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

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe o0pa3oBarteabHoi mporpammbl CIIO:

O6m1ieoOpazoBaTenbHast AUCHUILIMHA «bruonorusy siBasieTcst 00s13aTeIbHON YacThIO
o01reo0pa3oBaTeILHOTO IMKIAa 00pa30BaTEIBLHON MPOTPAMMBI B COOTBETCTBHH C
OI'OC CIIO mo cmemmansaoctd 23.02.09 ABTOMaTHKa M TejlEMEXaHHMKa Ha
TpaHcnopTe (Ha KeJIE3HOJOPOKHOM TPAHCIIOPTE)

1.2. Hean u niiaHupyemble pe3yJbTAThl OCBOCHUS TN CIHUIINHBI:
1.2.1 Heau TUCHUILIMHBI

Heab. oBmageHue  0oOyYaAIONMUMHUCA  3HAHUSAMH O  CTPYKTYPHO-
GYHKIIMOHATBLHOW OpraHU3aIliy JKMBBIX CHCTEM pPa3HOTO paHTa M MPHOOpeTeHHE
YMEHUN HCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JIEUCTBUI B OTHOIIECHUHU
O00BEKTOB KUBOW MIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHue ey N3y4eHus TUCIUIUIMHEI «bruomorus» Ha 6a30BOM YpOBHE
o0ecrneunBaeTCs PeIIeHUEM CIISAYIONINX 3a/1a4:

- OCBOCHHE OOYYAIOIUMHKCS CHCTEMBl 3HAHUW O OMOJIOTMYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHUIIaX, CIYy)KAIIUX OCHOBOU
U1l OPMHUPOBAHUS TIPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHHM3AIMH, BBIIAOIIMXCA OTKPBHITUAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

- (dopmupoBaHUE Y OOY4YaIOIIMXCS TO3HABATEIbHBIX, UHTEIUICKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHaIM3a JaHHBIX O MYyTSIX 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 MPUPOJLI HA OCHOBAaHWUM 3HAHWW W OIBITA, MOJYYEHHBIX MPHU
U3y4eHUU OMOJIOTHN;

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



- BOCIHUTAaHUE YOSKIEHHOCTH B BO3MOXKHOCTU TMO3HAHUS YEIIOBEKOM KHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLIEHUS K HEM, COOJIIOIEHUS] ATUUECKUX
HOPM IIpY IIPOBEJECHUH OMOJIOTUYECKUX UCCIIET0BAHUM;

- OCO3HaHUE LIEHHOCTH OWOJIOTMUECKHUX 3HAHMW JJIsl IMOBBIIIECHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, A1 (GOPMUPOBAHMSI HAYYHOTO MUPOBO33PEHUS;

- MPUMEHEHHE MPHUOOPETEHHBIX 3HAHUN M YMEHUN B TOBCEIHEBHOW >KU3HU
JUISL OLICHKH TIOCIIEACTBUM CBOEH JESATEIBHOCTH IO OTHOLIEHUIO K OKPYKAOLIEH
cpene, CcOOCTBEHHOMY 3J0pPOBbIO, OOOCHOBaHME U  COOJIOJEHHE  Mep
npoUIaKTHKU 3a00JIeBaHUH.



1.2.2. Ilnanupyemblie pe3yJbTAaThl OCBOEHHsI 0011e00pa30BaTeJbHOM JUCHMILUIMHBI B cO00TBeTCTBHH ¢ PI'OC

CIIO u Ha ocHoBe PI'OC CIIO
Kon u HanmenoBaHue [1nanupyemble pe3yiabTaThl OCBOCHHUS TUCIUTUIMHBI
(bopMHUPYEMBIX KOMITETCHIIUI Oo6mme JlucuunimHapHbie
B yacTH Tpy/10BOr0 BOCIIUTAHUS: - c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ U PO
— TOTOBHOCTH K  TPyLy, OCO3HAaHUE  IIEHHOCTH | OMOJIOTMH B CHCTEME  HAy4yHOIO  3HAHUL;
MacTepcTBa, TPYy10Jio0ue; (YHKIIMOHATBHOM ~ TPaMOTHOCTH  4eJoBeKa IS
— TOTOBHOCTH K aKTHUBHOM JEATEIBbHOCTH | PCHICHHUA ) KU3HCHHBIX npobem;
TEXHOJIOTMYECKOM W  COLUMAJbHOW  HANpaBJIECHHOCTH, | ~ c(hOpPMHPOBaHHOCTh YMCHUA  PACKPBIBATH
CIIOCOOHOCTE WHULUUPOBATH, IJIaHUPOBATh u | COACPIKAHUC  OCHOBOIIOJAraromnx OHMOJIOTHYECKUX
CaMOCTOAITENBHO BBIIOIHATH TaKyI0 AEATEIBHOCTD; TEPMHUHOB W MOHATHHA: KU3Hb, KIETKA, TKaHb,
— HHTepeC K pasuHdHbIM cdepaM MpodeccHoHanbHON | OPTaHM3M, BUI, IOMYIIALHS, SKOCHCTEMa, OHOLCHOS,
JeATENbHOCTH ouocthepa; Merabomusm  (0OMEH  BeEIIECTB U
Osianenue YHHBepCaJbHBIMHU yueGHbpIMH | IPEBPALICHHIE SHEPIHH), TOMEOCTa3 (CaMOpPEryJisiis),
103HABATEIbHBIMH JICHCTBHSIMHE: O6uocuHTe3 OejKa, CTPYKTYpHas OpraHU3alMsl KUBBIX
a). 0a3oBbIe JJOTHYECKHUE JefiCTBUA: CHCTEM, AUCKPETHOCTD, CaMOpeTyJIAIHNA,
OK 01. BeibupaThb ciocoObl | _  ¢amocToSTeNsHO (hOpPMYIIMPOBATb M aKTyalH3HPOBATH CaMOBOCITPOU3BeIeHUe(PETTPOTYKIIHS ),
perieHus 3a1aq poGIIeMy, PACCMaTPHBATD €€ BCECTOPOHHE; HACIIE/ICTBEHHOCTD, M3MEHYHBOCTb,
npodeccnoHanbHOM — YCTAHABNMBATH  CYNIECTBEHHBIH  mpuspak  mmw | OHCPTO3ABHCHMOCTB, POCT M Pa3sBUTHE, YPOBHEBas
JIEATENIbHOCTH IPUMEHUTENBHO | ocpopapyms  nus  cpaBHeHus,  knaccubukammm — u | OPTAHA3AINS,

K pa3JINYHbIM KOHTEKCTaM - c(hOpMUPOBAHHOCTH YMEHUS pacKpbIBaTh
CoJIepKaHUE OCHOBOIOJIATAIONMIUX  OHMOJIOTHYECKUX
TEOPUH M TUIOTE3: KIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOM,  JBOJIOUHMOHHOW,  IMPOUCXOKIACHUS
JKM3HH U YEJIOBEKa;

- c(hopMUPOBaAHHOCTH YMEHHUS pacKpbIBaTh
OCHOBOITOJIAraloOlIe  OHOJIOTUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH (I''Mennens, T.Moprana,
H.N.BaBunosa, 3J.I'exkens, ®.Mrwomnepa, K.bapa),
TPAHMIIBI TPUMEHUMOCTH K KUBBIM CUCTEMAM;

- TpUOOpEeTEeHHE OIbITa NPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOI'O IIO3HAHMS, MCIOJb3YEMBIX B
OMoNIOrun: HAaOIIONEHUS M OIMUCAHMS JKUBBIX CHUCTEM,

0000IIeHHS;

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

— BBUIBIIATH 3aKOHOMEPHOCTM M NPOTUBOPEYHs] B
paccMaTpUBAEMBIX SIBJICHUSX;

— BHOCUTH KOPPEKTHBBI B JIE€SITEIBHOCTh, OILICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJIAM, OLEHUBAThb PUCKHU
MOCJIECTBUN NeITEIbHOCTH,

— pa3BHUBaTh KpPEATHUBHOE MBIIIJICHUE MPU PEUICHUU
JKU3HEHHBIX TIPpoOiieM

0). 0a3oBble Hcciea0BaTeIbCKHE eliCTBUSA:

- BJaJeTh HaBBIKAMU Y4YeOHO-HCCIEIOBATEIBCKON U




NPOCKTHON  JICATEIIbHOCTH, HAaBBIKAMH  pa3pelIcHUs
npo0Jem;

- BBUIBIATH ~ NPUYMHHO-CJICICTBCHHBIC  CBSI3U U
AKTYAJIIM3UPOBATh 3aaavy, BBIJIBUT'aTh THUIIOTE3Yy CC

pelleHus, HaXOAWThb apryMeHThl M J0Ka3aTelbCTBa
CBOMX YTBEpXKICHMH, 3alaBaTh MapaMeTpbl U KPUTECpUU
peleHus;

- aHAJIM3UPOBATh IMMOJYYCHHBIC B XOAC PCHICHHA 3adavu
pe3yJIbTaThl, KPUTUUYECKH OLICHUBATh MX JOCTOBEPHOCTb,
MMPOrHo3upoOBaTh UBMCHCHHUEC B HOBBIX YCIIOBUAX,

- YMETb IIEPEHOCUTh 3HaHWsS B II03HABATEIbHYIO W
MMPAKTUYCCKYIO obJjacTu KHN3HEACATCIIBHOCTH,

- YMETb MHTETPUPOBaTh 3HAHMS U3 Pa3HBIX IPEIMETHBIX
oOJacTei;

- BBIIBUIAaTb HOBBIE WJEH, NpeAjiaraTb OPUTMHAJIBHBIE
IMOAXOIBI Y PELLIECHUA,

- CIIOCOOHOCTb MX MCIIOJIb30BaHMs B IIO3HABATEIIbHOW U
COLIMAIbHON ITPAKTHKE

MPOIIECCOB W SIBJICHWUM; OpraHU3aIMM W TPOBEICHUS
OHOJIOTUYECKOTO IKCIEPUMEHTA, BBIJIBHOKCHUS
THUIOTE3, BBISIBJICHUSA 3aBHCHMOCTH MEXIY
HCCIIeTyeMbIMU BEJIMYMHAMH, 00BsICHEHHS
MOJIYYCHHBIX  PEyJAbTaTOB U (PopMyIHpOBaHUS
BBEIBOJIOB C HCIIOJNIB30BAHMEM HAYYHBIX MOHSITHIA,
TEOpPUI U 3aKOHOB;

- c(hOpMUPOBAHHOCTH
CYIIIECTBCHHBIC MIPU3HAKU BHUPYCOB, KJIETOK
MPOKApUOT U OYKAPUOT; OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OHOreoLeH030B u YKOCHCTEM; 0COOCHHOCTU
IpoIeccOB OOMEHa BEHIECTB M M IPEBpalICHUS
SHEPrUu B KIETKE, (POTOCHMHTE3a, IIACTHYECKOTO U
SHEPreTHYECKOro oOMEeHa, XEMOCHHTE3a, MHTO3a,
Mei03a, OTUIOOTBOPEHUS, PA3BUTHS U PAa3MHOKEHUS,

YMCHHUA BBIACTIATH

VHIMBHyaJIbHOTO pa3BUTHS opraHusma
(oHTOrEHe3a),00pbOBI 3a CYLIECTBOBAaHHUE,
€CTECTBEHHOTO orbopa, BU1000pa30BaHMs,

MIPUCIIOCOOJIEHHOCTH OPTraHW3MOB K cpeiie OOUTaHws,
BJIMSIHUSI KOMIIOHEHTOB 3KOCHUCTEM, AHTPONOTEHHBIX
H3MCHEHHI B DJKOCHCTEMaX CBOCM MECTHOCTH,
KpPYroBOpOTa BEILIECTB M IIPEBPALLEHUE DHEPTUU B
ouocdepe;

- chOopMHUPOBAHHOCTH YMEHHS peliaTh OMOIOTUYECKUE
3aJlaud,  COCTaBJISITh  TEHOTHIIUYECKHE  CXEMBbI
CKpCIIMBAaHMUS JUIS Pa3HBIX THUIOB HACJIEIOBAHUS
NPU3HAKOB y OPraHU3MOB, COCTaBJISITh CXEMBbI
TepeHoca BEMIECTB M DHEPTHUU B DKOCUCTEMAX (IIETH
MMUTAHUS, TUIIEBHIC CETH )

B o06s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- c(OpMHUPOBAHHOCTh MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS

- cpOpMUPOBAHHOCTh YMEHUIN KPUTHUECKU OIEHUBATH
nH(pOpMAaITHIO OMOJIOTUYECKOTO CoJIepKaHus,
BKJIFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHMS M3 PA3ITUUHBIX




OK 02. Ucmonp30Barth
COBpPEMEHHBIE CPE/ICTBA
MOMCKa, aHaJIN3a U
UHTEpHpeTanuy HHPOpMauu
1 “H()OpMAITMOHHBIC
TCXHOJIOI'U AJI1 BBITIOJTHCHUA
3a/1a4 npodeccuoHaIbHOM
JIESITEILHOCTH

HAayKd ¥ OOIIECTBEHHOW TMPaKTHKH, OCHOBAaHHOTO Ha
JUAJIOTe KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B OJIMKYJILTYPHOM MHUPE;

- COBEPIIECHCTBOBAaHWE SI3LIKOBOM M  YUTATEILCKOMN
KYJbTYpPBI KaK CPEJICTBa B3aUMOJICUCTBUSI MEXKY JTHOJIbMHU

Y TTIO3HAHUS MUPA;
- OCO3HaHME IIEHHOCTH HAy4YHOH  JeATEIHHOCTH,
TOTOBHOCTD OCYIIECTBIISATh MIPOCKTHYIO u
HCCJIEIOBATEIbCKYIO JIEITSIIBHOCTh WHIWBUIYAIIBHO U B
rpyme;

OBJaagenue YHUBEPCAJIbHBIMHA Y4eOHBIMH

NMO3HABATEJIbHBLIMH JIeliCTBUSIMH:

B) pabora ¢ undgopmanmeii:

- BIAJACTh HAaBbIKAMU TNOJy4YEHUS HHQOpPMAIUMK U3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSATEILHO
OCYIICCTBIISATh TIOMCK, aHAIW3, CHCTEMATH3allUI0 |
WHTEpIpETaIio HHHOPMAIIMK Pa3IMYHbIX BUIOB B (popm
MIPEICTaBJICHHUSI,

- cO3/aBaTh TEKCThl B PA3IMUYHBIX (opMaTax C y4yeToM
Ha3HayeHus: WH(OpMalMM U LEJIEBOM  ayIuTOpHH,
BbIOMpass ONTUMaNbHYIO GopMy TpPEACTaBICHUS U
Bn3yan1/13au1/n/1;

- OIICHHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
I/IH(l)OpMaHI/II/I, €€ COOTBETCTBUC HpaBOBI)IM nu MOpa.TII)HO-
THYECKUM HOPMaM;

- HWCIOJIb30BaTh  CPEACTBA  HH(MOPMAIIMOHHBIX U
KOMMYHI/IKaIII/IOHHI)IX TGXHOHOFI/Iﬁ B pGHIGHI/II/I
KOTHUTHUBHBIX, KOMMYHMKATUBHBIX U OPTraHU3AIIMOHHBIX
3a/1a4 ¢ COOI0IEHUEM TPEOOBaHUH IPTOHOMHKH, TEXHUKU
0€301MacHOCTH, TUTUEHBI, PecypcocOepekeHUs, TPABOBBIX

M OTUYECKMX  HOpPM, HOpPM  HH(OPMaLHUOHHON
0€30IMacCHOCTH;
- BJIACTH HaBbIKaMH pacn03HaB aAHUA 158 3allIUThI

HWCTOYHUKOB (CpelcTBa MaccoBOW  WH(pOpMaIuH,
Hay4YHO-TIONYJISIPHBIE MaTEpUAIIbI);
- UHTEPIPETUPOBATH ITHYECKHUE aCTICKTHI

COBPEMEHHBIX HCCJICIOBAaHUH B OMOIOTHH, MEIUIINHE,
OMOTEXHOJIOTHH;

paccMmarpuBarh I00aIbHBIC 9KOJIOTHYECKHE
npoOJIeMbl  COBPEMEHHOCTH,  (OPMHPOBATh IO
OTHONICHHIO K HUM COOCTBEHHYIO TIO3HIIHIO;

- c(hOpMHUPOBAHHOCTh YMEHHH CO3/1aBaTh
COOCTBEHHBIC TTMCHbMEHHBIE M YCTHBIC COOOINCHUS Ha
OCHOBE OMOJIOTHYECKON MH(DOPMALIMK U3 HECKOJIbKHX
UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh IMOHATHIHHBIN
arnmnapat OMOJIOTHH




nHpopmanuu, 0e30MacHOCTH

JIMYHOCTH

HH(DOPMAITMOHHOM

OK 04. DpdpexTrBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJUICKTUBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH M
CaMOOIIPEAEIIEHHUIO;

- OBJIQJICHUE HaABBIKAMH Y4eOHO-HCCIIEI0BATEIBCKOM,
MPOEKTHOM U COLIMATIbHOM JIEATEIIbHOCTH;

OBJiaieHUe YHUBEPCAJbHbIMM KOMMYHHMKATHBHBIMM
JeHCTBUSAAMM:

I) COBMeCTHaA AesITeJIbHOCTh:

-IIOHUMATh U MCHOJI30BaTh MIPEUMYIIECTBA KOMaHIHON U
WHIUBUAYAIbHON paboThI;

-IIPUHUMATD e COBMECTHOM JIeSITeJIbHOCTH,
OpPraHU30BbIBaTh U KOOPJUHUPOBATH JECUCTBUS 1O €€
JIOCTH>KEHHIO: COCTAaBJIATh ILIAH JEHCTBUM, paclpereisaTh
poluM ¢ y4eTOM MHEHHUH YYaCTHUKOB 0O0CYXIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

-KOOPJAMHUPOBATh U BBINOJIHATE PabOTy B YCIOBUSX
peabHOrO0,  BUPTYaJbHOTO W KOMOMHHMPOBAHHOTO
B3aMMO/ICHCTBHS

OCyHIeCTBIISITh  TTO3UTUBHOE CTPATETMUECKOE TMOBEICHUE
B pPa3IUYHBIX CHUTyalUsAX, MPOSBIATb TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIMATUBHBIM.
OBJaanenue YHHMBEPCAJIbHBIMHA
JeHCTBUSAMMU:

J) NpUHATHE ce0sl U APYTUX JIKO/e:
- IPUHUMATh MOTHUBBI M apTYMEHTHI APYTUX JIOACH MpHU
aHaJIM3€ PE3YNbTATOB JIEATEIbHOCTH;

- NpU3HABaTh CBOE MPABO W MPABO JPYrUX JIIOAEH Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTH TMOHUMATh MHP C TO3HIINH
JIPYroro 4ejioBeKa

peryJIsiTHBHBIMH

[IpnoGperenne ompiTa OPUMEHEHUS  OCHOBHBIX
METOJIOB HAYYHOI'O TIIO3HAHMS, MCIIOJIb3YEMbIX B
OuoJ0ruK: HAOMIOEHUS M ONMCAHUS JKUBBIX CHCTEM,
MPOLECCOB U SIBJICHUW, OPraHU3AlMU U IPOBEACHUS
OHOJIOTUYECKOTO 3KCIEPUMEHTA, BBIJIBUKCHUS
TUIIOTE3, BBISBJICHUS 3aBUCUMOCTH MEKY
UCCIEeTyEeMbIMU BEJINYMHAMHU, O00BSICHEHHUSI
MOJIYYCHHBIX  PE3yNbTaTOB W  (hopMyIHpoBaHUS
BBIBOJIOB C MHCIOJb30BAHUEM HAY4YHBIX [OHSTHIA,
TEOPU U 3aKOHOB

B 006J1acTH 3K0JI0rH14€eCKOro BOCIIUTAHUSA

- c(hOpMHPOBAHHOCTh  DKOJIOTUYECKOW  KYJIBTYHI,

CdopMupoBaHHOCTH YMEHUS TPUMEHSTD MOTYYEHHbIE
3HaHUS JJIs1 00bSICHEHHs] OMOJIOTMUECKUX MPOIIECCOB U




OK 07. CopericTBOBaTh
COXPaHEHHIO OKPY>KaIOIIeH
Cpelbl, pecypcocOepexeHHtIo,
IPUMEHATH 3HaHUA 00
M3MEHEHUHU KJIMMaTa,
MIPUHITUIIBI OEPEHKITUBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO
JIEICTBOBAThH B UPE3BbIYaNHBIX
CUTYyalUAX

IIOHMMAHHE BIIUSTHUS COLIMAJIbHO-DKOHOMMYECKHX
MPOLECCOB HA COCTOSIHUE NPUPOJHOW M COLHMAIBHON
cpensl, OCO3HAHHE r7100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM

- IUIAHUPOBAaHWE M  OCYLIECTBIICHHE
OKpY’)KalIllel cpele Ha OCHOBE
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;
-aKTUBHOE HEIpUATUE JACUCTBUN, IPUHOCSIIIUX Bpex
OKpYXaloIlei cpeje;

NEUCTBUH B
3HaHUA IeJeld

-YMEHHE IIPOTHO3UPOBATh HeOJIaronpusTHbIE
IKOJIOTHUECKHE IIOCIIEACTBHUS IpeIITPUHUMAEMBbIX
JIEMCTBUM, IPEAOTBPALLATD UX;

-pacIIMpEeHUe ONbITa  ACSITEIBHOCTH  OKOJIOTHYECKOMN
HaIIPaBJIECHHOCTH;

-OBJIaJICHUE  HaBbIKAMU  y4eOHO-HCCIIE0BATEIbCKOM,

IIPOEKTHOM M COLMAJIbHOM IEATEIbHOCTH

SBJICHUM, A NMPUHATHSA TNPAKTHYECKUX DPELICHUH B
MOBCEIHEBHOM JKM3HM C LENbl0  oOecredeHHs
0€30IacHOCTH  CBOETO  3/I0pPOBbS U 3JI0POBBS
OKPY’KaIOIIMX JIFOJeH, COOII0IEHIE 3I0pOBOT0 00pasa
’KM3HH, HOPM I'PaMOTHOTO ITOBEJICHUS B OKpYXKaroIen
NPUPOAHON  cpele; IOHMMAHME HEOOXOAUMOCTH
MICTIONIb30BAHMSI IOCTYDKEHUI COBPEMEHHOI Onoorun
u OMOTEXHOJIOTHI JUISL paLMOHAIBHOTO
HPUPOJIOTIOIH30BAHHS
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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 O0yUEHUE 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 Copnepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHAIBHO-OPUEHTHPOBAHHOE), O0bem | Popmupyembie
pa3esioB U TeM Ja0opaTopHble U MPAKTUYECKNE 3aHATHS, MPUKJIATHOH MOAYJIb (MPU HAJIMYMH) 4acoB KOMIIEeTEeHIIUHU
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cucTeMbl M HX OPraHH3aIUs 2
Tema 1.1 Bbuonorus — Hayka o kuBOod mpupone. CBsizu OMOIOTUU C OOLIECTBEHHBIMH, TEXHUYECKUMHU H 2 OK-2
BuoJsiorusi Kak Hayka. | IpyrUMH €CTECTBEHHBIMHU HayKamH, Quiiocodueid, penurueit, STuKou, 3CTeTUKON U mpaBoM. Poib
Oo0masn O6uosioruu B (OPMHPOBAHUU COBPEMEHHOW Hay4yHOH KapTHHBI Mupa. Cucrema OMOJOTHYECKUX
XapaKTepUCTHKA HayK. MeTozpl MMO3HAHUS KUBOW MPUPOJIBI (HAOMIOIEHNE, YKCIIEPUMEHT, OIUCAaHKEe, U3MEpPEHUE,
JKH3HHU Kinaccuukanus, MOJEIUPOBaHHE, CTaTUCTUYeckas o0paboTka naHHBIX). JKUBBIE CHCTEMBI
(OnocucTeMbl) Kak NMpeaMeT U3ydeHus: ouonoruu. OTIuune KUBBIX CUCTEM OT HEOPTaHWYECKOU
npupoabl. CBolicTBa OuoOCHCTEeM M HUX pa3HoOOpa3ue. YpPOBHU OpraHu3alud OHOCUCTEM:
MOJIEKYJIIPHO-TEHETUYECKHU, KJICTOYHBIH, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI,
AKOCHUCTEeMHBIHN (OHO - TeOIEeHOTHYEeCKUH ), OrnochepHbIit
Paznen 2 XumMmn4yecKknid COCTaB M CTPOEHHE KJIETKHU 6
Tema 2.1. XHWMHMYECKUH COCTAB KIETKA. XUMHUYECKHUE DJIEMEHTHI: MAaKPOJIEMEHTBI, MUKPOJIEMEHTBI. 1 OK-1
Xumuyeckuii cocraB | Bona u munepanbable BeniecTBa. @yHKIIMM BOJbI U MUHEPAIbHBIX BEILIECTB B KIIETKE. OK-2
KjaeTku. Boga u [Tognepxanue ocMoTHYECKOTro OajaHca OK-4
MHHepaJIbHbIE IIpakTnuyeckoe 3ansitue Ne 1 «buonoruyeckas pojb MHUHEpaJbHBIX BELIECTB B 00eCHEUECHUU 1
BellecTBa KU3HEESITEIIbHOCTH OPraHM3MOB, MPOSIBICHUHN JKicOaTaHCca MUHEPAIBHBIX 3JIEMEHTOBY
benku. CoctaB u crpoeHue OeIKOB. AMHUHOKHUCIOTHI — MOHOMephl OenkoB. He3ameHumble u 2
3aMEHHUMbIE AMUHOKHCIIOThI. AMUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPBbI OEITKOBOI MOJIEKYJIbI
(mepBUYHAas, BTOPUYHAS, TPETUYHAS U YETBEPTUUHASI CTPYKTYypa). XUMUYECKHUE CBONCTBA OEIKOB.
buonoruueckue ¢ynkiun OenkoB. depmeHTHl — OuoNOrHueckue Katanuzatopbl. CTpoeHue
(dbepMeHTa: aKTUBHBIN 1IEHTp, cyOocTpaTHas crenupuyHocTh. KodgepmenTtsl. Butamunbl. OTianuuns
Tema 2.2. (epMEHTOB OT HEOPraHMYECKUX KaTaaM3aTOPOB. YTJIEBOIBI: MOHOCAXapuabl (IIH0K03a, pubo3a u
buonoruyecku ne30kcupu003a), aucaxapuibl (caxaposa, JIaKTO3a) M HOJMcaxapuibl (Kpaxmai, TIIMKOTeH,
BAKHBIC XMMMYECKME | 1erono3a). bronornueckue (GpyHKIMM yriaeBogoB. JIMmumsl: Tpuraunepuanl, (Gocomummmsl,
coeJUHEeHHUS

crepounibl. ['mapodmibHo-THIpodOOHBIE CcBOMcTBa. buonornyeckue GyHKIMU — JTUMHIIOB.
CpaBHeHHE YTIeBOJIOB, OCIKOB U JUMUAOB KaK MCTOYHUKOB 3Hepruu. HyKkiaenHOBBIE KHCIOTHI:
JIHK u PHK.

Hyxneotuabsl —MoHOMepBhIHYKIEHHOBBIX KUCIOT. Ctpoenne u ¢ynkuun [HK. Crpoenue u
¢ynkunn PHK. AT®: crpoenue u GyHKIUU
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Tema 2.3.
CtpykTypHO-
pyHkunonanbHan
OpraHu3anms KJIeToK

[utonorus — Hayka o kierke. Kierounas Teopusi — npuMep B3aMMOJACHCTBHS UICH U (HAaKTOB B
Hay4YHOM IMO3HaHUU. MeToabl n3ydeHus kietku. Kiertka kak nenoctHas xuBas cucrema. Oouue
MPU3HAKH KJIETOK: 3aMKHYyTasi Hapy»Hast MeMOpaHna, mosekynsl JJHK kak renernueckuii anmapar,
cucreMa cuHTe3a Oesika. TUIbI KJIETOK: 3yKapHOTHYecKas M Npokapuotuueckass. OcoOeHHOCTH
CTPOEHUS IPOKapUOTHYEeCKOi KieTku. Kierounas crenka 6akrepuii. CTpoeHHE SyKapHOTHUECKOM
kJeTkd. OCHOBHBIE OTJIMYMSI PACTUTENBHOM, >KUBOTHOM M TpuOHOIN KieTku. IloBepxHOCTHBIE
CTPYKTYPBI KJIETOK— KJIETOUHAsl CTeHKA, MIMKOKAIMKC, UX ¢yHkuuu. [Tna3marudeckas memOpaHa,
ee cBoiictBa U QpyHkuuu. Lutonnasma u ee opranouasl. OgHOMEMOpaHHbIE OPTaHOUbI KIETKHU:
OIIC, anmapar I'onbaxu, nuzocoMbl. [lonyaBTOHOMHBIE OpraHOWbBl KIETKHA: MUTOXOHJIPHH,
mwiactuapl.  [IpoucxoxaeHne MUTOXOHApUN M miuactul. Buael mnactun. HememOpanHble
OpraHoufbl KIJIETKU: pUOOCOMBI, KIETOYHBIH LEHTP, LEHTPUOIM, PECHUYKHU, IKTYTHUKH.
QOYHKIMMOPTraHOUIOB KJIETKH. BrmrodeHus. Sapo — perynsaTopHbld LeHTp KieTku. CTpoeHue
sapa: siiepHas 000104Ka, KaproIUIa3Ma,XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI. TpaHCTIOPT BEIIECTB
B KIICTKE

Pazgea 3. ZKKu3HenearebHOCTh KJIETKH

Tema 3.1.
O0OMeH BelecTB H
npeBpalieHue
JHEPTUM B KJIETKe

OOmeH BemiecTB, WM MeTaboNMM3M. ACCHUMIIIALNUS (IDIACTHYECKUNA OOMEH) M JTUCCUMUIISIIHS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI €JMHOrO TMpolecca Mmerabonmu3ma. Poip 3akoHOB
COXpaHeHHMs BeIleCTBA W OHHEPrMd B [OHMMaHUM Merabomm3ma. Tumbl  oOMeHa
BEILIECTB:aBTOTPOQHEIH U reTepoTpodHbIii. Poib ¢epMeHTOB B 0OMEHE BEIECTB M MPEBPALICHUN
sHeprun B Kietke. PorocuHTe3. CBeroBas W TemHOBas (aszbl ¢GorocuHTe3a. Peakium
¢orocunTe3a. DppeKTUBHOCTH (OTOCHHTE3a. 3HaueHHe (OTOCHHTE3a JUIs JKU3HHM Ha 3eMile.
Bnusiane ycmoBuit cpenbl Ha (DOTOCHMHTE3 W CIIOCOOBI TMOBBIIMICHUS €0 MPOAYKTHBHOCTH Yy
KYJIBTYPHBIX PAacTeHUH. XeMOCHHTe3. XEeMOCHUHTE3UpYIole OakTepuu. 3HaueHHEe XEMOCHHTE3a
IUTSL KU3HU Ha 3emiie. DHEepreTHUecKuii oOMeH B KJIeTKe. PaciiernsieHne BemecTB, BBIICICHUE H
aKKyMYJIMPOBaHUE SHEPTHH B KJIETKE. DTalbl SHepreTuueckoro ooMena. I'nukonus. bpoxenue u
ero Buabl. KucimopogHoe — OKHCIEHHWE, WM  KIETOYHOe JjbixaHue. OKHCIHTEIbHOE
¢bochopunuposanue. DPPEeKTUBHOCTb IHEPTETUUECKOT0 OOMEHa

Tema 3.2.
Buocunrtes 0eika

Peakuun matpuuHoro cunresa. ['enernueckas undopmauus u JHK. Peanuzauus renernueckoit
uHpopManuu B kieTke. ['eHeTH4YecKnit Ko U ero cBOMCTBa. TPpaHCKPHUILIUSA — MATPUUHBIA CUHTE3
PHK. Tpancmsmus — OuocunTes Oenka. Dtanbl TpaHcsiuu. KonupoBanue aMuHOKUCITOT. Pomb
pubocom B OmocuHTe3€e Oenka

IIpakTuyeckoe 3ansaTue Ne 2 «PemeHne 3agad Ha OMNpEEIECHHUE TOCIEI0BATEILHOCTH
HYKJICOTHJIOB)

OK-1
OK-2
OK-4
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Tema 3.3. Hexnerounsle ¢opmbl xu3Hu — BUpychl. Mcropust otkpbeiTus BupycoB ([. M. MBanOoBckuit). 2
Bupycsoi Oco0OeHHOCTH CTpPOEHHUs W KU3HEHHOTo IMKiIa BUpycoB. bakrepmodaru. bone3snu pacrenui,
KUBOTHBIX W YEJIOBEKA, BBI3bIBaEMbIC BUpycamu. Bupyc mmmyHnonedunura denoseka (BUY) —
Bo3Oyautens CIINa. ITpodrnakTiuka pacnpocTpaHeHus BUPYCHBIX 3a001€BaHU
Pa3nen 4 PazMHoKeHHe M MHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB 8
Tema 4.1. Knerounslif 1uKI, WK )KU3HEHHBIA UK KIeTku. MHTepdasza u mutos. [Ipoueccs, npoTekaromue 2 OK-1
Ku3HeHHBIH UK B uHTepdaze. Pemnukanus — peakuuss marpuunoro cunresa JHK. Crpoenue xpomocom. OK-2
KJIETKH XpOMOCOMHBII Ha0Op — KapHOTHI. JIMIUIOMIHBIA M TalJIOWAHBIA XPOMOCOMHBIE HAaOOPBHI. OK-4
Xpomatuasl. LluTomoruueckue OCHOBBI Pa3MHOKEHHS UM WHIUBUAYAIBHOTO  Pa3BUTHS
opranusmoB. [lenenue knetku — muro3. Ctaguu Muto3a. Ilporeccsl, npoucxoasime Ha pa3HbIX
cTaauax MuTo3a. buonornueckuit cmpica mutosa. [lporpammupyemast rulenb KISTKH - allonTo3
Tema 4.2. DopMBI pa3MHOKEHHS OPTaHU3MOB: OECIIOJIOE | MOJIOBOE. BUBI 6€CTOIoro pa3sMHOKEHHS: JICTICHHE 2
@opMbI pa3sMHOKeHUsI | HA/IBOE U ITOYKOBAHHWE OJHO W MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BET€TaTUBHOE Pa3MHOKEHUE.
OpPraHu3MoB HckyccTBeHHOE KIIOHMPOBAaHME OPraHU3MOB, €ro 3HaueHue Jisl cenekuuu. [lonoBoe pasmMHokeHuE,
ero otauuus ot 6ecriosoro. Meiio3. Craguu meiiosa. [Iporieccsl, mpoucxosiiue Ha CTaAusiX Meio3a.
[ToBenenne xpomocoM B Meno3ze. KpoccuHroBep. buonorumueckwii CMbICI W 3HAYEHHE MEHO3a.
["amerorenes — mporiecc 00pa3o0BaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [107I0OBBIE JKene3bl: CeMEHHUKHI
u smaHuKd. OOpa3oBaHWE M PA3BUTHE TIOJNIOBBIX KIIETOK — TrameT (CIIepMaTO30H/I, SUICKICTKA) —
cnepmatoreHe3 u  ooreHe3. (OCOOCHHOCTH  CTPOEHHS  SIMIIEKIETOK W CHEpMaTO30HJIOB.
OmnonorBopenue. [lapreHorenes
Tema 4.3. NunuBuayanbHoe pa3Butue (OHTOTE€HE3). DMOpHOHAIbHOE pa3BUTHE (dMOpHOTeHe3). OTallbl 2
NupuBuayanbHoe SMOpPUOHAILHOTO Pa3BUTHSI Y MMO3BOHOYHBIX UBOTHBIX: JPOOJIEHUE, TacTPyJIsLKs, OpraHOTEHES.
pa3Butne oprann3moB | [loctomMOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPUOHAIBHOIO pPa3BUTHSA: MpPsIMOE, HENpsMoe
(munHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPbI, CIIOCOOHBIE BBI3BIBATH
BpOKJEHHBIE ypoacTBa. PocT u pazButue pacteHuil. OHTOre€He3 IBETKOBOI'O PAaCcTEHUS: IBOMHOE
OILJIOJIOTBOPEHHE, CTPOEHUE CEMEHH, CTaJIUU PA3BUTHS
IIpakTnueckoe 3anaTHe Ne 3 «lHpekunoHHbIE 3a00J€BaHMA M SHHIEMHM B HCTOPHH 2
yesoBevecTBa. BakiuHanys kak npopuiIakTHKa HTHPEKINOHHBIX 3a00I€BaHUI»
Pa3nes S HaciiercTBEeHHOCTh M HK3MEHYHBOCTh OPraHM3MOB 14
Tema 5.1. [Ipeamer u 3agaun reHeTUKHU. POk IUTONOTHHN ¥ SMOPHOJIOTHH B CTAHOBJICHUH T€HETHUKH. 2 OK-1
3aKoHOMepHOCTH Bxkimag poccuiickux M 3apyOeKHBIX YYEHbIX B pa3BUTHE TI'E€HETUKU. METOAbl TEeHETHKH OK-2
HacJIel0BaHUA (rubpugonornyeckuii, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUUECKHI ). OcHOBHBIE OK-4

ITCHETUYECKUE MOHATUA. ['eHeTHYecKkas CHMBOJIMKA, MCIOIb3yeMas B CXEMax CKpELIUBAaHUM.
3aKOHOMEPHOCTH Hacle[0BaHUs IMPHU3HAKOB, ycraHoBieHHble [. Mennenem. MonoruOpuanoe
CKpelIrBaHue. 3aKOH eJMHO00pa3us TMOPUIOB MEPBOTO MOKOJIEHHS.
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[IpaBmiio noMUHUPOBaHUs. 3aKOH pacllEIUIEHNs IPU3HAKOB. [ nnore3a unctorsl raMer. IlosnHoe u
HETOJHOE JAOMUHHMpOBaHUE. J{MrHOpHUIHOE CKpelMBaHKe. 3aKOH HE3aBUCHMOIO HACIICAOBAHUS
Mpu3HAKoB. [lUTOreHeTHYECKUE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAaHUSA. AHAIH3UPYIOIICE
cKperuBanue. VCrosap30BaHNnEe aHAIM3HPYIOMIEr0 CKPEIIMBAHUS IS OMNpEAEICHHS TE€HOTHIIA
ocobu

HpaRaneCKoe 3ansaTue Ne 4 «PemicHue 3ala4 Ha OIpPCACIICHUC BCPOATHOCTHU BO3HHKHOBCHHA
HaACJICACTBCHHBLIX IIPU3HAKOB IIPpH MOHOFI/I6pI/II[HOM, ,Z[I/IFI/I6pI/I,I[HOM, l'IOJ'II/Il"I/I6pI/II[HOM n
AHAIM3UPYIOIICM CKpCIIMBAHWH, COCTABJIICHUC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHU A

Tema 5.2.
CuenjieHHoOe
HACJIeOBaHHUeE
NMPHU3HAKOB

CueruieHHoe HaciieioBaHue npu3HakoB. Pabora T. MopraHa mo cuemI€eHHOMY HAacie€IOBAHUIO
reHoB. HapymieHue cuemieHus IeHOB B pe3ysibTaTeé KpPOCCHHIOBEpa. XPOMOCOMHAsl TEOpPHUs
HaclleICTBEHHOCTH. ['eHeTnyeckne KapThl. ['eHeTnka mosia. XpOMOCOMHOE ONpeAeieHHE 0.
AyTOoCOMBI M IIOJIOBBIE XPOMOCOMBL. ['OMOraMeTHble U TIeTepOraMeTHbIE OpraHU3MBI.
HacnenoBanue npu3HAKOB, CLEIUIEHHBIX C IOJIOM

IIpakTnueckoe 3anstue Ne 5 «PemieHue 3ajau Ha ONpeNEICHUE BEPOSTHOCTH BO3HUKHOBEHHUS
HACJIE/ICTBEHHBIX IPU3HAKOB IPH CLEIUIEHHOM HAaclelI0BaHUM, COCTaBJICHHE I'€HOTUIUYECKUX
CXEM CKpEIIUBAHUSI»

Tema 5.3.
3aKkoHOMepHOCTH
U3MEHYHUBOCTH

W3meHunBOCTb. Buabl M3MEHUMBOCTH: HEHACIECACTBEHHAs M HacjleACTBeHHas. Posb cpenbl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOIN(DUKAITMOHHOW N3MEHUNBOCTH.
BapuanuonHsblil psan v BapualuoHHas kpusas. Hopma peakuuum npusHaka. KoandecTBeHHBIE U
KayeCTBEHHBIC MPU3HAKA M MX HOpMma peaknuu. CBoicTBa MOIU(PHUKAIIMOHHON W3MEHYHUBOCTH.
HacnenctBenHast, Wiy reHOTUNNYECKas N3MEeHYMBOCTh. KoMOnMHaTHBHAs N3MEHUMBOCTh. Meiio3 u
MOJIOBOM TMpollecCc — OCHOBa KOMOMHATHMBHOW H3MEHUYMBOCTH. MyTallMOHHAsT H3MEHYHMBOCTb.
Knaccudukanus mMyTranuid: reHHble, XpOMOCOMHbIE, T€HOMHbIE. YacToTa W MPUYUHBI MYyTalUi.
Myrtarenssle (akTopbl. 3aKOH FOMOJIOTHUECKUX DPSIIOB B HacieICcTBeHHON m3MmeHunBoctu H. U.
Basunosa

IpakTuyeckoe 3ansaTue Ne 6 «PemieHne 3amad Ha OmpeseieHNE BEPOSTHOCTH BO3HUKHOBEHUS
HACJIECTBEHHBIX INPU3HAKOB IIPU Ppa3JINYHBIX THUIAX B3aUMOJEHCTBUS TE€HOB, COCTaBJICHHE
TFCHOTUITMYCCKUX CXEM CKPCHIMBAaHM.

Tema 5.4.
I'eHeTnka 4yesioBeKa

I'enernka 4emoBeka. Kapuotun uyenoBexka. (OCHOBHBIE METOABI TI'€HETHKM  YEJIOBEKa:
TeHEeaJOTUYeCKUil,  OJM3HEIOBbIN, [MTOT€HETUYECKUI, OHOXUMHUYECKHM, MOJIEKYISIPHO-
reHeTnyeckuii. COBpEMEHHOE ONpPEJIEICHUE TIEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTHNHPOBaHWE, B ToM 4mcie ¢ momomipio [1I[P-anmanmmsa. HacnenacTBenHble 3a0osieBaHMs
YeJoBeKa: TeHHble 0oJe3HH, OOJe3HM ¢ HAcJeJICTBEHHOH  IpenpacroiioKEeHHOCTbIO,
xpoMocoMHble Oosie3Hu. ComaTthyeckue W TreHepaTHBHble MyTaluu. CTBOJIOBbIE KJIETKH.
[TpuHIMIBI 370pOBOTO 00pa3a )KU3HHU, TUATHOCTHKH, MPOPIIAKTUKHI U JICUEHUSI TCHETUUECKUX
Oose3Heil. MeMKo-reHeTHIECKOE KOHCYJIbTUPOBaHNEe. 3HAYCHHE METUIIMHCKON TeHETUKH B

15




NpeaAOTBPAIICHNUN U JICHCHUU I'CHCTHUYCCKUX 3a00J1€BaHUH YETOBEKA

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

Pazgen 6. DBoronuoHH

as omoJiorus

Tema 6.1.
IBOJIOLMOHH AN
TeOpHUs U ee MeCTO B
omoJsioruu

[IpennocslIKu BO3HUKHOBEHUS SBOJIIOLIMOHHOW TEOpUHU. DBOJIIOLMOHHAS TEOpUS U €€ MECTO B
Ouosioruu. BnusHue SBONIOLMOHHOW TEOpPUM HA pa3BUTHE OWUOJIIOTMM U JPYTUX Hayk.
CupzerenbcTBa 3BosOLMU. [lasieoHTONIOrMUECKHE: IOCIEAOBATEIBHOCTD IOSBICHUS BHUJOB B
[AJICOHTOJIOTMYECKO Jeronucu, mnepexoaHsle (opMel. buoreorpadpuueckue: CXOICTBO H
paznuune ¢ayH U (IOP MATEPUKOB M OCTPOBOB. DMOPHOJIOTHYECKHUE: CXOJCTBA U Pa3ITUUHS
SMOPHOHOB pa3HbIX BHUJOB IO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTHYHBIE,
aHAJIOTHYHBIC, PYyIUMEHTApHbIC OpPraHbl, aTaBU3Mbl. MOJEKYyIAPHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0O0JIMYECKUX MyTel y BCEX KUBBIX OPraHU3MOB.
OpomtonmonHas teopust Y. JlapBuna. IIpennocbulku BO3HMKHOBEHHUS JapBUHHM3MA. [IBuxkyiue
CHJIBI HBOJIIOLIMH BUJIOB 110 JlapBUHY (M30BITOYHOE Pa3MHOXKEHUE NTPH OIPAaHMUYEHHOCTH PECYPCOB,
HeolpeaeIEHHast U3MEHYUBOCTh, O0pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBIN 0TOOD)

2 OK-1
OK-2
OK-4

Tema 6.2.
Muxpo3Boaonus

Cunternyeckas Teopus sBomonuu (CTO) u e€ ocHOBHBIE MONOXKEHUS. MUKPOIBOIIOLMS.
[Momynsaust Kak eAWHUIA BUJA W ABOJIONUH. [IBrokymue cuibl ((pakTopbI)IBOIIONUN BHIOB B
npupoje. MyTalMoHHbII Mpolecc 1 KOMOMHATHUBHAS W3MEHYMUBOCTb. [lomysiiioHHbIE BOJIHBI U
nperip renoB. M3omsuus u wmurpanus. EcrtecTBeHHbII 0TOOp — Hampabisiommil (axrtop
sBomoruu. PopMbl ectecTBeHHOro otbopa. IIpucrnocobIeHHOCTh OPraHU3MOB Kak pe3yJjbTar
sBostonMu. [Ipumepsl npucnocobnenuii y opranusmoB. ApomMopdo3sl U uanoaaantauuu. Bug u
BUJ000pa30BaHue. Kpurepun BUJA. OcHoBHbIE (dbopMmbI BUJ000pa30BaHUS:
reorpaguueckoe,’K0JI0rn4eckoe

Tema 6.3.
MaxkposBoJsouus.

MaxposBomrorusi. @opmel 3BoIOIUE: (UIeTUYECKas!, TUBEPTeHTHAs, KOHBEPTreHTHAs,
napajuienpHas. HeoOpaTuMocTh 3BONIOIMH

IMpakTuueckoe 3ansTne Ne 8 «Onucanne NpUCIIOCOOICHHOCTH OPraHU3Ma U €€ OTHOCHTEIILHOTO
Xapakrepa

Pa3nes 7 Bo3HuKHOBeHMe ¥ pa3BUTHeE KU3HM Ha 3emiie

Tema 7.1.
3apoxaeHue u
Pa3BUTHUE )KU3HU

JloHay4Hble TIPECTABICHUS O 3apOKACHUMN KM3HH. HaydHble TUMOTe3bl BOSHUKHOBEHUS KU3HU
Ha 3emie: abuoreHe3 M TMaHCHEpMUA. XUMHUYECKass OBONIONUS. AOWOTEHHBIM CHUHTE3
OPraHMYECKHUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIBbHOE MTOATBEPKICHUE XUMUUECKON
sBomonMK. HawanbHple dTambl  Omonormyeckoil  sBomroruu. lumoresa PHK-  wmwmpa.
dopMupoBaHre MEMOPaHHBIX CTPYKTYP U BOBHUKHOBEHHWE MPOTOKIETKH. [IepBhie KIETKH 1 UX
sBoMOLKs. DOPMUPOBAHNE OCHOBHBIX IPYII KUBBIX OPraHU3MOB. Pa3BUTHE )KU3HU Ha 3emiie

2 OK-1
OK-2
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1o spam u nepuoaaM. Karapxei. Apxeiickas U nporepo3oiickas 3pbl. Ilaneo3oiickas spa u eé OK-7
MEePUOMBI: KEMOPHMCKUN, OpPJOBUKCKHMA, CHIIYPHUMCKWN, JIEBOHCKHH, KaMEHHOYTOJbHBIMH,
nepMcKuii. Me3030ickast 3pa 1 €€ epruopl: TPUACOBBIM, FOPCKUI, MeNoBOM. KaliHo30MCcKast 3pa 1
€€ epHOJIbl: NAJIEOr€HOBBIA, HEOT€HOBBIN, AaHTPOIIOI'€HOBBIM.
Tema 7.2. Cucrema opraHM4ecKoro MMpa Kak OTpaKeHUe 3BOMIOLHUUA. OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIIbI
Cucrema OpraHu3MoB. XapakTEpUCTHKA KiIUMaTa M TIE0JIOTMYECKUX MHporeccoB. (OCHOBHBIE ATallbl
OPraHHYeCKOro MUpA. | 3BOJIIOLIMU PACTUTEIBHOIO M JKUBOTHOTO MupAa. ApoMOpdo3bl y pacTeHHMH U >KUBOTHBIX.
IIpouncxoxnenne [losiBneHue, pacuBeT ¥ BBIMUPAHUE TPYI )KUBBIX OPraHU3MOB.
yeJioBeKa- OBomronus 4enoBeKka. AHTPOIOJIOTHS KaK Hayka. PasBuTue mpencTaBleHUN O NMPOUCXOKICHUH
aHTpOIOreHe3 4esoBeka. MeTonbl M3ydeHHs: aHTponoreHesa. CXOACTBAa M pa3IMuus YEJIOBEKA U JKUBOTHBIX.
Cucrematuueckoe TOJOXKEHHE denoBeka. JIBwkymume cuibl ((HakTopbl) aHTPONOTEHEe3a.
HacnencrtBeHHass M3MEHUMBOCTh W €CTECTBEHHbI oTOOp. OOIIEeCTBEHHbIM 00pa3 >KU3HM,
W3rOTOBJICHUE OPYAMM TPpyZa, MBIIIJICHUE, PEUb
Tema 7.3. OcHOBHbIE CTaAMM U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymensid, Yenosek
OcHoBHBIE cTAAUH npsaMoxonamuil, Yenosek HeaHaepTanbCkuii, UenoBek pa3yMHblld cOBpeMeHHOro tumna. Haxonku
IBOJIIONNH YeJIOBEKA | MCKOMAeMbIX OCTAHKOB, BPEMs CYILLECTBOBaHMs, 00JAacTh pacHpoOCTpaHEHUs, 00bEM TIOJIOBHOIO
Mo3ra, o0pa3 >ku3HH, opyaus. Uenoseueckue pacbl. OCHOBHBIE OOJIBIIME PAChl: €BPOICOUIHAS
(eBpasuiickas), HErpoaBCcTpajiouiHasg  (PKBAaTOpHAJIbHAS), MOHTOJIOU/IHAasE  (a3uMaTCcKo-
amepukaHckas). UepTbl MPUCIIOCOOJICHHOCTH MPEICTaBUTENICH 4YeIOBEUECKUX pac K YCIOBUAM
cyliecTBoBanus. ENMHCTBO yenoBedeckux pac. Kpuruka pacusma
IIpakTnueckoe 3anaTHe Ne 9 «IIpHucrnocoOIeHHOCTh YeTOBEKAa K Pa3HbIM YCJOBUSM CpEJBbI.
Bnusinue reorpaguueckoii cpesibl Ha MOP(HOJIOTHIO U (PU3UOTIOTHIO YEIIOBEKA»
Pa3nea 8. Opranusmsbl u OKpysKamas cpeia
Tema 8.1. OKojorus Kak HayKa. 3aJaud U pas3leibl 3KOJOTrMu. MeTolbl DKOJIOTMYECKUX HCCIIEJOBAHMM. OK-1
IKO0JIOTHSI KAK HayKa. | DKOJOTHYECKOE MHUPOBO33pEHUE COBpEeMEHHOro uenoBeka. Cpeabl OOUTaHUS OPIraHU3MOB: OK-2
Cpenpl Ku3HH. BOJIHAsi, HA3eMHO-BO3/YILHAs, MOYBEHHAs, BHYTPUOPraHW3MEHHas. DKOJIOTHYecKue (QakTOpbl. OK-4
IKOJIOTHYECKHUE Knaccudukanus skomornuecknx (HakTopoB: aOMOTHUECKHE, OMOTHYECKHE M aHTPOIOTEHHEIE. OK-7
(paxTOpBI JlelicTBUE HKOJOTHMYECKUX (aKTOPOB Ha OpraHu3Mbl. AOHOTHUYECKHE (AKTOpBL:  CBET,
TeMmreparypa, BiIaxHocTh. @oronepuonusm. IlpucnocoOneHuss OpraHu3sMoB K JAEHCTBUIO
abnotnyeckux (akropoB. buonornueckue putmbl. buotnueckue gaxTopsl. Buabl 6MoTHUECKHX
B3aMMOJICHCTBUI: KOHKYpEeHLMs, XWIIHHYecTBO. [lapasuTusm, MyTyanusM, KOMMEHCAJIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO), AaMEHCAIN3M, HEUTpaJIN3M.
Tema 8.2. 3HaueHue OMOTHYECKUX B3aUMOJICHCTBUN Ul CYIIECTBOBAHUS OpPraHU3MOB B IMPUPOIHBIX
JIKOJIOTHYECKHUE cooOmiecTBax DKOJIOIMYECKHE XapaKTePUCTUKH Nonmyasiur. OCHOBHBIE TOKA3aTeNH MOMYJISINH:
XapaKTepUCTUKH YHUCJIEHHOCTb, IUIOTHOCTb, POXJIa€MOCTb, CMEPTHOCTh, MPHUPOCT, Murpauus. JuHamuka
NONYJISIHHU YHMCJIEHHOCTH NOMYJISIIMU U €€ PeryIsiius
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‘ IIpakTnyeckoe 3ansiTue Ne 10 «I[Toncuér munoTHOCTH MONYISIIMNA Pa3HBIX BUIOB PACTCHUI 1
Pa3nes 9. Coo0mmecTBa M 3K0JOTHYeCKHE CHCTEMbI 12
Tema 9.1. CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBAs, MPOCTPAHCTBEHHAs, 2 OK-1
Coo0mecTBa Tpoduueckas (mumieBas). Buabl-moMuHaHTel. CBs3M B OWOIICHO3E. DKOJOTHUECKUE CHCTEMBI OK-2
OpPraHu3MoB, (oxocuctemsl). [lonsitue 006 skocucreme u OuoreoueHo3e. DyHKIMOHATIbHBIE KOMIIOHEHTHI OK-4
IKOCHCTEMBI HKOCHUCTEMBI: TPOIYLIEHTHI, KOHCYMEHTHI, peAyleHTbl. KpyroBopoT BeuiecTB U MOTOK 3HEPTHH B
skocucteme. Tpoduueckue (muieBbie) ypoBHH dKocucTeMbl. [Tumiessie nenu u cetu. OCHOBHBIE
MOKa3aTeIN JKOCHUCTEMBI: OMOMacca, MPOAYKUIHs. DKOJOTHUECKHE MHPAMHIBL TMPOIYKLUH,
YHCIIEHHOCTH, Ouomacchl. CBOICTBa SKOCHUCTEM: YCTOMYHMBOCTH, CAMOPETYJSLUS, pPa3BUTHE.
Cyxkueccus
Tema 9.2. [Ipupoanble 3KOCHCTEMBL. ODKOCHUCTEMBI peK W 03€p. OKOcHCTEMa XBOWHOTO  WIIU
IIpupoaubie [IMPOKOJIMCTBEHHOTO Jieca. AHTPOIIOTEHHBIE SKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
IKOCHCTEMBI buonoruueckoe W XO3MHUCTBEHHOE  3HA4YCHHE  arpodKOCHCTEM U YpPOOIKOCHCTEM. 2
buopasnooOpasue kak QakTop yYCTOMYMBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie
Tema 9.3. Yuenne B. . Bepuaackoro o Omocdepe. I'pannipl, coctaB U cTpykTypa Onocdepsl. XXusoe
Buocdepa — BemiectB0 U ero ¢Gynkuuu. OcobOeHHocTH Ouocdepbl Kak IIOOATBHOM 3KOCHCTEMBI.
rjodanbHas JluHamuueckoe paBHOBecME M oOparHas CBs3b B Owocdepe. KpyroBopoTel BemecTB 2
skocucTemMa 3eMin | OMOreOXMMHUYECKUE IUKIIBI AJIEMEHTOB (yriepojaa, a3ora). 3oHaiabHOCTh Ouochepsl. OCHOBHbBIE
OMOMBI CyIIN
Tema 9.4 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE
Bausinue UYenoseuectBo B Omocdepe 3emin. AHTPONOTEHHBbIE H3MEHEHUs B Ouocdepe. [mobdanbHbIe
AHTPONOreHHBIX sKosioruueckue mpobsemsl. CocyliecTBOBaHME MpHUpPOAsl M yenoBeuecTBa. CoxpaHeHHe 2
(¢axTopos Ha O0ropa3zHo00pa3usl Kak OCHOBa ycToHuMBOCTH Onochepsl. OCHOBa palMOHAIBLHOTO YIPABIICHUS
onocdepy IPUPOJHBIMH pecypcaMy U UX UCOJIb30BaHue. JloCTHKeH!s] OMOJIOTHH U OXpaHa MPHPOIb
IIpodeccuonanbHO-OPHEHTHPOBAHHOE COePKAHME 5
IIpakTnueckoe 3ansitue Ne 11 «OTX0/1bI TPOU3BOICTBAY
Tema 9.5. IIpojeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE
BiimsiHue coumajibHO- | 310pOBbEe M €ro cocTaBiisitonire. MakTophl, MONOKUTENFHO W OTPHULATEIFHO BIHUSIONIME HA
IKOJIOTHYECKHX opraHusM uyenoBeka. IIpoOnemMa TEXHOTEHHBIX BO3JEHCTBMI Ha 3/0pOBbE  4YeJOBEKa
(¢paxTopoB Ha (37eKTpOMarHUTHbBIE TOJIS, OBITOBAasT XMMHMSI, M30BITOYHBIE LIYMBI, paguanus u T.1.). Agantauus
30pOBbE YeJ0OBeKa | OpraHu3Ma yesioBeka K akTopam okpykatomien cpeapl. [IpuHIuIb!
dbopmupoBaHus 3I0pOBbecOeperaronero mopeneHus. Du3nveckas aKTUBHOCTh M 3/I0POBBE. 2

buoxumMmnueckue aCleKThbl pallMOHAJIbBHOI'O NUTAaHUA
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Paznen 10. Cenexkuusi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.
Ceslekuusi Kak HayKa
U mpouecc

Cenexkuusi Kak Hayka M IpoLEcC. 3apOKICHHE CelNeKUUU MU AoMecTukanusa. Yuenue H. .
BaBuioBa o0 LeHTpax MHOrooOpasus M HPOMCXOXKACHUS KyJIbTYpHbIX pacTeHuil. LleHTpsl
IIPOUCXOXACHNUS JOMAalIHUX JKUBOTHBIX. Copr, mnopoga, mramMM. COBpPEMEHHBIE METO/bI
ceneKuu. MaccoBblil M MHIMBUAYAIbHBINA OTOOPHI B CENEKIIMU PACTEHUH U KUBOTHBIX. OleHKa
JKcTephepa. bIM3KOpPOACTBEHHOE CKpelmuBaHue — WHOpuAWHr. Yuctas nuHus. CKpeliuBaHHe
YUCTBIX JUHUHA. ['eTepo3uc, uiu rubpunHas cuia. HepoacTBeHHOe CKpelmBaHUe — ayTOpHIUHT.
Otnanénnas ruOpuamsanuss u  e€ ycmexu. VICKyCcCTBEHHBI MyTareHe3 U IOJIyueHHE
HOJIMIIIONJOB. JIOCTHKEHHMSI CEICKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPIraHU3MOB

Tema 10.2.
OcHoOBBI
OMOTEeXHOJOTHH

buorexHonoruss Kak OTpaciib MPOM3BOACTBA. ['€HHas HWHXXEHEpHUs. JTalbl CO3/aHUS
pekomOuHantHo JIHK w TtpaHcrennbix opranusmoB. Kierounas wumkenepus. Kierounsie
KYJIbTYypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEeHUE pacTeHuil. KioHupoBaHue BBICOKOTPOIYKTUBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE M dSTudeckue mpodiembl. MO —
TCHETHYECKU MOIM(DUIIMPOBAHHBIC OPraHU3MbI

Tema 10.3.
buorexHosorun B
JKU3HHU U npodeccnn

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHME

OcCHOBHBIC HAaINPaBICHHUS COBPEMEHHOW OWOTEXHOJIOTUH B TPO(PECCHOHATBHON AEATEIHHOCTH
yenoBeka. MeTopl OnotexHonoruu. OObeKThl OMOTEXHONIOTHH. DTHKA OUOTEXHOJIOTHUYECKUX H
TFeHETUYECKUX IKCIepUMEHTOB. [IpaBuiia nmoucka u aHaiausa OMOIKOIOrMUECKON HH(pOpMaLUU U3
pa3NMYHBIX HCTOYHUKOB (Hay4yHass M YydeOHO-HAaydHas JUTepaTypa, CpeICTBa MacCOBOI
nHbopmanuu, cetb IHTEpHET U qpyrue)

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE

Ipakruyeckoe 3ansaTue Ne 12 «Kelicel Ha aHanu3 WHGOPMAIMK O HAYYHBIX JOCTHKCHHSIX B
00JIaCTH TeHETUYECKUX TEXHOJIOTUH, KIETOUHONW MHXEHEPUH, MUILEBbIX OMOTEXHOIOTHH. 3aimTa
Kelica: mpe/ICTaBIeHNE Pe3yJIbTaTOB PEIICHUs KeMCOB (BBICTYIJIEHUE C TPE3EHTAINEH )»

OK-1

OK-2

OK-4
OK-07

Paspen 11. Pemenue keiicoB B 00,1aCTH OMOTEXHOJIOIHIA

Tema 11.1
buorexHoaoruun "
TeXHUYEeCKHe
CHCTEMbI

IIpodeccuonanbHO-OPHEHTHPOBAHHOE COAEPKAHME

PazButue OMOTEXHOJOTMH C TNPUMEHEHHEM TEXHUYECKUX cHucTeM (OuoMHXKeHepHs,
O6uonH(popMaTrka, OMOHUKA) U UX IPUMEHEHHE B KU3HU YeJIOBEKa, IOUCK U aHaJIN3 UHPOpMaIUU
U3 pa3IMyYHBIX HMCTOYHUKOB (HayyHass M yduyeOHO-HaydHas JMTEparypa, CpPEeACTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET u Apyrue)

IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE

IMpakTunyeckoe 3ansitue Ne 13 Keiicel Ha aHanmm3 wHGOpPMAIMK O PAa3BUTHH OHOTEXHOJIOTHHA C
IIPUMEHEHUEM TEXHUYECKMX CHCTEM (110 MHHHU-TpyNmaM). 3aiiura Keica: IpeAcTaBICHHUE
PE3yJIbTaTOB pEICHUs KeMCOB (BBICTYINIEHUE C MPE3EHTAIUEH)

OK-1

OK-2

OK-4
OK-07

AudppepeHunpoBaHHbIi 3a4eT

UTOro

78
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3. YCJIOBUA PEAJTU3ALIIAH ITPOT'PAMMbI
OBIHIEOBPA3OBATEJIBHOU JUCIIHUIIJIMHbI

3.1. TpeGoBanus K MHUHHUMAJIbHOMY MaTepHAaIbHO-TEXHUYECKOMY
o0ecIeYeHNIo

Peanuzamus mporpaMMbl JAUCHUIUIMHBI TpeOyeT Halu4us ydeOHOro kabuHeTra
«buonorusay.

OobopynoBanue yueOHOro kaduHera:

- I0Ca/I0YHBIE MECTA MO0 KOJIMYECTBY 00YUaAIOLIUXCS;

- pabouee MecTO MpenoaBaTes;

- 0CKa KJ1accHas

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

- MUKPOCKOTIHI;

- Ha0Oop MoCy1bl, 00OPYAOBAHUS U PEAKTUBOB JJI IEMOHCTPALIMOHHOTO
AKCIEPUMEHTA U Ja0OPaTOPHBIX PadoT.

TexHuveckue cpeacTBa 00y4eHusi:

- KOMITBIOTEP C YCTPOMCTBOM MPOU3BEICHUS 3BYKA;

- IPUHTED;
- MyJIbTUMEIUA-TIPOEKTOD;
- 3KpaH

3.2. HudopmanuonHoe  odecrneyeHue  0O0ydeHHs. Ilepeyensn

PEeKOMeHAyeMbIX Yy4eOHbIX HM3aaHui, UHTepHeT-pecypcoB, A0NMOJHUTEILHOM
JIUTEPATYPHI

st 00y4aromuxcs
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. Koucturymuss Poccuiickoii ®enepanun  (mpuHSATa BCEHAPOIHBIM
rojocoBanreM 12.12.1993) (¢ yderoM mNONpaBOK, BHECEHHBIX (eAepaTbHbIMU
KOHCTUTYLIMOHHamMu 3akoHamMu P® o mnonpaBkax k Konctutynum PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. — Cr.
445,

2. ®enepanbHblil 3akoH OT 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 «O6 yTBepxkacHUH
dbenepalbHOrO  TOCYJIAapCTBEHHOTO  00pa3oBaTEIbHOTO CTaHJAApTa 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
n3mMenennii B IIpuxa3 MwunHucTepcTBa 00pa3zoBaHuss W Hayku Poccuiickoi
®enepaumu ot 17.05.2012 Ne 413 "OO yrBepxkiaeHuu (enepaibHOTo
TOCYy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CpeaHEero (IOJHOTO) 00IIero
oOpa3oBaHuA"».

5. [Tucemo JlenaprameHTa rocyJapCTBEHHON MOJUTUKH B Cpepe MOATOTOBKH
pabounx kaapoB u JI[IO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganmu Mo OpraHU3alldd TMOJYYEHUs CPEIHEro odiiero oOpa3oBaHUs B
npenesax OCBOEHUS 00pa3oBaTENbHBIX MPOTrpaMM CpPeIHEro NpodecCHOHaIbLHOrO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C Y4EeTOM TpeOOBaHUMN
dbenepalbHBIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U IMOJIy4aeMOM
npodeccuu WM CHeUalIbHOCTH CPEIHEro NPO(HEeCCHOHATBHOTO 00pa30BaHUY.

HNuTepHeT-pecypcesl

1. www.ttgt.org (Caiitr Tuxopenkoro Texnukyma YKene3HOIOPOKHOTO
TpancnopTa)

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

3. http://www.window.edu.ru (EnuHoe okHO mocTymna K 00pa30BaTeIbHBIM
pecypcam NHTepHeTa 1o OMoJIoTun)

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

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

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

JlonoJiHUTe IbHbIE HCTOYHUKH

1. buonorus B Tabmmmax W cxemax [DJEKTPOHHBIA pecypc|: mis
IIKOJIBHUKOB ¥ aOWTypUEHTOB / - DIJEKTpOH. TeKcToBble naHubie. — CIIO.:
Buktopus tmoc, 2025. -128c.-978-5-91673-024-1. — Pexum jgocryna:
http://www.iprbookshop.ru

2. Jlamumkas T.B. Tectel. YueOnoe mnocobme mia CIIO. Mocksa:
uzgatenbetBo HOpaiit, 2025 — Pesxkxum moctyma https: urait.ru/viewer/biologiya-
testy-519715

3. Kecrepora H./I., beneBuea A.H., Metoauueckne peKOMEHIAIUU IO
BBITOJIHCHUIO TPAKTAYECKUX 3aHATHM 10 juciuiminde «buonorusy», TTXKT-
dbumman PI'VIIC, 2025 .
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

Koutposib uW omeHka pe3ylbTaToOB OCBOCHHS 00IIe00pa3oBaTEIbHOM
JUCHUTUIMHBI PACKPBIBAETCS Yepe3 NUCHUILTMHAPHBIC Pe3yibTaThl, HAIIPaBICHHbBIC
Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN 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 JEeKIHH.
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. BrimomHeHUE
3aJaHuil TPOMEKYTOUHOM ATTECTAIHH.
WunuBuayanbHas — caMOCTOSITEIbHAsS
pabora. [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 Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxeHuE 1O BOIIPOCAM JICKIIHH.
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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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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