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

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe o0pa3oBarteabHoi mporpammbl CIIO:

O6u1ieoOpazoBaTenbHas AUCHUILTMHA «bruonorus» siBasieTcst 00s13aTeIbHON YacThIO
o01reo0pa3oBaTeILHOTO IMKIAa 00pa30BaTEIBLHON MPOTPAMMBI B COOTBETCTBHH C
®I'OC CIIO no cnennansHocTH 23.02.04 TexHn4eckast KCITyaTalus MoabEMHO -
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JIOPOKHBIX MaIlllMH U 00OpyaoBaHus (MO

OTpacisim).

1.2. Hean u niiaHupyemMble pe3yJabTAThl OCBOEHUS TUCIUIJINHBI:
1.2.1 eau 1UCHUANIMHBI

Heab:  oBmageHue  0oOy4alOUMMUCA  3HAHUAMH O  CTPYKTYPHO-
(GyHKIHMOHATIBLHOM OpraHU3alliy JKUBBIX CHUCTEM PAa3HOr0 paHra W MpuoOpeTeHue
YMEHUN HCIOJIb30BaTh ATU 3HAHMS JJIA TPAMOTHBIX JIEUCTBUI B OTHOIICHHUH
00BEKTOB KUBOW TIPUPOIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTmkeHne el N3yYeHHS TUCIMIUTNHEI «bromorusy Ha 6a30BOM YPOBHE
oOecrieuynBaeTCs PEIICHUEM CIICTYIONTNX 3a/1a4:

- OCBOCHHE OOYyYaIOIUMHKCS CUCTEMbl 3HAHUU O OMOJIOTMYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEJICTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM pPa3HOTO YPOBHS OPTaHHW3aIlUH, BBIIAOIINXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

- (¢opMHpoBaHHE Y OOYYAOIIMXCS TO3HABATEIbHBIX, WHTCIUICKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JaHHBIX O MYTAX Pa3BUTHS B
OWONIOTMM HAyYHBIX B3IJIAJIOB, HJACH M TOAXOAOB K W3YyUYCHUIO JKUBBIX
CHUCTEMPA3HOTO YPOBHS OpraHU3aINH;

- CTaHOBJICHHE Yy OOydYaromuxcsi oOIell KyIabTypbl, (DYHKIIMOHAILHON
I'PaMOTHOCTH, Pa3BUTHE YMCHUHN OOBSACHATH M OICHWBATH SBIICHUS OKPY’KAIOIIETO
MHpa JKMBOW TPHUPOJLI HAa OCHOBAaHWM 3HAHWUW W OIBITA, IOJIYYCHHBIX IIPH
H3y4YeHUH OMOJIOTHH;

- ¢dopMHpoBaHHE Yy OOYYAIONMIUXCS YMEHUH WIITIOCTPUPOBATh 3HAYCHUE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JIESITEIIBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOIOTH;



- BOCIHUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTU MO3HAHUS YEIIOBEKOM KUBOMU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOIIIO/IEHUS STUYECKUX
HOPM IpU POBEICHUN OMOJIOTHUECKUX UCCIIEIOBaHUM;

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

- MPUMEHEHHE MPHUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCETHEBHOM >KU3HU
JUIS. OLICHKH TOCJIEACTBAM CBOEU JIESITEIbHOCTH MO OTHOLICHUIO K OKPYXKaKOLIEH
cpene, COOCTBEHHOMY 370pPOBbIO, OOOCHOBaHHME U  COOJNIIOJIGHUE  MeEp
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 yacTu Tpy10BOr0 BOCIIUTAHUS: - c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ U PO
— TOTOBHOCTH K  TPydy, OCO3HAaHUE  IIEHHOCTH | OMOJOTMH B CHCTEME  HAy4yHOIO  3HAHU;
MacTepcTBa, TPYy10Jio0ue; (YHKIIMOHATBHOM ~ TPaMOTHOCTH  4eJoBeKa IS
— TOTOBHOCTH K aKTHUBHOM JEATEIBbHOCTH | PCHICHHUA ) KU3HCHHBIX npobem;
TEXHOJIOTMYECKOM W  COLUMAJbHOW  HANpaBJIECHHOCTH, | ~ c(hOpPMHPOBaHHOCTD YMCHUA  PACKpPbIBATH
CIIOCOOHOCTE WHULUUPOBATH, IJIaHUPOBATh u | COACPIKAHUC  OCHOBOIIOJAraromnx OHMOJIOTHYECKUX
CaMOCTOAITENBHO BBIIOIHATH TaKyI0 AEATEIBHOCTD; TEPMHUHOB W MOHATHHA: KU3Hb, KIETKA, TKaHb,
— HWHTEpeC K pasiHuHbIM cdepaM mpodecCHOHabHOMN | OPTAHM3M, BUJ, MONYIISIHS, S5KOCHCTEMa, OHOLEHO3,
JeATENbHOCTH ouocthepa; Merabomusm  (0OMEH  BeEIIECTB U
Osianenue YHHBepCaJbHBIMHU yueGHbpIMH | IPEBPALICHHIE SHEPIHH), TOMEOCTa3 (CaMOpPEryJisiis),
103HABATEIbHBIMH JICHCTBHSIMHE: O6uocuHTe3 OejKa, CTPYKTYpHAash OpraHU3alMsl KUBBIX
a). 0a3oBbIe JJOTHYECKHUE JefiCTBUA: CHCTEM, AUCKPETHOCTD, CaMOpeTyJIAIHNA,
OK 01. Bei6upatsb ciocoObl | _  camocToSTeNbHO (hOpMYIIMPOBATb U 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 — w | OPTAHM3AINS,

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

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

- TpUOOpEeTEeHHE OIbITa NPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOI'O TO3HAHMS, MCIOJIb3yEMbIX B
OMoNIOrun: HAaOIIONEHUS M OIMUCAHMS JKUBBIX CHUCTEM,

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 IEJISIM, OLEHUBAThb PHUCKHU
MOCJIECTBUN NeITEIbHOCTH,

— pa3BHUBaTh KpPEATHUBHOE MBIIIJICHUE MPU PEUICHUU
JKU3HEHHBIX TIPpoOiieM

0). 0a3oBble Hcciea0BaTeIbCKHE eliCTBUA:

- 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, 3a1aBaTh I1ApaMETpbl U KPUTECPUHU
peleHus;

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

- YMETb IIEPEHOCUTh 3HaHWsS B II03HABATEIbHYIO W
MMPAKTUYCCKYIO obJjacTu KHU3HEACATCIIbHOCTH,

- YMETb MHTETPUPOBaTh 3HAHMS U3 Pa3HBIX IPEIMETHBIX
oOJacTei;

- BBIIBUIAaTb HOBBIE WJEH, NpeajiaraTb OPUTHMHAJIbHbBIE
IMOAXOIBI Y PELLIECHUA,

- CIIOCOOHOCTb MX MCIIOJIb30BaHMs B IIO3HABATEIIbHOW U
COLIMAIbHON ITPAKTHKE

MPOIIECCOB W SIBJICHWUM; OpraHU3aIMM W TPOBEICHUS
OHOJIOTHYECKOTO IKCIIEPUMEHTA, BBIJIBHOKCHUS
THUIOTE3, BBISIBJICHUSA 3aBHCHMOCTH MEXIY
HCCIIeTyeMbIMU BEJIMYMHAMH, 00BsICHEHHS
MOJIYYCHHBIX  PEyJAbTaTOB U (PopMyIHpOBaHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAyYHBIX MOHSITHIA,
TEOpPUI U 3aKOHOB;

- c(hOpMUPOBAHHOCTH
CYIIIECTBCHHBIC MIPU3HAKU BHPYCOB, KJIETOK
MPOKApUOT U OYKAPUOT; OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OHOreoLeH030B u YKOCHCTEM; 0COOCHHOCTU
MpoIlecCOB OOMEHa BEIIECTB M W IPEBpaIlICHUS
SHEPrUu B KIETKE, (POTOCHMHTE3a, IIACTHYECKOTO U
SHEPreTHYECKOro oOMEHa, XEMOCHHTe3a, MHTO3a,
Mei03a, OTUIOOTBOPEHUS, PA3BUTHS U PAa3MHOKEHUS,

YMCHHUA BBIACTIATH

VHIMBHyaJIbHOTO pa3BUTHS opraHusma
(oHTOrEHe3a),00pbOBI 3a CYLIECTBOBAaHHUE,
€CTECTBEHHOTO oroopa, BU1000pa30BaHUs,

MIPUCIIOCOOJIEHHOCTH OPTraHW3MOB K cpeiie OOUTaHws,
BJIMSIHUSI KOMIIOHEHTOB 3KOCHCTEM, aHTPONOTE€HHBIX
H3MCHEHHI B DJKOCHCTEMaX CBOCM MECTHOCTH,
KpPYroBOpOTa BEILIECTB M IIPEBPALLEHUE DHEPTUU B
ouocdepe;

- chOopMHUPOBAHHOCTH YMEHHS peliaTh OMOIOTUYECKUE
3aJlaud,  COCTaBJISITh  T'EHOTHIIMYECKHE  CXEMBbI
CKpCIIMBAaHMUS JUIS Pa3HBIX THUIOB HACJIEIOBAHUS
NPU3HAKOB y OPraHU3MOB, COCTaBJSATh CXEMBI
TepeHoca BEMIECTB M DHEPTHUU B DKOCUCTEMAX (IIETH
MMUTAHUS, TUIIEBHIC CETH )

OK 02. Ucnons30BaTh
COBpPEMEHHBIC CPEJICTBA
IIOMCKa, aHaJIn3a U

B o0s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- c(OpMHUPOBAHHOCTh MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS

- cpOpMUPOBAHHOCTh YMEHUN KPUTHUECKH OI[EHUBATh
nH(pOpMAaITHIO OMOJIOTUYECKOTO CoJIepKaHus,
BKJIFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHMS M3 PA3ITUUHBIX




MHTEPIIpETalny HHPOPMAITIH
1 MH(pOpPMaITMOHHBIE
TEXHOJIOTUH ISl BBITOJTHEHHS
3a/1a4 npodecCHOHATBHON
JEATeIbHOCTH

HAayKd ¥ OOIIECTBEHHOW TMpPaKTHKHA, OCHOBAHHOTO Ha
JIMajaore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO
MecTa B OJIMKYJILTYPHOM MHUPE;

- COBEPIIECHCTBOBAaHWE SI3LIKOBOM M  YUTATEILCKOMU
KYJbTYpPBI KaK CPEJICTBa B3aUMOJICUCTBUSI MEXKY JTHOJIbMHU

Y TTIO3HAHUS MUPA;

- OCO3HaHME IIEHHOCTH HAy4YHOH  JeATEIHHOCTH,
TOTOBHOCTD OCYIIIECTBIISATh MPOEKTHYIO 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, aHAIHW3, CHCTEMATH3aIllUI0 |
WHTEpIpETaIio HHHOPMAIIMK Pa3IMYHbIX BUIOB B (popm
MIPEICTaBJICHHUSI,

- co3/aBaTh TEKCThl B PA3IMYHBIX (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;

- WCIOJIb30BAaTh  CPEACTBA  HMH(POPMAIIMOHHBIX U
KOMMYHI/IKaIII/IOHHI)IX TGXHOHOFI/Iﬁ B pGHIGHI/II/I
KOTHUTHUBHBIX, KOMMYHMKATUBHBIX U OPTraHU3AIIMOHHBIX
3a/1a4 ¢ COOJI0IEHUEM TPEOOBaHUI IPTOHOMHKH, TEXHUKH
0€301MacHOCTH, TUTUEHBI, PecypcocOepekeHUs, TPABOBBIX

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

HWCTOYHUKOB (CpeacTBa MaccoBOW  HHGOpMAIINH,
Hay4YHO-TIONYJISIPHBIE MaTEpUAIIbI);
- UHTEPIPETUPOBATH ITHYECKHUE aCTICKTHI

COBPEMEHHBIX HCCJICIOBAaHUH B OMOIOTHH, MEIUIINHE,
OMOTEXHOJIOTHH;

paccMmarpuBarh I00aIbHBIC 9KOJIOTHYECKHE
npoOJIeMbl  COBPEMEHHOCTH,  (OPMHPOBATh IO
OTHONICHHIO K HUM COOCTBEHHYIO TIO3UIIHIO;

- c(hOpMHUPOBAHHOCTh YMEHHH CO3/1aBaTh
COOCTBEHHBIC TTMCHbMEHHBIE M YCTHBIC COOOINCHUS Ha
OCHOBE OMOJIOTHYECKON MH(DOPMALIMK U3 HECKOJIbKHX
UCTOYHUKOB, TPAMOTHO HCIIOJIb30BAaTh IMOHATHIHHBIN
arnmnapat OMOJIOTHH




nHpopmanuu, HH(DOPMAITMOHHOM 0e30MacHOCTH

JIMYHOCTHU
OK 04. DdpdexTrBHO - TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTENBLHOCTH W | [IpmoOpereHre  oOmbiTa NPUMEHEHHS  OCHOBHBIX
B3aUMO/ICHICTBOBATH U CaMOOTMPEICIICHHIO; METOJIOB HAy4HOTO IIO3HAHWsS, HCIOJIb3yeMbIX B

pa6OTaTb B KOJIZICKTUBE U
KOMaHIC

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

OBJiaieHUe YHUBEPCAJbHbIMM KOMMYHHMKATHBHBIMM
JeHCTBUSAAMM:

I) COBMeCTHaA AesITeJIbHOCTh:

-IIOHUMATh U UCHOJIb30BaTh MIPEUMYIIECTBA KOMAHIHON U
WHIUBUAYAIbHON paboThI;

-IIPUHUMATD (S8 COBMECTHOM JIeSITeJIbHOCTH,
OpPraHU30BbIBaTh U KOOPJIUHUPOBATH JECUCTBUS MO €€
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 CTPATETHMUECKOE MOBEIACHUE
B pPa3IUYHBIX CHUTyalUsAX, MPOSBIATb TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIMATUBHBIM.
OBJaagenue 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 MHpP C TO3HUIUH
JIPYroro 4ejioBeKa

peryJIsiTHBHBIMH

OuoJI0ruK: HAOMIOEHUS M OMMCAHUS JKUBBIX CHUCTEM,
MPOLECCOB U SIBJICHUW, OPraHU3AlMU U IPOBEACHUS
OHOJIOTUYECKOTO 3KCIEPUMEHTA, BBIJIBUKCHUS
TUIIOTE3, BBISBJIICHUS 3aBUCUMOCTH MEXKIY
UCCIEeTyEeMbIMU BEJINYMHAMHU, O00BSICHEHHUSI
MOJIYYCHHBIX  PE3yNbTaTOB W  (hopMyIHpoBaHUS
BBIBOJIOB C MHCIOJb30BAHUEM HAY4YHBIX [OHSTHIA,
TEOpPUI U 3aKOHOB

OK 07. ConeiicTBOBaTH
COXPaHCHHIO OKPY)KAIOIICH

B 006J1acTH 3K0JI0rH14€eCKOro BOCIIUTAHUSA

- c(OPMHPOBAHHOCTh  IKOJIOTUYECKOH  KYIBTYpBHI,

CdopMupoBaHHOCTH YMEHUS IPUMEHSTD MOTYYCHHbIE
3HaHUS JJIs1 00bSICHEHHs] OMOJIOTMUECKUX MPOIIECCOB U




Cpelbl, pecypcocOepexeHHtIo,
IPUMEHATH 3HaHUA 00
M3MEHEHUHU KJIMMaTa,

MIPUHITUIIBI OEPEHKITNBOTO
MPOM3BOJICTBA, Y3 (HEKTUBHO
JIEICTBOBATH B UPE3BbIYaNHBIX
CUTYyalUAX

ITOHUMaHUe BIIMSTHUS COLIMAIBHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE NPUPOJHOW M COLMAIBbHOU
cpenpl, OCO3HaHUE rJ100aJbHOTO XapaxkTepa
AKOJIOTHYECKUX MPoOIeM

- IUIAHUPOBAaHME M  OCYIIECTBICHHUE
OKpY’)KalIllel cpele Ha OCHOBE
YCTOMUYMBOTO pPa3BUTHUS YEJIIOBEUECTBA;
-aKTUBHOE HEIpUATUE JACUCTBUN, IPUHOCSIIIUX Bpex

NEUCTBUH B
3HaHUA  Ieien

OKpYXaloIlei cpeje;

-YMEHHE IIPOrHO3UPOBATh HeOIaronpusITHHIE
IKOJIOTHUECKHE IIOCIIEACTBHUS IpeIITPUHUMAEMBbIX
JIEMCTBUM, IPEAOTBPALLATD UX;

-pacIIMpeHUe ONbITa  ACSATEIBHOCTH  IKOJIOTHYECKOU
HaIIPaBJIECHHOCTH;

-OBJIaJICHUE  HaBbIKAMU  y4eOHO-HCCIIE0BATEIbCKOM,

IIPOEKTHOM M COLMAJIbHOM IEATEIbHOCTH

SIBIICHUH, JJIsI TPUHATHS TPAKTUYECKUX DEIICHUI B
MOBCEIHEBHOM JKM3HM C LENbI0  OOecleueHHs
0€30IIaCHOCTH ~ CBOETO  3JI0OPOBbSI U 3I0POBBS
OKPY’KaIOIIMX JIFOJeH, COOII0IEHIE 3I0pOBOT0 00pasa
’KU3HHU, HOPM I'PaMOTHOTO MTOBE/ICHHS B OKPY)KAIOILCH
NPUPOAHON  cpele; IOHMMAHME HEOOXOAUMOCTH
VICTIOJIb30BaHUSI TOCTHIKEHHI COBPEMEHHOH OMOJIOrHU
U OMOTEXHOJIOTHI TS PaLMOHAIBHOTO
IPHPOIOIIOIH30BAHUS

IIK 2.2 OcymiecTBisiTh
IUTAHUPOBAHKE, OPTaHU3AINIO
U y4eT paboT npu
AKCIUTyaTaIuy MO EMHO-
TPAHCHOPTHBIX,
CTPOUTENBHBIX, IOPOKHBIX
MaIluH 1 000py10BaHUs

- c(OpMHUPOBAHHOCTb  3KOJIOTMUYECKOH  KyJBbTYpBHI,
ITIOHUMaHue BIIASTHUS COLIMAIBHO-OKOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHME INPUPOJHOW M COLMAIBHON
cpensl, OCO3HAHHE r1100aJIBHOTO Xapakrepa
HKOJIOTUUECKUX MPOOIIeM;

- IUIAHMPOBAaHME M  OCYILIECTBICHHE JCUCTBUU B
OKpY)KaloIlle  Ccpelle Ha OCHOBE 3HAHMA  LeJel

YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
-aKTUBHOE HEMpUSATUE ACHUCTBUN, NPUHOCSIIIUX Bpexd
OKpYXaroIlei cpese;

-YMEHHE IIPOTHO3UPOBATH HeOIaronpusTHbIE
HKOJIOTHYECKHE IIOCJIEICTBHS peAIPUHUMAEMBIX
JIEHCTBUM, NIPEJOTBPALLATD UX;

-pacliupeHue OmbITa JEATEIBHOCTH  3KOJIOTMYECKOU
HaIIpaBJICHHOCTH;

ChopMupoBaHHOCTb YMEHHSI IPUMEHSATH [10JTyYCHHbIE
3HaHUuA IJIA 00BsCHEHNST OMOJIOTMUECKHX IIponeccoB u
SIBJICHUH, U1l TIPUHATHS NPAaKTHYECKUX PEIICHUH B
MOBCETHEBHON KHM3HH C IIeNBI0  oOecredeHus
0€30MacCHOCTH  CBOETO  3A0pOBbS M 370POBbS
OKpY’KaIoIIUX JI0eH, COOII0IeHe 340pOBOro odpasza
KH3HH, HOPM I'PaMOTHOTO TIOBEACHUS B OKpYXKaroIlen
MPUPOAHON  cpefle; TOHUMaHUE HEOOXOIWMOCTH
UCIIOJIb30BaHUS JOCTH)KEHUI COBPEMEHHOM OMOIOTun
" OMOTEXHOJIOTHI JUIs pauMOHAIIBHOTO
IPUPOAONOIB30BAHUS
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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 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 CHCTEMbI H MX OPraHU3alUsA 2
Tema 1.1 buonorus — Hayka o xuBoii mpupojae. CBsi3u OUOJIOTUH C OOIIECTBEHHBIMH, TEXHUICCKUMU U 2 OK-02
Buosorusi kak Hayka. | IpYyrMMH €CTECTBEHHBIMU HaykamHu, (uiocodueil, penurueit, 3TUKOM, S3CTETUKOW U MPaBOM.
Oo0masi xapaktepucruka | Pons Ouonornu B (QOpMHUPOBAHMHM COBPEMEHHOM HaydHOW KapTuUHBI Mupa. CHcrema
JKM3HH OMOJOrMYeCcKUX HayK. MeTonabl MO3HAHMUS >KUBOM Mpupoabl (HAOMIOJEHUE, SKCIEPUMEHT,
OMHCaHWEe, U3MEpeHHe, Kiaccupukalus, MOAECTUPOBaHUE, CTaTHCTHYeckas oOpaboTka
TaHHBIX). JKuBbIe cucTeMbl (OMOCHCTEMBI) KaK MpeaMeT nu3ydeHus: ononoruu. OTiamune >KUBBIX
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 Mmunepaneshbie BemecTBa. OyHKIIMU BOJBI U MUHEPAIBHBIX BEIIECTB B KIIETKE. OK-02
KkJ1eTku. Boga n [Tognepxanue ocMoTUYECKOTro OajaHca OK-04
MHuHepaJbHble BemecTBa | [IpakTunueckoe 3ansaTue Ne 1 «buonornyeckas posib MUHEPAIbHBIX BEIIECTB B 00ECTIEUCHUHN 1
KU3HEESITEIIbHOCTH OPraHU3MOB, MPOSIBICHUHN JKcOaTaHCca MUHEPAJIBHBIX JJIEMEHTOBY
benku. CoctaB u cTtpoeHue OenkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hesamenumble u 2

Tema 2.2.
Buojiornueckn BaskHbIe
XHMHYEeCKHe COeJMHEeHHU A

3aMEHHUMbIE AMMHOKMCIOTHl. AMMHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYJIbl (TIEpBUYHAS, BTOPUYHAs, TPETUYHAs M YETBEPTHUHAs CTPYKTypa). XHUMHUYECKHE

cBoiicTBa OenkoB. buonormyeckue Qynkiuu OenkoB. DepMeHTH — OHUOJIOTHYECKUE
karanuzatopel. CTpoeHHe (QepMeHTa: aKTUBHBIM LIEHTp, CcyOcCTpaTHas CHEU(PUYHOCTb.
Kodepmentsl. Buramunbel. Otianuusg (QepMEHTOB OT HEOPraHMYECKHUX KaTalu3aTOpOB.

VYraeBoasl: MOHOcaxapubl (TIHOK03a, pubo3a M Je30KCHpub03a), nucaxapuibl (caxaposa,
JIaKTO3a) W TMOJucaxapuabsl (Kpaxmayi, TJIWKOTeH, IeJUToj03a). buonornueckune QyHKINMN
yrneBonoB. Jlumuapl:  Tpuraunepuasl,  gocomunuasl, crepouiasl.  I'mapoduibHO-
ruapodoOHbie cBoiicTBa. buonornueckue Qynkuuu aunuaoB. CpaBHEHHE YITIEBOAOB, OEIKOB
U JIMIIAJI0B KaK UCTOYHUKOB 3Heprun. Hykiennossie kucnotsr: JJHK n PHK.

Hyxneotuabsl —MoHOMepbIHYKIIENHOBBIX KHCIOT. Ctpoenne u ¢ynkuun JHK. Crtpoenue 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 KiIeTkH. KieTka Kak LEIoCTHas XUBas CUCTEMA.
OOmme mnpu3HAKKW KIETOK: 3aMKHyTas HapyxkHas MemOpana, wmonekynsl JIHK kak
TeHEeTUYECKUH ammapar, cucreMa cuHTe3a Oenka. Tulbl KIETOK: SyKapuOTHYecKas U
npokapuoTnyeckass. OCoOOEHHOCTH CTPOEHMSI NMPOKAPUOTHUYECKOMN KieTku. KieTouHas creHka
Oakrepuii. CTpoeHHE DJYyKapHOTHYECKOW KJICTKH. (OCHOBHBIE OTJIMYUS PACTUTEIHHOM,
KUBOTHOW M TpUOHON KiIeTKU. [IOBEpXHOCTHBIE CTPYKTYphl KIETOK— KJIETOYHAs CTEHKa,
IIIMKOKAJIMKC, X QyHkuuu. [lnasmaruyeckas wMemOpaHa, ee CBOHCTBA W (YHKLUH.
[utorutasma u ee opraHouasl. OnHoMmemOpanHble opraHouabl kietku: OIIC, ammapar
l'onpmxu, mm3ocomsl. IloyaBTOHOMHBIE OpPraHOMIBI KJIETKH: MUTOXOHIPHHM, IIJIACTHIBI.
[Ipoucxoxaenue MUTOXOHApUM M miuacTua. Buael nmnactun. HememOpanHbIE OpraHouibl
KJIETKH: puOOCOMBI,  KJIETOYHBIH  IIEHTP,  LEHTPUOIM,  PECHUYKH,  IKT'YTHKH.
OYHKIMMOPraHOUI0B KJIETKU. BritoueHus. Sapo — perynstopHbslil HeHTp kieTku. CTpoeHue
aapa: sjiepHas 000JI04Ka, KapHOIUIa3Ma,XpOMAaTHH, SJIPHILKO. 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 SHEPrMM B IOHMMaHUM MeTabonu3ma. Tumel oOMeHa
BEIIECTB:aBTOTPOGHBIA U TerepoTpodHbiii. Poms ¢epMeHTOB B 00MEHE BEIIECTB H
npeBpalieHun >Hepruu B kieTke. dotocunHres. CeroBas U TeMHOBas (a3bl (OTOCHHTE3A.
Peakuuu ¢otocunTesa. DPppekTuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A JUIsl KU3HU Ha
3emie. Bausinue ycnoBuii cpezisl Ha GOTOCUHTE3 U CIOCOOBI MOBBIIIEHHUS €0 MPOAYKTUBHOCTH
y KYJIbTYpPHBIX pacTeHuH. XeMOCHHTe3. XEMOCHHTE3Upylollue OakTepuu. 3HaueHUe
XeMOCHHTe3a JJIs )KU3HU Ha 3emiie. DHepreTuueckuil oOMeH B kiieTke. Paciiernsienre BemecTs,
BBIJICJICHUE M aKKyMYJIHMPOBAaHHWE OHHEPTUM B KIETKE. OTalbl YHEPreTUYeCKOro OOMEHa.
I'muxonu3. bpoxkenue u ero Buasl. KucimopogHoe oKucieHHe, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunupoBanue. IHHEKTUBHOCTh IHEPIETUUECKOT0 0OMEHA

Tema 3.2.
Buocunres 0eska

Peakiiun matpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus renernyeckoit

nHpopManuy B KieTke. ['eHeTH4ecKuil Koa U ero cBoicTBa. TpPaHCKPUILNS — MAaTPUYHBIN
cuare3 PHK. Tpaucmsamus — Ouocunte3 Oenka. Otanbl  TpaHchmsanuu. Koauposanue
aMUHOKHCIIOT. Ponb pubocoM B GrocrHTe3€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. Hexknerounsie ¢opmbl xku3HU — BUPYCHL. Mctopust oTkpbeiTHs BupycoB (/. WM. MBaHOBCKUIA). 2
Bupycsoi Oco0eHHOCTH CTPOEHUS M KU3HEHHOTO LUKJIa BUpycoB. bakrepuodaru. bonesnu pacrenwii,
KUBOTHBIX M YEJIOBEKA, BBI3bIBaCMbIe BHUpycaMu. Bupyc ummynonedunura yenoseka (BUY) —
Bo3Oyautens CIINa. ITpodrmakTiuka pacpocTpaHeHus 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 UK nporekarmue B uaTepdase. Permmkarus — peakius marpuadoro cuate3a JJHK. Ctpoenue OK-02
KJIeTKH XpoMocoM. XPOMOCOMHBIN Ha0Op — KapUOTHUIL. JMTIIOWIHBIA M TaluIOMIHBI XPOMOCOMHBIE OK-04
HaOopel. Xpomatusl. [{uTonornueckre OCHOBBI PAa3MHOKCHHSI U MHIUBUAYAIBHOTO Pa3BUTHS
opranu3moB. [lenenune kinetkn — muto3. Craaum mwurtosa. [Ipomeccel, mpoucxopsimme Ha
Pa3HBIX CTAAMSIX MUTO3a. bruonmorndeckuii cmpicn muto3a. [IporpamMmmupyemast TuOEb KICTKHA -
anonTo3
Tema 4.2. @DopMbI pa3MHOKEHUSI OPTaHU3MOB: OECIONOe M TOJIOBOe. Buabl 0ecrosioro pa3MHOXKCHUS: 2
@opMbI pa3MHOKEHHsI | JICJICHUE HAJBOE W TOYKOBAaHHE OJHO W MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHHE, BETeTaTHBHOE
OpPraHu3MoOB pazmHOxeHHe. VICKyCCTBEHHOE KJIOHHUPOBAaHME OPraHU3MOB, €r0 3HAUEHUE ISl CEJIEKIIUU.
[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 (CIepMaTo30H/1, SHIEKIIeTKa) — criepMaToreHes u oorenes. OcoOeHHOCTH
CTPOEHUS SIMIEKIIETOK U criepMaro3ouioB. OmonoTBopenue. [laprenorenes
Tema 4.3. NuauBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOpHOHANBLHOE pa3BUTHE (IMOpHOTeHe3). DTarbl 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,
CHIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOJACTBA. PocT U pasButue pactenuil. OHTOreHe3
IIBETKOBOTO PACTECHMSI: IBOMHOE OTUIOJJOTBOPEHUE, CTPOCHUE CEMEHU, CTAJIUU PA3BUTH
IIpakTnueckoe 3ansitue Ne 3 «MHpexnuoHHbIe 3a00J7€BaHUA W SNUAEMHM B HCTOPUH 2
yenoBeuecTBa. BaknuHanms kak mpoduaakTuka HHOEKITMOHHBIX 3a00JICBaHIIN
Pa3nes S HaciercTBEeHHOCTh M H3MEHYMBOCTh OPraHM3MOB 14
Tema 5.1. [Ipeamer u 3agaun reHeTUKHU. POk I TONOTHHM ¥ SMOPHOJIOTHH B CTAHOBJICHUH T€HETHUKH. 2 OK-01
3aK0OHOMEPHOCTH Bxman poccuiickux u 3apyO0eXHBIX YYEHBIX B pPa3BUTHE TEHETUKH. METOIbl TEHETHUKH OK-02
HACJeI0BAHNSA (TuOpUAOTOTUUECKHH, IIMTOT€HETUYESCKUH, MOJICKYJISIPHO-TEHETHYECKUH ). OCHOBHEBIE OK-04

TeHEeTHYECKHEe MOHATUA. I'eHeTHmueckas CHUMBOJIMKA, HCIIOJIB3yEMast B CXEMax CerHlHBaHHﬁ.

3aKOHOMEPHOCTH HaclleI0BaHMsI IPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHaenem.
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MoHoruOpuaHOe CKpeluBaHue. 3aKOH €IMHOOOpa3usi THUOPUIOB TEPBOTO TOKOJCHHUS.
[IpaBuino noMuHUpoOBaHMS. 3aKOH pacCIICIUICHUS TNPU3HAKOB. ['MIIOTE3a YMCTOTHI TaMeT.
[TonHoe 1 HenonHOe JOMUHUPOBaHUE. JurubpuiHoe CKpeluBaHue. 3aKOH HE3aBUCUMOTO
HaclenoBaHUs TNpu3HakoB. lLluToreHermyeckue OCHOBBI JTUTHOPHAHOTO CKPEIIMBaHUA.
Ananusupyroiiee ckpemuBanue. Vcnonap3oBaHMe aHAIM3UPYIOMIETO CKPEUIMBAHUS IS
oIpeziesIeHUs] TeHOTHIA 0CO0U

IIpakTnyeckoe 3ansatue Ne 4 «Pemenue 3amad  Ha ONPEICICHHE BEPOATHOCTH
BO3HUKHOBCHU S HaCJICACTBCHHBIX IMPU3HAKOB npu MOHOT I/I6pI/II[HOM, I[I/II‘I/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
HacJeICTBEHHOCTU. [ 'eHeTnueckue kapThl. | eHeTHka mona. XpoMOCOMHOE ONpeIesieHHE T1oIa.
AYTOCOMBI U TIOJIOBBIE XPOMOCOMBIL. T'omorameTHele © rereporaMCeTHbIC OpPraHU3MBI.
HacnenoBanue npu3HaKoB, CHEIUICHHBIX C TIOJIOM

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

Tema 5.3.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

W3meHunBOCTh. BHbl M3MEHYMBOCTU: HEHACIEACTBEHHAs M HacielcTBeHHas. Ponb cpensl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOIN(DUKAITMOHHOW N3MEHUYNBOCTH.
BapuanuonHsIi psaa v BapuannoHHas kpusasd. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KauecTBEHHbIE MPU3HAKU U UX HOopMa peakiuu. CBolicTBa MOAM(PUKAMOHHON U3MEHYUBOCTH.
HacnencrBeHHas, WM TE€HOTUIIMYECKass M3MEHYMBOCTb. KoMOWHATHBHAs H3MEHUYUBOCTb.
Meiio3 U monoBOMl mpomecc — OCHOBa KOMOMHATHUBHOW HM3MEHYMBOCTH. MyTanuoHHas
n3MeH4nBoCTh. Krnaccugukanus myTtanuid: reHHble, XpOMOCOMHbBIE, F'€éHOMHBIe. YacTtoTa u
MpUYKHBI MyTanuil. Myrarenssle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIAO0B B HACJIEICTBEHHOU
n3menynsoctu H. 1. BaBunosa

IIpakTuyeckoe 3ausitue Ne 6 «Pemenwe 3agad Ha OmpeCliCHHE BEPOSATHOCTH
BO3HHUKHOBEHMS HACJIEICTBEHHBIX MPU3HAKOB IIPU PA3JIMYHBIX TUIAX B3aUMOJECHCTBUS I'€HOB,
COCTaBJICHHE T€HOTUITMYECKUX CXEM CKpPEIIMBaHUS.

Tema 5.4.
T'eHeTHKa 4Ye10BeKa

I'enetnka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOAbl T'E€HETUKH UEJIOBEKA:
TeHEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKHH, OWOXUMHUYECKUN, MOJICKYISIPHO-
reHeTuyeckuid. COBpEMEHHOE ONpe/eNieHNe T€HOTUIA: MOJHOTE€HOMHOE CEKBEHHUPOBAHME,
TeHOTHNHPOBaHKUE, B TOM ducie ¢ nomotpio [1[[P-anamm3a. HacnencrBennsie 3aboeBanms
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 TeHEeTUYEeCKUX 3a00JIeBaHUI YelloBeKa

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

Pa3znen 6. DBoJironuoHHAas

onoJorus

Tema 6.1.
IBOJIONMOHHAS TEOPUS
H ee MeCTO B OMOJI0THH

[IpeanochuIKu BOBHUKHOBEHUS YBOJIIOIIMOHHON TEOpUU. DBOJIOLIMOHHAS. TEOPUs U €€ MECTO B
Ouosnoruy. BrnusHHE 5BOMIONUMOHHON TEOPHUM Ha pa3BUTHE OWOJOTMH M JIPYrHUX HayK.
CugerenbcTBa 3BOMIONMU. [laneoHTONOrHYECKHE: TTOCIEI0BATEILHOCTD MOSIBJICHUSI BUJIOB B
MAJCOHTOJIOTUYECKON JIeTOMHCH, TepexoaHbsie ¢opMbl. buoreorpaduueckue: CXoJICTBO U
paznmuune dayH U Gprop MaTEpPUKOB U OCTPOBOB. DMOPHOJIOTHYECKUE: CXOACTBA M Pa3TIHUUS
SMOpPHUOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHYECKHE: TOMOJIOTHYHEIE,
aQHAJIOTUYHBIC, PyIUMEHTapHBIC OpPTaHbl, aTaBU3MbI. MOJIEKYIIPHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHM3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0ONMYECKHX MyTed y BCEX IKHUBBIX
opranu3moB. OBomonmoHHass Teopus Y. [apsuna. Ilpenmnoceuiku  BO3HUKHOBEHUS
napBUHMU3MA. J[BIDKYILME CHJIBI SBONIONUHU BUJOB MO J[apBuHY (M30BITOYHOE pPa3MHOKCHHE
MIPU OTPAHUYEHHOCTH PECYPCOB, HEOIpeneI€HHAs H3MEHYHBOCTh, OOph0a 3a CyIIeCcTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxposBoJrronus

Cunrernueckast teopust sBomtonuu (CTD) m e€ OCHOBHBIE MONOXKEHHUS. MHKPOIBOIIOLMSL.
[TonmynsAnus Kak eMHULIA BUJA U 3BOMIOLMHU. J[Brkymue cuibl ((hakTOpbl)IBOIIOIMH BUAOB B
npupoae. MyTallMOHHBIN Iporecc 1 KOMOMHATUBHAS U3MEHUUBOCTb. [1oMmys1iMOHHbBIE 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 1 uanoasanTauuu. Bug
u  BugooOpazoBanue. Kpurepunm  Buga. OcHoBHBIE  (GOpMBI  BHJ000pPa30BAHHUS:
reorpauuecKkoe,dK0JI0THUECKoe

Tema 6.3.
MakposBoaonus.

MaxkpoaBosmtornusi. @opmbl 3BoIOIMN: (UIETUYECKas], TUBEPIeHTHAs, KOHBEpreHTHAs,
napauenpHas. HeoOpatuMocTh 3BONIOIMU

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

OK-01
OK-02
OK-04

Pasznen 7 Bo3sHuMKHOBeHHE

W pa3BHTHE JKM3HHU HA 3emJie

Tema 7.1.
3apo:kaeHue u pa3BuTHE
JKH3HHU

JloHayuHble MpENCTaBICHUS O 3apOXKICHHMM >KW3HU. HayuHble THUIIOTE3bl BO3HUKHOBEHHS
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 sBomtonuu. ['unoresza PHK- mupa. ®opMupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKU. [lepBble KIeTKH M uX 3BoJoMsA. DOpMUpPOBAaHUE OCHOBHBIX
IpyNN XKUBBIX OpraHu3MoB. PasBuTue xu3Hu Ha 3emiie mo 3paM M nepuojam. Karapxeii.
Apxeiickas u mporepo3oiickas 3psl. [lameo3oiickas spa u e€ mepHoAbl: KeMOpHUHCKHUH,
OPJIOBUKCKHU, CUITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, MepMCKUl. Me3030iicKas 3pa u
€€ IepuoIbl: TPUACOBBIMA, KOPCKUM, MenoBod. KaitHo3olckass 3pa U €€ NEPUOMbL:
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. XapaKTePHCTUKA KIUMaTa W TEeOoJIOTMYeCKHX mporeccoB. OCHOBHBIC
3Tarbl 3BOJIIOIUU PACTUTEIHHOTO U KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHUIl U )KUBOTHBIX.
[osiBieHue, paciBET U BEIMUPAHUE TPYIIIT JKUBBIX OPTaHH3MOB.

DBOIOIMS YeJIOBEKa. AHTPOIONIOTHS KaK Hayka. Pa3BuTue mpeacTaBiIeHA O TPOUCXOKIACHUN
yenoBeka. MeTopl n3ydeHus antpornorene3a. CxoAcTBa U pa3auyuus YEIOBEKa U KUBOTHBIX.
CucremaTdeckoe TOJOXKEHUE 4YeloBeka. JIBmwkymue cwmibl ((akTopbl) aHTPOIOTeHe3a.
HacnencTBenHass M3MEHUMBOCTH U €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HH,
M3TOTOBJICHUE OPYIHUH TPY/Ja, MBIIIJIEHUE, PEYb

Tema 7.3.
OCHOBHBIE CTAIHHA
IBOJIIOIIMH YeJIOBEKA

OcHOBHBIE CTaIMM ¥ BETBU SBOJIIOLMU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymensblil, YenoBek
npsaMoxonanmii, YenoBexk HeaHAepPTaNbCKHil, YeIOBEK pa3yMHBI COBPEMEHHOTO THIIA.
Haxoaxu rcKoImaeMbIX OCTaHKOB, BPEMs CYIIECTBOBAHUS, 00JacTh PacIpOCTPaHECHUS, 00BEM
TOJIOBHOTO MO3ra, o0pa3 *u3HHu, opynus. YenoBeueckue packl. OCHOBHBIE OOJBIINE PACHI:
eBporieouiHas (eBpasuiickasi), HETpPOaBCTpaJOWAHAs (SKBATOpUANbHAsI), MOHTOJIOMHAS
(a3matcko-aMepukaHcKas). YepThl MPUCTIOCOOIEHHOCTH MPECTaBUTENEeH YeTIOBEUECKUX pac K
YCJIOBHSIM CyIIecTBOBaHUs. ENMHCTBO uenoBeueckux pac. Kputuka pacuzma

IIpakTnuyeckoe 3ansatue Ne 9 «[Ipucroco6I€eHHOCTh YEIOBEKa K Pa3HbIM YCIOBHUSM CpEIbl.
Bnusiaue reorpaduueckoii cpesbl Ha MOPQOIOTHIO U (PU3HOJIOTUIO YETOBEKa»

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. | DKOJIOTUYECKOE MHPOBO33PEHHE COBpEeMEHHOro uyesoBeka. Cpenbl OOMTaHHS OpPraHU3MOB: OK-02
Cpenbl KU3HH. BOJHAsI, HA36MHO-BO3/YIITHAs, IOYBEHHAs, BHYTPHOPTaHU3MEHHAsA. DKOJIOTHYECKHE (PaKTOPHI. 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 OMOTHYECKHUX B3aMMOJICHCTBHIA: KOHKYPEHIUS, XUIIHUYECTBO. [lapasuTtusm,
MYTYyaju3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJICOHWYECTBO), aMEHCAJIN3M, HEUTpalu3M.
3HayeHne OMOTHMYECKUX B3AaMMOACWUCTBUI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPHPOJIHBIX
cOo00I1IIeECTBAX

Tema 8.2. DKOJIOTHYECKHE  XapaKTepucTUKd  mnomyisiuu. (OCHOBHBIE — IOKa3aTeiad  MOMYJSLIUU: 1
JKOJ0rH4YecKne YHUCJICHHOCTb, IUIOTHOCTb, POXKIAeMOCTb, CMEPTHOCTh, NPHUPOCT, MHUrpauus. JnHamuka
XapaKTePUCTUKH YHCJIEHHOCTHU MOMYJISIIUY U €€ PeryIisiius
Mony Il HHA IIpakTunyeckoe 3ansiTue Ne 10 «I[Toncuér munoTHOCTH MONYISIIUNA PAa3HBIX BUIOB PACTCHUI 1
Pa3nes 9. CooOuiecTBa M 3K0JIOTHYECKHE CHCTEMbI 12
Tema 9.1. Coo6mecrBa | CooOuiecTBo opraHu3MoB — OuoreHo3. CTpyKTypsl OMOLIeH03a: BUJOBasl, IPOCTPAHCTBEHHAS, 2 OK-01
OpPraHu3MoB, tpouueckas (mumesas). Bunbl-momuHanTel. CBSI3W B OMOIEHO3€. DKOJIOTHUYECKUE CHCTEMBI OK-02
IKOCHCTEMBI (axocuctemsl). [lonsatue o0 skxocucreme u OuoreoneHosze. OyHKIHMOHAIBHBIE KOMIIOHEHTHI OK-04
9KOCUCTEMBI: MPOIYIICHTHI, KOHCYMEHTBI, peAyleHThl. KpyroBOpoT BEMIECTB U TIOTOK SHEPTUU [1K-2.2
B sKocucteme. Tpodudeckue (MUIIEBbIE) YPOBHH SKOCHUCTEMbI. [luIleBble LM U CETH.
OcCHOBHBIE TIOKA3aTeIH SKOCHCTEMBI: OHOMacca, MPOAYKIHS. DKOJOTHYECKUE ITHPAMHIIBL:
MIPOIYKIIMH, YUCIEHHOCTH, OMoMacchl. CBOWCTBA AKOCHCTEM: YCTOWYMBOCTD, CAMOPETYIISIIHS,
pazsutue. Cykueccus
Tema 9.2. [IpuponHble 3KOCHCTEMBI. JKOCUCTEMBI pEK M 03€p. ODKOCHCTEMa XBOMHOrO WU
[IpupoaHbie FKOCUCTEMBI | IIHUPOKOJIUCTBEHHOTO neca. AHTpOTIOTEHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocucremsl. buonornyeckoe M XO3SHCTBEHHOE 3HAYCHHME Aarpo’KOCHUCTEM U 2
ypboskocucteM. buopazHooOpazue kak (akTop yCcTOWYMBOCTH HKocucteM. CoxpaHeHHe
OMOJIOTNYECKOT0 pa3HooOpa3us Ha 3emiie
Tema 9.3. VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiibl, coctaB u cTpykrypa o6uochepsr. XKusoe
Buocdepa — rnodanbHas | BemiectBO U ero QyHkuuu. OcoOGeHHOCTH Ouocdepsl Kak TI00aTbHONM 3KOCHCTEMBI.
IKocucTeMa 3eMJIu Jlunamuueckoe paBHOBecMe M oOpaTHasi cBsizb B Ouocdepe. KpyroBopoTsl BemiectBs u 2
OMOTeOXMMHYECKHE LIUKIIBI JIEMEHTOB (yriepoa, a3oTa). 30HaIbHOCTh Onocheprl. OCHOBHBIE
OMOMBI CyIIn
Tema 9.4 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE
Bausinue UenoseuectBo B Ouochepe 3emun. AHTpororeHHble M3MeHeHUs1 B Ouocdepe. ['mobanbpHbIC
AHTPONOTreHHBIX sKosioruueckue mnpobsiembl. CocyliecTBOBaHME NpUPOAbl U uenoBeuecTBa. CoxpaHeHHe 2

(¢akTopoB Ha Ouochepy

O61opa3zHo00pa3us Kak OCHOBA YCTOWYMBOCTH Onocdepbl. OCHOBaA palliOHaIbHOTO YIPaBIECHUS
IPUPOJHBIMH PECypCcaMH U UX UCMOIb30BaHue. JlocTHKeHUs1 OMOJIOTHH U OXpaHa MPUPOIbI
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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 uyenoBeka. [IpoOiieMa TEXHOTEHHBIX BO3ACUCTBUI Ha 3/0pPOBbE UEJIOBEKa
(97eKTpOMarHUTHBIC TOJIs, OBITOBAas XUMHs, H30BITOUHBIC IIYyMBI, pajuanus W T.IL.).
Apnantanus opraHu3Ma 4eloBeka K (akTtopaMm  Okpyxatomied cpenpl. [IpuHIMIBI
¢dbopmupoBaHus 370poBbecOeperatomiero nosefaeHus. dusnyeckass aKTUBHOCTh U 3/10POBbBE.
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 MHOrooOpaszusi U MPOUCXOXKIEHHUS KYJIbTYPHBIX pacTeHHid. LleHTpsl
IIPOUCXOXKACHNUA JOMalIHUX >KUBOTHBIX. CopT, mopona, mramm. COBpEeMEHHBIE METOMbI
cesieKiMM. MaccoBbli M MHIAUBUAYAJIbHBIA OTOOpBI B CEJNEKLUMU PACTEHUHW U KUBOTHBIX.
Onenka »skcrepbepa. bimskopoacTBeHHOe cKpeluBaHWe — HMHOpuAMHI. Ywucras JMHUS.
CkpeuuBanue 4YUCTBbIX JHUHMHA. ['ereposuc, winm rubpugHas cuna. HepoacrBeHHoe
ckpeuBaHue — aytOpuauHr. OtnanéHHas rubpuauzauus u e€ ycnexu. VckyccTBEeHHbIN
MyTareHe3 M IOJyYeHUE MOJIUILUIONA0B. J(OCTHIKEHUS CeNEKIMH PACTeHHM, XUBOTHBIX U
MUKPOOPTaHNU3MOB

Tema 10.2.
OCHOBBI OMOTEXHOJIOTHH

buorexHonorust kKak oOTpaciab IPOU3BOACTBA. ['eHHas WHXKeHepusa. OITamlbl CO3JaHUs
pexomOuHanTHOH JIHK u Tpancrennsix opranusmoB. Kierounas umxeHepus. Kiierounsle
KYJIBTYpBI. MUuKpOKIIOHAIBHOE pa3sMHOXEHHE pacTeHui. Knonnposanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. OKOJIOTMUECKHE M ITHUYECKHE
npo6sembl. 'MO — reneTndyecky MOAMPHUIIMPOBAHHBIE OPTraHU3MBI

Tema 10.3.
buorexHosiornu B
sKM3HHU U nipodeccuu

IIpojeccnonaIbLHO-OPHEHTHUPOBAHHOE COAEPKAHUE

OcCHOBHbIE HaIlpaBJIEHUs COBPEMEHHOW OMOTEXHOJIOTUU B MPO(ecCHOHATBHON AesITeNbHOCTH
yenoBeka. Metoapl 6MoTexHOI0ruU. OOBEKThl OMOTEXHOIOTUH. DTHKA OMOTEXHOIOTUYECKUX
U TEHeTHMYECKHX OJKclepuMeHTOB. IlpaBuia moucka U aHanu3a OMO3KOJIOTHYECKOU
uHbOpMallUK M3 PA3IUYHBIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4Has JIMTepaTypa, CpeacTBa
MaccoBoi nHpopMaiuu, cetb HTEpHET U pyrue)

IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE

IpakTuuyeckoe 3ansaTue Ne 12 «Keiicel Ha aHAN3 UHPOPMALIUU O HAYYHBIX JOCTIDKEHHSX B
00JIaCTH TEHETHUYECKUX TEXHOJIOTUH, KJIETOUYHOW WMHKEHEPHM, IUIIEBbIX OHOTEXHOJIOTHI.
3amuTa Keiica: MpeACTaBlI€HUE pPe3yJbTaTOB pELICHUS KeWCOB  (BBICTYIUIEHHE C
MIPE3CHTALINEH )»

OK-01
OK-02
OK-04
OK-07
I1K-2.2

Paznen 11. Pemienne xkeidicoB B 00J1aCTH OMOTEXHOJIOT M
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Tema 11.1

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE

OK-01

Bbuorexnosioruu u Pa3BuTHe OHOTEXHONOTMI C TNPUMEHEHHMEM TEXHUYECKHUX CHCTeM (OMOMHKEeHepHs, OK-02
TeXHHYECKHe CUCTeMbl | OnonH(dopMaTruka, OMOHMKA) W WX NPUMEHEHHE B JKU3HHM 4YEJIOBEKa, IMOUCK W aHAIN3 2 OK-04
nH(pOpMAaLIUY U3 PA3IUYHBIX UCTOYHHUKOB (HayyHas M y4eOHO-HAay4Has JUTepaTypa, CpeAcTBa OK-07
MaccoBol nHpopMaluu, cetb IHTEpHET U Ipyrue) [1K-2.2
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJIeP:KAHME
IpakTuyeckoe 3ansaTue Ne 13 Keticel Ha aHanu3 HHGOPMAIIMK O Pa3BUTUN OMOTEXHOJIOTHH C 2
[IPUMEHEHUEM TEXHUYECKUX CHUCTEM (IO MUHHU-TpyIIaMm). 3amuTa Keilca: IpencTaBiIeHHE
PE3yJIbTATOB PEHICHUS KeCOB (BBICTYINIEHUE C IPE3EHTAIUEH )
JAudepeHuipoBaHHbIi 3a4yeT 2
UTOro 78
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3. YCJIOBUA PEAJTU3AIIAN ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1. TpeGoBanus K MHUHHUMAJIbHOMY MaTepHAaIbHO-TEXHUYECKOMY
o0ecIeYeHNIo

Peanuzamus mporpaMMbl JAUCHUIUIMHBI TpeOyeT Halu4us ydeOHOro kabuHeTra
«buonorusay.

OobopynoBanue yueOHOro kaduHera:

- IOCA/I0YHBIE MECTA IO KOJIMYECTBY O0YUaIOUINXCS;

- pabouee MecTO MpenoaBaTelis;

- 0CKa KJ1accHas

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

- MUKPOCKOTIHI;

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

TexHuveckue cpeacTBa 00y4eHusi:

- KOMITBIOTEP C YCTPOMCTBOM MPOU3BEICHUS 3BYKA;

- IPUHTED;
- MyJIbTUMEIUA-TIPOEKTOD;
- 3KpaH

3.2. HudopmanuonHoe  obecrnieyeHue  0O0ydeHHS. Ilepeyensn

PeKOMeHAyeMbIX Y4eOHbIX M3AaHuil, 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 mnomnpaBkax k Konctutynum PO or
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 denepannm.
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3. [Ipuka3z Munobpuayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepkaeHun
dbenepalbHOrO  TOCYJIAapCTBEHHOTO  00pa3oBaTEIbHOTO CTaHJAApTa CPEIHETO
(mosiHOTO) OOIIEro oOpazoBaHus» (3apeructpupoBan B Muntocre PO 07.06.2012
Ne 24480.

4. Ilpukaz MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHuu
u3mMenennii B IIpuxa3 MwuHHCTEepcTBa o00pa3oBaHuss U Hayku Poccuiickoi
®enepaumu ot 17.05.2012 Ne 413 "OO yrBepxkiaeHuu (enepaibHOTo
TOCYy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CpeaHEero (IOJHOTO) 00IIero
oOpa3oBaHuA"».

5. [Tucemo [lenapramenTa rocyapCTBEHHOM MOMUTUKH B c(pepe MOATOTOBKU
pabounx kaapoB u JI[IO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganmu Mo OpraHU3alldd TMOJYYEHUs CPEIHEro odiiero oOpa3oBaHUs B
npenesax OCBOEHUS 00pa3oBaTENbHBIX MPOTrpaMM CpPeIHEro NpodecCHOHaIbLHOrO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 0oOpa3oBaHMsI C YYETOM TpEeOOBAHMIA
dbenepalbHBIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U IMOJIy4aeMOM
npodeccuu WM CHeUalIbHOCTH CPEIHEro NPO(HEeCCHOHATBHOTO 00pa30BaHUY.

HNuTepHeT-pecypcesl

1. www.ttgt.org (Caiit Tuxopeukoro Texnukyma Kene3Homa0pPOKHOTO
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 OUOJIOTHS, CTaThH,
HOBOCTH)

5. https://oblakoz.ru (Tpenaxep «O0aaKo 3HAHUI)

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

JlonoJiHUTe IbHbIE 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. — Pexum jgocryna:
http://www.iprbookshop.ru

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

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

Koutpoir u omeHka pe3ylbTaTOB OCBOCHHS 00IIe00pa3oBaTEIbHOM
JUCHUTUTMHBI PACKPBIBAETCS Yepe3 NUCHUILTMHAPHBIC PE3Y/IbTaThl, HAIIPaBICHHbBIC
Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN MO pasjenam U
TeMaM cojiep>KaHus yueOHOro Marepuaia

Oo0mas / Pa3nes / Tema Tun oneHOYHBIX MePONPUATHH
npodeccuoHaIbHas
KOMIIEeTeHI[US

OK-01 Tewmsr 2.1 -2.3, 3.1- 3.3, 4.1- 4.3, | ObcyxaeHue mo BOIpocam JISKIIHH.
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 CTHBIN
10.1, 10.2, 10.3IT-o/c, 11.111-0o/c | ompoc. TectupoBanme. BrimonHeHUE

3aJJaHUi TTPOMEKYTOUHOM ATTECTAIIHH.
WNupuBuyanbHas CaMOCTOSTEIbHAS
pabota. [IpencraBinenue pe3ynbTaToB
MPAKTUYECKHUX 3aHATHH.

OK-02 Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | Ob6cyxaeHue Mo BOIpocam JICKIIHH.
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 3aHATUH.
10.1, 10.2, 10.311-0/c, 11.1IT-0/c | IIpencraBieHne YCTHBIX COOOIEHUN C

npe3eHTaluel, TMOArOTOBIEHHBIX IO
MIEPEYHIO HUCTOYHHUKOB,
PEKOMEHIOBAHHBIX TIPETIO/IaBaTeIIeM

OK-04 Temsr 2.1 -2.3, 3.1- 3.3, 4.14.3, | OGcyxeHue 1o BONpocam JEeKIHU
5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | [IpeacraBnenue pe3yIbTaToB
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 TIPOMEKYTOUHOW aTTECTAIlHH.
NunuBuyanbHas CaMOCTOSTEIIbHAS
paborta. [IpeicraBienue pe3ynbTaToB
MIPAKTUYECKHUX 3aHATHH.

[1K-2.2 IT-o/c NunuBuayanbHas CaMOCTOSITEIbHAS

pabora. [IpeacraBieHue pe3yabTaToB
MPAaKTUYECKUX 3aHATUM. 3amuTa
KENCOB
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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.

.
o/
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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