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1Iero o0Opa3zoBaHus, YTBEPKIEHHOIO TpHKa30oM MHUHHUCTEPCTBA 00pa30BaHUs U HAYKU
Poccuiickoit @enepanuu ot 17 mast 2012 1. Ne 413, denepanibHOr0 rocyapcTBEHHO-
ro o0pa3oBaTeIbHOr0 CTAaHJApTa CPEIHEro MpodeccuoHaTbHOTO O0pa30BaHUS IO
cneruanbHocTy 11.02.15 MHpOKOMMYHUKAIMOHHBIE CETU U CUCTEMBI CBA3H, YTBEP-
YKIEHHOro MpukazoM MuHncrtepcTBa npocsemeHus: Poccuiickoit @enepanuu ot 05
asrycra 2022 roma Ne 675.
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1 OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA30OBATEJBHOU JUCIHUIIVINHBI

1.1 MecTO IMCHUIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

O6mieoOpa3oBarenbHas TUCHUIUIMHA «buonorusy sBisieTcs 00A3aTeNbHON 4Ya-
CTBhIO 00111e00pa30BaTEIBLHOTO IHUKJIa 00pa30BaTEIHLHOM MPOTrpaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cnenunansaoct 11.02.15 NHMDOKOMMYHUKAITUOHHBIE CETH U CHC-
TEMBbI CBSI3H.

1.2 LHean 1 niIaHupyeMble pe3yJbTAThl OCBOCHUS U CHUIIIHHBI

1.2.1 llenb MTUCHUTIINHBIL:

Hens gucruminabl: GOpMUPOBAHUE Y O0YJAFOIIMXCS TIPEICTABICHUS O CTPYK-
TypHO-(YHKIMOHAIBHOW OpPraHU3allid *UBBIX CUCTEM PA3HOrO PaHra, Kak OCHOBBI
MPUHATHUS PEIICHUI B OTHONICHHH OOBEKTOB JKMBOW MPUPOABI M B MPOU3BOACTBEH-
HBIX CUTYaIHsIX.

3amaun JUCIUIUIMHBL

1) chopmupoBaTh MOHUMAHWE CTPOCHHS, MHOTO0Opa3usi M OCOOCHHOCTEH KU-
BBIX CHCTEM Pa3HOr0 YpOBHS OpraHu3allu, 3aKOHOMEPHOCTEH MpOTeKaHus OUOJIOTH-
YECKHUX IPOLIECCOB U SIBJICHUHN B OKpY)KAIOIIeH cpesie, NeJOCTHOW HAy4YHOH KapTHUHbI
MHpa, B3aUMOCBS3U 1 B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS OMNPEACNSTh >KUBbIE OOBEKTHI B MPHUPOE; MPOBOJUTH Ha-
OJIFOJIEHUST 32 PKOCHCTEMaMHU JUIsl BBISBIICHUS €CTECTBEHHBIX M aAHTPOIMOTEHHBIX H3-
MEHEHU, UHTEPIPETUPOBATH PE3YIbTaThl HAOIIOACHHUI,

3) pa3BUTh YMEHUS UCTIOIH30BaTh HHGOPMAIINIO OMOJIOTHYECKOT0 XapaKkTepa U3
Pa3IMYHBIX HCTOYHUKOB,;

4) chopmupoBaTh yMEHUS MPOTHO3UPOBATH TMOCJEACTBUSI CBOCH IEATEILHOCTH
[0 OTHOUICHHMIO K OKpYXarolieil cpesie, COOCTBEHHOMY 370pOBbI0; OOOCHOBBIBATH U
coOJTII0/1aTh MEPhI MPOPUIAKTUKH 3a00JICBaHUH

5) chopmupoBaTh MOHMMAHUE 3HAUUMOCTH JTIOCTUKEHUM OMOJIOTUUECKON HAYKH
U TEXHOJOTUUA B MPAKTUYECKON AESATEIbHOCTH YEIOBEKAa, Pa3BUTHU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHA.

1.2.2 TInaHnupyemble pe3yabTaThl OCBOCHHUS O0IIE00pa30BaTEIbHOM AUCIIUTLIH-
HbI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO.

Ocoboe 3HaueHne TUCIUIUIMHA UMEET MpH (POPMHUPOBAHUHU U PA3BUTHUU OOIIMX
KOMIIETEHIIUH

Koz u naumenosa- [InanupyemMbie pe3ysibTaThl OCBOCHHS AUCIIMILIAHBI

HUe popMupye-

MBIX KOMIIETEHIIHH OOmme

JuciurinHapHbie

OK 01 BeiOupats
CIOCOObI perIeHus
3amau mpodeccro-
HaJIbHOM [OesITelb-
HOCTH  TPUMCHH-
TEIBHO K pa3ynd-
HBIM KOHTCKCTaM.

B yacTu Tpy10BOIro BOCIMTAHUSA:

- TOTOBHOCTb K TpyAy, OCO3HaHHUE
[IEHHOCTH MacTePCTBa, TPYI0TIOOHE;

- TOTOBHOCTh K aKTUBHOH JEATCIBHO-
CTH TEXHOJOTUYCSCKOM U COIHMAILHOMN
HaIpaBJICHHOCTH, CHOCOOHOCTh WHU-
[IUUPOBATh, TJIAHUPOBATh U CAMOCTOSI-

cOpMUPOBAHHOCTH 3HAHUHN O MECTE
U poyiu OWOJIOTMM B CHUCTEME Hayu-
HOTO 3HaHWS;, (QYHKIMOHAIBLHOU
IPaMOTHOCTH YeJIOBEKa I pelle-
HUS KU3HEHHBIX MPOOJIEM;

cOpMHUPOBAHHOCTE YMEHHUS pac-
KpbIBaTh COJIEp)KaHUE OCHOBOIOJIA-
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TENbHO BBIMOJHATh TAKYHO JEATENb-
HOCTB;

- HHTEpeC K Pa3jIMYHbIM cepaM IMpo-
(heccuoHaNbHON NEATETHLHOCTH,
OBinaneHne yHUBEpPCAJIbHBIMU YyueO-
HbIMHM I103HABaTEIbHBIMH JIEHCTBUS-
MU:

a) 0a30Bble JJOrHYecKHe JeiCcTBUS:

- CaMOCTOSITeNbHO (HOpMyIUpoOBaTh U
aKTyallu3upoBaTh MpobieMy, pac-
CMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIA MpHU-
3HAaK WJIM OCHOBAaHMS JJIsl CPaBHEHHS,
KJIaccu pUKanuu u 0000IIeHNUS;

- ONpEeNeNsTh eI AeITeIbHOCTH, 3a-
JaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTH)KEHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH U MPOTHU-
BOpPEYMS B paCCMaTPUBAEMBIX SIBJICHU-
AX;

- BHOCUTb KOPPEKTUBBI B JESTElb-
HOCTh, OILIGHUBAaTh COOTBETCTBUE pe-
3yJIIBTATOB IIENISIM, OLIGHWBATh PHCKHU
MOCTIEICTBUN ACSITEIbHOCTH;

- pa3BHUBaTb KpPEAaTUBHOE MBbIIIECHUE
MIPU PEIIEHUH KU3HEHHBIX TPobieM

0) 0a3oBble WHcCIeN0BATEIbCKHE
aeiicTBUSA:

- BJIJIeTh HaBBIKAMU y4eOHO-MCCIIE10-
BATEJIbCKOM U INPOEKTHON IeATEIbHO-
CTH, HaBBIKAMH pa3perieHus mpooiem;
- BBIABJISATH NPUYUHHO-CIIEACTBEHHbIE
CBSI3U U aKTyaJIM3UPOBATh 3a]avy, BbI-
JIBUraTh TUIIOTE3Y €€ pelIeHUs, Haxo-
JUTh apryMEHTbl JJI J0Ka3aTesIbCTBA
CBOUX YTBEp)KIEHHI, 3a1aBaTh napa-
METPbI U KPUTEPUU PEILCHUS;

- aHaNU3UpPOBATH MOJTyYEHHBIE B XOJE
peleHusl 3aJjaul pe3yabTaThl, KPUTH-
YEeCKH OLIEHUBAaTh MX JIOCTOBEPHOCTb,
IIPOrHO3UPOBAaTh W3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETh MEPEHOCUTh 3HAHUS B IMO3HA-
BaTeJbHYIO U MPAKTHYECKYIO 00J1acTh
KHU3HEICATECIHbHOCTH;

- yMeTb MHTErpUpOBATH 3HAHUS U3
pa3HBIX MPEAMETHBIX 00JIaCTel;

- BBIBUTATh HOBBIC HJIEHU, MPEAaraTh
OpPUTMHAJbHBIE TOAXO/ABI U PEIICHNUS;

- CIIOCOOHOCTh WX HCIIOJIb30BAHUS B
[IO3HABATEJIbHOM M COLMAJILHOM IpaK-
TUKE

ralomux OHOJIOTHYECKHX TEPMHUHOB
U TOHSATHM: JKM3Hb, KJICTKA, TKaHb,
Opra, OpraHu3M, BU, TOIYJISAILHS,
IKOocHcTeMa, OumoreHo3, Omochepa;
Metabomu3Mm (0OMEH BeHIeCTB U
MPEBpaIllCHUE SHEPruH), TOMEoCTa3
(camoperymsius), OnocuHTe3 OenKa,
CTPYKTYpHasi OpraHU3aIusi KUBBIX
CHCTEM, IUCKPETHOCTh, CaMOpETy-
JSIUs, CaMOBOCIpoOU3BeAeHue (pe-
MIPOJYKIINS), HACJIEJICTBEHHOCTD,
W3MEHUYHUBOCTb, SHEPro3aBUCUMOCTb,
pOCT M pa3BUTHE, ypOBHEBas opra-
HU3AIU;

cOpPMHUPOBAHHOCTh YMEHHUS pac-
KpBbIBaTh COJIEP)KaHHE OCHOBOIIOJIA-
ralomux OWOJOrHYECKUX TEOpUH U
TUIIOTE3: KJIETOYHOM, XPOMOCOMHOM,
MYTallOHHOM, SBOJIFOITMOHHOMH,
MIPOM CXOKICHUS KU3HH U YETIOBEKA;
COpPMUPOBAHHOCTh YMEHHUS pac-
KpbIBaTh OCHOBOIIOJIArarone Ouo-
JIOTUYECKUE 3aKOHBI M 3aKOHOMEP-
Hoctu (I'. Mennens, T. Moprana,
H.1. Basmnoa, 3. I'ekkensa, .
Mromnepa, K. boapa), rpanunbsl ux
MPUMEHUMOCTH K KUBBIM CHCTEMaM;
MPUOOPETEHUE OIbITa MPUMCHCHUS
OCHOBHBIX METOJIOB HAy4HOIr'O IIO-
3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHH:
HaOJIIOJICHUST W OINMCAHUS JKHBBIX
CHCTEM, TMPOIECCOB M SBJICHHUM; OP-
raHW3aluyd U TPOBEIACHUsT OMOJIOTH-
YECKOr0 3KCIEePUMEHTA, BBIIBHKE-
HUS TUIIOTE3, BBISABJICHHUS 3aBHCHMO-
CTU MEXJY UCCIENYEMbIMU BEIINYU-
HaMH, OOBSICHEHHsI TIOJy4YCHHBIX pe-
3ylIbTaTOB U (OPMYJUPOBAHUS BBI-
BOJIOB C HMCIOJIb30BAaHUEM HAay4YHBIX
MOHATUM, TEOPUH U 3aKOHOB;
c(OpMHUPOBAHHOCTh YMEHUS BBIJIE-
JSITh CYIIECTBEHHBIC TMPU3HAKU BU-
PYCOB, KJIETOK IPOKApUOT W DyKa-
PHOT; OJTHOKJIETOYHBIX U MHOT'OKJIE-
TOYHBIX OpPraHW3MOB, BHUJIOB, OHO-
T'EOIIEHO30B M JKOCHCTEM; OCOOCH-
HOCTH TPOIIECCOB OOMEHa BEIIECTB
U TIPEBPAIICHUS DHEPTUU B KIIETKE,
doTOoCHMHTE3a, IJIACTHYECKOTO |
SHEPreTUYecKoro oOMeHa, XeMOCHH-
Te3a, MHUTO3a, MeHo3a, OIJIOJ0TBO-
pEeHHS, Pa3BUTHS W Pa3MHOXKEHUS,




WHAUBUAYATbHOTO pa3BUTHS Opra-
HU3Ma (OHTOreHe3a), OOpbOBI 3a Cy-
IIIECTBOBAaHUE, €CTECTBEHHOI'O OTOO-
pa, BHUI000pa3oBaHUsA, IMPHUCIOCO0-
JICHHOCTH OpraHU3MOB K cpezie o0u-
TaHUSl, BIMSIHHUS KOMIIOHEHTOB JKO-
CHCTEM, aHTPOTIOT eHHBIX H3MEHEHHI
B DKOCHCTEMax CBOE€Hl MECTHOCTH,
KpyroBOpOTa BEIECTB U IMpeBpallle-
HUE 2HEpruu B Omocdepe;
cOPMHUPOBAHHOCTh YMEHHUS PEIIAThH
OuoIornYecKue 3aaadu, COCTaBIISITh
TCHOTHITHYECKUE CXEMBI CKpEIrBa-
HUS IS Pa3HBIX TUIIOB HACIlIeIOBa-
HUSl TPU3HAKOB y OPraHu3MOB, CO-
CTaBJIATh CXEMBbI IIEPEHOCA BEIECTB
Y DHEPruH B IKOcHcTeMax (Lenu Mu-
TaHUSI, TUIIEBHIE CETH)

OK 02 Vcnoisb3o-
BaThb COBPEMEHHBIC
CpelcTBa TIOMCKA,
aHajnM3a W WHTEp-
nperanuy  HHPOP-
Manuu, u HHPOP-
MAI[MOHHBIE  TeX-
HOJIOTMHM JUI BBI-
MOJIHEHUST  3a]a4
npodeccruoHans-

HOH J1eSTEIbHOCTU

B o0JsiacTH HeHHOCTH HAYYHOIO IMO-
3HAHMA:

- ¢(hOpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH M OOILECT-
BEHHOI MpakTUKH, OCHOBAHHOIO Ha
Juanore KyJiabTyp, CIIOCOOCTBYIOIIETO
OCO3HaHUIO CBOEr0 MecTa B IOJIU-
KYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHHME S3BIKOBOW U
YUTATENbCKON KYJIbTYPBI KaK CPEICTBA
B3aUMOJECUCTBUS MEXAY JIIOJbMU U
MIO3HaHUS MUPA;

- OCO3HAHME IEHHOCTU HAy4yHOU nes-
TEJbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IPOEKTHYI0 M  HCCIEA0BATENIbCKYIO
JIeSITEIbHOCTh MHJIMBUIyaJIbHO M B
rpynIe;

OBianeHue yHUBEpPCAJIbHBIMU YyueO-
HbIMU I103HABaTEJIbHBIMH JI€HCTBUS-
MU:

B) pabdora ¢ uHgopmanueii:

- BJIQJICTh HABBIKAMU TOJYyYEHUS HH-
dopmMan M3 HUCTOYHMKOB pPa3HbBIX
TUIIOB, CAMOCTOSITEIbHO OCYIIECTB-
JSITh MOMCK, aHAJIU3, CUCTEMATU3ALINIO
U UHTEpHpeTanuo uHpopmanuu pas-
JUYHBIX BUAOB M (OpM IpeacTaBie-
HUS;

- CcO37aBaTh TEKCThl B Pa3IUYHBIX
dbopMaTax ¢ yuyeToM Ha3HAUYCHHUS WH-
dopmanu U 1ENeBONW ayaUTOPUH,
BbIOMpas ONTUMaJbHYIO (OpPMY INpea-
CTaBJICHUS M BU3yaJIM3allliu;

chopMHpPOBaHHOCTh YMEHUI KPUTH-
YeCKd  OLEHHMBATH  HMH(OpMAIIHIO
OMOJIOrMYECKOT 0 coziepKaHus,
BKJTIOYAIOIIYIO TICEBIOHAYYHBIEC 3HA-
HUS U3 Ppa3IU4YHBIX HCTOYHUKOB
(cpencTBa MaccoBoil MH(pOpManuy,
HAYYHO-TIONMYJISIPHBIE ~ MaTepHallbl);
MHTEPIPETUPOBATh JTUYECKHE ac-
MEKTHl COBPEMEHHBIX HMCCIICIOBAHHUN
B OMOJIOrHU, MEIUIMHE, OMOTEXHO-
JIOTHHU; paccMaTpuBaTh TJ100AJbHBIE
HKOJIOTUYECKUE TPOOJIEMBI COBpe-
MEHHOCTH, (OPMUPOBATH 1O OTHO-
IICHHIO K HUM COOCTBEHHYIO ITO3H-
IHIO;

copMupoBaHHOCTb yMEHUIl co3na-
BaTh COOCTBEHHBIE IMUCHMEHHBIE H
YCTHBIE COOOLIEHHsI HA OCHOBE OuMo-
Joruyeckord wuH(pOpMaMK U3 He-
CKOJIBKUX HMCTOYHHUKOB, T'PaMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar
ouonoruu
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- OlGHUBATh JIOCTOBEPHOCTh, JICTH-
TUMHOCTh HMH(pOpMAIIUU, €€ COOTBET-
CTBUE TPaBOBBIM W  MOpaJbHO-
TUYECKAM HOpPMaM;

-MCII0JIB30BATh CPENCTBA MH(OpPMAIU-
OHHBIX U KOMMYHHKAITHOHHBIX TEXHO-
JOTMA B PEUICHUU KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OpraHU3alllOH-
HBIX 33/1a4 ¢ coOoaeHrueM TpedoBa-
HUI DPrOHOMHKH, TEXHUKH Oe3ormac-
HOCTH, TUTHEHBI, pecypcocOepexeHus,
MPAaBOBBIX U ITHYECKHX HOPM, HOPM
MH(POPMALIMOHHON 0€30MacCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U
3amuThl  “HGOPMAIUU, HHGPOpPMAIIH-
OHHOM 0€30MacHOCTH JINYHOCTH

OK 04 Dddek-
THUBHO B3aUMOJICH-
CTBOBaTh M pabo-
TaTh B KOJUICKTUBE
Y KOMaHJIE.

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMO-
CTOSITEILHOCTH U CAMOOIIPEETICHHUIO;
-OBJIaJICHUE HaBBIKAMH y4e0HO-
HCCIIE0BATENIbCKOM, TPOEKTHOW U CO-
[MUAJIBHOM IEATCILHOCTH,

OBaagenune YHHMBeEpPCaIbHbIMUI
KOMMYHHMKATHBHBIMH JeHCTBUSIMMU:
0) COBMeCTHAasA 1eATeJIbHOCTD.!

- IOHUMAaTh U HCIIOJIb30BATH MPEUMY-
IECTBA KOMAHJHOW M WHAMBUIyalb-
HOM paboTBHI;

- NPUHUMATH LI€JIM COBMECTHOW Jesi-
TEeJILHOCTHU, OPraHWU30BBIBATH U KOOP-
JUHUPOBATH JEUCTBUS IO €€ JOCTHU-
JKEHHWIO: COCTaBJIAThH IUIAH JICHCTBUM,
pacnpenensiT pojau ¢ y4eTOM MHEHHI
YYaCTHHKOB OOCYXIaTh pPe3yJIbTaThI
COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH U BBINOJHATH pa-
00Ty B YCIOBHUSIX pPEabHOTO, BUPTY-
aJTbHOTO M KOMOWHHPOBAHHOTO B3au-
MOJECHCTBUS,

- OCYUIECTBJISITh MO3UTHUBHOE CTpaTe-
THYECKOE TOBEJCHUE B PA3IMYHBIX
CUTYyallUsX, MPOSIBISATb TBOPUYECTBO M
BOOOpakeHue, ObITh MHUITUATUBHBIM
OBJaleHHe YHHUBEpPCAJIbHBIMHM pe-
ryJsITUBHBIMM I€HCTBUSAMM:

') NPUHSATHE ce0si U APYTrUX JIIO/eii:

- MPUHUMATh MOTHBBI M apryMEHThI
JIpYTUX JIOJIeW MPU aHaJIM3€ pe3ysbTa-
TOB JESTEIILHOCTH;

- TpU3HaBaTh CBOE MPaBO U IMPaBO
JIpYTUX JII0Jeil Ha OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATH
MHP € TO3HUIUU JPYTrOro YeI0BEKa

pUoOpeTeHHe OIMbITa MPUMEHEHUS
OCHOBHBIX METOJIOB HAy4yHOrO I1O-
3HAHUS, UCTIOJIb3YEMbBIX B OMOJIOTHU:
HAaOMIOACHUS W OMHCAHUS >KUBBIX
CUCTEM, IPOLECCOB M SIBJIICHUU; Op-
raHU3aluud U TPOBEIAEHUsT OMOJIOTH-
YECKOro 3KCIEPUMEHTA, BbIIBUKE-
HUS TUINIOTE3, BBISBJICHUS 3aBUCUMO-
CTU MEXJY UCCIENYEMbIMU BEJINYU-
HaMH, OOBSICHEHHsI TIOJy4YCHHBIX pe-
3yIbTaTOB U (HOPMYJIUPOBAHUS BHI-
BOJIOB C MCHOJb30BAaHUEM HAyYHBIX
MOHATUN, TEOPUI U 3aKOHOB

7




OK 07 Cogeiict-
BOBaTh  COXpaHe-
HUIO OKpY>Karolen
Cpenbl, pecypcoc-
OepexeHnto, MpH-
MEHSTh 3HaHUS 00
W3MEHEHUH  KIIU-
MaTa, TMPUHIUIBI
OEepeXKITMBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO JEii-
CTBOBaTh B Upe3-
BBIYAIHBIX CHUTYya-
USIX.

B o0sacTH 3K0J0rH4eCKOro BOCIH-
TaAHUS:

- ¢(hopMUPOBAHHOCTH SKOJIOTUYECKOU
KYJbTYpbl, TOHUMAaHHUE BIMSHUA CO-
HHAITBHO-3KOHOMUYECKUX MPOLECCOB
Ha COCTOSIHME MPUPOJHON U COLIMAIb-
HOW cpefbl, OCO3HAHHE TI00ATBLHOTO
XapakTepa SKOJIOTHYECKUX Mpoliem;

- TUIAHUPOBAHHE M OCYILIECTBIICHUE
JICCTBUN B OKPYXaIIEW cpele Ha
OCHOBE 3HaHHUs Lelel YCTOHYUBOIO
pa3BUTHS YEIOBEUECTBA;

aKTUBHOE HEINpUATUE NEHUCTBUM, NpHU-
HOCSIIMX BPE OKPYKAIOIIEH Cpelie;

- YMEHHME MPOTHO3MpPOBATh Hebiaro-
MPUATHBIE SKOJOTMYECKHE TIOCIEACT-
BUA TPEANPUHUMAEMBIX JI€MCTBUH,
MpEeA0TBpalIaTh UX;

- paclIMpEeHue OmbITa AEATEIbHOCTU
9KOJIOTUYECKON HAIPaBJICHHOCTH;

- OBJIAJICHUE HaBbIKAMU y4yeOHO-
HCCJIEI0BATENHCKOM, MPOEKTHOU U CO-
LHUAJBHOU 1€ATEIbHOCTH

cOpMHUPOBAHHOCTH YMEHHS MpUMe-
HATH MOJIyYCHHbIE 3HAHUA IS 00b-
SICHEHHsI OMOJIOTUYECKUX TPOIECCOB
W SIBJICHUM, I MPUHATHS TPAKTH-
YECKUX PELICHUN B IOBCEIHEBHON
KHU3HU C Lenblo obecrieueHus 6e3o-
MAaCHOCTHU CBOETO 370POBbS U 3/10pO-
Bbsl OKPYXKAIOLIUX JIFOJIeH, CcoOJIto-
JIEHUs 3JI0pOBOr0 00pa3a KHU3HU,
HOPM TPaMOTHOTO IOBEJICHUSI B OK-
pyXarwllel TpUpOJHON cpeae; Mmo-
HUMaHHE HEOOXOIUMOCTU HCIOJb-
30BaHMs TOCTHIKCHHMI COBPEMEHHOMN
Ononmornu M OHOTEXHOJOIMH IS
palMOHAILHOIO IPUPOAOIOIb30BA-
HUS

OcBoenue JUCITHUITIIMHBI o0OecreynBaeT JOCTHXKCHHC O6ytlaI-OIHI/IMI/ICH CICayro-
IMUX JTMYHOCTHBIX PC3YyJIbTATOB!

Kog JIP JIN4HOCTHBIE PE3yIbTATHI
Oco3Haromuil MPUOPUTETHYIO IIEHHOCTh JIMYHOCTU YEJIOBEKA; yBa)karolMi COOCTBEH-

JIP7 HYIO M 9y)KYI0 YHUKAQJIbHOCTh B Pa3NIMYHBIX CHUTYallUsiX, BO BCeX QopMax W BUIAX Jesi-
TEJIbHOCTH.

P 10 3a00TAmuiics 0 3aMUTe OKPYKAIOMIEH Cpebl, COOCTBEHHON M UyKOH 0e30MacHOCTH, B
TOM 4HcJie UG POBOii.




2 CTPYKTYPA M COJJEP)KAHUE OBIIEOBPA3OBATEJIBHOM

TUCTMUTLIAHBI

2.1 O0beM JUCUMIVIMHBI U BUABI Y4eOHOI padoThI

Bun yuebHoit paboThI

O0BeM yacoB

O0beM 0011€00pa3oBaATENbHON TUCHUILTHHBI 72
B TOM YHUCIJIC:
1 OcHOBHOE comepIKaHne 58
B TOM YHUCIJIC:
- TeOpeTHIECcKoe 00yUeHnE 38
- IPaKTUYECKUE 3aHSATHS 14
- KOHTPOJIbHBIE pabOTHI 6
2 IlpodeccnoHATBHO OPHEHTHPOBAHKE COleP:KaHMe (CoAepKaHNe MPUKIATHOIO MO- 12
AyJIs)
B TOM YHCIIE:
- TEOpeTH4ecKoe 00yUyeHue 2
- IPAKTUYECKUE 3aHATH 10
IIpome:xyTounas arrecranus (1n¢p¢epeHINPOBAHHBIN 3a4eT) 2

2.2 TemaTuyeckuii JIaH U coiep:KaHue YUEOHOM TMCIMIIMHBI

O0beMm, | Koabl koMIeTeH-
aK. 4/B T.4.| LUH U JIMYHOCT-
B (JOpME |HBIX PE3yJIbTaTOB
HanmenoBanmne Coneprxanue yaeOHOro Matepuaia u (opMel Gop pesy ’
npakTude-| (OpMHUPOBAHUIO
pa3aenoB U TeM OpraHH3alMH JCATEIbHOCTH 00YYatOIMXC st .
CKOM TIOJI-| KOTOPBIX CIOCO0-
TOTOBKH, | CTBYET JIEMEHT
aK. u HPOrPaMMBbI
1 2 3 4
Pa3nea 1. KileTka — cTpYKTYpPHO-(PYHKIHMOHAIBbHAS ¢IHHHUIA KHBOTO 18
Tema 1.1. OcHOBHoOE cojiep:kaHue 2/- OK 02,
BuoJsorusi kak Hayka. | Teopernueckoe o0ydenue: 2 JIP 7, JIP 10

Oo61mas xapakrepu-
CTUKA KU3HU

CoBpeMeHHbIE OTpacid OMOJOTHYECKUX 3HAHUH.
CBs13p OMOJIOTHHU C IPYTUMHU HayKaMH: OHOXUMHS,
ouodusuka, OMoHuka, renoreorpadus u ap. Ponpb
U MecTo Ouonoruu B (OPMHUPOBAHUU COBPEMEH-
HOM Hay4HON KapTUHBI MHUpPA. YPOBHU OpraHU3a-
My kuBOM Martepuu. OOmas XapaKTepuCTHKa
J)KM3HHU, CBOMCTBA >KHBBIX CHCTEM. XHUMHUUYECKHUU
COCTaB KJIIETOK




Tema 1.2.
CrpyKTypHO-
¢dyHKIMOHANIBHAA OP-
TaHU3a1uA KJIeTOK

OcHOBHOE coiep:KaHNE

6/4

TeopeTuueckoe odyueHue:

Knerounas teopus (T. IBann, M. llneiinen, P.
BupxoB). OcHOBHBIE MOJIOKEHHUSI COBPEMEHHOMN
KJIETOYHOM Teopuu. THUIBI KIETOYHOW OpraHu-
3alMU: IPOKAPUOTUYECKUN U IYKAPUOTUYECKUH.
OnHOKJIETOYHBIE U MHOTOKJIETOYHBIE OPraHM3-
Mbl. CTpoeHHE TNPOKAPUOTHUECKOM KIIETKH.
CrpoeHue »ykapuoTHueckon kierku. Hexkie-
TOYHbIE (OPMBI KHU3HH (BUPYCHI, OakTepuodaru)

HpaKanecmle 3aHATHSA:

1.HabmroieHne KJIETOK PacTeHWi M JKUBOTHBIX,
ux onucanue. CpaBHEHHE CTPOEHUS KJIETOK pac-
TEHHUH U KUBOTHBIX.

2.BupycHbie U OakTepuanbHble 3a00JIEBaHMUS.
OO01Me TPUHIUITBI UCTIOB30BAHUS JICKAPCTBEH -
HBIX BemecTB. OCOOEHHOCTH TPUMEHEHUS aHTH -
OHMOTHUKOB.

OK 01, OK 02,
OK 04,
JIP 7, JIP 10

Tema 1.3. CTpykTyp-
HO-(QYHKIMOHAJIbHbIE
(paxTopsl HacaeACT-
BEHHOCTH

OcHOBHOE coiep:KaHNE

4/2

Teoperuueckoe od0yueHue:

XpomocomHas teopust T. Moprana. Ctpoenue
XpOMOCOM. XPOMOCOMHBIH HA0Op KJIETOK, TO-
MOJIOTHUYHBIE U HETOMOJOTUYHBIE XPOMOCOMBI,
TarvIONAHBIA U JUTIOUAHBIA Habop. Hykneun-
HoBeie kucnoTel: JIHK, PHK naxoxnenue B
KJIETKE, UX CTpOoeHHe M (yHKIMH. MaTpudHbIe
MPOIECCHl B KJIETKE: peIUIMKaIus, OWOCHHTE3
Ocnka, pemnaparus. ['€HETHYECKUH KOJ W €ro
CBOMCTBa

IIpakTHYyeckHe 3aHATUSA:

3.Pemienue 3amay Ha ompenesieHHE MOCIIENA0Ba-
TEJIbHOCTH HYKJIEOTUJ0OB, aMUHOKHCIIOT B HOPME
U B ClIydac H3MEHEHUs I0CIIEI0BAaTEIbHOCTH
nykneorunos JIHK.

OK 01, OK 02,
OK 04
JIP 7, JIP 10

Tema 1.4.

OOMeH BelecTB U
npeBpalleHne IHep-
I'M B KJIeTKe

OcHOBHOE coiep:KaHNe

2/-

TeopeTuueckoe od0yueHue:

[Tonatue merabomu3M. ACCUMMIIALUSA U JTUCCHU-
MUJISIUSL — JB€ CTOPOHBI MeTabonu3Ma. THurbl
oOMEHa BEUIECTB: aBTOTPOGHBIN U reTepoTpod-
HBIH, a3poOHBI M aHa’poOHbIN. [lnacTuueckuit
oomeH. PoTocuHTE3. XEeMOCHHTE3

OK 02, OK 04,
JIP 7, JIP 10

Tema 1.5. ) Kuznen-
HBIN HUKJ KJIETKH.
Muto3. Meiio3

OcHOBHOE cojlep:KaHne

4/2

TeopeTuyeckoe od0yueHue:

Knerounsi nuki, ero mepuoasl. MuTo3, ero
CTaAuu U MPOUCXOIsIIMe nporecchl. buonoru-
YECKOe 3HaueHHe MUT03a. Meio3 U ero craauu.
[ToBenenune xpomocoM B Mero3e. KpoccuHrosep.
buosornyecknii cMpica Meno3a

OK 02, OK 04,
JIP 7, JIP 10

KounTpoJabHasi pabGora

MonekyaspHbIil ypOBEHb OPraHU3aLMU KUBOT'O
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Paszpnea 2. Ctpoenue U GQyHKIUHU OPraHu3Ma

20

Tema 2.1. CTpoenue
OpraHusma

OcHOBHOE coiep:KaHNe

2/-

TeopeTuyeckoe od0yueHue:

MHOrokaeTouHbple  OpraHu3Mbl. B3anmocBs3b
OpPraHOB U CUCTEMbI OPraHOB B MHOT'OKJIETOYHOM
opranuzMe. ['omeocTas opraHm3aMa M €ro moj-
JIepKaHu e B IPOIIeCCe KU3HEESI TEeTbHOCTH

OK 02, OK 04,
JIP 7, JIP 10

Tema 2.2.
®opmbI pa3sMHOKe-
HHS OPraHU3MOB

OcHoBHOE coepKaHue

TeopeTnueckoe odyueHue:

@opMbI pa3MHOXKEHHUs OpraHu3mMoB. becnosoe n
HOJIOBOE pa3MHOKeHHe. Buuer Oecnonoro pas-
MHOXeHHud. [lonoBoe pasmHoOxenue. ['amerore-
He3 y KMBOTHbIX. CIEpMaTOreHe3 U OOIEHE3.
Crpoenue nosnoBbix KiIeTOK. ONiIo10TBOpEHHE

OK 02, OK 04,
JIP 7, JIP 10

Tema 2.3.

OHnTorenes pacrenui,
JKHBOTHBIX U YeJIOBe-
Ka

OcHOBHOE cO/Iep:KaHNe

2/-

Teopernueckoe o0yueHne:

WupuBuayanbHOE pa3sBUTHE OPraHU3MOB. OM-
Opuorenes u ero craauu. [locTamOpuoHaIBHBIH
nepuos. Craauu MOCTIMOPHUOHATBHOTO Pa3BU-
THUS Y )KUBOTHBIX U 4enoBeka. [Ipsmoe u Hemps-
MO€ pa3BUTHE. buoiornyeckoe crapeHue H
cMepTb. OHTOreHe3 pacTeHui

OK 02, OK 04,
JIP 7, JIP 10

Tema 2.4. 3akoHo-
MEPHOCTH HacJie0Ba-
HUA

OcHOBHOE coiep:KaHNe

4/2

TeopeTuueckoe od0yueHue:

OCHOBHBIEC TOHSITUS TEHETUKU. 3AKOHOMEPHOCTH
oOpa3oBanus ramer. 3akoHbl I'. Menngens (Mo-
HOTHOPUIHOE U MOJUTUOPUIHOE CKPEIIUBAHUE).
BzaumopeiicTBre reHoB

IIpakTHyecKue 3aHATHS:

4 Peurenue 3a1a4 Ha ONpeE/ENeHNE BEPOSITHOCTH
BO3HUKHOBEHMsI HACJIEJCTBEHHBIX IPU3HAKOB
OpU MOHO-, NU-, TOJUTHOPUAHOM U aHAIU3U-
pYIOILIEM CKpeIlMBaHWUU, COCTAaBJIEHHE TE€HOTH-
IIMYECKUX CXEM CKpElIMBaHUs

OK 02, OK 04,
JIP 7, JIP 10

Tema 2.5. Cuemnien-
HOE€ HACJIeJOBaHHE
NPH3HAKOB

OcHOBHOE coaep:KaHue

4/2

TeOpeTI/I‘IeCKOC oﬁyqe}me:

3akonsl T. Moprana. CueryieHHOe HacleaoBa-
HUE TCHOB, HapyllleHue cuerienus. HacmenoBa-
HUE MIPU3HAKOB, CIETIJICHHBIX C TTOJIOM

HpaKanecKne 3AHATHUSA:

5.Pemienue 3agau Ha onpeneneHre BEpOATHOCTH
BO3HMKHOBEHMS HACJIEJCTBEHHBIX IPH3HAKOB
IOpU CLEMJICHHOM HAaCJe0OBaHUM, COCTaBJICHUE
TeHOTUITNYECKUX CXEM CKPELIMBAHMS.

OK 01, OK 02,
JIP 7, JIP 10

Tema 2.6. 3akoHoO-
MEPHOCTH U3MEHYH-
BOCTH

OcHoOBHOE coepKaHue

6/4

Teopernyeckoe o0yueHue:

N3MeH4nBOCTh NMPU3HAKOB. Buabl M3MEHUYUBO-
CTU: HACJEJCTBEHHAasl U HEHACJECTBEHHas. 3a-
KOH I'OMOJIOTHYECKHUX DPsIOB B HACIEICTBECHHOU
u3menunBocty (H.M. BasunoB). Myrtanuonnas
TEOpUsT U3MEHYMBOCTH. BUJbl MyTanuii U npu-

OK 01, OK 02,
OK 04,
JIP 7, JIP 10
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YUHBI UX BO3HMKHOBeHUsA. KapuoTun uenoBeka.
HacneacrBennsie 3a00sieBaHMs 4ejloBeKa. | eH-
HbIE ¥ XPOMOCOMHBIE€ 00JIe3HU YenoBeka. boes-
HU C HACJEACTBEHHOW MPEIpacioyioKEHHOCTHIO.
3Haye€HUE MEIMIIMHCKOM TE€HETHKU B MPEaoT-
BpaIllCHUH W JICYCHHHM I'€HETHYECKHUX 3a0oJieBa-
HUM deJToBeKa

IIpakTHyecKHe 3aHATHSA:

6.Pemrenne 3amau Ha ompeneneHue TUIA MyTa-
IIUY [IpU TIepesiade HACJIEACTBEHHBIX TPU3HAKOB,
COCTaBJIEHHE T'€HOTHIMUYECKUX CXEM CKpEeIUBa-
HUS

KonTtpoabHas pabora

CrpoeHue u GyHKIIMM OpraHu3Ma

Pa3znea 3. Teopus 3BoJI0OHUM

Tema 3.1. UcTopus
3BOJIIOLMOHHOTIO y4e-
HUsA. MUKPOIBOJII0-
nHsA

OcHoBHOE coepKaHue

2/-

TeOpeTI/I‘IeCKOC oﬁyqe}me:

[TepBoie sBOMonMoHHBIe KoHuenmuu (OK.b. Jla-
Mmapk, JX.JI. Broddon). DBomoIMOHHAs TEOpHUs
Y. JapBuHa. CUHTETHYECKAsT TEOPHUs IBOIIOLUN
Y €€ OCHOBHBIE I10JIOKECHMUS.

Mukpossomonus. Ilonynsanua kak snemeHTap-
Has eJMHUIA 3BOJIOLUUU. ['eHeTnyecKkre OCHOBBI
IBOIIIOLUU. DJeMeHTapHbIe (PAaKTOPHI IBOJIOIUH.
EcrecTBenHbIil 0TOOp — Hampapistomui hakTop
sBomonuu. BunooOpazoBaHue Kak pe3ysbTaT
MHUKPO3BOJIIOLUH.

OK 02, OK 04,
JIP 7, JIP 10

Tema 3.2. Makpo3Bo-
Jwouus. Bo3uukHoBe-
HHUE U paanTue KHU3-
HH Ha 3emuie

OcHoBHOeE co/iepxaHue

2/-

Teopernueckoe o0yueHue:

Makpossomonusi. PopMbl U OCHOBHBIE HAaIIPaB-
nenus Makpossomonuu (A.H. Cesepuos). [Iytu
JOCTKEHUsT Omosyorudeckoro mnporpecca. Co-
XpaHeHue OnopazHooOpas3us Ha 3emiie.
['unoTe3bl U Teopun BO3HUKHOBEHUS KU3HU Ha
3emie. [losBieHne NMEPBBIX KJIETOK U UX BOJIO-
nus. IIpokapuorel n sykapuorsl. [Iponcxoxne-
HUE MHOI'OKJIETOYHBIX OpraHu3MOB. Bo3HUKHO-
BEHUE OCHOBHBIX LIAPCTB 2YKAPHOT

OK 02, OK 04,
JIP 7, JIP 10

Tema 3.3. IIpoucxox-
JAeHHeYeJ0BeKa — aH-
TPONOreHe3

OcHOBHOE coiep:KaHNE

Teoperuueckoe od0yueHue:

AnTpononoruss — Hayka o uyenoBeke. Cucrema-
TUYECKOE IMOJIOKEeHHe uvesoBeka. CXOJCTBO H
OTJIMYMS YeJIOBEKa C XUBOTHBIMU. OCHOBHBIE
CTQJMM AHTPONOIreHEe3a. DBOJIOIMS COBPEMEH-
HOT'O YEJIOBEKa.

YenoBeueckue pachl U MX €IMHCTBO. Bpems u
INyTH paccelieHus uejoBeka Mo rianere. Ilpu-
CMOCOOJIEHHOCTh YeNIOBEKa K pa3HbIM YCIOBUSIM
cpensl

OK 02, OK 04,
JIP 7, JIP 10
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Pa3gea 4. Ixogorus

18

Tema 4.1. Dxonoruye-
ckue GpakTopsbl U cpe-
AbI )KU3HH

OcHOBHOE coiep:KaHNe

2/-

TeopeTuyeckoe odyuenue:

Cpenpl oOuTaHMsl OPraHW3MOB: BOJHAs, HAa3eM-
HO-BO3/yIIHAsl, IIOYBEHHAs, BHYTPUOPraHU3-
MeHHas. Du3nko-XxuMuU4ecKHe OCOOEHHOCTH
cpen obutaHusi opraHu3moB. I[IpucrnocobneHus
OpraHu3MOB K >KM3HHU B pasHbIX cpenax. Ilons-
THE 3Kojorudeckoro ¢akropa. Knaccudukanus
sKosorndeckux ¢axropos. [IpaBuno MuHUMYyMa
1O. JluGuxa. 3akoH TonepantHocTn B. Illein-

hopna

OK 01, OK 02,
OK 07,
JIP 7, JIP 10

Tema 4.2. ITonyasi-
us, CO00IEeCTBA,
IKOCHCTEMBI

OcHoBHOE coiepKaHue

4/2

TeOpeTI/I‘IeCKOC oﬁyqe}me:

DKonoruyeckas XapakTepUCTHKa BHJA U HOMY-
UMY, DKOJIOTHYecKas HUIlIa BUJa. DKOJIOruye-
CKHe Xapaktepuctuku nomyssiuuu. CoolmiecTBa
U 3KocHcTeMbl. brouenos u ero crpykrypa. Css-
31 MEXJy opraHuzmamu B OuoneHose. Ctpyk-
TYpHbIE€ KOMIIOHEHTBI JKOCHCTEMBI: IPOAYLEH-
Thl, KOHCYMEHTBI, peayLeHTsl. Kpyrosopor Be-
IIECTB M MOTOK 3HEpPruu B skocucreme. Tpodu-
4eCKHEe YPOBHH

IIpakTHyecKHe 3aHATHSA:

7. Tpoduueckue nenu u cetd. OCHOBHBIC TMOKa-
3aTEJM YKOCUCTEMBI.

OK 01, OK 02,
OK 07,
JIP 7, JIP 10

Tema 4.3. buocdepa -
rj100aJbHAas DKOJIOI -
yeckasl CHCTeMa

OcHoBHOE coiepKaHue

2/-

Teopernyeckoe o0yueHue:

buocdepa — xuBas obonouka 3emiu. PazButne
npencraBieHuit o Ouocdepe B Tpymax B.U.
Bepuanckoro. Ob6nactu 6uocdepsl U ee KOMITO-
HeHThl. JKuBoe BemectBO Ouocdepbl U  ero
GbyHKIMH.

3aKOHOMEPHOCTH CYIIECTBOBaHHUS OuOChEpHI.
OcobenHoctu Ouochepsl Kak riao0aabHON KO-
cucreMbl. J[nHamMHueckoe paBHOBecHe B OHO-
chepe. KpyroBopotsl Bemects U OMOr€OXUMHU-
YecKue IUKJIBL. [ J100albHbIe HKOJIOTHYECKHe
po0JieMbl COBPEMEHHOCTH

OK 01, OK 02,
OK 07,
JIP 7, JIP 10

Tema 4.4. Biusinue
AHTPONOTeHHBIX (Pak-
TOPOB Ha Ouochepy

OcHOBHOE cO/lep:KaHNe

4/2

TeopeTuueckoe od0yueHue:

AHTpOTIOTeHHBIE BO3/CHCTBUA Ha Ouocdepy.
3arpsi3HeHHs] KaK BHJI aHTPOIIOT€HHOTO BO3JICH-
CTBUs. AHTPOIOTCHHBIC BO3JICHCTBHS HA aTMO-
chepy. BoznelictBus Ha ruapocdepy. Boszmeii-
cTBHsI Ha JuTochepy. AHTPOIOTCHHbBIE BO3/EH-
CTBUSI Ha OMOTHYECKHE CO00IIecTBa. YTiayOeH-
HO WM3y4aroTCsl OTXOIbI, CBS3aHHBIC C OIpele-
JICHHOM TTpodeccu et/ CriennantbHOCTHIO

OK 01, OK 02,
OK 04, OK 07,
JIP 7, JIP 10
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HpaKanecmle 3AHATHUSA:

8.Ilpaktuueckoe 3aHsiTHEe «OTXOIBI MPOU3BO/I-
CTBa»

Tema 4.5. Biusinue
COLMAJILHO-
IKOJIOTHYECKHUX (PaK-
TOPOB Ha 310POBbe
YyeJI0BeKa

OcHOBHOE coiep:KaHNe

6/4

TeopeTuueckoe od0yueHue:

310poBbE U ero cocrapistone. GakTopsl, Mo-
JIOKUTEIBHO U OTPULIATENBHO BIMSIOIIME HA OP-
raHusMm yenoBeka. [IpoOieMa TeXHOreHHBIX BO3-
JEICTBUN Ha 30pOBbE YEJIOBEKa (3JEKTpoMar-
HUTHBIE TIOJIsSI, OBITOBAasl XUMHSA, H30BITOYHBIE
IIyMBI, paJidanus 1 T.11.). AganTamus opraHu3Ma
yenoBeka K ¢akTopaM OKpYXKarolled cpenbl.
[TpunHITMTIBI  OpPMUPOBAHUS 30pOBHE cOepe-
raouiero noseaeHus. duznueckas aKTUBHOCTH
U 3710pOBbE. BHOXMMHYECKHE aCHEKThl pPaluo-
HaJIbHOT'O MUTaHUS

IIpakTU4yecKkue 3aHATHSA:

9.«YMcTBEeHHAst pab0TOCIOCOOHOCThY

OK 02, OK 04,
OK 07,
JIP 7, JIP 10

KonTpoJbHas padoTa

TeopeTnueckrne aCeKThbl SKOJIOTUU

IIpodeccuonaiLHO-0OPUEHTHUPOBAHHOE COAep:KkaHue (CoJep:KaHue MPHU-

KJIAJITHOTO MO/YJIs1)

Pa3znen 5. BuoJgiorus B ;Ku3HU

Tema 5.1. Buorexno-
JIOTHH B JKU3HU KaXK-
b1 (1) 1)

OcHOBHOE coiep:KaHNe

4/2

TeopeaneCKoe COACPKAHMUC:

buorexHosorus kak Hayka W TMPOU3BOJCTBO.
OCHOBHBIC HaIPaBJICHUSI COBPEMEHHON OHMOTEX-
Hoinoruud. Metonsl OmorexHonoruu. OOBLEKTHI
OMOTEXHOJIOTUH. DTHKA OMOTEXHOIOTHYECKUX U
TeHETHYECKUX dKcnepuMeHToB. [IpaBuiia morcka
W aHaim3a OMO’KOJOTHYECKON WHpopmaruu u3
pasIUYHBIX WCTOYHUKOB (Hay4YHass W y4eOHO-
Hay4dHasl JUTepaTypa, CPeICTBA MacCOBOW HH-
¢dopmarun, cetb HTEpHET 1 ApyTHE)

IIpakTHYecKue 3aHATHS:

10.Keficel Ha aHanu3 MHGOPMALUU O HAYYHBIX
JOCTIDKEHHAX B 00JaCTH T'€HETHYCSCKUX TEXHO-
JIOTUH, KJIETOYHOW WHKEHEPHH, MUIIEBBIX OHO-
TEXHOJIOTHA.

OK 01, OK 02,
OK 04,
JIP 7, JIP 10

Tema 5.2 Buorexno-
JIOTHU U TeXHUYECKHUe
CHCTEMbI

OcHOBHOE cO/lep:KaHne

IIpakTHYecKue 3aHATHSA:

11.Pa3Butre mpOMBIIIUICHHONH OMOTEXHOJIOTHU U
€€ IPUMEHEHUE B )KM3HU YEJIOBEKa.

12.3ammra keiica: IIpencraBienue pe3ynbTaToB
peuieHusl KeMcoB (BBICTYIJIEHUE C Ipe3eHTalH-
ei)

OK 01, OK 02,
OK 04,
JIP 7, JIP 10

ITpome:KyTOYHAsI aTTECTALMSA |

Bcero:

72
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3 YCJIOBUs PEAJIMBALIMA ITPOI'PAMMBI
OBIHIEOBPA3OBATEJBHOU JUCHUIIJINHBI

3.1 MarepuajbHO-TEXHHUYECKOEe oOOecledyeHre peajau3anuu padoueil mpo-
rpaMmbl

Jns peanmzanuu pabodei mporpaMmbl YI€OHOM AUCIUILIMHBI MIPEAYCMOTPEHBI
CIICTYIOIINE CIEIUaIbHbIC TOMEIIECHUS, OCHAIEHHBIE O0OPYAOBAaHHMEM W TEXHUYEC-
CKUMH CPEJCTBAMHU O0YICHHUS

3.1.1 KaOuHeT ecTeCTBEHHBIX JUCIUILIHH

Pabouee mecto npenonaBatens - 1, paboune mecta odyqaromuxcs - 59.

Jlocka marauTHO-MapkepHasi moBopotHasi 100*180 cm - 1 .

Kommnrwrotep Athlon x2 255/HDD250GB/RAM 4GB/K/M/Monitor AOC 919VZ -
1 .

[TpoexTop DEXP DL-200 - 1 mi.

Okpan HacTteHHbIE DEXP WM-60 - 1 .

Tenesu3zop mnasmennasiid Di/lxu RT-42PC 3 R - 1 .

[Mporpammuoe ob6ecrieuenue: OS Windows, Microsoft office, Google Chrome,
Adobe Acrobat DC, Maple 14.

3.2 UupopmanuoHHoe odecneyeHne peajn3anuu padode nporpaMmmal

Jns peanuzarnuu pabodeil mporpamMmbl y4eOHOW JUCHUIUIMHBI OMOIMOTEUHBIN
dboHa oOpazoBaTeIbHON OpraHW3allMi HWMEET II€YaTHbIe W/UIM  DJICKTPOHHBIC
oOpa3oBaTeibHbie W WH(MOPMAIIMOHHBIE  PECYpChl,  PEKOMEHIyeMble ISt
UCIIOJIb30BaHMS B 00pa30BaTeILHOM MPOIIECCE:

3.2.1 OcHOBHBIE 3JIeKTPOHHbIE U3IAHUS:

1. Kyp6arosa, H. C. O6mas ouonorus: yueonoe nocooue misa CIIO / H. C. Kyp-
6atoBa, E. A. KoznoBa. — CaparoB: Hayunas kaura, 2019. — 159 c. — ISBN 978-5-
9758-1895-9. — Tekct: snexTponnslii // Ludposoit obpazoBarenbubiii pecypc PR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/87078.html. — Pexum mocty-
na: JJisl aBTOPU3HP. TOJIH30BATEIICH.

2. Tynskosa, O. B. buonorus: yuebnuk ans CIIO / O. B. Tynskoa. — Capatos:
[Tpodobpazoanue, 2020. — 450 c. — ISBN 978-5-4488-0746-6. — TekcT: aiek-
tponnbit // Lnudposoit obpazoBarenpHbiii pecypc IPR SMART: [caiitr]. — URL:
https://www.iprbookshop.ru/105785.ntml. — Pexum moctyma: mis aBTOpU3UP. MOIb-
30BaTEIIEH.

3.2.2 Jlono,iHUTEIbHbIE JIeKTPOHHbIE U3IaHUSI:

1. Bepxomentiera, FO. I1. buonorus: yue6noe mocodue mius CIIO / O. I1. Bep-
xomeHneBa. — Caparos: [IpodoOpazoBanue, 2020. — 146 ¢. — ISBN 978-5-4488-
0651-3. — Texkct : osnekrtpoHHbii // Iludposoii obpazoBarensHbIl pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/91854.html. — Pexwum mocty-
na: JUIs aBTOPH3UP. MTOTH30BATEIICH.
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3.2.3 /lonoJTHUTEIbHbIE HCTOYHUKH:

1 sbio.info - Bes 6uostorns. CoBpeMeHHast OMOJIOTHS, CTaTbH, HOBOCTH, OUOJINO-
TEKa.

2 www.window.edu.ru - EnuHoe OKHO JOCTyIa K 00pa30BaTelIbHBIM pecypcam
HNuTepHeTa no 6Moaoruu.

3 vspu.ac. ru/deold/bio/bio. htm- TenekoMMyHHKAIIMOHHBIC BUKTOPUHBI IO OHO-
JIOTHH - DKOJIOTUHU Ha cepBepe BOpOHEKCKOro yHUBEPCHUTETA.

4 www.biology.ru - buosnorust B OTkpbiToM Koyuiemke. CalT COICPIKUT DJICK-
TPOHHBIN y4yeOHUK 1o 6uonoruu, On-line TecThI.

5 www.informika.ru - DnekTpoHHBIH y4eOHUK, OOJNBIIONW CIIMCOK HHTEPHET-
peCypcoB.

6 www.nrc.edu.ru - buomoruueckasi KapTHHa Mupa. Pasfaen KOMIBIOTEPHOTO
yuyeOHUKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYJIapCTBEHHOM OTKPHITOM YHUBEPCH-
TETE.

7 www. nature. ok. ru - Peakue u ucUe3arIIne XUBOTHbIE PoccHu - mpoekT
Dxonorudeckoro neurpa MI'Y um. M.B. JlomoHocoBa.

8 www.schoolcity.by - Buosnorus B Borpocax u oTBeTax.

9 bril2002.narod.ru - buosorus s MKOJILHUKOB. KpaTkas, KOMIaKTHas, HO
J0CTaTOYHO 0 IpoOHast mHGopManus 1o pasaeiaam: «Oomas ouoorus», «boraHukay,
«3o00m0rus», «4eaoBek.

16



4 KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOEPA3OBATEJBHON JUCIUIJIUHBI

KOHTpoib M OlLIEHKa pe3ysbTaTOB OCBOEHHS 0011e00pa30BaTEIbHON JAUCIUIUIMHBI
PaCKpBIBAIOTCSL Yepe3 MUCHUILIMHAPHBIC PE3YNIbTAThl, HAMpaBiIeHHbIE HA (HOPMHUPOBAHUE
00X U MPOPEeCCHOHATBHBIX KOMIIETEHIINH 0 pa3zenaM U TeMaM COJEpKaHus y4eOHOro

Marepuaa.

Kon n vanmenona-
HHUE (OPMHUPYEMBIX
KOMIIETEHIIN I

Paznen/Tema

Tur OLleHOYHBIX MEPONPUATHN

CAMHUILIA )KUBOI'0

Paznea 1. Kiterka — cTpyKTypHO-QYHKIIMOHATbHASA

KontponsHas pabota «MoiekynspHbIi
YPOBEHb OpraHU3aIuu KUBOT0»

OK 02

buonorus kak Hayka. Ob6mas
XapaKTepUCTUKA KU3HU

3anonHeHue TabIULIbI C O CAaHHEM MEeTO-
JI0B MUKPOCKOIIUPOBAHHUS C UX JOCTOMHCT-
BaMU M HEJJOCTATKaMHU.

3anonHenue Tadauubl «Bkiaax yueHbIX B
pa3BuTHE OUOJIOTUNY

3anosHeHNEe CPABHUTEIIBHON TaOIHIIBI
CXOJICTBA M PA3JIMYMil )KHBOTO U HE )KUBOTO

OK 01
OK 02
OK 04

CtpyKTypHO-QYHKIIHMOHATbHAS
OpraHU3aLHUs KIETOK

OuenuBaemas AMUCKYCCHS 110 BOIPOCAM JICK-
y2078

Pa3paboTka MeHTaJIbHOI KapThl 1O KJaccH-
(uKalnu KJIETOK U UX CTPOEHUIO Ha Mpo- U
9YKapUOTHUYECKUX U 10 IapCTBaM B MUHHU
rpymnmnax

BrinosHeHNe U 3a1UTa NPaKTUYECKUX pa-
60T:

Habmonenne KJIeTok pacTeHH U KUBOT-
HBIX, UX onucaHue. CpaBHEHUE CTPOCHHUS
KJIETOK paCTEHHUH U )KUBOTHBIX
[IpencraBieHne yCTHBIX COOOIIEHUH C Ipe-
3€eHTal1 e, TOATOTOBJIEHHBIX 10 IEPEUHIO
MCTOYHUKOB, PEKOMEH/I0BaHHbIX Mpeno/a-
BaTeseM

OK 01
OK 02

CTpyKTypHO-(QYHKIIMOHAIbHbBIE
(baxTOpbI HACIECTBEHHOCTH

@poHTaNBHBINA OIIPOC

Pa3pabortka riioccapus

Pemenue 3aa4 Ha onpeneseHue Mocues0-
BaTEJIbHOCTH HYKJICOTUI0B, aMUHOKHCIIOT B
HOPME U B CIy4yae U3MEHEHMUsI [10CIIE]0Ba-
TeJbHOCTH HyKJIeoTu0B JIHK

OK 02

OOMeH BeIIecTB U MpeBpalie-
HUE DHEPTUU B KJIETKE

@pPOHTAJIBHBIN ONPOC
3amonHeHne CpaBHUTEIBHON TaOIHIIBI Xa-
PaKTEPUCTHK TUIIOB OOMEHA BEIIECTB

OK 02
OK 04

JKM3HEHHBIN UK KJIIETKU. Mu-
TO3. Meiio3

OO6cy>xieHue 1Mo Bonpocam JIEKIUU
Pa3pa0oTka JeHThl BpeMeHH KU3HEHHOT O
KA
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Pa3nea 2. CtpoeHue U GyHKIUM OPraHu3Ma

Kontponbhas padora “Ctpoenue u QpyHk-
U1 OpraHu3ma’

OK 02
OK 04

CrpoeHue opranusma

OuennBaeMasi IMCKYyCCHs

Pa3paboTka MeHTaJIbHOI KapThl TKaHEH,
OpPraHoB M CHCTEM OpPraHOB OPraHU3MOB
(pacteHus, >KMBOTHBIE, YEIOBEK) C KPATKOM
XapaKTEePUCTUKON X PyHKIUH

OK 02

@DopMBbI pa3MHOXKEHHS Opra-
HH3MOB

@poHTaNBHBINA OIIPOC

3anonHeHue TabIMUIIbI C KpaTKON XapaKTe-
PHUCTHUKON U mpuMepaMu (GopM pa3MHOXKe-
HHUA OPraHu3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, KUBOTHBIX
Y YEJIOBEKa

Pa3pa0oTka JIeHThI BpEMEHH C XapaKTepu-
CTUKOM 3TAalloOB OHTOT'€HEe3a OTIEIIbHON
IPYIION )KUBOTHBIX U YEJIOBEKA 110 MUKPO-
rpynmnam

Tect/ompoc

CocraBneHue )KM3HEHHBIX LIMKJIOB PaCTEHUU
10 OT/Ie7aM (MOXOBHUIHBIC, XBOIIICBHTHBIE,
HaroOpOTHUKOBHU/IHBIC, TOJIOCEMEHHbIE, MO~
KPBITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIET0BaHUS

Pa3pabortka rioccapus

@poHTaNBHBIA OIIPOC

TecT o Bonpocam JEKIUU

Pemenue 3ana4 Ha onpezeseHne BEPOsIT-
HOCTY BO3HUKHOBEHMSI HACJIEACTBEHHBIX
MIPU3HAKOB MPU MOHO-, T1 -, TOJTUTHOPHI-
HOM U aHAJIM3UPYIOLIEM CKpEIIMBaHUH,
COCTaBJICHHE FeHOTHUIITMYECKUX CXEM CKpe-
LIUBaHU

OK 01
OK 02

CHCHHGHHOC HaCJICJOBAHUEC ITPHU-
3HAaKOB

Tect

Paspabotka rioccapus

Pemenune 3amaq Ha onpeesieHne BEPOsIT-
HOCTHU BO3HUKHOBEHUS HACJIEICTBEHHBIX

MPA3HAKOB IIPHU CLENIJIEHHOM HacCIlIe10Ba-
HHUH, COCTABJICHUE I'€HOTUIIMYECKUX CXEM
CKpEIIMBaHUs

OK 01
OK 02
OK 04

3aKoHOM CPHOCTH U3MCHYHNBOCTHU

Tecr.

Pemenue 3aau Ha onpeaeaeHue TUIA MY-
TalMM IPH Mepeade HACIEeICTBEHHbBIX PHU-
3HAKOB, COCTaBJICHHE T€HOTHITNYECKUX CXEM
CKpeIlMBaHUS

Pasnea 3. Teopus 3BoJrouun

KonTponbsHas pabota “Teopernueckue ac-
MEKThI BOJIIOIMHU KU3HU HA 3emiie”

OK 02
OK 04

Hcropust 3BOIIOMOHHOTO y4e-
HUA. MUKpO3BOIIIOLINS

@pPOHTAJIBHBIN ONPOC

Pa3paboTtka rioccapusi TEpMHHOB
Pa3paboTka 1eHThl BpeMEHU pa3BUTHS HBO-
JIFIOOUOHHOT'O YUCHMU

18




OK 02
OK 04

Maxkpossomonus. Bo3HUKHOBe-
HUE U Pa3BUTHE KU3HU Ha 3emiie

OneHuBaemast AMCKYCCHs: HCIOJIb30BaHUE
apryMeHTOB, OMOJIOrMYEeCKON TEPMHUHOJIOTUU
Y CUMBOJIMKH JIJIS1 JOKa3aTeIbCTBA POJICTBA
OpraHU3MOB Pa3HbIX CHCTEMAaTHYECKHX
rpymnmn

Pa3paboTka JeHThl BpeMeHU BO3HUKHOBEHUS
U Pa3BUTH KU3HU HA 3eMiie

OK 02
OK 04

ITponcxokeHue yenoBeKka — aH-
TPOIOreHe3

OpPOHTAIBHBIN ONPOC
Pa3paboTka JeHThI BpeMEHH MPOUCXOXK I
HHA YCJIOBCKaA

Paznea 4. Dxogorus

OK 01 Okonoruyeckue GakTopsl U cpe- |Tect mo skonoruyeckum (akTopam u cpe-

OK 02 JIbl )KU3HU JlaM ’KU3HH OPraHNU3MOB

OK 07

OK 01 [Tonynsuus, coobiectsa, 3kocu- | COCTaBIEHUE CXEM KPyTrOBOPOTa BELIECTB,

OK 02 CTEMBI UCIIOJIB3Ysl MaTe€pUabl JIEKLIUH

OK 07 Perienue nmpakTUKO-OpHEH THPOBAHHbIX pac-
YETHBIX 33JJaHUH 110 IEPEHOCY BEIIECTBA U
SHEPruM B SKOCUCTEMAaX C COCTaBJIEHUE TPO-
¢buueckux 1enei U nupamMmu] OMOMacchl U
SHEPruu

OK 01 buocdepa - rmodanbhas sxoso- | OueHuBaemMasi IUCKYCCHS

OK 02 ru4eckasi cucrema Tecr

OK 07

OK 01 Bnusaue antponorenHsix ¢ak- | Tect

OK 02 TOPOB Ha Ouochepy IMpaktrueckas pabora “OTXOIbI IPOU3BOJI-

OK 04 crBa”

OK 07

OK 02 Bimsinue conumanbHo- OnenuBaemast IMCKyCCUs

OK 04 9KOJIOTHYECKUX (haKTOPOB Ha BeinosiHeHne 1a00paTopHON paboOThI:

OK 07 "VMcTBeHHast paboTOCIIOCOOHOCTD"

310POBbLEC YCIIOBCKA

Pa3zgen 5. buoJjorus B ;KU3HU

3ammTa Keiica: mpencraBieHue pe3yibTaToB
penIeHus KeicoB (BBICTYIIEHUE C TTPE3EHTa-
nuen)

OK 01 buorexnonoruu B )kU3HHU KaX10- | BoimonHenue keiica Ha aHaIU3 WH(poOpManuu

OK 02 ro 0 HAayYHBIX IOCTHKEHUSAX B 00JACTH TCHE-

OK 04 TUYECKHUX TEXHOJIOTHUI, KJIETOUHON MHKEH e-
PHH, TUIIEBBIX OMOTEXHOJIOTUH (10 TpyTI-
1am), MpeJICTaBICHHE PE3YyIbTATOB PEIICHHS
KEWCOB

OK 01 [TpombinieHHas OnoTrexHoJorus | BeimonHeHue keiica Ha aHau3 uH(opManuu

OK 02 0 Pa3BUTUU NPOMBIIUIEHHONH OMOTEXHOJIO-

OK 04

ruil (1o rpynmnam), NpeacTaBlIeHUuE Pe3yib-
TaTOB PEILLEHUS KEHCOB
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OK 01

COI_II/IaJ'IBHO'BTI/ItICCKI/IC ACIICKThI

Brimonnenue keiica Ha aHanu3 uHdOpMaIuu

OK 02 OMOTEXHOJIOTUH 00 ITUYECKUX aCIeKTaxX pa3BUTHs OUOTEX-

OK 04 HOJIOTUH (IT0 TpyIIiaMm), MpeICTaBIeHUE pe-
3yJIbTATOB PEIIECHUS KEHCOB

OK 01 buorexHonornu u Texaudeckue | BrimonHeHue keiica Ha aHanMM3 UHOOpPMAIIU

OK 02 CHCTEMBI 0 pa3BUTUS OMOTEXHOJIOTUI C IPUMEHEHUEM

OK 04

TEXHUYECKUX CUCTeM (110 rpynnam), npe-
CTaBJICHHE PE3yJIbTATOB PEIICHUS KEHCOB
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