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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN ITPOI'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILJIAHBI «BUOJIOT UsT»

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe o0pa3oBarteabHoi mporpammbl CIIO:

O6mieoOpazoBaTenbHas AUCHUILIMHA «bronorusy siBasieTcst 00s13aTeIbHON YacThIO
o01reo0pa3oBaTeILHOTO IMKIAa 00pa30BaTEIBLHON MPOTPAMMBI B COOTBETCTBHH C
dI'OC CIIO mno cmneuuanbHocTH 23.02.06 TexHuyeckas dKCIUTyaTarus
MOJABUYKHOTO COCTaBA >KEJIE3HBIX 1OPOT (BaroHsbI)

1.2. Hean u niiaHupyemble pe3yJbTAThl 0OCBOEHUS TUCIHUILINHBI:
1.2.1 Heau TUCHUILIMHBI

Heab. oBmageHue  0oOyYaAIONMUMHUCA  3HAHUSAMH O  CTPYKTYPHO-
GYHKIIMOHATBLHOW OpraHU3aIliy JKUBBIX CHCTEM PAa3HOTO paHTa W MPHOOpeTeHHe
YMEHUN HCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JIEUCTBUI B OTHOIIECHUHU
O00BEKTOB KUBOW MIPHUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue ey N3y4eHus TUCIUIUIMHEI «bruomorus» Ha 6a30BOM YpOBHE
o0ecrneunBaeTCs PeIICHUEM CIIEAYIONINX 3a/1ay:

- OCBOCHHE OOYYAIOIUMHKCS CHCTEMBl 3HAHUW O OMOJIOTMYECKHX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIy)KAIlUX OCHOBOU
U1l OPMHUPOBAHUS TIPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3unu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHHM3AIMH, BBIIAOIIMXCA OTKPBHITUAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

- (dopmupoBaHUE Y OOY4YaIOIIMXCS TO3HABATEIbHBIX, UHTEIUICKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MPOIECCE aHaIM3a JaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMM HAyYHBIX B3IIAJIOB, HACH M TOAXOAOB K HM3YYCHHUIO JKHUBBIX
CHUCTEMPA3HOTO YPOBHS OpTraHU3AIINH;

- CTaHOBJICHHE Yy OOydYaromuxcsi oOIell KyJabTypbl, (DYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHUpa JKMBOW TPHUPOJLI HAa OCHOBAHWM 3HAHWUW W OIBITA, MOJIYYEHHBIX MPH
U3y4eHUU OMOJIOTHN;

- ¢dopMHpoBaHHE Yy OOYYaIOIIUXCS YMEHUH WILIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOH JCSITCIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUH M arpoOMOTEXHOIOTHA;



- BOCIHUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTU MO3HAHUS YEIIOBEKOM KUBOMU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUYECKUX
HOPM TPU IPOBEICHUN OMOJIOTMUYECKUX UCCIEIOBaHUM;

- OCO3HAHUE IIEHHOCTU OMOJOTMYECKUX 3HAHUM JIJIsl TOBBIIICHUS YPOBHS
IKOJIOTUYECKOH KYIBTYpPHI, A1 (POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

- MPUMEHEHHE MPHUOOPETEHHBIX 3HAHUN M YMEHUN B TOBCEIHEBHOW >KU3HU
JUI OLICHKH TOCJIEACTBHM CBOEU NESTEIBHOCTH MO OTHOIICHUIO K OKPYXKAIOIIECH
cpene, COOCTBEHHOMY 370pPOBbIO, OOOCHOBaHHME U  COOJNIIOJIGHUE  MeEp
npoUIaKTHKU 3a00JIeBaHUH.



1.2.2. Ilnanupyemblie pe3yJbTAaThl OCBOEHHsI 0011e00pa3oBaTeJIbHOM

CIIO u Ha ocHOBe PI'OC CIIO

TUCHUILIMHBI B cooTBeTcTBHH ¢ PI'OC

Kon n HanmeHoBanue
(hopMUPYEMBIX KOMIIETEHITHIA

HnaHpreMHe PE3YyIbTAaThl OCBOCHHUA TUCHUIIJIMHBL

Oo6mue

JucuunnmHapHbie

OK 01. Bribupats criocoOsbr
peleHHs 3a1a4
npogecCuoHAIBHON
JesITeIbHOCTH TPUMEHHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM

B yacTu Tpya10BOro BOCIMTAHUSA:

— TOTOBHOCTb K  TpPyAY, OCO3HaHHE
MacTepcTBa, TpyAoJtooue;

— TOTOBHOCTH K aKTUBHOM
TEXHOJIOTHYECKOM Y  COLMAJbHOW  HANpPABIEHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATh, IJIAHUPOBATh u
CaMOCTOATENIbHO BBINOJHATH TAKYIO J€ATEIIbHOCTD;

— HHTEpeC K pa3nu4HbIM chepam mpodeccHoHaTbHON
JIeATECIbHOCTH

OeBjaaaenue YHUBEPCAJIbHbIMHU
NMO3HABATEJLHLIMH IeHCTBUSIMM

a). 0a3zoBble JJOTHYECKHE JIeiicTBHS:
— CaMOCTOSITENFHO (POPMYIMPOBATh M aAKTYaIU3HPOBATH

OCHHOCTHU

JACATCIIBHOCTH

yuyeOHBIMH

npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJII/IBaTI) CyHIeCTBeHHI:Iﬁ HpI/I3HaK NN
OCHOBAHUA JJIA CpaBHeHI/IH, KJ'IaCCI/I(l)I/IKaHI/II/I nu
0000IIeHHS;

— ONpEeNeNsATh LEeIN eATeIbHOCTH, 3a/1aBaTh MapaMeTphl
Y KPUTEPUU UX JIOCTHKCHUS;

— BBUIBIIATH 3aKOHOMEPHOCTM M MPOTUBOPEUUs B
paccMaTpUBAEMBIX SIBJICHUSX;

— BHOCUTH KOPPEKTHBBI B JIE€SITEIBHOCTh, OILICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJIAM, OLEHUBAThb PUCKHU
IMOCJICICTBUHN NCATCILHOCTH;

— pa3BHUBaTh KpPEATHUBHOE MBIIIJICHUE MPU PEUICHUU
JKU3HEHHBIX TIPpoOiieM

0). 0a3oBble Hcciea0BaTeIbCKHE eliCTBUA:

- BJaJeTh HaBBIKAMU Y4YeOHO-HCCIEIOBATEIBCKON U
MPOCKTHOM  JEATEIBbHOCTH, HABBIKAMH  Pa3pEIICHHS
npobiuewm;

- cOpMHPOBAaHHOCTh 3HAHUH O MeECTe W POJIH
OWojorMM B CHCTEME  HAy4YHOTO  3HAHWS,
(YHKIIMOHATTLHOH  TPaMOTHOCTH  4YeJlOBEKa  JUIs
pENICHUS KU3HEHHBIX TIPOOIIEM;

- copMHPOBaHHOCTH YMEHUSI  PacKpbIBaTh
COJiepKaHWEe OCHOBOMNOJAralomuX OUOJOTHYECKUX
TEPMUHOB M TIOHATUH: JKU3Hb, KJICTKA, TKaHb,
OpTraHW3M, BUJ, TOMYJISAIHS, 3KOCHCTEMa, OMOIIECHO3,
ouochepa; Merabomusm  (0OMEH  BEIIECTB H
MpeBpalleHne YIHEPTUN), TOMEOCTa3 (CaMOperyJIsius),
OuocuHTe3 OenKa, CTPYKTypHasi OPraHu3aIus KUBBIX

CHCTEM, JIACKPETHOCTD, caMOperyJisius,
CaMOBOCITPOU3BeIeHUe(PETTPOTYKIIHS ),
HACJICICTBECHHOCTb, N3MEHUYHBOCTD,
SHEPro3aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBAs
OpraHu3alMs;

- c(hOpMUPOBAHHOCTH YMEHHUS pacKpbIBaTh
CoJIepKaHUE OCHOBOIOJIATAIONMIUX  OHMOJIOTHYECKUX
TEOPUH M TUIOTE3: KIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOM,  JBOJIOUHMOHHOW,  IMPOUCXOKIACHUS
JKU3HHU U YeJIOBEKa;

- c(hopMUPOBaAHHOCTH YMEHHUS pacKkpbIBaTh
OCHOBOITOJIAraloOlIe  OHOJIOTUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH (I''Mennens, T.Moprana,

H.W.BaBunosa, O.I'ekkens, ®.Mromnepa, K.bapa),
TPAHMIIBI TPUMEHUMOCTH K KUBBIM CUCTEMAM;

- TpUOOpEeTEeHHE OIbITa NPUMEHEHUS OCHOBHBIX
METOZOB HAY4YHOTO TIIO3HAHUS, WCIOIb3YEMbIX B
OMoNIOrun: HAaOIIONEHUS M OIMUCAHMS JKUBBIX CHUCTEM,
MPOIIECCOB W SIBICHW; OpTaHU3AIMKH W TIPOBEICHUS
OMOJIOTHYECKOTO HKCIIEPUMEHTA, BBIIBIDKCHUS




- BBIBJIATH  NPUYMHHO-CICACTBCHHBIE  CBSI3M U
AKTYAJIM3UPOBATh  3aJa4y, BbIABUI'aTb THUIIOTC3Yy €€
pellIeHus, HaXOAWTb apryMeHThl M J0Ka3aTelbCTBa
CBOMX YTBEpXKICHMM, 3a1aBaTh I1ApaMETpbl U KPUTECPUHU
peleHus;

- aHAJIM3UPOBATh IMMOJYYCHHBIC B XOAC PCHICHHA 3adavu
pe3yJIbTaThl, KPUTUYECKH OLEHUBATh MX JOCTOBEPHOCT,
MMPOrHo3upoOBaTh UBMCHCHHUEC B HOBBIX YCIIOBUAX,

- YMETb IIEPCHOCUTH 3HAHWsS B II03HABATEIbHYIO W
NPAaKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX
oOJacTei;

- BBIIBUIAaTb HOBBIE WJEH, NpeAjiaraTb OPUTMHAJIBHBIE
IMOAXOIBI Y PELLICHUA;

- CIIOCOOHOCTb MX MCIIOJIb30BaHMs B IIO3HABATEJILHOW U
COLIMAIbHON ITPAKTHKE

TUITIOTE3, BBISIBJICHUS 3aBUCHMOCTH
HCCIIETyeMbIMU BEJIMYUHAMHU, 00BsICHEHHUS
MOJIYYCHHBIX ~ PEYJbTaTOB H  (HOpMyIHpOBaHUS
BBIBOJIOB C HCIOJb30BAHUEM HAy4YHBIX [OHSATHUH,
TEOpPUI U 3aKOHOB;

- c(hOpMUPOBAHHOCTH
CYIICCTBCHHBIC PU3HAKN BHPYCOB, KJIETOK
MPOKAPHOT W JYKApUOT,  OJHOKICTOYHBIX U
MHOT'OKJIETOYHBIX OpPTaHHU3MOB, BHJIOB,
OHOreoICHO30B u KOCHCTEM; 0COOEHHOCTHU
IPOIECCOB OOMEHA BEIIECTB W M IIPEBpaICHUS
SHEPIHU B KIIETKE, (POTOCHHTE3a, IJIACTHYECKOTO H
9HEPreTUYEeCKOro OOMEHa, XCEMOCHHTE3a, MHTO3a,
Mei03a, OIUIOIOTBOPECHHUS, PA3BUTHS U PA3MHOXKEHHUS,

MEXIY

YMCHHA BBIACTIATH

VHIMBHyaJIbHOTO pa3BUTHS opraHusma
(oHTOrEHe3a),00pbOBI 3a CYLIECTBOBAaHHUE,
€CTECTBEHHOTO oroopa, BU/1000pa30BaHUs,

MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejic OOWTaHus,
BJIUSIHUSA KOMIIOHEHTOB AKOCHCTEM, aHTPOMOTCHHBIX
H3MCHEHHI B DJKOCHCTEMaX CBOE€H MECTHOCTH,
KpPYroBOpOTa BEILIECTB W IIPEBPALLEHUE DHEPTUU B
ouocdepe;

- cOopMHUPOBAHHOCTH YMEHHS peliaTh OMOIOTUYECKUE
3aJlaud,  COCTaBJISITh  T'EHOTHIIUYECKHE  CXEMBbI
CKpEUIMBAaHUS JJi1 pa3HbIX THUIOB HACJIEIOBaHUS
MPU3HAKOB Yy OPraHU3MOB, COCTaBIISITh  CXEMBbI
TepeHoca BEIIECTB M DHEPTHUU B HKOCUCTEMAX (ILIETH
MIUTAHUS, TTAIIEBHIE CETH )

OK 02. Ucnons3oBaTh
COBpPEMEHHBIC CPEJICTBA
IIOMCKa, aHaJIn3a U
WHTEPIIPETAMHA HH(HOPMAITUN
1 nHGOPMAIMOHHBIE
TEXHOJIOTUH IS BEITOTHEHUS
3a/1a4 npodeccuoHAIbHOMN

B o0s1acTH HEHHOCTH HAYYHOI'O NIO3HAHUS:

- c(OpMUPOBAHHOCTh MHPOBO33PEHU,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKM U OOIECTBEHHOM NPAaKTHKH, OCHOBAHHOTO Ha
Janore KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJHUKYJIbTYPHOM MHUPE;

- COBCPIICHCTBOBAHNC SI3BIKOBOM M YHMTATEIbCKOM

- cpOpMUPOBAHHOCTh YMEHUN KPUTHUECKH OIEHUBATH
nH(pOpMAITHIO OMOJIOTUYECKOTO CoJIepKaHUs,
BKJTIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3TUUHBIX

HWCTOYHUKOB (cpeacTBa MaccoBoil  uH(popmanuu,
Hay4HO-TIONYJISIPHBIE MaTEpUAJIbI);
- UHTEPIPETUPOBATH THYECKUE ACTEeKThI

COBPCMCHHBIX HCCIeIOBaHUN B 6I/IOJ'IOFI/II/I, MCIUINHC,




JACATCIIBHOCTH

KYJIBTYpPBI KaK CPEJCTBa B3aUMOACHCTBUS MEXKIY JIObMU

Y TTIO3HAHUS MUPa;

- OCO3HaHWE IIEHHOCTH HAy4YHOH  JeATEIBHOCTH,
TOTOBHOCTD OCYIIIECTBIISATh MPOEKTHYIO u
HCCJIEIOBATEIbCKYIO JICITSIIBHOCTh WHIUBUIYAIBHO U B
rpyme;

Osianenue YHHBepPCAJIbHBIMU Y4eOHbIMHU

MO3HABATEJIbHBIMU JAeHCTBUAMMU:

B) pabora ¢ undgopmanmeii:

- BJAJACTh HAaBBIKAMU TOJyYeHUS HWH(POpMAIMH U3
HUCTOYHUKOB pasHbIX THUIIOB, CaMOCTOSITENIbHO
OCYIIECTBIISAITh MOWCK, aHalM3, CHCTEeMaTH3alUi0 |
MHTEPIIPETANIO UH(OOPMALIUK PA3IMYHBIX BUJOB U (HOpM
MIPE/ICTABJICHHS;

- cO3/aBaTh TEKCThl B PA3IMYHBIX (opMaTax C y4eTOM
Ha3HayeHus: HMHQOpMaLMKM U LEJIEBOM  ayIUTOpHH,
BbIOMpass ONTUMaNbHYIO GOpMy TpPEACTaBICHUS U
BHU3YyaJIM3alluH;

- OILICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
I/IH(bOpMaHI/II/I, €€ COOTBCTCTBUC IPABOBBIM U MOPAJIBHO-
ATUYECKUM HOpMaM;

- HCTONB30BaTh  CcpenctBa  MHGOPMAIMOHHBIX U
KOMMYHHUKaAIIMOHHBIX TEXHOJIOTHI B pereHnun
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX H OPraHMU3allMOHHBIX
3aja4 ¢ coOIroeHreM TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNUS, MPABOBBIX

OMOTEXHOJIOTHH;

paccMaTpuBaTh r100aIbHbBIC JKOJIOTUYECKHE
npoOJeMbl  COBPEMEHHOCTH, (OPMHPOBATh IO
OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

- c(hOpMUPOBAHHOCTH YMEHHI CO3J1aBaTh
COOCTBEHHBIC TTMCHbMEHHBIE M YCTHBIC COOOINCHUS Ha
OCHOBE OHMOJIOTHUYECKOW MH(POPMAIMH M3 HECKOJbKUX
HWCTOYHHUKOB, T'PAaMOTHO HCIIOJb30BaTh MOHATUWHBINA
amnmapaT OMOJIoTHH

M OTUYECKHX  HOpPM, HOpPM  HH(pOpMAaIMOHHOU

0€30ITaCHOCTH;

- BIaJeTh HABBIKAMH pPACMO3HABAHWS W  3aIUTHI

uHpopManuu, UHPOPMAITMOHHON 0e30macHOCTH

JMYHOCTH
OK 04. O dexTuBHO - TOTOBHOCTh K CaMOpa3BUTHIO, caMmoOCTosTenbHOCTH M | [IpuoOpereHne ombiTa NpPUMEHEHHS  OCHOBHBIX
B3aMMOJIEIICTBOBATD U CaMOOIIpEIeNICHUIO; METOZIOB HAy4YyHOI'O TIO3HAHMs, MCIOJIb3YEMbIX B

paboTaTh B KOJIJIEKTHBE U
KOMaH/Ie

- OBJJaACHHWEC HaBbIKaAMH y‘IC6HO-HCCJ’IGJIOB3T€HBCKOﬁ,
HpO@KTHOﬁ U COLMaJIbHOM JACATCIIbHOCTH,

OuoJioruy: HaOJIFOJCHUSA U ONMCAHMS JKUBBIX CHCTEM,
MPOLIECCOB U SIBJICHWIA, OpPTraHU3allid M TMPOBEJICHUS




OBJiaieHUe YHUBEPCAJbHLIMM KOMMYHHMKATHBHBIMH
JeHCTBUSAMM:

I) COBMeCTHaA 1esITeJIbHOCTh:

-IIOHUMATh U UCHOJIb30BaTh MIPEUMYIIECTBA KOMAaHAHOU U
WHIUBUIyaJIbHON PabOTHI;

-IIPUHUMATD e COBMECTHOM JIeSITEIIbHOCTH,
OpPraHU30BbIBaTh U KOOPJIUHUPOBATH JEUCTBUA MO €€
JIOCTH>KEHUIO: COCTAaBIIATh ILIAH JEHCTBUM, PacIpelessaTh
poJIi C yYEeTOM MHEHHH YYaCTHHKOB OOCYXKIaTh
pe3yJbTaThl COBMECTHON pa0OTHI;

-KOOPJAMHUPOBATh U BBINOJIHATE Pa0OTy B YCIOBUSX
peabHOrO0,  BUPTYaJbHOTO ©  KOMOWHHMPOBAHHOTO
B3aMMO/ICHCTBHS

OcCyHIeCTBISITh  TTO3UTUBHOE CTPATETHMUECKOE MOBEACHUE
B pPa3IuYHbIX CHUTyalUsAX, MPOSBIATb TBOPYECTBO U
BOOOpakeHUE, OBITh HMHUITUATHBHBIM.
OBJaanenue YHHMBEPCAJIbHBIMHA
JeHCTBUSAMM:

1) NPpUHATHE ce0sl U APYIrUX JIKOAe:
- IPUHUMATh MOTHUBBI M apTYMEHTHI APYTUX JIOACH MpHU
aHaJIN3€ PE3YNIbTATOB JIEATEIbHOCTH;

- TpHU3HaBaTh CBOE MPAaBO M TMPABO JAPYTUX JIIOJEH Ha
OIINOKH,

- pa3BHBaTh CIOCOOHOCTH TOHUMATh MHP C TO3UIIHH
JIPYroro 4ejoBeKa

PEeryjJsaTuUBHbBIMHA

OHOJIOTUYECKOTr0 JKCIEPHUMEHTA, BBIJIBUKEHUS
TUIIOTE3, BBISBJICHUS 3aBUCUMOCTH MEKY
UCCIEeTyEMbIMU BEJINYMHAMHU, 00BSICHEHHUSI
MOJIYYCHHBIX  PE3yJNbTaTOB W  (opMyIHpoBaHUS
BBIBOJIOB C MHCIOJb30BAHUEM HAYUYHBIX IOHSTHIA,
TEOPUI U 3aKOHOB

OK 07.

CopnelicTBOBaTh COXpaHEHUIO
OKpY>KarollIeu Cpeibl,
pecypcocOepeKeHuIo,
MPUMEHSTh 3HaHUS 00
U3MEHEeHHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
POM3BOJICTBA, (P (HEKTUBHO
JIEUCTBOBATh B YPE3BBbIYAHBIX
CUTYaIUIX

B 001acTH 3K0J10rH4eCKOro BOCIIMTAHUA:

- c(OPMHUPOBAHHOCTh  IKOJIOTUYECKOH  KyJIBTYpBHI,
ITIOHUMaHNe BIIMSTHUS COLIMAIbHO-3KOHOMUYECKHX
IIPOLIECCOB HAa COCTOSIHUE IPUPOJHOM U COLUAIBHON
cpensl, OCO3HaHUE rJ100aJIBbHOTO XapakTepa
HKOJIOTHYECKUX MPOoOIIeM

- IUJJAHHUPOBAaHWUE M  OCYILECTBICHUWE JCHCTBUH B
OKpY)KaloIlle Ccpelle Ha OCHOBE 3HAHMA  Leed

YCTOWYHBOTO Pa3BUTHUS YEJIIOBEUECTBA;
-aKTUBHOE HENPUATUE ACUCTBUN, NIPUHOCIIIUX Bpex

CdopmMrpoBaHHOCTH YMEHHS IPUMEHSATH MOJIY4EHHbIE
3HaHUSA A7 00bICHEHHs OMOJIOrMUECKUX MPOLIECCOB U
SIBIIGHUM, JJI NPHUHATHUS TMPAKTUYECKUX pPEIIeHUuN B
MOBCETHEBHOM KHM3HM C IIeJbl0  OoOecreueHHs
0€30IIaCHOCTH ~ CBOErO  370pPOBbS M 3/I0POBbA
OKpYXKaIOUIUX JIF0/IeH, COOIII0IeHUE 310pOBOro o0pasa
YKU3HU, HOPM IPaMOTHOTO TOBEJEHUS B OKpYKaroIen
NPUPOJHOM  cpele; IOHMMaHHEe HEOOXOIUMOCTH
WCIIOJIb30BaHUS TIOCTHKEHUN COBPEMEHHON OMOJIOTUU
u OMOTEXHOIOTUH JUISL paloHaIbHOIO




OKpYXaloIlleil cpee;

-YMEHHE IIPOTHO3UPOBATH HeOIaronpusTHbIE
HKOJIOTHYECKHE IIOCIIEACTBHS IpeIITPUHUMAEMBIX
JIEMCTBUM, IPEJOTBPAILATD UX;

-pacIIMpeHue ONbITa  ACATEIBHOCTH  HKOJIOTHMYECKOU
HaIIPaBJICHHOCTY;

-OBJIaJICHUE  HaBbIKAMU  y4eOHO-HCCIIE0BATEIbCKOM,
IIPOEKTHOM ¥ COLMATIbHOM IEATEIbHOCTH

MIPUPOAONOIB30BAHUS
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2. CTPYKTYPA M COJEPXAHUE OBIIEOBPA3OBATEJLHOM

JAUCHUTIJINHBI
2.1. O0beM TUCHUIUIMHBI U BUAbI Y4eOHOH padoThI
Bup yueOHol paGoThI Oovem ¢
yacax

O06beM 00pa3oBaTe/ibHOI NPOrPaAMMBbI TUCITHIITIHHBI

OcHOBHOe coJiep:KaHue 62

B TOM YHCJIE:

TEOPETUUYECKOE 00yUCHHE 48
MIPAKTUYECKUE 3aHSITUS 14
IIpodeccrnoHaIbHO — OPHEHTHPOBAHHOE COAEPKAHNE 14

B TOM YHCJIE:

TEOPETUIECKOE 00yUEHUE 8
MPAKTUYECKUE 3aHATHS 6
JAu¢pepeHIMPOBAHHBIN 3a4eT 2
HTroro 78

HroroBas arrecranus B popme au¢epeHUMPOBAHHOIO 3a4eTa




2.2. TemaTu4ecKkuii MJIAH U coiePKaHUeE TUCHUILINHBI « Brosorus»

HaumenoBanue Coaep:xanue yueOHOro MaTepuasa (0CHOBHOe U podecCHOHAIbHO-OpHeHTHPOBaHHoe), | O0bem | @opmupyembie
pa3aesioB M TeM JIadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHONH MOAYJ/Ib (IPH HAJTMYMH) 4acoB KOMITeTEeHIIUH
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pasjen 1. buosiorus kak Hayka. 2KuBble CMCTEMbI H MX OPTraHU3aIUs 2
Tema 1.1 buonorus — Hayka o xuBoi mpupojae. CBsi3u OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYCCKIUMH U 2 OK-02
Buosorusi kak Hayka. | IpYyrMMH €CTECTBEHHBIMU HaykamHu, (uiocodueil, penurueit, 3TUKOM, S3CTETUKOW U MPaBOM.
Oo0masi xapaktepucruka | Pons Ouonornu B (GOpMHPOBAaHUM COBPEMEHHOM HaydHOW KapTUHBI Mupa. CHcrema
JKM3HH OMOJOTMYEeCKHX HayK. MeToabl TMO3HaHMS >KUBOM MpUpOabl (HAOMIOJIEHUE, SKCIEPUMEHT,
OMHCaHWEe, U3MEpeHHe, Kiaccupukalus, MOAECTUPOBaHUE, CTaTHCTHYeckas oOpaboTka
TaHHBIX). JKuBbIe cuCTeMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ononoruu. OTandue sKUBbIX
CUCTeM OT HeopraHuyeckoil mpuponbl. CBOHCTBa OMOCHCTEM U HX pazHooOpasue. YpPOBHH
OpraHM3alu OHOCHUCTEM: MOJIEKYJISIPHO-TEHETUYECKUM, KIETOYHBIH, OpraHU3MEHHBIMH,
MOMYJISIIIIOHHO-BUI0BOI, 9KOCUCTEMHBIH (01O - Te0IIeHOTHYEeCKui), 6rnochepHbIi
Paznen 2 Xummn4yeckuid COCTaB M CTPOEHHE KJIETKHU 6
Tema 2.1. XHWMHMYECKUH COCTAB KJIETKA. XUMHUYECKHUE DJIEMEHTHI: MAaKPOJIEMEHTBI, MUKPOJIEMEHTBI. 1 OK-01
Xumuyeckuii cocTas Boga u Mmunepanpsubie BemecTBa. OyHKIIUU BOJBI U MUHEPAILHBIX BEUIECTB B KJIETKE. OK-02
KkJ1eTku. Boga n [Tognepxanue ocMoTUYECKOTro OajaHca OK-04
MHHepaJbHbIe BemecTBa | [IpakTnueckoe 3ansaTue Ne 1 «buonornyeckasi posib MUHEPATbHBIX BEIIECTB B 00ECIICUCHHUH 1
KU3HEESITEIIbHOCTH OPraHU3MOB, MPOSIBICHUHN JKcOaTaHCca MUHEPAJIBHBIX JJIEMEHTOBY
benku. CoctaB u cTtpoeHue OenkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hesamenumble u 2

Tema 2.2.
Buojiornueckn Bakubie
XHMHYEeCKHe COeJMHEeHHU A

3aMEHHUMbIE AMMHOKHUCIOTH. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE

cBoiicTBa OenkoB. buonormyeckue Qynkiuu OenkoB. DepMeHTH — OHUOJIOTHYECKUE
karanuzatopel. CTpoeHue QepMeHTa: aKTUBHBIM LEHTp, CcyOcTpaTHas CHEIU(PUYHOCTS.
Kodepmentsl. Buramunbel. Otianuusg (QepMEHTOB OT HEOPraHMYECKHUX KaTalu3aTOpOB.

VYraeBoasl: MOHOcaxapuIbl (TIIOKO3a, pubo3a M J1e30KCHMpuO03a), aucaxapuisl (caxaposa,
JIaKTO3a) W TMOJucaxapuasl (Kpaxmay, TIWKOTEeH, IeJUT0s03a). buonormdyeckue ¢GyHKIIAHA
yrneBonoB. Jlumuapl:  Tpuraunepuasl,  gocomunuasl, crepouiasl.  I'mapoduibHO-
ruapodoOHbie cBoiicTBa. buonornueckue Gynkunu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEJIKOB
U JIMIIAJI0B KaK UCTOYHUKOB 3Heprun. Hykiennossie kucnotsr: JJHK n PHK.

Hyxneotuasl —MoHOMepbIHYKIIENHOBBIX KHCIOT. Ctpoenue u ¢ynkuun JIHK. Ctpoenue u
¢ynkunn PHK. AT®: crpoenue u GyHKIUU
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Tema 2.3.
CTpyKTypHO-
(pyHKUHMOHAILHAS
OpraHu3anms KJIeToK

[utonorus — Hayka o kierke. Kinerounas reopust — mpuMep B3aUMOACUCTBUS HJiei U (akToOB B
HAay4yHOM IO3HaHMHM. MeTonpl u3ydeHus KiIeTkd. KieTka kak LEIOCTHas XUBas CUCTEMA.
OOmme mnpu3HAKKW KIETOK: 3aMKHyTas HapyxkHas MemOpana, wmonekynsl JIHK kak
TeHEeTUYECKUH ammapar, cucreMa CcHHTe3a Oenka. TuHIbl KIETOK: 3yKapuOTHYecKas U
npokapuotnyeckas. OcCoOEHHOCTU CTPOEHMs MPOKApUOTHYECKOM KieTkH. KieTtouHas creHka
Oakrepuii. CTpoeHHE DJYyKapHOTHYECKOW KJICTKH. (OCHOBHBIE OTJIMYUS PACTUTEIHHOM,
KUBOTHOW M TpUOHON KiIeTKU. [IOBEpXHOCTHBIE CTPYKTYphl KIIETOK— KJIETOYHAs CTEHKa,
IIIMKOKAJIMKC, X QyHkuuu. [lnasmaruyeckas wMemOpaHa, ee CBOHCTBA W (YHKLUH.
Huromnaszma u ee opraHoujsl. OnHomemOpaHHble opraHouasl kietku: OJIIC, ammapar
l'onpmxu, mm3ocomsl. IloyaBTOHOMHBIE OpPraHOMIBI KJIETKH: MUTOXOHIPHHM, IIJIACTHIBI.
[Ipoucxoxaenne MUTOXOHApUN M miuacTua. Bunel nmnactun. HememOpaHHBIE OpraHouibl
KJIETKH: puOOCOMBI,  KJIETOYHBIH  IIEHTP,  LEHTPUOIM,  PECHUYKH,  KTYTHUKH.
OYHKIMMOPraHOUI0B KJIETKU. BritoueHus. Sapo — perynstopHbslil HeHTp kieTku. CTpoeHue
aapa: sjepHas 000JI04Ka, KapHOIUIa3Ma,XpOMAaTHH, SAPBIIIKO. XpoMocombl. TpaHcmopt
BEILIECTB B KJIIETKE

Pazpea 3. JKuzuenesareabH

OCTb KJIETKH

Tema 3.1.
O0OMeH BelecTB U
npeBpalleHue YHEPTUN B
KJIeTKe

OOMeH BemecTB, WM METa00JInu3M. ACCUMUIIIMS (TUIACTUYECKHH OOMEH) U JUCCUMUIISAIUS
(3HEepreTHdYecKuil OOMEH) — JBE CTOPOHBI €IMHOTO Ipolecca Meradoiau3Ma. Poib 3aKoHOB
COXpaHEHMs BeIleCTBA M JSHEPrMM B IOHMMaHUM Merabonu3ma. Tumel oOMeHa
BEIIECTB:aBTOTPOGHBIA U TerepoTpodHbiii. Poms ¢epMeHTOB B 00MEHE BEIIECTB H
npeBpalieHu 3Heprun B kieTke. dotocunres. CBeroBass M TeMHOBas (a3bl (OTOCHHTE3A.
Peakuuu ¢otocunTesa. DPppekTuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A JUIsl KU3HU Ha
3emie. Biausiaue ycnoBuii cpezibl Ha GOTOCHMHTE3 U CMIOCOOBI MOBBIIIEHUS €0 MPOAYKTUBHOCTH
y KYJIbTYpPHBIX pacTeHuH. XeMOCHHTe3. XEMOCHHTE3Upylollue OakTepuu. 3HaueHUe
XeMOCHHTe3a JJIs )KU3HU Ha 3emiie. DHepreTuueckuil oOMeH B kiieTke. Paciiernsenne BemecTs,
BBIJICJICHUE W aKKyMYJIHMPOBAaHHWE OHHEPTUM B KIETKE. OTalbl YHEPreTHYecKOro OoOMEHa.
I'muxonu3. bpoxkenue u ero Buasl. KucimopogHoe oKucieHHe, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunupoBanue. IHHEKTUBHOCTh IHEPIETUYECKOT0 0OMEHA

Tema 3.2.
Buocunres 0eska

Peakiun marpuyHoro cunresa. ['enernueckas nnpopmanus u JJHK. Peanuszanus renernyeckoit

nHpopManuy B KieTke. ['eHeTH4ecKuil Koa U ero cBoicTBa. TpPaHCKPUILNS — MAaTPUYHBIN
cuare3 PHK. Tpaucmsamus — Ouocunte3 Oenka. Otanbl  TpaHchmsanuu. Koauposanue
aMUHOKHCIIOT. Ponb pubocoM B 6rocrHTe3€e Oenka

HpaKanecxoe 3ansaTue Ne 2 «Pemenue 3ala4 Ha OIPCACIICHUC MOCICA0BATCIIbHOCTU
HYKJICOTU 0B

OK-01
OK-02
OK-04
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Tema 3.3.
Bupycsoi

Hexnerounsle Gpopmbl xu3HH — BUpychl. Mictopus otkpsitus Bupycos (/. W. ViBaHOBCKMiA).
OCco00EHHOCTH CTPOCHHUS W JKM3HEHHOTO IMKJIa BUPYCOB. baktepuodaru. bone3snu pacreHuid,
’KMBOTHBIX M YEJIOBEKa, BbI3bIBaEMble BUpycamMu. Bupyc nMmmynozaedunura yenoseka (BUY) —
Bo3Oyautens CITNa. IIpodunakTika pacnpocTpaHeHrs BUPYCHBIX 3a001eBaHU

Pasznen 4 Pa3zmHoXeHHMe M MHHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB 8
Tema 4.1. KieTounslii nuk, Wiu >KM3HEHHBIN UK KieTku. MaTepdasa u muto3s. [Ipoueccsl, 2 OK-01
7KU3HEeHHBIH IUKJI nporekarmue B uaTepdase. Perummkarus — peakius marpugadoro cuate3a JJHK. Ctpoenue OK-02
KJIeTKH XpoMocoM. XPOMOCOMHBIN Ha0Op — KapUOTHUIL. JMTIIOWIHBIA M TaluIOMIHBI XPOMOCOMHBIE OK-04
HaOopsl. Xpomatuasl. [{uTonornueckre OCHOBBI PAa3MHOKCHHS M MHIAUBUAYAIBHOTO PAa3BUTHS
opranu3moB. Jlenenue kietku — muto3. Craauu mutosa. [lpoueccel, mpoucxopsiue Ha
Pa3HBIX CTAAMSIX MUTO3a. bruonmorndeckuii cmpicn muto3a. [IporpamMmmupyemast TuOEb KICTKHA -
arornTo3
Tema 4.2. @DopMbI pa3MHOKEHUSI OPTaHU3MOB: OECIONOe M TOJIOBOe. Buabl 0ecrosioro pa3MHOXKCHUS: 2
@opMbI pa3MHOKEHHsI | JCJICHUE HAJBOE W TOYKOBAaHHME OIHO U MHOTOKJIETOYHBIX, CHOPOOOpa30OBaHHE, BETETaTHBHOE
OpPraHu3MoOB pasMHOXeHHe. VCKyCCTBEHHOE KJIOHHMPOBAaHME OPraHU3MOB, €r0 3HAYCHHE IS CEJICKIIWU.
[TommoBoe pa3mMHOXKEHHE, €ro oTiIMuus oT Oecronoro. Meio3. Cramuu Mmeiosa. Ilporecchr,
poucxosilue Ha craausax Meinosa. IloBemenme xpomocom B Menose. KpoccuHrosep.
buonornyeckuii cMbici U 3HaueHue Meiosa. ['ameToreHes — mporecc 0Opa3oBaHUs MOJOBBIX
KJIETOK Yy XHUBOTHBIX. [loJOBBIE JKene3bl: CeMEHHHKH M sSimyHuKkd. OOpazoBaHWE U pa3BUTHE
TMOJIOBBIX KIIETOK — raMeT (CIepMaTo30H1, SHIEKIIeTKa) — criepMaToreHes u oorenes. OcoOeHHOCTH
CTpPOEHHUS SMILIEKIETOK U criepMaTo3ouioB. Omtonorsopenue. [laprenorenes
Tema 4.3. NuouBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOpPHUOHAIBHOE pa3BUTHE (dMOpHOTeHe3). DTarlbl 2
NuauBuayanbHoe SMOPHOHAILHOTO Pa3BUTHS Y TO3BOHOYHBIX )KUBOTHBIX: APOOJICHHUE, TACTPYIISAIHA,
pa3BUTHE OPraHu3MoB | opraHoreHes. [loctamOpuonansHoe pa3BuTHe. THUITBI TOCTAMOPHOHATILHOTO PAa3BUTHS:
npsiMoe, HempsAMoe (JTMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OpraHU3MOB; (PaKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE YpOICTBA. PocT u pa3BuTHe pactenuii. OHTOreHe3
IIBETKOBOTO PACTECHMSI: IBOMHOE OTUIOJJOTBOPEHUE, CTPOCHUE CEMEHU, CTAJIUU PA3BUTH
IIpakTnueckoe 3ansitue Ne 3 «MHpexnuoHHbIe 3a00J7€BaHUS W SNUAEMHM B HCTOPUH 2
yenoBeuecTBa. Bakuuaanms kak npoduiakTuka HHOEKIIMOHHBIX 3a0071eBaHU»
Pa3nes S HaciercTBEeHHOCTh M H3MEHYMBOCTh OPraHM3MOB 14
Tema 5.1. [Ipeamer u 3agaun reHeTUKHU. PoJib TUTOIOTHH ¥ SMOPUOJIOTHH B CTAHOBJICHUH T€HETHUKH. 2 OK-01
3aK0OHOMEPHOCTH Bxman poccuiickux u 3apyOeXHBIX YYEHBIX B pPa3BUTHE TEHETUKH. METOJIbl TeHETUKH OK-02
HACJeI0BAHNSA (TuOpUAOTOTUUECKHH, IIMTOT€HETUYESCKUH, MOJICKYJISIPHO-TEHETHYECKUH ). OCHOBHEBIE OK-04

TeHEeTHYECKHEe MOHATUA. I'eHeTHmueckas CHUMBOJIMKA, HUCIIOJIB3yEMasl B CXCMaxX CKpCIJ.IPIB&HPIfI.

3aKOHOMEPHOCTH HaclleI0BaHMsI IPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHaenem.
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MoHoruOpuaHOe CKpeluBaHue. 3aKOH €IMHOOOpa3usi THUOPUIOB TEPBOTO TOKOJCHHUS.
[IpaBuino moMuHUpOBaHMS. 3aKOH paCIICIUICHUS MPU3HAKOB. ['MIOTe3a YHMCTOTHI TaMer.
[TonHoe 1 HenonHOe JOMUHUPOBaHUE. JurubpuiHoe CKpeluBaHue. 3aKOH HE3aBUCUMOTO
HacJIeIOBaHMUs TMpU3HaKoB. LlUTOreHeTnyeckue OCHOBBI JUTHOPUAHOTO CKPEIIUBAHMUS.
Ananusupyroiiee ckpemuBanue. Vcnonap3oBaHMe aHAIM3UPYIOMIETO CKPEUIMBAHUS IS
oIpeziesIeHUs] TeHOTHIA 0CO0U

IIpakTnyeckoe 3ansatue Ne 4 «Pemenue 3amad  Ha ONPEICICHHE BEPOATHOCTH
BO3HUKHOBCHU S HaCJICACTBCHHBIX IMPU3HAKOB npu MOHOI‘I/I6pI/II[HOM, I[I/IFI/I6pI/II[HOM,
MOJIMTHOPUAHOM UM aHAIM3UPYIOIIEM CKPEIIMBAHUU, COCTABJIEHUE TE€HOTUIIUYECKUX CXEM
CKPEIIMBAHUS

Tema 5.2.
CuenienHoe
HACJIeIOBAHHE
NMPU3HAKOB

CuenieHHOe HaclieoBaHue npu3HakoB. Pabora T. Moprana no CLemjieHHOMY HAacleI0OBaHUIO
reHoB. HapymieHue cuemieHus reHOB B pe3yJibTaTe KPOCCHHIOBEpa. XPOMOCOMHAsI TEOPHUS
HacJeCTBEHHOCTU. [ 'eHeTnueckue kapThl. | eHeTHKa nona. XpoMOCOMHOE ONpeIesieHHE MoIa.
AYTOCOMBI U TIOJIOBBIE XPOMOCOMBIL. T'omorameTHele © rereporaMCeTHbIC OpPraHU3MBI.
HacnenoBanue npu3HaKoB, CHEIICHHBIX C TIOJIOM

HpaKTI/I‘{eCKOC 3anaTue Ne 5 «Pemenue 3aga4 Ha ONpeACICHUC BCPOATHOCTU
BO3HHUKHOBCHUS HACJICACTBCHHLIX IIPU3HAKOB IIPH CHCIIJICHHOM HACJICAOBaHHWH, COCTABJICHUC
TFCHOTHUITMYCCKHX CXEM CKPCIIWMBAHUA)

Tema 5.3.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

W3meHunBOCTh. BHpl M3MEHYMBOCTU: HEHACIEACTBEHHAs M HacielcTBeHHas. Poib cpenbl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOIN(DUKAITMOHHOW N3MEHUYNBOCTH.
BapuanuonHsIil psa v BapuannoHHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KauecTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBolicTBa MOAU(PUKALMOHHON U3MEHYUBOCTH.
HacnencrBeHHas, WM TE€HOTUIIMYECKass M3MEHYMBOCTb. KoMOWHATHBHAs H3MEHUYUBOCTb.
Meiio3 U monoBOMl mpomecc — OCHOBa KOMOMHATHUBHOW HM3MEHYMBOCTH. MyTanuoHHas
u3MeH4nBOCTh. Krnaccu¢pukanuss MyTtanuii: reHHble, XpOMOCOMHBIE, TeéHOMHble. YacToTa M
MpUYKHBI MyTanuil. Myrarenssle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIAO0B B HACJIEICTBEHHOU
n3menynsoctu H. 1. BaBunosa

IIpakTuyeckoe 3anHsaTHe Ne 6 «Pemenwe 3agad Ha oOmpejeliecHHE BEPOSATHOCTH
BO3HHUKHOBEHMS HACJIEICTBEHHBIX MPU3HAKOB IPU PA3JIMYHBIX TUIIaX B3aUMOJECUCTBUS T'€HOB,
COCTaBJICHHE T€HOTUITMYECKUX CXEM CKpPEIIMBaHUS.

Tema 5.4.
T'eHeTHKa 4Ye10BeKa

I'enetnka wuyenoBeka. Kapuotun uenoBeka. (OCHOBHBbIE METOJABl TE€HETHUKHU 4YEJIOBEKa:
TeHEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKHH, OWOXUMUYECKUN, MOJICKYISIPHO-
reHeTuyeckuid. COBpEMEHHOE ONpe/eNieHNe T€HOTUIA: MOJHOTE€HOMHOE CEKBEHHUPOBAHME,
TeHOTHNHPOBaHKUE, B TOM ducie ¢ nomotpio [1[P-anamm3a. HacnencrBennsie 3aboeBanmst
YeloBeKa: TeHHble Ooje3Hu, OOJIe3HH ¢ HACIEICTBEHHOW MPEeApacroioKeHHOCTHIO,
XPOMOCOMHBIE OOJIE3HU.
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ComaTnueckue U reHepaTuBHbIe MyTalui. CTBOJIOBBIC KJIETKH. [IpHHIHIIBI 310pOBOTO 00pasa
KU3HU, JIMAaTHOCTUKH, TMPOPWIAKTUKHM U JIEUYEeHUS TeHeTH4yeckux Oome3Hell. Meauko-
FEHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUYCHUE MEIUIIMHCKON T'€HETUKH B MPEIOTBPAILCHUH U
JICYEHUU TeHETUYECKUX 3a00JIeBaHMIl YelloBeKa

HpaKaneCKoe 3anaTue Ne 7 «CocTaBjICHHC U aHAIN3 POOOCIOBHBIX YCIIOBCKA»

Pa3znen 6. DBoJironuoHHAas

onoJorus

Tema 6.1.
IBOJIONMOHHAS TEOPUS
H ee MeCTO B OMOJI0THH

[IpeanochIKy BOZHUKHOBEHUS YBOJIIOIIMOHHON TEOpUU. DBOJIOLMOHHAS TEOPUSI U €€ MECTO B
Ouosnoruy. BrnusHHE 5BOMIONUMOHHON TEOPHUM Ha pa3BUTHE OWOJOTMH M JIPYrHUX HayK.
CugerenbcTBa 3BOONUU. [laneoHTONOrHYECKHE: TTOCIIEIOBATEIBLHOCTD MOSIBJIICHUSI BUJIOB B
MAJCOHTOJIOTUYECKON JIeTOMHCH, TepexoaHbsie ¢opMbl. buoreorpaduueckue: CXoJICTBO U
paznmuune dayH U Gprop MaTEpPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3THUHUS
SMOpPHUOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHYECKHE: TOMOJIOTHYHEIE,
aHAJIOTUYHBIC, pyIUMEHTapHBIC OPTaHbl, aTaBU3MbI. MOJIEKYIIPHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHM3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METAa0ONMYECKUX IMyTeH Yy BCEX KHUBBIX
opranu3moB. OBomonmoHHass Teopus Y. [apsuna. Ilpenmnoceuiku  BO3HUKHOBEHUS
JapBUHM3MA. J[BIDKYyIME CHJIBI SBONIONUHM BUIOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHUE
MPHU OTPAHUYEHHOCTH PECYPCOB, HEONpeneNEHHAs H3MEHUYMBOCTh, OOph0a 3a CyIIecTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxposBoJrronus

Cunrernueckast teopust sBomtoruu (CTD) m e€ OCHOBHBIE MONOKEHHS. MHUKpPOIBOIIOLUS.
[TonmynsAnus Kak eMHULIA BUJA U 3BOMIOLMHU. J[Brkymue cuibl ((hakTOpbl)IBOIIOIMH BUAOB B
npupoae. MyTallMOHHBIN TIpoecc 1 KOMOMHATUBHAS U3MEHUUBOCTb. [1oMmysiiMOHHBIE BOJHBI
u npeid renos. M3zomsamus n murpauus. EctecTBeHHBIN 0TOOp — HampaBisitouuii (aktop
sBoolK. POpMBI €CTeCTBEHHOro 0TOopa. IIprcnoco0neHHOCTh OPraHu3MOB KaK pe3ysbTaT
sBomtoruu. [Ipumeps! npucnocoGnenuit y opranuzMoB. Apomopdo3sl U nanoasantanuu. Bug
u  BugooOpazoBanue. Kpurepunm  Buga. OcHoBHBIE  (GOpMBI  BHJ000pPa30BAHHUS:
reorpauuecKkoe,dK0JI0THUECKoe

Tema 6.3.
MakposBoaonus.

MaxkpoaBosmtornusi. @opmbl 3BoIOIMN: (UIETUYECKas], TUBEPIeHTHAs, KOHBEpreHTHAs,
napauensHas. HeoOpatumMocTs 3BOMIONMN

IpakTuuyeckoe 3ansaTme Ne 8 «OmnmcaHwe mPHUCIIOCOOICHHOCTH OpraHU3Ma W ee
OTHOCHUTEIILHOTO XapaKTepa

OK-01
OK-02
OK-04

Pasznen 7 Bo3sHuMKHOBeHHE

W pa3BUTHE JKM3HHU Ha 3emuie

Tema 7.1.
3apo:kaeHue u pa3BuTHE
JKH3HHU

JloHayuHble MpEACTaBICHUS O 3apOXKICHUM >KU3HUA. HayuHble THIIOTE3bl BO3HUKHOBEHHUS
KU3HM Ha 3emJyie: aOMoreHe3 W MaHCIepMHs. XUMUYECKash dBOJIONHS. AOHMOTEHHBIN CHHTE3

OpPraHN4YCCKUX BCIICCTB U3 HCOPTraHNYCCKUX.

OK-01
OK-02
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DKCHEpUMEHTAIbHOE  MOATBEPXKICHUE XUMHUYECKOW dBojonuu. HavanbHble — 3Tamnbl
ounonornueckoi sBotonuu. ['mnoresza PHK- mupa. ®opMupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKU. [lepBble KIeTKH M uX 3BoJoMsA. DOpMUpPOBAaHUE OCHOBHBIX
IpyNN XKUBBIX OpraHu3MoB. Paszputue xu3Hu Ha 3emiie mo spam u nepuojam. Karapxeii.
Apxeiickas u mporepo3oiickas 3psl. [lameozoiickas spa U e€ mepUOAbl: KeMOPHIICKHH,
OPJIOBUKCKHU, CUITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, MepMCKUl. Me3030iicKas 3pa u
€€ IMepUoIbl: TPUACOBBIA, IOPCKHUM, MenoBol. KaitHo3olckasgs 3pa ©U €€ NEepPUOMbL:
I1aJICOT€HOBBII, HEOT€HOBBIM, AHTPOIIOT€HOBBII.

Tema 7.2.
CucreMa OpraHu4eckKoro
Mupa.
IIpoucxoxnenue
YeJIOBEKA-aHTPOIOreHe3

Cuctema OpraHM4ecKOro MHpa Kak OTpaxkeHHe 3BONONHMUA. OCHOBHBIE CHCTEMATHYECKHE
TPYIIBl OPraHU3MOB. XapaKTEPUCTHKA KIMMAaTa W TEOJIOTMYECKUX TporeccoB. OCHOBHBIC
3Tarlbl 3BOJIIOLUU PACTUTEIHHOTO U )KMUBOTHOT'O MUpPa. ApoMOp(O3bl Y pacTeHUIl U )KUBOTHBIX.
[osiBieHue, paciBET U BEIMUPAHUE TPYIIIT JKUBBIX OPTaHH3MOB.

DBOJIOIMS YeJIOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue mpencTaBiIeHd O TPOUCXOXKICHUN
yenoBeka. MeTopl n3ydeHus antpornorene3a. CxoAcTBa U pa3inyus YeJIOBEKa U KUBOTHBIX.
CucremaTdeckoe TOJOXKEHUE 4YeloBeka. JIBmwkymue cwmibl ((akTopbl) aHTPOIOTeHe3a.
HacnencrBenHnass M3MEHUMBOCTH U €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBIN 00pa3 KHU3HH,
M3TOTOBJICHUE OPYIHUH TPY/Ja, MBIIIJIEHUE, PEYb

Tema 7.3.
OCHOBHBIE CTAIHHA
IBOJIIOIIMH YeJIOBEKA

OcCHOBHBIE CTaIMM ¥ BETBU SBOJIIOLMU YEIOBEKA: aBCTpaJonuTeku, YemoBek ymensiil, Yenosek
npsaMoxonanmii, YenoBexk HeaHAepPTaNbCKHil, YeIOBEK pa3yMHBI COBPEMEHHOTO THIIA.
Haxonku nckomaemMbIX OCTaHKOB, BpeMsl CYIIECTBOBaHMsI, 00JIACTh PaCIpPOCTPaHECHUs, 00BEM
TOJIOBHOTO MO3ra, o0pa3 *U3HHU, opyaus. YUenoBedeckue packl. OCHOBHBIE OONbBIINE PaChHI:
eBporieouiHas (eBpasuiickasi), HETpPOaBCTpaJOWAHAs (SKBATOpUANbHAsI), MOHTOJIOMHAS
(a3maTcko-amepukaHcKas). UepTel MPUCTOCOOIEHHOCTH MPEICTaBUTENEH YeI0BEUECKUX pac K
YCJIOBHSIM CyIlecTBOBaHUs. ENMHCTBO uenoBeueckux pac. Kpurtuka pacuszma

IIpakTnuyeckoe 3ansatue Ne 9 «[Ipucroco6I€eHHOCTh YEIOBEKa K Pa3HbIM YCIOBHUSM CpEIbl.
Bnusiaue reorpaduueckoii cpeibl Ha MOP(QOIOTHIO U (PU3UOTIOTHIO YEIIOBEKa

OK-07

Pa3nes 8. Opranusmel u OKpysKamas cpeia

Tema 8.1. DKOJOTHs KaK HayKa. 3aJlayd U pa3[enbl YKOJIOTUU. MeTOobl SKOJIOTHUECKUX HCCIEIOBAHUM. OK-01
IKOJIOTHSI KAK HayKa. | DKOJIOTMYECKOE MHPOBO33PEHHE COBpeMEHHOro 4yenoBeka. Cpelbl OOMTaHHS OpPraHU3MOB: OK-02
Cpenbl KU3HH. BOJIHAsI, HA36MHO-BO3/yIITHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAsA. DKOJIOTUYECKUE (DAKTOPHI. OK-04
JKoJIornyecKune Knaccudukanms skomorndeckux (GpakTopoB: aOHOTHYECKUE, OMOTUYECKHE U aHTPOIIOTCHHBIE. OK-07
haxTopsl JleiicTBre SKOIOrHUECKUX (aKTOPOB HA OPTAaHU3MBI.
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AbunoTtnueckue (pakTopsl: CBET, TeMIepaTypa, BiaxkHocTh. DoTonepuoausm. [Ipucnocobienus
OpPraHu3MOB K JEHCTBHIO abuoTHYecKuX (pakropoB. buosnormdeckue putmel. buorndeckue
¢dakTopsl. Buasl OMOTHYECKUX B3aMMOJICHCTBHIA: KOHKYPEHIUS, XUIIHUYECTBO. [lapa3uTusm,
MYTYyaju3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJICOHWYECTBO), aMEHCAJIN3M, HEUTpalu3M.
3HayeHne OMOTHMYECKUX B3aUMOICWCTBUU ISl CYIIECTBOBAaHHMS OPraHU3MOB B TPHPOJIHBIX

cOo00I1IIeECTBAX
Tema 8.2. DKOJIOTHYECKHE  XapaKTepucTUku mnomyisiuu. (OCHOBHbIE — IOKa3aTead  MOMYJSALUU: 1
JKOJ0rH4YecKne YHCJICHHOCTb, IUIOTHOCTb, DPOXKJIAeMOCTb, CMEpPTHOCTb, MNPHUPOCT, MUrpaunus. JuHamuka
XapaKTePUCTUKH YHCJIEHHOCTHU MOMYJISIIUY U €€ PeryIisiius
Mony Il HHA IIpakTunyeckoe 3ansiTue Ne 10 «I[Toncuér munoTHOCTH MONYISIIUNA PAa3HBIX BUIOB PACTCHUI 1
Pa3nes 9. CooluecTBa M 3K0JIOTHYECKHE CHCTEMbI 12
Tema 9.1. Coo6omecrBa | CooOuiecTBo opraHu3MoB — OuoneHo3. CTpyKTypsl OMOLIeH03a: BUJOBasl, MPOCTPAHCTBEHHAS, 2 OK-01
OpPraHu3MoB, tpouueckas (mumesas). Bunbl-momuHanTel. CBSI3W B OMOIEHO3€. DKOJIOTHUYECKUE CHCTEMBI OK-02
IKOCHCTEMBI (axocuctemsl). [lonstue o0 skxocucreMe u OuoreoneHoze. PYHKIHMOHAIbHBIE KOMIIOHEHTHI OK-04
HKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, pEIYIeHThl. KpyroBopoT BEmecTB U MOTOK YHEPTUU
B sKocucteme. Tpodudeckue (MUIIEBbIE) YPOBHH SKOCHUCTEMbI. [luIleBble LM U CETH.
OcCHOBHBIE TIOKA3aTeIH SKOCHCTEMBI: OMOMacca, MPOMYKIHs. DKOJOTHMYECKHE IHPAMUIBL:
MPOIYKIIMH, YUCIEHHOCTH, OroMacchl. CBOMCTBA IKOCHCTEM: YCTOWYMBOCTD, CaMOPETYIISIIHS,
pazsutue. Cykueccus
Tema 9.2. [IpuponHble SKOCHCTEMBI. DKOCHUCTEMBI pEK U 03€p. OKOCHCTEMa XBOMHOrO WJIHU
[IpupoaHbie FKOCUCTEMBI | IIHUPOKOJIUCTBEHHOTO neca. AHTpOTIOTEHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocucremsl. buonornyeckoe M XO34HCTBEHHOE 3HAYEHHME Aarpo’KOCUCTEM U 2
ypboskocucteM. buopazHooOpazue kak (akTop yCcTOWYMBOCTH HKocucteM. CoxpaHeHHe
OMO0JIOTNYECKOro pazHooOpa3us Ha 3emiie
Tema 9.3. VYuenue B. WM. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa Ouocdepsl. JKusoe
Buocdepa — rnodanbHas | BemiectBO U ero QyHkuuu. OcoOGeHHOCTH Ouocdepsl Kak TI00aTbHONM 3KOCHCTEMBI.
IKocucTeMa 3eMJIu Jlunamuueckoe paBHOBecMe M oOpaTHast cBsi3b B Ouocdepe. KpyroBoporsl Bemects u 2
OMOT€OXUMHUECKUE IIMKJIIBI AIEMEHTOB (Yriiepoa, a30ota). 30HaIbHOCTh Ouochepbl. OCHOBHbIE
OMOMBI CyIIn
Tema 9.4 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE
Bausinue UenoseuectBo B Ouochepe 3emun. AHTpOIOreHHbIE M3MEeHEHHUs1 B Ouocdepe. [mobanpHBIE
AHTPONOTreHHBIX sKosioruueckue mnpobsembl. CocyliecTBOBaHME NpUPOAbI U dyeroBedyecTBa. CoxpaHeHUe 2

(¢akTopoB Ha Ouochepy

O61opa3zHo00pa3us Kak OCHOBA YCTOWYMBOCTH Onocdepbl. OCHOBaA palliOHaIbHOTO YIPaBIECHUS
IPUPOJHBIMH peCypcaMH U UX UCMOJIb30BaHue. JIOCTHKEHHsI OMOJIOTHH M OXpaHa IPUPOAbI

18




IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE
IpakTuyeckoe 3anaTue Ne 11 «OTX016I MPOU3BOJCTBAY

Tema 9.5.
Biausinue conuaabHo-
IKOJIOTHYECKHUX
(haxkTopoB Ha 310poBbE
YeJI0BeKa

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE

310poBbe U €ro cocrapisdmomue. PakToppl, MOJIOKUTEILHO U OTPULATENBHO BIUSIOLIME HA
opranu3M uenoBeka. [IpoGiieMa TEXHOTEHHBIX BO3ICHCTBHII Ha 370pPOBbE dYellOBEKa
(97eKTpOMarHUTHBIC TOJIs, OBITOBAas XUMHs, H30BITOUHBIC IIYyMBI, pajuanus W T.IL.).
Anantanus opraHu3Ma 4eloBeka K (dakTopaMm OKpyxkarwlied cpenbl. [IpuHIuUIBI
¢dbopmupoBaHus 370poBbecOeperatomero nopefaeHus. POu3nyeckas aKTUBHOCTh U 370POBBE.
buoxumuueckre acieKThl pallMOHAIBHOTO TUTAHUS

Paznen 10. Cesieknusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Cenexknusi Kak HAYKa H
npouecc

Cenekuus Kak Hayka W Ipolecc. 3apOoKJICHHE CEICKUMM U Jomectukauus. Yuenue H. U.
BaBuiioBa 0 LeHTpax MHOrooOpasusi U HPOMCXOXKJIEHHUS KYyJIbTYpPHBIX pacTeHHid. LIeHTpsl
IIPOUCXOXKACHNUA JOMalIHUX >KUBOTHBIX. CopT, mopona, mramm. COBpEeMEHHBIE METOMbI
cesieKiMM. MaccoBbli M MHAMBUAYAJIbHBI OTOOPBI B CEJIEKLIUU PACTEHUN U KUBOTHBIX.
Onenka »skcrepbepa. bimskopoacTBeHHOe cKpeluBaHWe — HMHOpuAMHI. Yucras JIMHUS.
CkpeuuBanue 4YUCTBbIX JHUHMHA. ['ereposuc, winm rubpugHas cuna. HepoacrBeHHoe
ckpeuBaHue — aytOpunuHr. OtnanéHHas rubpuamzauus u e€ ycnexu. VcKycCTBEHHBIH
MyTareHe3 M IOJyYeHUE MOJIUILUIONA0B. J(OCTHIKEHUS CeNEKIMH PACTeHHM, XUBOTHBIX U
MUKPOOPTIaHHU3MOB

Tema 10.2.
OCHOBBI OMOTEXHOJIOTHH

buorexHonorust kKak oOTpaciab IPOU3BOACTBA. ['eHHas WHXKeHepusa. OITamlbl CO3JaHUs
pexomOuHanTHOW JIHK u Tpancrennsix opranusmoB. Kierounas umaxeHepusi. Kiietounsle
KYJIBTYpBI. MUuKpOKIIOHAIBHOE pa3sMHOXEHHE pacTeHuN. KitonnpoBanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. OKOJIOTMUECKHE M ITHUYECKHE
npo6suembl. 'MO — reHeTndyeck MOAM(PHUIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
buorexHosiornu B
sKM3HHU U nipodeccuu

IIpojeccnonaIbLHO-OPHEHTHUPOBAHHOE COAEPKAHUE

OcCHOBHBIE HaIlpaBJIEHUs COBPEMEHHOW OMOTEXHOJOTHUU B MPO(ECCHOHATBHON AESITETbHOCTH
yenoBeka. Metoabl 6MoTexHOIOrMU. OOBEKThl OMOTEXHOJIOTUU. DTHKA OMOTEXHOJIOTHYECKUX
U TEHeTHMYECKHX OJKclepuMeHTOB. IlpaBuia moucka U aHanu3a OMO3KOJIOTHYECKOU
uHbOpMallUK M3 PA3IUYHBIX UCTOYHHUKOB (Hay4yHas M y4eOHO-Hay4Has JIMTepaTypa, CpeacTBa
MaccoBoi nHpopMaiuu, cetb HTEpHET U pyrue)

IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE

IpakTuuyeckoe 3ansaTue Ne 12 «Keiicel Ha aHAN3 UHPOPMALIUU O HAYYHBIX JOCTIDKEHHSX B
00JIaCTH TEHETHYECKUX TEXHOJIOTUH, KJIETOYHOM HHXKEHEPUH, IMHUIIEBBIX OWOTEXHOJIOTHUH.
3amuTa Keiica: MpeACTaBlI€HUE pPe3yJbTaTOB pELICHUS KeWCOB  (BBICTYIUIEHHE C
MIPE3CHTALINEH )»

OK-01
OK-02
OK-04
OK-07

Paznen 11. Pemienne xkeidcoB B 00J1aCTH OMOTEXHOJIOTHHA
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Tema 11.1 IIpogeccnonanbHO-OpHEHTHPOBAHHOE COJIeP:KAHME OK-01
Bbuorexnosioruu u Pa3BuTHe OHOTEXHONOTMI C TNPUMEHEHHMEM TEXHUYECKHUX CHCTeM (OMOMHKEeHepHs, OK-02
TeXHHYECKHe CHCTeMbl | OnonH(popMarnka, OWOHMKA) W WX MPUMEHCHHE B JKU3HHM 4YEIIOBEKa, TMOWCK ¥ aHaIu3 2 OK-04
nH(pOpMAaLIUY U3 PA3IUYHBIX UCTOYHHUKOB (HayyHas M y4eOHO-HAay4Has JUTepaTypa, CpeAcTBa OK-07
MaccoBol nHpopManuu, cetb IHTEpHET U Ipyrue)
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJIeP:KAHME
IpakTuyeckoe 3ansaTue Ne 13 Keticel Ha aHanu3 HHGOPMAIIMK O Pa3BUTUN OMOTEXHOJIOTHH C 2
IIPUMEHEHUEM TEXHUYECKUX CUCTEM (IO MUHHU-TpyIIaMm). 3aliuTa Keiica: INpeacTaBiIeHUE
PE3yJIbTATOB PEHICHUS KeCOB (BBICTYINIEHUE C IPE3EHTAIUEH )
JAudepeHuipoBaHHbIi 3a4yeT 2
UTOro 78
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3. YCJIOBUA PEAJTU3ALIIAH ITPOT'PAMMbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1. TpeGoBanus K MHUHHUMAJIbHOMY MaTepHAaIbHO-TEXHUYECKOMY
o0ecIeYeHNIo

Peanuzamnus mporpaMMbl JAUCHUIUIMHBL TpeOyeT Haludus ydeOHOro kabuHeTra
«buonorusay.

OobopynoBanue yueOHOro kaduHera:

- I0Ca/I0YHBIE MECTA MO0 KOJIMYECTBY 00YUaAIOLIUXCS;

- pabouee MecTO MpenoaBaTelis;

- 0CKa KJ1accHas

- KOMIUIEKT y4yeOHO-HarJAAHbIX MMOCOOMi mo aucuumiuHe «buonorus» (cTeHmsl,
CXEMbl, TaOJUIbl, OINOpPHbIE KOHCHEKThI, Yy4yeOHbIE MOCOOUs, CIPABOYHBIE
MaTepHuabl, MOJIEIHU, MYJISDKM M1 MUKPOIpENapaThl OMOJIOrMYECKUX 0OBEKTOB)

- MUKPOCKOTIHI;

- Ha0Oop MOCy1bl, 00OPYAOBAHMS U PEAKTUBOB JJI JEMOHCTPALIMOHHOTO
AKCIEPUMEHTA U Ja0OPaTOPHBIX PadoT.

Texnnueckue cpeacTBa 00y4eHHs :

- KOMIIBIOTEP C YCTPOMCTBOM MPOU3BEICHHUS 3BYKA;

- IPUHTED;
- MyJIbTUMEIUA-TIPOEKTOD;
- 3KpaH

3.2. HudopmanuonHoe  odecrneyeHue  0O0ydeHHs. Ilepeyensn

PeKOMeHAyeMbIX Y4eOHbIX M3AaHuil, UHTepHeT-pecypcoB, A0NMOJHUTEILHOM
JIUTEPATYPHI

st o0ydaromuxcs
1. SApeirun B.H. buonorus. YueOnuk u npaktukym s CIIO, 2-e uzn. —
Mocksa 2025 Pexxum noctymna: https://urait.ru/viewer/biologiya-511618

Jis npenogaBareJien

1. Koucrurymuss Poccuiickoii ®enepanuu  (IpuHSITa BCEHAPOIHBIM
rojocoBanreM 12.12.1993) (¢ yderoM mNONpaBOK, BHECEHHBIX (eAepaTbHbIMU
KOHCTUTYLIMOHHamMu 3akoHamMu P® o mnonpaBkax k Konctutynum PO ot
30.12.2008 Ne 6-®DK3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. —
Cr. 445.

2. ®enepanbHblil 3akoH 0T 29.12. 2012 Ne 273-®3 (B pen. ¢eaepaibHbIX
3akoHOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne
11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84- @3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 No 148-®3, ¢ u3Mm., BHeceHHbIMU DeqepaibHbIM 3aKOHOM OT
04.06.2014 Ne 145-®3) «O06 obpazoBanuu B Poccuiickoit denepannny.
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https://urait.ru/viewer/biologiya-511618#page/2

3. [Ipuka3z Munobpuayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepkaeHun
dbenepaibHOTO  TOCYIapCTBEHHOTO  00pa30oBaTEIbHOTO CTaHAapTa CPEIHETO
(mosiHOTO) OOIIEro oOpazoBaHus» (3apeructpupoBan B Muntocre PO 07.06.2012
Ne 24480.

4. Ilpukaz MunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3mMenennii B IIpuxa3 MwuHHCTEepcTBa o00pa3oBaHuss U Hayku Poccuiickoi
®enepauun ot 17.05.2012 No 413 "OO yrBepxkaeHuu (QenepaibHOro
TOCYy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CpeaHEero (IOJHOTO) 00IIero
oOpa3oBaHuA"».

5. [Tucemo JlenaprameHTa rocyJapCTBEHHON MOJUTUKH B Cpepe MOATOTOBKH
pabounx kaapoB u JI[IO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganMu NMo OpraHU3allMy MOJYYEHHUs CpPEJHEro oOiero oOpa3oBaHUs B
npenesax OCBOEHUS 00pa3oBaTENbHBIX MPOTrpaMM CpPeIHEro NpodecCHOHaIbLHOrO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro 0oOpa3oBaHMsI C Y4ETOM TpeOOBaHMIA
denepalibHBIX TOCYAapCTBEHHBIX 00pa30BATENbHBIX CTAHAAPTOB W IMOJIy4aeMOU
npodeccuu WM CHeUalIbHOCTH CPEIHEro NPO(HEeCCHOHATBHOTO 00pa30BaHUY.

HNuTepHeT-pecypcesl

1. www.ttgt.org (Caiit Tuxopeukoro TexHukyma Kene3HoIOPOKHOTO
TpancnopTa)

2. www.fcior.edu.ru (DenmepanbHblii  HMEHTp  WH(DOpPMAIMOHHO-
oOpazoBaTenbHbIX pecypcoB — DIOP).

3. http://www.window.edu.ru (EmuHOoe OKHO A0CTyma K 00pa3oBaTeIbHBIM
pecypcam NHTepHeTa 1o OMoJIoTun)

4. https://lwww.sbio.info (Bcst 6uomnorus. CoBpeMeHHasi OWOJIOTHS, CTaThH,
HOBOCTH)

5. https://oblakoz.ru (Tpenaxep «O01aK0 3HAHUIT)

6. https://resh.edu.ru (Poccuiickas 3eKTpOHHAS IIKOJIA)

JlonoJIHATeIbHbIE HCTOYHUKH

1. buonorus B Tabmmmax W cxemax [DJEKTPOHHBIA pecypc|: mis
IIKOJIbHUKOB W a0UTYypUEHTOB / - DJEKTPOH. TeKCTOBbie maHHbie. - CIIO.:
Buktopus  tmoc, 2025. -128c.-978-5-91673-024-1.—Pexxum  gocrtyma:
http://www.iprbookshop.ru

2. Jlamumkas T.B. Tectel. YueOnoe mnocobme mia CIIO. Mocksa:
uznatenbetBo FOpaiit, 2025 — Pexxum moctyna https: urait.ru/viewer/biologiya-
testy-519715

3. Kecrepora H./I., beneuea A.H., Meroauueckue peKOMEHIAIUU 110
BBITOJIHCHUIO TPAKTAYECKUX 3aHATUM 10 juciuiuinHe «buonorus»y, TTXKT-
dbumman PI'VIIC, 2025 .
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

Koutposib uW omeHka pe3ylbTaToOB OCBOCHHS 00IIe00pa3oBaTEIbHOM
JUCHUTUTMHBI PACKPBIBAETCS Yepe3 NUCHUILTMHAPHBIC PE3Y/IbTaThl, HAIIPaBICHHbBIC
Ha (opmupoBaHHe OOHMX U MPOodhecCHOHATBHBIX KOMIIETCHIIMA MO pasjenam u
TeMaM cojiep>KaHus yueOHOro Marepuaia

Oo0mas / Pa3nes / Tema Tun oneHOYHBIX MePONPUATHH
npodeccuoHaIbHas
KOMIIETEHIUS
OK 01 Temsr 2.1 -2.3, 3.1- 3.3, 4.1- 4.3, | OGcyxaeHue 1o BOIpocam JeKIHH.
5.1-54,6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paboTrka rioccapus. 3amojHEHUE
9.1-9.3, 9.4I1-0/c13, 9.5I1-o/c, CPaBHUTEIBHBIX  TAaOMMIl. Y CTHBIH

10.1, 10.2, 10.3IT-o/c, 11.111-0o/c | ompoc. TectupoBanme. BrimonHeHUE
3aJaHuil TPOMEKYTOUHOM ATTECTAIHH.
WunuBuayanbHas — caMOCTOSITEIbHAsS
paborta. [IpescraBienue pe3yabTaToB
NPAaKTHYECKHUX 3aHATHH.

OK 02 Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxaeHue 1Mo BOIpocam JEKIIHH.
4.3,5.1-5.4,6.1-6.3,7.17.3, 8.1, [IpencraBineHue pe3yabTaTOB
8.2,9.1-9.3, 9.4I1-0/c, 9.5I1-0/c, | mpakTHYECKUX 3aHITHN.

10.1, 10.2, 10.311-0/c, 11.1IT-0/c | IIpencraBieHne YCTHBIX COOOIEHUN C
npe3eHTaluel, TMOArOTOBIEHHBIX IO
HepeqH}o HCTOYHHUKOB,
PEKOMEHIOBAHHBIX TIPETIO/IaBaTeIIeM

OK 04 Temsr 2.1 -2.3, 3.1- 3.3, 4.14.3, | OGcyxeHue 1o BONpocam JEeKIHU
5.1-54, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | IIpencraBienue pe3yabTaToB
9.1-9.3, 9.4I1-0/c, 9.5I1-0/c, 10.1, | MpaKTUYECKUX 3AHITHIA.

10.2, 10.3IT-0/c, 11.111-0/c

OK 07 Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHue Mo BOIpPOcam JISKITHH.
43, 5.1-5.4, 6.1-6.3, 7.17.3, 8.1, | PazpaboTka rioccapus. 3aroJHEHUE
8.2, 9.1-9.3, 9.4I1-o/c, 9.511-0/c, | cpaBHUTENBbHBIX  TaOMUI.  YCTHBIN
10.1, 10.2, 10.311-0/c, 11.1IT-0/c | onmpoc. TectupoBanue. BrimomHeHue
3a/laHuil TPOMEKYTOUYHOW aTTECTAIlHH.
NunuBuyanbHas CaMOCTOSTEIIbHAS
paborta. [IpeicraBienue pe3ynbTaToB
MIPAKTUYECKHUX 3aHATHH.
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PerieHszus

PaGoyass nporpamma  ofuieoOpaszoBaTtenbHOM  AMCUMIIMHBL  «BHONOrMs»
paspaborana Ha ocHoBe (denepanbHOr0 TroCyIapCTBEHHOr0 00pPAa30BATEILHOrO
cranaapra cpeiHero npodeccHoHanbHoro obpasosanus (OIOC  CIIO) s
CIeLHaIbHOCTEH TEXHOJIOTHYECKOro npoGuIs U NpUMEpHON paboUeil MporpamMMel.

B paboueit nporpamme ornpe/iesieHHbI LE/IH W 3a1a4d U3YYaeMOil AUCLMIIHHBL, a
TaK jJKe TUIaHHpYEeMble pe3y/ibTaThl OCBOEHHS! 0011e00pa30BaTeIbHON IHCIUIUIMHBI B
cootBercTBUM ¢ PI'OC CI1O u Ha ocHoBe PI'OC CIIO.

Pabouas nporpamma paccuurana Ha 78 uacoB. Paszjennl JensTcs Ha TeMbl, Ha
M3yYEeHHE Ka)</I0W TeMbl OTBOAUTCS ONpPeIe/EHHOE KOJIMYECTBO YacOB, B 3aBUCHMOCTH
OT B&KHOCTH H3Yy4aeMbIX BONPOCOB. B kaxaol Teme orpaxeHbl TpeboBaHHMs K
3HaHWAM M yMeHusM. B paboueidl mnporpamme obuieoGpa3zoBaTe/ibHON JIHCLUIIIMHBI
«buosiorus» 4YETKO M KOHKPETHO MOCTaBJICHbl BOIPOCHI H3y4aeMOro Mmarepuana,
HeoOXOAMMOro Uil BaJeHHs KOHKPETHBIMM 3HAHMAMH M0 JAHHOW JUCLMIUIMHE. B
paboueil mporpamMme HMeeTcss MPo(ecCHOHAIbHO OPHEHTHMPOBAHHOE  COAEpIKaHME,
HeoOxoaumoe Juis GopMUPOBaHUS y 00yUYarOMXCsl TPO(ECCHOHANIBHOW KOMIIETEHLIHH.
[IpodeccronanbHO - OpPUEHTHPOBAHHOE COJIep)KaHue [porpaMMbl  pa3BHBaeT
OMOJI0rHYecKoe U KOJIOrHYECKOe MBILILJIEHHE.

Crpyktypa mnporpammel joruyHa. CHauana pa3OupaioTcs TeopeTHHecKue
BONPOCBl TeM, a 3aTe€M [OJyYeHHble 3HAaHHMSA 3aKPeIUISIOTCS Ha  IPaKTHKE.
OOGpasoBaTenibHble  TEXHOJOMMH  OOYHYEHHsl  XApakTepU3yIOTCs  HEe  TONBKO
OOLIENPUHATEIMU (DOPMAMH JIEKIIMH, MPAKTHYECKOE 3aHATHE, HO U MHTEPAKTHBHBIMH
GopmaMu, TaKMMHK Kak CO3/IaHKHe K 3allUTa KEHCOB. |

B paboueii nporpamme jgaH nepeueHb JIMTEPATypbl, COOTBETCTBYIOLIUIA

tpeboBanusam @I'OC CI1O u copepxxanuio paboueit nporpamMmal.

.
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A —
PerlieHsenr ﬁk, Oo6nosnenckas JI.B., yuurenp Bbiciued kareropuu MBOVY
['mmuasun Ne 6 ropoma Tuxopeuka umenu asaxiabl ['epos Coerckoro Corosa
K.K.Pokoccosckoro



Peuensus

PaGoyas nporpamma  oOuieoOpa3oBaTenbHOM — AMCUMIUIMHBEL  «BHOIOrHsS»
paspaboraHa Ha ocHoBe (eepalbHOrO roOCYAapCTBEHHOrO 0GPa30BaTEIbHOIO
craHaapra cpeadero npogeccuoHansHoro obpasosanus (PI'OC  CIIO) aus
CMENHATbHOCTEH TEXHOJIOIHYECKOI0 NPO(HIIs U MPUMEpHOH paboyeii nporpamMmal.

B paboueii nporpamme onpeeneHHbl LeJd U 3a/laud H3y4aeMOH JUCLIMIIIUHBI, a
TaK K€ IJIAaHHPYEMBbI€ pe3yJbTaTbl OCBOEHHUs 00ule00pa3oBaTeIbHONW JIMCLMIUIMHBI B
coorBeTcTBUH ¢ PI'OC CIIO u na ocHoBe PI'OC CIIO. Crpykrypa mnporpammel
COOTBETCTBYET HAMUHMIO 0053aTeIbHBIX KOMITOHEHTOB.

Kypc usydenus obuieodpasoBaTeibHON AUCUMIIIMHBL «brosorus» paccuuran Ha
78 wacoB M BKIOYaeT B cels NpoecCHOHANbHO-OPUEHTUPOBAHHOE  COJEpIKaHue,
HeoOxoaumoe Ul GOpMUPOBaHHA Y 00ydatolnXcs Mpo(ecCHOHANIBHON KOMIIETEHLIMH.
[IpodeccnonanbHo  opueHTHpPOBaHHOE cozepKaHHe  MporpaMMmbl  pa3BUBaeT
OHMOJIOrHYECKOe U HKOJIOTMYECKOE MBILLLICHHE.

CrnucoK MCHonb3yeMoi JMTepaTypbl [JOCTaTOYHO IIOJIHBIH, COOTBETCTBYET
TpeOOBaHUAM droc CIIO 7 COZICPIKAHUIO pabouei [IPOrpaMMbl.
Tematuyeckoe MJIaHUPOBaHHE COOTBETCTBYET COJIepKaAHUIO pOrpaMMbl
obuleoOpasoBare/ibHON JUCUMIUIMHBL «buonorus». B remaTHueckoM ruiaHe ykasaHo
KOJMYECTBO Y4YeOHBIX 4YacoB, KOTOPbIE OTBEAECHbl HA HW3yyeHWe MaTepuana | .
MPAKTHYECKHE 3aHATHSI.

Crpyktypa nporpammMel JjoruyHa. CHawana pasOuparoTcsi TeopeTHYecKHe
BOMPOChI TE€M, @ 3aTéM [OJyYeHHbIE 3HAHMS 3aKPEIUIAIOTCS Ha  [PAKTHKE.
OOpasoBateiibHble  TEXHOJIOTHM  OOYYEHHS  XapaKTepHU3yIOTCs  He T(;HbKO

O6H16I'[pMHHTbIMH (bOpMaMH JICKLIHUH, TPAKTHYECKOE 3aHATHC, HO W HHTCPAaKTHBHBIMH

(hopMaMHi, TAKUMH KaK CO3/1aHUE U 3allHTa KeHCOoB.

.

PeueHseHT </V/ ﬁ H.W.bupkuna, npenoaasatens TTXKT- ¢punuana PI'VIIC
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