOB U
SBIICHWH, JUII TPUHSATHS  TPAKTHUYECKUX PEIICHHHA B
NOBCEHEBHOM >KM3HU C LieNblo oOecredeHus 0e30MacHOCTH
CBOETO 3/I0pOBbS U  370pPOBbSl  OKPYKAIOUIMX  JIIOJEH,
COOJIIOJICHHsT 3[I0POBOTO 0Opas3a *HU3HH, HOPM TIPaMOTHOIO
MOBEJICHNs B OKPY>KAIOLIEH NPUPOJHON Cpele; MOHHMAaHHUE
HEOO0XOIMMOCTH HCIIOJIb30BAaHUS JIOCTHKEHUH COBpPEMEHHON
Ouojgoru U OMOTEXHOJNOTMH Ui  PallMOHAIBHOTO
MIPUPOAOIOIB30BAHUS




1.5. Kotn4yecTBO 4acoB Ha 0CBOECHHME NPOrPAMMBbI 1M CHMIIJIMHBI:

MaxkcumanbHast yaeOHass Harpy3ka o0ydaronerocs 68 vacos, B TOM uucIe:
OO0s3aTenbHas ayIuTOpHAs yueOHas Harpy3ka oOydaromierocs: 68 yaca, U3 HUX:
NPaKTUYECKHE PAOOTHI 20 yacos,

nabopaTopHbIE PabOTHI 4 qaca.
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2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

2.1. O6beM TUCHMIIMHBI U BUAbI Y4eO0HOii padoThI

Buj yueOHoi1 padoThl O6bem

4acoB
MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 68
Oo6s13aTesIbHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 68

B TOM YHCIIE!

71a00paTOPHBIE 3aHATHS 4
MIPAKTUYECKHE 3aHATHUS 20
4

B T.4. IpodeccnoHaIbHO-OPHEHTUPOBAHHOE COJICPIKAHHE

Hmozoeasn ammecmayusn 6 hopme ougpghepenyuposanno2o 3auema
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2.2. TemaTu4eckuii IJIaH U cojiepKaHue TUCHUILINHBI « Buosorus»

HaumenoBanue paznenoB | Cojaep:kaHue yueOHOIro MaTepuajia, JadopaTopHblie M NPaKTHYecCKHe PadOThI, CAMOCTOSITeIbHAsI padoTa 00y4alommxcs. Ob0bem | @opmupyembie
H TeEM 9acoB KOMIIeTeHIINH
Paznea 1. «KileTka — cTpyKTYypHasi M QYHKIHOHAJIbHAS €IHUHUILIA }KUBOT0» 20
Tema 1.1. Buosornsi, Kak COBpeMeHHI{ﬁ KOMILIEKC OMOJIOTMYECKUX HAYK, CBSA3b OMOJIOTHH C APYTUMH HAYKaMH, POJIb OHOJIOTHU B (b?pMI/IpOBaHI/II/I 4 8§ 8;
COBPEMEHHOM Hay4HOU KapTUHBI Mupa. COBpeMeHHasi CUCTEMa KUBOTO MUPa. Y POBHH OpraHU3al[MH KUBON MaTepUH.
Hayka. O0wmas OK 04
XapPaKTEePUCTUKA KU3HH
[Ipaktuueckoe 3ansarue Nel «Kpusuc kiaccuueckoi CUCTEMATHKH. 3ap0KIEHUE COBPEMEHHON CUCTEMBI )KUBOI'O MUDPa» 2
Tema 1.2. J1Be hOpMBI KJIETOYHOW OpraHu3aluy KHUBoil Marepuu. OCOOEHHOCTH CTPOCHUSI KJIETOK OakTepuil, apxeil u syKkapui. 2
CrpykTypHO- OpraHonibl KJICTKH. BHpYCHI Kak HeKJIeTOYHas opMa JKH3HH, UX 3HaueHHe. bopbOa ¢ BUpYCHBIMH 3a00JICBaHHSIMH.
(yHkunonaibHas N Ne2 «Oco6 6 6 o o . 2
OpPraHM3AIMS KIETOK paktudeckoe 3ausTre Ne2 «OcoOeHHOCTH OMOXUMHUYECKUX MPOIIECCOB OAKTEpUH, apXel u dyKapuin».
Tema 1.3. CTpyKkTypHO- Krnerounoe a1po, ero cTpoeHre U OCHOBHBIE THIIOTE3BI IpoUucxoxkaeHus. Ctpoenue xpomocoM. HykinenHoBble KUCIOTHI. e, 2
(pyHKuMoHANbHbIE €ro MOJICKYJISIpHAs CTPYKTypa. | eHeTHUeCKui Ko,
daxTopbl [Ipaktudeckoe 3ansaTue Ne3 «Pemienue 3a7a4u Ha onpeieeHue MOCIeJ0BaTeIbHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B 2
HACJEeCTBEHHOCTH cay4ae H3MEHEHHMs IMOCNIeIOBATeIbHOCTH HYKIeoTH10B JIHK»
Tema 1.4. O0men .. .
OOMeH BeIeCTB U MPEBPAIICHUE SHEPTHU B KIIETKE — OCHOBA €€ JXU3HEACATeIbHOCTH. Peann3anus reHeTndeckoil nupopMariuu, 2
BEIIECTB 1 NpEBpaleHne TpaHcKkpumus, nporeccuar MPHK, Tpancnsamnms, peryinsuus TpaHCISIHH.
JHEPI'UH B KJIeTKe i ’ ’
Permukarus JIHK. [lenenne kieTku — OCHOBA pa3MHOXEHHS M HHAMBUYAIbHOTO Pa3BUTHS OPraHU3MOB. JKH3HEHHBIN ITHKII
Tema 1.5. dKU3HEHHBI’ kieTkd. Mutos. [lutokuHe3. Meiio3 1 ero cTaauu, moBeJeHne XpoMOocoM B Mero3e. Kpoccunrosep. bruonornyeckuit cMbIc 2
UKJ KJIeTKkn. MuTo3. Melo3a.
Meiio3 .
JlaGoparopnas pabota Nel «Ctpoenue kineTku. Murto3. Meiio3. CTpyKTypa XpoMOCOM IpH JeIEHUU KIETOK» 2
OK 01
Pa3nen 2. «CTpoenne 1 pyHKIUH OPraHA3Ma» 22 OK 02
OK 04
Tema 2.1. CTpoenne Bo3HUKHOBEHHE MHOTOKIIETOYHOCTH KaK OJJUH U3 HanboJiee KPYIMHBIX apoMOp(030B B IBOIIOLUN OPTaHHYECKOTO MHpa. 2
opraHusma B3auMocBsI3b KJIETOK B MHOTOKJIETOYHOM OpraHu3Me. MexXKIeTOUHbIE KOHTAKTHI.
Tewma 2.2. Bopmbi [omoBoe u Gecnonoe pa3MHOKeHHE. [107I0BOI MPOIIECC M IBOIIOIMS TUIIOB MOJIOBOTO mporecca. O0pa3oBaHHEe MOJIOBBIX 2
kieTok. OmIoI0TBOPEHHUE, IUTOJIOTUIECKUE MEXaHU3MBI OIJIOJIOTBOPECHHUS.
Pa3MHOMKeHU KMBBIX
OpraHusMoB Jlaboparophast padora Ne2 «CTpoeHue MONOBBIX KIETOK MIEKOIUTAININX. IMOPHOHAIBHBIN [IEPUOJL PA3BUTH 2
Tema 2.3. OnTorenes OMOpPUOHANBHEIN 3Tall OHTOreHe3a. OpraHoreHes, NOCTIMOPHOHATIBHOE pa3BUTHE. PenpoaykTuBHOE 370pOBhe. BpenHoe 2
BJIMSIHUE QJIKOTOJIsI M KYPEHHsI, HAPKOTHYECKUX BEIIECTB, 3arPsI3HEHMS CPEJIbl HA PAa3BUTHE OPraHU3Ma YeJIOBEKa.
l'eneTrka — HayKa 0 HacJIEACTBEHHOCTH U U3MEHYUBOCTU. [ .MeH/ielib — OCHOBOIIOJIOXKHUK I'eHETUKU. [ eHeTHueckas
TEPMUHOJIOTHUSI 1 CHMBOJIMKA. 3aKOHOMEPHOCTH HACJIeIOBaHUI MPU3HAKOB, ycTaHOBICHHbIE [ . MenneneM. [1epBrIii 3akoH
Tema 2.4. MeHnpens — 3aK0H JOMHUHUPOBaHMsI. BTopoii 3akoH MeHienst — 3aKOH pacileIUIeH s 3aKOH YUCTOThI TaMET U €T0 2
3aKkoHOMepHOCTH IUTOJIOTHYEeCKOe 00ocHOBaHue. TpeTnii 3aKkoH MeH el — 3aK0OH He3aBUCUMOT0 KOMOMHHPOBAHUS IPU3HAKOB (IUTUOPUIHOE U
HacJIeJ0BAHUS MTOJIMTHOPUTHOE CKPEIMBaHNe). AHATM3UPYIONIee CKpelIBaHue.
[paktrueckoe 3anarue Ned «MoenbHbIe 00BEKTHI TCHETUKI 2
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ITpaktrdeckoe 3ansTue Ne5 «Pemenne 3a1ad Ha ONpeeICHNE BEPOSITHOCTH BOSHUKHOBCHHMS HACJICACTBEHHBIX TIPU3HAKOB ITPH 2
MOHO-, JW-, TOJTUTHOPHIHOM 1 aHAJIM3UPYIOLIEM CKPEIINBAHIH, COCTABICHNE TEHOTUIIMIECKUX CXEM CKPEIIUBAHUS)
3akoH T. Moprana. CrierieHHOe HacnenoBanue. HaciencTBeHHbIe O0JIe3HN YeI0BeKa, HX MPHYMHBI U MPOQIIIaKTHKA. 2
Tema 2.5. CuenienHoe
HacJiel0BaHue
PH3HAKOB IIpaxTryeckoe 3anarue Ne6 «Pelenue 3a1a4 Ha onpeseseHie BepOSTHOCTH BO3SHUKHOBEHHSI HAaCJIEICTBEHHBIX IPU3HAKOB IPU 2
CLETIJICHHOM HacJIeZIOBaHUH, COCTABJICHHE T€HOTUITHUECKUX CXEM CKPEIIMBaHUS
I'eHOTHITMUECKAss U3MEHYHMBOCTH — MyTAIlMOHHAst 1 KOMOMHATHBHAS. MeXaHU3Mbl BOSHUKHOBEHUSI Pa3JIMYHbIX KOMOWHALIUH
TCHOB M UX POJIb B CO3JaHUH T€HOTHUINYECKOTO pa3HOOOpa3us oco0ei B mpezenax Buaa. MyTannu, NpUIHHbI BOSHUKHOBEHHS, 2
Tema 2.6. KiaccuduKays, cTerneHb YaCTOTH BOBHUKHOBEHUs. BinsiHue BHEIIHEH cpebl M MPOU3BOICTBEHHBIX YCIOBUI HA YacTOTY
3akoHOMepHOCTH MyTalui y uenoseka. [locTpoeHre BapuallMOHHOIO psija U BApUAllMOHHOM KPUBOM.
U3MEHYHBOCTH
[Mpaktryeckoe 3anstue Ne7 «Pemenue 3a1a4 Ha ONpezielIieHNE THIIA MyTaIMX TIPH Nepeiade HacIeICTBEHHbBIX IPU3HAKOB, 2
COCTaBJICHUE TEHOTHITNIECKUX CXEM CKPEIIUBAHUS
OK 01
Pasnen 3. «Teopus 3Bo/rouumn» 6 OK 02
OK 04
Tema 3.1. [Meprsie aBonrounonHsie konuenuuu (JK.b. Jlamapk, XK.JI. Brod¢don). DBomonnonnas treopus Y. lapsuHa. CuHTETHUECKAS
Hctopust TEOpHsI SBOJIIOIMHU U €€ OCHOBHBIE TIOJIOKEHHS.
T et pe— Mukposposrorst. ITomymsiis Kak dMeMeHTapHAs SAMHHIA YBOJIOLHH. ['eHETHYECKHE OCHOBBI SBOMOIHH. JICMCHTAPHbIC 2
MHKPO3IBOTIONHS ¢axtops! 3BomolMy. EcrecTBeHHBIN 0TOOp — HanpaBJIsOIIUi (hakTop 3BoOIMK. BuaooOpa3oBaHue Kak pe3ysibTar
MHKPO3IBOJFOLIUH.
Tema 3.2.
MaKpo3BOTIONHSL. Makpoaosronus. DopMbl 1 OCHOBHBIE HanpaBieHust MakpodBoionuu (A.H. Cesepros). [Tyt qoctrxkeHust OMOIOTHYECKOTO
Bo3HHKHOBEHNE 1 nporpecca. CoxpaneHne 6ropazHooOpa3ust Ha 3emiie. 2
pA3BHTHE 3H3HH Ha I'mnoTe3sl ¥ TeoprK BOSHUKHOBEHNUS KU3HM Ha 3emute. [1osiBiieHre nMepBhIX KIETOK M MX 3BOJtonus. [IpokapHoThl 1 3yKapHOTHI.
Zenute IIpoucxosxaeHne MHOTOKJICTOYHBIX OPTaHM3MOB. BO3SHUKHOBEHNE OCHOBHBIX IIAPCTB SYKAPHOT.
Tema 3.3. AnTpomnosorus — Hayka o 4enoBeke. CHcTeMaTHYeCKoe MOJI0KEHHE YesoBeka. CXOACTBO M OTIIMYMS YEJIOBEKA C )KUBOTHBIMH.
Tpoucxoxnenue OCHOBHBIE CTaINH AaHTPOTIOTEHE3a. DBOJIIOIHSI COBPEMEHHOTO YEJIOBEKA. 2
YenoBedyeckne packl ¥ UX €UHCTBO. BpeMs u myTu pacceneHus yesoBeka 1o mianete. [Ipucrnoco01eHHOCTh yesloBeKa K
YyeJ0BeKa — AHTPONoOreHe3
Pa3HbIM YCIOBHSM CpEIbI
OK 01
Paznen 4. «DK0JIOTus» 12 8% 842‘
OK 07
Tema 4.1. Cpensl 0OMTaHUS OPraHU3MOB: BOIHAS, HA3EMHO-BO3IyIITHASL, IOYBEHHAS, BHyTPHOPraHu3MeHHas. PU3NKO-XUMHUIECKHE
IKoJI0OTHYecKHe 0COOEHHOCTH cpesi o0uTaHus opranu3MoB. [IpucrnocobeHust OpraHU3MOB K )KU3HH B pa3HbIX cpenax. [IoHATHE SKOI0rHYecKoro 2
(daxTopsl M cpensl sku3Hu | paxropa. Kiaccuduranus sxonorngeckux paxropos. [Ipasuno muanmyma FO. JInbuxa. 3akon Tonepantaoctu B. Illendopaa.
OKonorn4eckas XapakTepHCTHKA BUIA U MOIYJISAUH. DKOJIOTHIECKass HHUIIA BHIA. DKOJOTHYECKHE XapaKTePUCTUKN
Tema 4.2. Honyasinus, nonyssanuu. CooO1ecTBa v 3KocucTeMBl. bronieHo3 u ero crpykrypa. CBsi3u MEXIy OpraHu3MaMu B ouoneHose. CTpyKTypHbIe 2
€00011ecTBa, IKOCUCTEMbI | KOMITOHEHTHI KOCHCTEMBI: IPOAYIICHTHI, KOHCYMEHTHI, peIyIIeHTE. KpyroBOpPOT BENIECTB U MMOTOK YHEPTUHU B 3KOCHCTEME.
Tpoduueckre ypoBHH.
Buocdepa — xxuBas obonouka 3emin. Pazsutne npencrasinennii o 6nocdepe B Tpynax B.M. Bepuagckoro. O6mactu 6uocdeps! u
Tema 4.3. Buocdepa - ee KOMITOHEeHTHI. JKuBoe BeriecTBo 6rocdeps! 1 ero GpyHKIuM.
rjodajabHast 3aKoHOMEpHOCTH cymiecTBoBaHus Onochepsl. OcobeHHOCTH OHOChephl Kak MI00aTLHON SKOCUCTEMBI. JInHaMUIecKoe 2

3KOJOrnyecKas CucremMa

paBHOBecHe B Ouocdepe. KpyroBoporsl BenecTB 1 OMOre0XMMHUUECKHE IMKIIBL. [ 7100anbHbIe 9KOJIOrHYecKUe PoOIIeMbl
COBPEMEHHOCTHU.
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AHTpOIIOTEHHBIE BO3JICHCTBHUS Ha Onocdepy. 3arps3HeHHs KaK B aHTPOIIOT€HHOTO BO3IEHCTBHSA. AHTPOIIOTCHHBIC

Tema 4.4. Biusinne Bo3eiicTBUs Ha aTMocdepy. BosneiicTBus Ha ruapocdepy. BoznelicTus Ha nmurocdepy. AHTPOIIOTeHHBIE BO3/ICHCTBUS HA 2
AHTPOIOIeHHBIX OuoTHYECKHE Co00IIecTBa. YTIIyOICHHO U3yJaroTCs OTXO/IbI, CBSI3aHHBIC C ONPEICICHHON Mpodeccueil/CneuatbHOCThIO.
(axTopos Ha Ouocdepy . .
[paxtraeckoe 3ararue Ne8 «OmnpeneneHne OpraHONCNTHISCKUX U XUMUIECKHAX MTOKa3aTesei MIThEBOH BOJBD) 2
Tema 4.5. Bausinue
COLMATLHO- 3mopoBhre U ero cocraBtonIe. OaKkTOPhL, TOJI0KHATEIFHO U OTPUIIATEIHHO BIUIONINE HA OpraHN3M denoBeka. [Ipobmema
KOOI HUCCKIX TEXHOTCHHBIX BO3ICHCTBHIA Ha 3JI0POBBE YCITOBEKA (NICKTPOMATHUTHBIC TIOJIS, OBITOBAS XUMHSI, U30BITOYHBIC IITyMBI, PaTAAITHS 2
$AKTOPOB HA 3TOPOBDE U T.IL.). AanTanus opraHu3Ma 4eiioBeka K (haktopam OKpyskarorien cpeapl. [IpuHIUIB (opMHUpOBaHUs
[:lenonelca p 3opoBbecOeperaromniero noseaeHns. Pu3ndeckas akTHBHOCTD U 3710pOBhe. broxummdeckie aclieKThl parioHaIbHOTO TTHTAHMS .
Pa3nea 5. «BHoJIOTHSA B JKU3HHU» 6
BuotexHomorns xak Hayka 1 mpou3BoacTBO. OCHOBHEIC HATIPABJICHUS COBPEMEHHOH OMOTEXHOIOTHH. MeToIbl OMOTEXHOJIOTHH.
'BEKTHl OMOTEXHOJIOTMH. JTHKA OMOTEXHOJOTMIECKUX U TeHETHYECKUX dKCIepuMeHTOB. [IpaBuia moucka u aHajm3a
00 o C] 0 IT 2
OMO03KOIOrMIECKOl MH(GOPMAIIMY U3 PA3IMYHBIX HCTOYHUKOB (HAy4YHAs U yUeOHO-HAYUYHAs JIUTEPaTypa, CPEACTBAa MaCCOBOM
Tema 5.1. nHpopManuu, ceth UHTEpHET U ApyrHe).
BuoTexH0/I0THsA B :KM3HH IIpaktuueckoe 3anarue Ne9 «Keiicsl Ha aHaTN3 I/IH(bOpMaHI/II/I O HAY4YHBIX JOCTH)KEHUAX B 00J1IaCTH TEHETUYECKHUX TEXHOJIOTHIA, 2
Kaxaoro KJIETOYHOM MHXEHEPUU, MUILIEBBIX OHMOTEXHOIOTHil»
[paxrtraeckoe 3ararue Nel0 «Keticel Ha aHamm3 nHGOpMAIH 00 STHIECKUX aCHEKTaX Pa3BUTH OMOTEXHOJOTHIA, O Pa3BUTHI 2
OMOTEXHOJIOTHH ¢ MPUMEHCHUEM TEXHUICCKUX CUCTEM, O PA3BUTUU MPOMBIIUICHHONH OHOTEXHOIOTHIT»
IIpomeskyToUHAs aTTeCTANMSA MO TUCHUILINHE (32a4€6T) 2
Bcero: 68
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3. YCJIOBUA PEAJIM3ALIINU ITPOT'PAMMBI U CHUITJIMHBI

3.1. TpeGoBaHusi K MUHUMAJbLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecedeHHIo

Peanmaum{ nporpamMmbl JUCHUIIJIMHBI OCYIICCTBIISICTCS B y‘-I€6HOM KaOuHeTe OMOJIOTUH

(ayautopust 544), ocHaILIEHHOM CJIEAYIOLUIUM 000pYyI0BaHUEM:

Ilocamounbie Mmecra: crtonel — 14, crynpa — 30; nocka ayauTopHash MeoBast

TpexcTBopyaras — 1, Mecto mpenonasarens: ctol — 1, ctyn — 1, miuakaTel TemMatuyeckue - 8;
UH(POPMALIMOHHBINA CTEH]]; MyJIbTUMEIUHHBINA KOMIUIEKC; MUKPOCKOTIBI CBeTOBBIE «Mukpomen C-
11» — 18 mT.; Tym0a ¢ 3nekTpoobopyaoBaHEeM; IKad METALNTHYSCKHUM; MKad UIsi XpaHSHHUS
MHUKPOCKOIIOB.

3.2. UudopmannoHHoe odecriedeHne 00yUeHust
IlepeyeHb pekoOMeHyeMbIX Y4eOHbIX U31AHUI, TOMOJTHUTEIbHOMN JIUTEPATYPHI

1.

OcHoBHbBIE TeYaTHBIE HU3JaHNA .

buonorus. 10 kiacc : yuyeOHUK 11 00111€00pa30BaTeIbHBIX OpraHu3auil : 0a30BbIi
yposensb / [B. B. Ilaceunnk, A. A. Kamenckuii, A. M. Py6uoB u ap.] ; mox penaxmueii B.
B. [Naceunuka, Mocksa : [IpocBenienue, 2023

buonormst. 11 wimacc : 6a3oBwlii ypoBeHb : y4ueOHuk / [B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. PybuoB u nap.] ; mox penakuumeid B. B. Ilaceunmka, Mocksa :
[Ipocsemienue, 2022

buonorus. 10 xmacc : ywyeOHMK Juisi 00IIe0oOpa30BaTeNbHBIX OpraHU3alMii
yray6néunsiit ypoBens / [B. B. [laceunuk, A. A. Kamenckuii, A. M. PyOuoB u ap.] ; moxg
penaknuei B. B. Ilaceunuka, Mocksa : [Ipocsemienue, 2022.

buonorus. 10 xnacc : yrayOueHHblii ypoBeHb : yueOHuk / B. Bb. 3axapos, C. I
MamontoB, H. U. Conun, E. T. 3axapoBa ; mox nayunou penakiueir B. b. 3axaposa,
Mockaa : [IpocBemenue, 2022

buonorus. 11 kmacc : yrmyOnéHHslii ypoBeHb : yueOHuk / B. b. 3axapos, C. T.
MamontoB, H. U. Conun, E. T. 3axapoBa ; mox HayyHoil pemgakuueir B. b. 3axaposa,
Mockaa : IIpocsemenue, 2022
JlonoTHUTeIbHBIE TeYATHbIC H31aHUs

HembsnkoB, EBrennii Hukonaesuubunonorus. 10-11 kiaccsl : yriyOnéHHbIN ypOBEHbD :
cOOpHUK 3a7au ¥ ynpaxHeHu# : yuebHoe nocobue / E. H. Jlempsinkos, A. H. Cobones4-e
u3 ., crep.Mocksa : [IpocBemnienue, 2022.-159 c. :

JIeKTPOHHbIE U3IAHUS

1. buonorus. 10-11 xmacc (yriyOneHHbBI ypOBEHb): y4eOHMK JUI CpPEIHEro oOIIero
obpa3zoBanus / B. H. fApeirun [u np.]; mox obmieit pegakiueit B. H. Apeiruna. — 2-e uzm.
— Mocksa: UznatensctBo Opaiit, 2022. — 357 ¢. — (Hapoanoe mpocselieHue). —
ISBN 978-5-534-15630-0. — Texkct: anektpoHHbIi // OOpa3oBaTenbHas IiaTgopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/509241

2. Ooyxo, /. K. buomnorums: KJICTKM W TKaHU: ydeOHOE MOCOOWE ]IS CpPETHEro
npodeccnonanpHoro obpaszoanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e m3n.,
nepepab. u gomn. — MockBa: WsnatensctBo HOpaiit, 2022. — 358 c. —
(ITpoceccuonansnoe obOpasoBanue). — ISBN  978-5-534-07499-4. —  Tekcr:


https://urait.ru/bcode/509241
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anexkTpoHHbd //  OOpaszoBarenbHass 1minatdopma  FOpaiir  [caiit]. — URL:
https://urait.ru/bcode/494034

3. buonorus: y4eOHUK U IPAKTUKYM Ul CPEAHEro MpoQecCHOHaTbHOTO 00pa3oBaHus /
B. H. {dperun [u ap.]; mon pemakumeir B. H. Speirmra. — 2-e uzn. — Mocksa:
WznatenscrBo HOpaiit, 2022. — 378 c. — (IIpodeccuonansroe oopazopanue). — ISBN
978-5-534-09603-3. — Tekct: anekTpoHHbiii // ObpazoBarenbHas 1iatdopma FOpaiT
[caiiT]. — URL.: https://urait.ru/bcode/489661


https://urait.ru/bcode/494034
https://urait.ru/bcode/489661
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4.  KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHHUSA JUCHUIIJIMHBI

Oo1mas
KOMIIeTeHI M

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Paznen 1. KiieTka —
CTPYKTYPHO-
(pyHkuHOHANIbHAS eIMHMLA
JKHBOI'0

CamocrosrenbHas padora
«MonexynsapHblli ypOBEHb
OpraHu3al1H JKUBOT0»

OK 02

buonorus kak Hayka. O6mias
XapaKTePUCTHKA KU3HH

3anoiHeHue TaOIUIBl C ONMCAHUEM
METOZ0B MHUKPOCKOIIMPOBAHUS C UX
JOCTOMHCTBAMU M HEIOCTATKaMH.
3anonHenne Tabauibl «BKiIan ydeHbIx
B pa3BUTHE OMOJIOTHN

3amoMHeHHE CPABHUTEILHOUN TaOIUIIBI
CXOJICTBA M PA3JIMUMUil )KHUBOTO U HE
KUBOT'O

OK 01
OK 02
OK 04

CrpyKkTypHO-(GYHKIMOHATbHAS
OpraHu3alys KIETOK

OneHuBaemasi IMCKyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTalIbHOM KapThl 110
KJ1acCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha IIPO- U DyKapUOTHUYECKUX U I10
L[apCTBaM B MUHM I'pyIIax
[TpakTnueckoe 3anstue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalueH,
MMOATOTOBJICHHBIX I10 IIECPECYHIO
HCTOYHHUKOB, PEKOMEHJOBAaHHBIX
IIpernoiaBaTeeM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOphl HACTIEICTBEHHOCTH

@pPOHTAIBHBIN OIIPOC

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
I10CJIEI0OBATEIbHOCTH HYKJIEOTHU/IOB,
AMUHOKHCIIOT B HOPME U B CiIy4ae
U3MEHEHUS TI0CIIE0BATEIIbHOCTH
Hykieotuaos JJHK

OK 02

OOMeH BELIECTB U
MIpeBpaIeHIe SHEPTUHU B KIETKE

@pOHTaIBHBIN OIIPOC

3anoyiHeHUe CPaBHUTETHHOM TaOIUIIbI
XapaKTepUCTUK TUIIOB OOMeHa
BEIIECTB

OK 02
OK 04

JKu3HEHHBIN UK KIIETKU.
MuTto3. Meiio3

OO6cy:xeHne o Bonpocam JIEKIIUU
Pa3pa0oTka JeHTbl BpeMEHU
KU3HEHHOTO LIMKJIa

Brinonnenue u 3amura 1abopaTopHOi
pabotsl: «CTpoeHue KIeTku. MuTos.
Meiio3. CTpyKkTypa XpoMOCOM IIpU
JIENIEHUH KIIETOK»

Paspnen 2. Ctpoenue u
¢GyHKIUM Opranusma

CamocrosarenbHas pabora «CtpoeHue

U QYHKLIUHU OpraHU3Ma»

OK 02

Crpoenue opranuszma

OneHnBaemas IMCKyCCHS
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OK 04

Pa3zpaboTka MEHTaIbHON KapThl
TKAaHEW, OPraHOB U CHCTEM OpPI'aHOB
OpraHu3MOB (pacTeHHUs], KUBOTHBIE,
YEeJIOBEK) C KPAaTKOM XapaKTepUCTUKON
X QyHKIMi

OK 02

@OpMBI pa3sMHOKEHUS
OpPraHHU3MOB

OpoHTaTBHBIN OIIPOC

3anonHeHne TabIHIIbI ¢ KPaTKOH
XapaKTepUCTUKON U puMepamMu popm
Pa3MHOKEHUSI OPraHU3MOB
Brinonnenue u 3amura iabopaTopHOU
pabotbl: «CTpoeHHE TOJTOBBIX KIETOK
MJIEKOMTUTAIOIINX. DMOPHOHAIBHBIN
TIEPHUOJ PA3BUTHUSD

OK 02
OK 04

OnTtorenes paCTCHHﬁ, KHUBOTHBIX
" 4CJIOBCKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTEepUCTUKOM 3TallOB OHTOTEHE3a
OTZIEJIBHOM I'PYIIION JKUBOTHBIX U
4eJI0BEKa IO MUKPOIpyIIam
Tect/ompoc

CocraBiieHnE )XKM3HEHHBIX LIUKJIOB
pacTeHu# 1o otaenam (MOXOBUIHBIE,
XBOIIEBU/IHBIE, TAIOPOTHUKOBU/THBIE,
rOJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTU HACIIEOBaHUS

Pa3pabotka rioccapus
@pOHTAIBHBIN OIIPOC

TecT no Bormpocam JIeKIuu
Pemenue 3anau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHLBIX IIPHU3HAKOB IIPU
MOHO-, 11-, TIOJIMTUOPUTHOM U
AHAIM3UPYIOLIEM CKPEIMBAHUU,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEIIBaHUs

OK 01
OK 02

CuenneHHoe HaclleJOBaHHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amad Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
CIICTIJICHHOM HacJeJ0BaHHUH,
COCTABJICHUEC TCHOTUIINYCCKHUX CXEM
CKpPEIUBaHUSA

OK 01
OK 02
OK 04

3aKOHOMCpHOCTI/I HU3MCHYHUBOCTHU

Tecr.

Pemenue 3a1ad Ha onpeneneHne TUna
MyTalll¥ IIPU niepeaade
HACJICACTBECHHBIX HpI/IBHaKOB,
COCTaBJICHHE TEHOTHITMUECCKUX CXEM
CKpEIIBaHUS

Pasnen 3. Teopusi 3Boounu

CamocrosTenbHas paboTa
«TeopeTnyeckue acreKThl 3BOJIIOLUU
KHU3HU Ha 3emiie»

OK 02

Hcropust 3BOIFOLIMOHHOTO

@pOHTAIBHBIN OIPOC
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OK 04 y4eHus. MUKpO3BOIIIOLMSA Pazpabotka rioccapus TepMUHOB
Pa3paboTka 1eHThI BpeMEHH Pa3BUTHUS
ABOJIIOLIMOHHOTO YUEHUS
OrneHrBaemasi TUCKYCCHSI:
MCII0JIb30BaHUE aPTYMEHTOB,
OMOJIOTUYECKONW TEPMUHOJIOTHH U

OK 02 MakposBotonus. CUMBOJIMKHM JJIs 10Ka3aTeIbCTBa

OK 04 Bo3HUKHOBEHHE M pa3BUTHE | POJICTBA OPTaHU3MOB Pa3HBIX

JKM3HH Ha 3eMiie CUCTEMATHUYECKUX TPYIII

Pa3zpaboTka neHThI BpeMEHH
BO3HUKHOBCHUS U Pa3BUTHS KU3HU Ha
3emire
®poHTaAJIBHEBII OIIPOC

OK 02 [IpoucxoxaeHue yenoBeka — P p
Pa3paboTka 1eHTBl BpeMEHU

OK 04 AHTPONIOTEHE3
MIPOMCXOXKICHHS YeJIOBEKA

Pasznea 4. Dxosorus
OK 01
OK 02 Okonoruveckue pakTopel 1 | Tect mo skonorudeckumM hakTopam u
Cpebl )KU3HH cpe/1aM JKU3HU OpraHU3MOB

OK 07
CocraBiieHue cxeM KpyroBopora
BEILIECTB, UCIOJIb3YSI MaTEPHAIIbI
JIEKIIAHU

OK 01 ! y

OK 02 [Tonynsmus, coobiecTna, Pemenue pacdeTHbIX 3ajaHUM TIO

OK 07 SKOCHUCTEMBEI MEPEHOCY BELIECTBA U SHEPTUU B
9KOCHUCTEMAX C COCTaBIIEHUE
TPOPUYCCKUX TIETIEH U TTUPAMHI/T
OroMacchl U SHEPTUU

OK 01

OK 02 buocdepa - rmobanpHas OrneHrBaemasi IUCKyCCHS

JKOJIOTHYECKask CHCTEeMa Tect

OK 07

OK 01 Tect

OK 02 BinsiHMe aHTPONIOT€HHBIX
[TpakTuueckas padora «OTX0abI

OK 04 dakTopoB Ha Ouochepy HPOH3BOACTEDY

OK 07 p

OK 02 Bnusiaue conuaibHO-
OnenuBaemast TUCKYCCHS

OK 04 HKOJIOTMYECKUX (PaKTOPOB HA

OK 07 310POBBE YETOBEKA
3amuTa Keica: mpecTaBlIeHNe

Paspnen S. buoJiorus B :KU3HM |pe3yJIbTaTOB PELICHUS KEHCOB

(BBICTYTIIIEHUE C MTPE3EHTAIINEH )
Brmmonaenune keica Ha aHAIN3
nH(OpPMAIIUN O HAYYHBIX JOCTHKEHUIX

OK 01 B 00J1aCTH T€HETHYECKHUX TEXHOJIOTHH,

BuorexHonornu B JKU3HU .
OK 02 KJIETOYHOW MH>KEHEPUH, MUIIEBBIX
Ka)KI0TO o

OK 04 OMOTEXHOJIOTUH (10 Tpynnam),
MIPEJICTAaBICHUE PE3YIbTATOB PEIICHHUS
KelcoB

OK 01 Brmmonaenune kevica Ha aHAIN3

[TpomebInieHHAs OMOTEXHOJIOTHS
OK 02 uHpOpMAaLIUU O Pa3BUTUU




18

OK 04 MPOMBIIIJICHHON OMOTEXHOIOTHiI (110
rpynmam), NpeJcTaBIeHNue pe3yIbTaToB
pELIEHHUs KEWCOB
Brinonnenue kelica Ha aHAIU3

OK 01 CoLMATBHO-3THHIECKIE ACTIEKTEI uHpOopMaLnu 00 STHUYECKUX aCTIEKTax

OK 02 51O TeX HOLOIH pa3BUTHSI OMOTEXHOJIOTHH (I10

OK 04 rpynnam), IpeJcTaBI€HUE Pe3yIbTaTOB
pelIeHus KecoB
Brinonnenue kelica Ha aHAIU3

OK 01 uHpOpPMALIUU O PA3BUTHUS

OK 02 buotexHonoruu U TeXHUYECKUE |OMOTEXHOIOTUH C IPUMEHEHUEM

OK 04 CUCTEMBI TEXHUYECKUX CHCTEM (TI0 Ipynmam),

MPEJICTABICHUE PE3YJIbTATOB PEIICHUS
KENCOB

@Oprl OUEHKU pe3yibmamueHocmu 06yqeuu}l:
n;zmu6aﬂ/zbnaﬂ, HA OCHoese KOI’I’lOpOl/Vl 8blCmMaejiAenics umo2oeasd ommenkda.

Memoow ouenku pesynomamos odyuenusn no oucyunaune «buonozusa»: umozosasn oyenxka no
OKOHYAHUU U3YYeHUs. 8bICINABTIAICMCS HA OCHOBAHUU OUGhhepeHyuposanHo20 3auema ¢ yyemom
meKyujeti ycnesaemocmu.




