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

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe o0pa3oBaTeabHoi mporpammbl CIIO:

OO6meoOpa3oBaTenbHas AucHHUIUIMHA «bUONOTHS»  SIBISETCS  00s3aTEIBHON
4acThlo  001e00pa30BaTENILHOTO I[HMKJIA O0pa3oBaTeNbHOM MPOrpaMMbI B
coorBeTrcTBUM ¢ DPI'OC CIIO mo cnenuansHoctu 23.02.08 CrpoutenbcTBo
YKEJE3HBIX JOPOT, MyTh U ITyTEBOE XO35HCTBO

1.2. Heau 1 niIaHUpPyeMble Pe3yJabTAThl 0CBOEHMSI AUCIUIIIAHBI:
1.2.1 Heau TUCHUILIMHBI

Hean. OoBJaZcHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-
(YHKIIMOHATBLHOM OpraHU3allMy KUBBIX CUCTEM Pa3HOr0 paHra M MpuoOpeTeHHue
YMEHUN HCIIOJB30BaTh 3T 3HAHUA JJIsi TPAMOTHBIX JIEMCTBHUM B OTHOIICHHUH
00BEKTOB KUBOU MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX ITPOOIIEM.

JlocTrxkeHre ey u3y4yeHus JUCIUILINHBI «bruosorus» Ha 6a30BOM YpOBHE
obecrieunBaeTCs PEIICHUEM CIICAYIOIINX 3a1a4:

- OCBOCHHME OOYYArOUIMMMCS CUCTEMbl 3HAHUN O OMOJIOTUYECKUX TEOPHSX,
YUYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MPABUIIAX, CIYKAIIUX OCHOBOMU
11 (OpMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYyYHOW KapTHUHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUHU, MHOTOOOPa3ul U OCOOEHHOCTSX YKUBBIX
CHCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICOBaHNUSIX B OMOJIOTHY;

- (bopMHpoOBaHHE y OOYUYAIOIIUXCS MO3HABATEIBHBIX, MHTCIUICKTYAIbHBIX W
TBOPYECKUX CIOCOOHOCTENW B MpOIlECCe aHalu3a JAaHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3MVISIIOB, MJAEHM MW TMOJAXOJAOB K HW3YUYCHHIO JKHUBBIX
CHUCTEMPA3HOTO YPOBHS OpraHu3alluu;

- CTaHOBJEHME Yy OOyd4aromuxcsi oO0ueil KyabTypbl, (DYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH M OIEHUBATH SBJIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbBITA, MOJYYECHHBIX MPHU
U3Y4YeHUU OMOJIOTHH;

- ¢dopMmupoBaHHE Yy OOYYAIOIMIUXCS YMEHUW WIIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YeJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

- BocnUTaHue YOEXKJIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
IPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOIOIEHUS STUIECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBAHUN;



- OCO3HAHWE IIEHHOCTHM OHMOJOTMYECKUX 3HAHUM JJI TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- IpUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHUM B MOBCEIHECBHOM >KU3HH
JUISL OLIEHKH TIOCIIEACTBUI CBOEH JESATEIBHOCTH MO OTHOUIEHUIO K OKPYKAKOLIEH
cpene, COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBaHME U  COOJIOJEHHE  MeEp
npodrtakTHKY 3a00I€BaHUT.



1.2.2. Ilnanupyemblie pe3yJbTAaThl OCBOEHHUsI 00111e00pa30BaTeJbHOM AUCHUIJMHBI B cooTBeTcTBUU ¢ DPI'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  TPydy, OCO3HAaHUE  IIEHHOCTH | OMOJOTMH B CHCTEME  HAy4yHOIO  3HAHU;
MacTepcTBa, TPYy10Jio0ue; (YHKIIMOHATBHOW  TPaMOTHOCTH — YeJoBeKa Ul
— TOTOBHOCTH K aKTUBHOU HeATENbHOCTH | PCHICHUS JKU3HCHHBIX npooem;
TEXHOJIOTMYECKOM W  COLUMAJbHOW  HANpaBJIECHHOCTH, | ~ c(hOpMUPOBAHHOCTD YMCHUA  PACKPBIBATH
OK 01. Beioupath ciocoObl | criocoGHOCTD MHUIIANPOBATE, MJTaHUPOBATH U | COlep)KaHWe OCHOBOIOJIATAIOIIUX — OMOJOTHYECKHX
pEeLICHUA 3a1a4 CaMOCTOSITEIBHO BBIIIOJIHATE TAKYIO AEITEIBHOCTE; TCPMUHOB H TTOHATHH: KN3Hb, KICTKA, TKaHb,
npodecCHOHATBLHON — WHTepeC K pasiMuHbIM cdepaM NpodeccHOHanbHON | OPTAHH3M, BUI, MOMYISLHS, 9KOCHCTEMa, OHOLCHO3,
JIEATENBHOCTH IPUMEHUTENBHO | feqTebHOCTH ouocthepa; Merabomusm  (0OMEH  BeEIIECTB U
K pa3jIM4HbIM KOHTEKCTaM Osj1ajenne YHHBepCATbHBIMH yueGHbpIMH | IPEBPAILICHHE SHEPIHH), TOMEOCTa3 (CaMOpPEryJisiis),
103HABATEIbHBIMH JICHCTBHSIMHE: O6uocuHTe3 OejKa, CTPYKTYpHas OpraHU3alMsl KUBBIX
a). 0a3oBbIe JJOTHYECKHUE JefiCTBUA: CHCTEM, AUCKPETHOCTD, CaMOpeTyJIAIHNA,
—  CaMOCTOSTENLHO (POPMYIHUPOBATH M aKTyAIH3UPOBAThH CaMOBOCIPOU3BE/ICHUE(PETPOTYKIIHS),
po0JIeMy, pacCMaTpUBATh €€ BCECTOPOHHE; HaCJICICTBCHHOCTD, H3MCHINBOCTS,

SHEPro3aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBAs
OpraHu3alMs;

- c(hOpMUPOBAHHOCTH YMEHUS pacKpbIBaTh
CoJIepKaHUE OCHOBOIOJIATAIONMIUX  OHMOJIOTHYECKUX
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.BaBunosa, 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,

— YyCTaHaBIWBAaTh  CYIIECTBEHHBIM  TpPHU3HAK  WJIHU
OCHOBaHUSI  JJIA  CpaBHEHHUs, Kilaccupukauuu U
0000IIeHHS;

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

— BBUIBIIATH 3aKOHOMEPHOCTM M MPOTUBOPEUUs B
paccMaTpUBAEMBIX SIBJICHUSX;

— BHOCUTH KOPPEKTHBBI B JIESITECIIBHOCTb, OILICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJIAM, OLEHUBAThb PUCKHU
IMOCJICICTBUHN NCATCILHOCTH;

— pa3BHUBaTh KpPEATHUBHOE MBIIIJICHUE MPU PEUICHUU
JKU3HEHHBIX TIPpoOiieM

0). 0a3oBble Hcciea0BaTeIbCKHE eliCTBUA:

- BJaJeTh HaBBIKAMU Y4YeOHO-HCCIEIOBATEIBCKON U




NPOCKTHON  JICATEIILHOCTH, 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;

- aHAaJIM3UPOBATh IMOJYYCHHBIC B XOAC PCIICHHA 3adaydu
pe3yJIbTaThl, KPUTUUYECKH OLICHUBATh MX JOCTOBEPHOCTb,
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 OPUTMHAJIBHBIE
IMOAXOIBI Y PELLIECHUA,

- CIIOCOOHOCTb MX MCIIOJIb30BaHMs B IIO3HABATEIIbHOW U
COLIMAIbHON ITPAKTHKE

MPOIIECCOB W SIBJICHWI; OpraHU3AIMM W TPOBEICHUS
OHOJIOTUYECKOTO IKCIEPUMEHTA, BBIJIBHOKCHUS
THUIOTE3, BBISIBJICHUSA 3aBHCHMOCTH MEXIY
HCCIIeTyeMbIMU BEJIMYMHAMH, 00BsICHEHHS
MOJIYYCHHBIX  PEyJAbTaTOB U (PopMyIHpOBaHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAyYHBIX MOHSITHIA,
TEOpPUI U 3aKOHOB;

- c(hOpMUPOBAHHOCTH
CYIIIECTBCHHBIC MIPU3HAKU BHUPYCOB, KJIETOK
MPOKApUOT U OYKAPUOT; OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OHOreoLeH030B u YKOCHCTEM; 0COOCHHOCTU
MpoIlecCOB OOMEHa BEIIECTB M W IPEBpaIlICHUS
JHEPruu B KIETKE, (POTOCHHTE3a, IMIACTHYECKOTO W
SHEPreTHYECKOro oOMEeHa, XEMOCHHTE3a, MHTO3a,
Mei03a, OTUIOOTBOPEHUS, PA3BUTHS U PAa3MHOKEHUS,

YMCHHUA BBIACTIATH

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

MIPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOUTaHws,
BJIMSIHUSI KOMIIOHEHTOB 3KOCHUCTEM, AHTPONOTEHHBIX
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 HACIIEIOBaHUSA
NPU3HAKOB y OPraHU3MOB, COCTaBJISITh CXEMBbI
TepeHoca BEMIECTB M DHEPTHUU B DKOCUCTEMAX (IIETH
MMUTAHUS, TUIIEBHIC CETH )

OK 02. Ucnons30BaTh
COBpPEMEHHBIC CPEJICTBA
IIOMCKa, aHaJIn3a U

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

- cpOpMUPOBAHHOCTh YMEHUN KPUTHUECKH OI[EHUBATh
nH(pOpMAaITHIO OMOJIOTUYECKOTO CoJIepKaHus,
BKJIFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3IMUHBIX




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

HAayKd ¥ OOIIECTBEHHOW TMpPaKTHKHA, OCHOBAHHOTO Ha
JUAJIOTe KYIbTYpP, 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 OCYIIIECTBIISATh MPOEKTHYIO u
HCCJIE0BATEIbCKYIO JIESITSIIPHOCTh WHIWBHAYAIHHO U B
rpyme;

OBJaagenue YHUBEPCAJIbHBIMHA Y4eOHBIMH

NMO3HABATEJIbHBLIMH JIeliCTBUSIMH:

B) pabora ¢ undgopmanmeii:

- BIAJACTh HAaBbIKAMU TNOJy4YEHUS HHQOpPMAIUMK U3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSATEILHO
OCYIICCTBIISATh TIOMCK, aHAIHW3, CHCTEMATH3aIllUI0 |
WHTEpIpeTayio HHHOPMAIIMN Pa3IMYHbIX BUIOB B (opMm
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 158 MOpaJIBHO-
THYECKUM HOPMaM;

- HWCIOJIb30BaTh  CPEACTBA  HH(MOPMAIIMOHHBIX U
KOMMYHI/IKaIII/IOHHI)IX TGXHOHOFI/Iﬁ B pGHIGHI/II/I
KOTHUTHUBHBIX, KOMMYHMKATUBHBIX U OPTraHU3AIIMOHHBIX
3a/1a4 ¢ COOJI0IEHUEM TPEOOBaHUI IPTOHOMHKH, TEXHUKH
0€301MMacHOCTH, TUTUEHBI, PECYpCcOCOepeKeHHsI, 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 HCIIOJIb30BAaTh IMOHATHIHHBIN
arnmnapat OMOJIOTHH




nHpopmanuu, HH(DOPMAITMOHHOM 0e30MacHOCTH

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

pa6OTaTB B KOJUVICKTHUBEC U
KOMaHIC

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

OBJaieHUe YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMH
JeHCTBUSAAMM:

I) COBMeCTHaA AesITeJIbHOCTh:

-IIOHUMATh U MCHOJI30BaTh MIPEUMYIIECTBA KOMaHIHON U
WHIUBUAYAIbHON paboThI;

-IIPUHUMATD (S8 COBMECTHOM JIeSITeJIbHOCTH,
OpPraHU30BbIBaTh U KOOPJIUHUPOBATH JECUCTBUS MO €€
JIOCTH>KEHHIO: COCTAaBJIATh IIAH 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, MPOSBIATH 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 JIOJEH Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTH TMOHUMATh MHP C TO3HIINH
JIPYroro 4ejioBeKa

peryJIsiTHBHBIMH

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

OK 07.
ConeiicTBOBAaTh COXPaHEHUIO

B 006J1acTH 3K0JI0rH14€eCKOro BOCIIUTAHUSA

- c(OPMHPOBAHHOCTh  IKOJIOTUYECKOH  KYIBTYpBHI,

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




OKpY>KaloIleu cpebl,
pecypcocOepeReHHIO,
MPUMEHSTH 3HAHUS 00
M3MEHEHUH KIIMMATa,
MPUHLIUIIBI OEPEKIUBOTO
IPOU3BOJICTBA, (P (PEKTUBHO
JICUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUSIX

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

- IUIAHUPOBAaHME M  OCYIIECTBICHHUE
OKpY’)KalIllel cpele Ha OCHOBE
YCTOMUYMBOTO pPa3BUTHUS YEJIIOBEUECTBA;
-aKTUBHOE HEIpUATHE JCHUCTBUN, IPUHOCSIIMX Bpex

NEUCTBUH B
3HaHUA  Ieien

OKpYXaloIlei cpeje;

-YMEHHE IIPOrHO3UPOBATh HeOJIaronpusTHbIE
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€30MaCHOCTH  CBOEr0  3JI0POBbSI M 3J0POBbBS
OKPY’KaIOIIMX JIFOJeH, COOII0IEHIE 3I0pOBOT0 00pasa
’KU3HH, HOPM T'PAMOTHOTO [TOBE/ICHHS B OKPY)KAIOILEH
NPUPOAHON  cpele; IOHMMAHME HEOOXOAUMOCTH
VICTIOJIb30BaHUSI TOCTHIKEHHI COBPEMEHHOH OMOJIOrHU
U OMOTEXHOJIOTHI TS PaLMOHAIBHOTO
IPHPOIOIIOIH30BAHUS

MK 2.5

Cobmronats TpeOOBaHUS
OXPaHbI OKPYXKAIOWIEH CPEbI,
OXpaHbl TpyZa U
IIPOMBIIIJIEHHON 0€3011acHOCTH
IPU CTPOUTENBCTBE U
OKCIUTYaTaI[H KeJIE3HBIX
JOpOT.

— TOTOBHOCTb K  Tpydy, OCO3HaHUE  LEHHOCTH
MacTepcTBa, TPyI0ito0ue;

— TOTOBHOCTH K aKTUBHOM
TEXHOJIOTHYECKOM W  COIMAJIbHOW  HANpPaBJICHHOCTH,
CIIOCOOHOCTH VHULIMMPOBATh, IUIAHUPOBATh H
CaMOCTOATENIbHO BBINOJIHATH TAKYIO JE€ATEIIbHOCTB;

— UWHTEpeC K pas3nu4HbIM cdepaMm npodeccuoHaNbHON

ACATCIIBHOCTH

JACATCIIBHOCTH

ChopMupoBaHHOCTH YMEHUS TPUMEHSTD MMOTYYECHHbBIE
3HaHUS U1l O0BACHEHUS] OUOJIOTHYECKUX MTPOLIECCOB U
SIBJICHUH, JUIA MPUHATHS TPAKTHYCCKUX DPEIICHUA B
IIOBCENHEBHON JKM3HHM C IEIbl0  00ecIeueHus
0E30MacCHOCTH  CBOEr0  3JI0POBbS U 3J0POBBS
OKPY>KaIOIIUX JIF0JIeH, COOI0IeHHEe 3I0pOBOT0O o0pa3a
YKU3HU, HOPM TPaMOTHOTO TOBEJECHUS B OKpY>KaroIeit
cpefe; TMOHUMAaHUE HEOOXOJIUMOCTH WCIOIh30BaHUS

JOCTUKECHU I COBPEMEHHOM Ouosiorun u
OMOTEXHOIOT U JUTS palroOHAIBHOTO
IIPUPOIOIIOIB30BAHNS
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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 TUCITHIIJIMHBI

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 | @opmMupyemble
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 xuBoi mpupojae. CBsi3u OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYCCKIUMH U 2 OK-02
Buosorusi kak Hayka. | IpYyrMMH €CTECTBEHHBIMU HaykamHu, (uiocodueil, penurueit, 3TUKOM, S3CTETUKOW U MPaBOM.
Oo0masi xapaktepucruka | Pons Ouonornu B (QOpMHUPOBAaHMHM COBPEMEHHOM HaydHOW KapTuUHBI Mupa. CHcrema
JKM3HH OMOJOrMYeCKNX HayK. MeToabl TMO3HaHMS >KUBOM MpUponbl (HAOMIOJIEHUE, SKCIEPUMEHT,
OMHCaHWEe, U3MEpeHHe, Kiaccupukalus, MOAECTUPOBaHUE, CTaTHCTHYeckas oOpaboTka
TaHHBIX). JKuBbIe cucTeMbl (OMOCHCTEMBI) KaK MpeaMeT nu3ydeHus: ononoruu. OTiamune >KUBBIX
CHUCTeM OT HeopraHuyeckoil mpuponbl. CBoicTBa OmocucTeM M MX pa3zHooOpasue. YpOoBHH
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
MHHepaJbHbIe BemecTBa | [IpakTnueckoe 3ansaTue Ne 1 «buonornyeckasi posib MUHEPATbHBIX BEIIECTB B 00ECIICUCHHUH 1
KU3HEESITEIIbHOCTH OPraHU3MOB, MPOSIBICHUHN JKcOaTaHCca MUHEPAJIBHBIX JJIEMEHTOBY
benku. CoctaB u cTtpoeHue OenkoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. Hesamennmble u 2

Tema 2.2.
Buojiornueckn BaskHbIe
XHMHYEeCKHe COeJMHEeHHU A

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

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

VYraeBoasl: MOHOcaxapubl (TIHOK03a, pubo3a M Je30KCHpub03a), nucaxapuibl (caxaposa,
JIaKTO3a) W TMoJucaxapuibl (Kpaxmani, TJIWKOTEeH, IeJUToi03a). buonornyeckue GyHKINHA
yrneBonoB. Jlumuapl:  Tpuraunepuasl,  gocomunuasl, crepouiasl.  I'mapoduibHO-
ruapodoOHbie cBoiicTBa. buonornueckue Qynkuuu aunuaoB. CpaBHEHHE YITIEBOAOB, OEIKOB
U JIMIIAJI0B KaK UCTOYHUKOB 3Heprun. Hyknennossie kucnorsl: JIHK u PHK.

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

[uTonorus — Hayka o kierke. Kinerounas reopust — mpuMep B3aUMOACUCTBUS Hel U (HaKkTOB B
HAay4yHOM IO3HaHMHM. MeTonpl u3ydeHus KiIeTkd. KieTka kak LEIOCTHas XUBas CUCTEMA.
OOmme mnpu3HAKKW KIETOK: 3aMKHyTas HapyxkHas MemOpana, wmonekynsl JIHK kak
TeHEeTUYECKUH ammapar, cucreMa cuHTe3a Oenka. Tulbl KIETOK: SyKapuOTHYecKas U
npokapuotnyeckasd. OCoOEHHOCTU CTPOEHMs NMPOKApUOTHYECKOM KieTkH. KieTtouHas creHka
Oakrepuii. CTpoeHHE DJYyKapHOTHYECKOW KJICTKH. (OCHOBHBIE OTJIMYUS PACTUTEIHHOM,
KUBOTHOW M TpUOHON KiIeTKU. [IOBEpXHOCTHBIE CTPYKTYphl KIETOK— KJIETOYHAs CTEHKa,
INIMKOKAJIMKC, MX ¢yHkuuu. [lnasmaruyeckas MemOpaHa, ee CBOHCTBA W (YHKLUH.
Huromnaszma u ee opraHoujsl. OnHomemOpaHHble opraHouasl kietku: OJIIC, ammapar
l'onpmxu, mm3ocomsl. IloyaBTOHOMHBIE OpPraHOMIBI KJIETKH: MUTOXOHIPHHM, IIJIACTHIBI.
[Ipoucxoxaenue MUTOXOHApUM M miuacTua. Buael nmnactun. HememOpanHbIE OpraHouibl
KJIETKH: puOOCOMBI,  KJIETOYHBIH  IIEHTP,  LEHTPUOIM,  PECHUYKH,  KTYTHUKH.
OYHKIMMOPraHOUI0B KJIETKU. BritoueHus. Sapo — perynstopHbslil HeHTp kieTku. CTpoeHue
aapa: sjiepHas 000JI04Ka, KapHOIUIa3Ma,XpOMAaTHH, SJIPHILKO. XpomocoMbl. TpaHcmopT
BEILIECTB B KJIIETKE

Pazpean 3. JKusnenesareabH

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 BelleCTBA W OSHEPruM 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. DPppexkTuBHOCTh poToCcHHTE3a. 3HAaUeHHE (HOTOCUHTE3a JUIS KU3HU Ha
3emie. Biausiaue ycnoBuii cpezibl Ha GOTOCHMHTE3 U CMIOCOOBI MOBBIIIEHUS €0 MPOAYKTUBHOCTH
y KYJIbTYpPHBIX pacTeHuH. XeMOCHHTe3. XEMOCHHTE3Upylollue OakTepuu. 3HaueHUe
XeMOCHHTe3a JJIs )KU3HU Ha 3emiie. DHepreTuueckuil oOMeH B kiieTke. Paciiensienue BemecTs,
BBIJICJICHUE W aKKyMYJIHMPOBAaHHWE OHHEPTUM B KIETKE. OTalbl YHEPreTHYecKOro OoOMEHa.
I'muxonu3. bpoxkenue u ero Buasl. KucimopogHoe oKucieHHe, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunupoBanue. IHHEKTUBHOCTh IHEPIETUUECKOT0 0OMEHA

Tema 3.2.
Buocunres 0eska

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

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

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

OK-01
OK-02
OK-04
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Tema 3.3. Hexknerounsie ¢opmbl xku3HU — BUPYCHL. Mctopust oTkpbeiTHs BupycoB (/. WM. MBaHOBCKUIA). 2
Bupycsoi Oco0eHHOCTH CTPOEHMSI M KU3HEHHOTO LKKJIa BUpycoB. bakrepuodaru. bonesnu pacrenwii,
KUBOTHBIX M YEJIOBEKA, BBI3bIBaCMbIe BHUpycaMu. Bupyc ummynonedunura yenoseka (BUY) —
Bo3Oyautens CIINa. ITpodrmakTiuka pacpocTpaHeHus BUPYCHBIX 3a001eBaHU
Pasznen 4 Pa3zmHoKeHHe W HHANBUAYAJIbHOE Pa3BUTHE OPraHNU3MOB 8
Tema 4.1. KieTounslii nuk, Wiu >KM3HEHHBIN UK KieTku. MaTepdasa u muto3s. [Ipoueccsl, 2 OK-01
7KU3HEeHHBIH IUKJI nporekarmue B uaTepdase. Permmkarus — peakius marpuadoro cuate3a JJHK. Ctpoenue OK-02
KJIeTKH XpoMocoM. XPOMOCOMHBIN Ha0Op — KapUOTHUIL. JMTIIOUTHBIA M TalUIOWAHBIA XPOMOCOMHBIE OK-04
HaOopsl. Xpomatuasl. [{uTonornueckre OCHOBBI PAa3MHOKCHHS M MHIAUBUAYAIBHOTO PAa3BUTHS
opranu3moB. [lenenune kinetkn — muto3. Craaum mwurtosa. [Ipomeccel, mpoucxopsimme Ha
Pa3HBIX CTaAUSAX MUTO3a. bruonorudyeckuii cMpicia muTo3a. [Iporpammupyemasi TuOEIb KISTKH -
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 pasMHOXeHHe. VCKyCCTBEHHOE KJIOHHMPOBAaHME OPraHU3MOB, €r0 3HAYCHHE IS CEJICKIIWU.
[TommoBoe pa3mMHOXKEHHE, €ro oTiIMuus oT Oecronoro. Meio3. Cramuu Mmeiosa. Ilporecchr,
poucxosilue Ha craausax Meinosa. IloBemenme xpomocom B Menose. KpoccuHrosep.
buonornyeckuii cMbica U 3HaueHuWe Meiosa. ['ameToreHe3 — 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. OmtonoTBopenue. [laprenorenes
Tema 4.3. NuauBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOpHOHANBLHOE pa3BUTHE (IMOpHOTeHe3). DTarbl 2
NuauBuayanbHoe SMOPHOHAILHOTO Pa3BUTHS Y TO3BOHOYHBIX )KUBOTHBIX: APOOJICHHUE, TACTPYIISAIHA,
pa3BUTHE OPraHu3MoB | opraHoreHes. [loctamOpuoHanbHoe pa3BUTHE. THUITBI TOCTAIMOPHOHATILHOTO PAa3BUTHUA:
npsiMoe, HempsAMoe (JTMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OpraHU3MOB; (PaKTOPHI,
CHIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOJACTBA. PocT U pasButue pactenuil. OHTOreHe3
IIBETKOBOTO PACTECHHUS: JBOMHOE OTUIOJJOTBOPEHUE, CTPOCHHE CEMEHH, CTaJIUU PA3BUTHS
IIpakTnueckoe 3ansitue Ne 3 «MHpexnuoHHbIe 3a00J7€BaHUS 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. PoJib TUTOIOTHH ¥ SMOPUOJIOTHH 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'eHeTmueckas CHUMBOJIMKA, HCIIOJIB3yEMasl B CXCMaxX CKpCIlIPIB&HPIfI.

3aKOHOMEPHOCTH HaclleI0BaHMsI IPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHaenem.
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MoHoruOpuaHOe CKpeluBaHue. 3aKOH €IMHOOOpa3usi THUOPUIOB TEPBOTO TOKOJCHHUS.
[IpaBuno noMuHUpOBaHMS. 3aKOH pACIICIUICHUS MPU3HAKOB. ['MIOTE3a YUCTOTHI TaMer.
[TonHoe 1 HenonHOe JOMUHUPOBaHUE. JurubpuiHoe CKpeluBaHue. 3aKOH HE3aBUCUMOTO
HaclenoBaHUs TNpu3HakoB. lLluToreHermyeckue OCHOBBI JTUTHOPHAHOTO CKPEIIMBaHUA.
Ananuzupyroiiee ckpemuBanue. Vcnonap3oBaHMe aHAIM3UPYIOMIETO CKPEIIUBaHUS 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, COCTABJICHHE T€HOTHUIHYECKHX CXEM
CKPEIIMBAHUS

Tema 5.2.
CuenienHoe
HACJIeIOBAHHE
NMPU3HAKOB

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

HpaKTI/I‘{eCKOC 3anaTue Ne 5 «Pemenue 3aga4 Ha ONpeACICHUC BCPOATHOCTU
BO3HHUKHOBCHHUS HACJIICACTBCHHBLIX IIPU3HAKOB IIPpH CHCIINICHHOM HACJICJOBAHHUH, COCTABJICHUC
TFCHOTHUITMYCCKHX CXEM CKPCIIWMBAHUA)

Tema 5.3.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

W3meHunBOCTh. BHbl M3MEHYMBOCTU: HEHACIEACTBEHHAs M HacielcTBeHHas. Ponb cpensl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTePUCTHKA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.
BapuanuonHsIil psa v BapuannoHHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KauecTBEHHbIE MPU3HAKU U UX HOopMa peakiuu. CBolicTBa MOAM(PUKAMOHHON U3MEHYUBOCTH.
HacnesnctBeHHas, WM TIe€HOTHUIMYECKass WM3MEHUYMBOCTb. KoMOWHATHBHas H3MEHUYUBOCTb.
Meiio3 U monoBOMl mpomecc — OCHOBa KOMOMHATHUBHOW HM3MEHYMBOCTH. MyTanuoHHas
n3MeH4nBoCTh. Krnaccugukanus myTtanuid: reHHble, XpOMOCOMHbBIE, F'€éHOMHBIe. YacTtoTa u
MPUYKHBI MyTanuii. Myrarensble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACJIEICTBEHHOMN
n3menynsoctu H. 1. BaBunosa

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

Tema 5.4.
T'eHeTHKa 4Yejl0BeKa

I'enetnka wuyenoBeka. Kapuotun uenoBeka. (OCHOBHBbIE METOJABl TE€HETHUKHU 4YEJIOBEKa:
TeHEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKHH, OWOXUMHUYECKUN, MOJICKYISIPHO-
reHeTuyeckuid. COBpEMEHHOE ONpe/eNieHNe T€HOTUIA: MOJHOTE€HOMHOE CEKBEHHUPOBAHME,
TeHOTHNHPOBaHKUE, B TOM uucie ¢ nomomipio [11[P-anamm3a. HacnencrBennsie 3aboeBaHmst
YeloBeKa: TeHHble Ooje3Hu, OOJIe3HH ¢ HACIEICTBEHHOW MPEeApacroioKeHHOCTHIO,
XPOMOCOMHBIE OOJIE3HU.
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ComaTnueckue U reHepaTuBHbIe MyTalui. CTBOJIOBBIC KJIETKH. [IpHHIHIIBI 310pOBOTO 00pasa
KU3HU, JIMAaTHOCTUKU, MNPOPUIAKTUKUA U JICUEHUS TeHeTHdyeckux OomnesHell. 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.
CeugerenbcTBa 3BoonUM. [laneoHTonornyeckue: mocie0BaTeIbHOCTh MOSBICHUS] BHIOB 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,
aHAJIOTUYHBIC, pyIUMEHTapHBIC OPTaHbl, aTaBU3MbI. MOJIEKYIIPHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHM3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0ONMYECKHX MyTed y BCEX IKHUBBIX
opranu3moB. OBomonmoHHass Teopus Y. [apBuna. Ilpenmnoceuiki BO3HMKHOBEHUS
JapBUHM3MA. J[BIDKYyIME CHJIBI SBONIONUHM BUIOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHUE
MIPU OTPAHUYEHHOCTH PECYPCOB, HEOIpeneI€HHAs H3MEHYHBOCTh, OOph0a 3a CyIIeCcTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxposBoJrronus

Cunrernueckast Teopust 3Bomouuu (CTD) m e€ OCHOBHBIE MONOXKEHHUS. MHKPOIBOJIOLHS.
[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 — HampaBisitouiuii ¢akrop
sBoolK. POpMBI €CTeCTBEHHOro 0TOopa. IIprcnoco0neHHOCTh OPraHu3MOB KaK pe3ysbTaT
sBomtoruu. [Ipumeps! npucnocoGnenuit y opranuzMoB. Apomopdo3sl 1 uanoasanTauuu. Bug
u  BugoodOpazoBanue. Kpurepunm Buga.  OcHoBHBlE  (GOpMBI  BHJI000pa30BaHUS:
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 pa3BUTHE JKM3HHU Ha 3emuie

Tema 7.1.
3apo:kaeHue u pa3BuTHE
JKH3HHU

JloHayuHble MpENCTaBICHUS O 3apOXKICHHMM >KW3HU. HayuHble THUIIOTE3bl BO3HUKHOBEHHS
KU3HM Ha 3emJyie: abOMOoTeHe3 W MaHCIEepMUs. XUMUYECKasl dBOJIONMSA. AOHOTEHHBIA CHHTE3
OPraHMYECKUX BEIIECTB U3 HEOPTAHUYECKUX.

OK-01
OK-02

16




DKCHEpUMEHTAIbHOE  MOATBEPXKICHUE XUMHUYECKOW dBojonuu. HavanbHble — 3Tamnbl
ounonornueckoi sBomtonuu. ['unoresza PHK- mupa. ®opMupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKU. [lepBbie KIIeTKM U uX 3BoMOIUsA. DOpMUPOBAHHE OCHOBHBIX
IpyNN XKUBBIX OpraHu3MoB. Paszputue xu3Hu Ha 3emiie mo spam u nepuojam. Karapxeii.
Apxeiickas u mporepo3oiickas 3psl. [lameo3oiickas spa u e€ mepHoAbl: KeMOpHUHCKHUH,
OPJIOBUKCKUM, CUITYPUNCKUM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, MepMCKUi. Me3o3oiickas spa u
€€ IMepUoIbl: TPUACOBBIA, IOPCKHUM, MenoBol. KaitHo3olckasgs 3pa ©U €€ NEepPUOMbL:
I1aJICOT€HOBBII, HEOT€HOBBIM, AHTPOIIOT€HOBBII.

Tema 7.2.
CucreMa OpraHu4eckKoro
Mupa.
IIpoucxoxnenue
YeJIOBEKA-aHTPOIOreHe3

CucremMa OpraHM4ecKOr0 MHpa KakK OTpaKeHHe HBOJIONMH. OCHOBHBIE CHCTEMATHYCCKHE
TPYIIBl OPraHU3MOB. XapaKTEPUCTHKA KIMMAaTa W TEOJIOTMYECKUX TporeccoB. OCHOBHBIC
3Tarbl 3BOJIIOIUU PACTUTEIHHOTO U KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHUIl U )KUBOTHBIX.
[osiBieHue, paciBET U BEIMUPAHUE TPYIIIT JKUBBIX OPTaHH3MOB.

DBOJIOIMS YeJIOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue mpencTaBiIeHd O TPOUCXOXKICHUN
yenoBeka. MeTopl n3ydeHus antpornorene3a. CxoAcTBa U pa3auyuus YEIOBEKa U KUBOTHBIX.
CucremaTdeckoe TOJOXKEHUE 4YeloBeka. JIBmwkymue cwmibl ((akTopbl) aHTPOIOTeHe3a.
HacnencrBeHHas M3MEHUMBOCTh M €CTECTBEHHBIM OTOOp. OOINECTBEHHBIH 00pa3 JKU3HH,
M3TOTOBJICHUE OPYIHUH TPY/Ja, MBIIIJIEHUE, PEYb

Tema 7.3.
OCHOBHBIE CTAIHHA
IBOJIIOIIMH YeJIOBEKA

OcHOBHBIE CTaIMM ¥ BETBU SBOJIIOLMU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymensblil, YenoBek
npsaMoxonanmii, YenoBek HeaHAEpPTAIbCKHUM, YenoBeK pa3yMHBIM COBPEMEHHOTO THIA.
Haxonku nckomaemMbIX OCTaHKOB, BpeMsl CYIIECTBOBaHMsI, 00JIACTh PaCIpPOCTPaHECHUs, 00BEM
TOJIOBHOTO MO3ra, o0pa3 *u3HHu, opynus. YenoBeueckue packl. OCHOBHBIE OOJBIINE PACHI:
eBporieouiHas  (eBpasuiickasi), HETpOaBCTpaoOWAHAs (PKBATOpHAJIbHAS), MOHTOJIOUIHAS
(a3maTcko-amepukaHcKas). UepTel MPUCTOCOOIEHHOCTH MPEICTaBUTENEH YeI0BEUECKUX pac K
YCJIOBHSIM CyIIecTBOBaHUs. ENMHCTBO uenoBeueckux pac. Kputuka pacuzma

IIpakTnueckoe 3ansitue Ne 9 «[Iprcrnoco6ieHHOCTh YeI0BEKa K Pa3HbIM YCIOBHUSM CpEIbl.
Bnusiaue reorpaduueckoii cpeibl Ha MOP(QOIOTHIO U (PU3UOTIOTHIO YEIIOBEKa

OK-07

Pa3nes 8. Opranusmel u OKpysKamas cpeia

Tema 8.1. DKoJorus Kak Hayka. 3a/laddl M pasieibl SKOJIOTUUA. MEeTObl SKOJIOTHYECKUX HCCIIeI0BAaHUI. OK-01
IKOJIOTHSI KAK HayKa. | DKOJIOTMYECKOE MHPOBO33PEHHE COBpeMEHHOro 4yenoBeka. Cpelbl OOMTaHHS OpPraHU3MOB: OK-02
Cpenbl KU3HH. BOJHAsI, HA36MHO-BO3/YIITHAs, IOYBEHHAs, BHYTPHOPTaHU3MEHHAsA. DKOJIOTHYECKHE (PaKTOPHI. OK-04
JKoJIornyecKune Knaccudukanms skomorndeckux (GakTopoB: aOMOTHYECKHE, OMOTHYECKHME W aHTPOIIOTCHHBIE. OK-07
haxTopsl JleiicTBre SKOIOrHUECKUX (aKTOPOB HA OPTAaHU3MBI.
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AbunoTtnueckue (pakTopsl: CBET, TeMIepaTypa, BiaxkHocTh. DoTonepuoausm. [Ipucnocobienus
OpPraHu3MOB K JEHCTBHIO abuoTHYecKuX (pakropoB. buosnormdeckue putmel. buorndeckue
¢dakTopsl. Buasl OMOTHYECKUX B3aMMOJEHCTBHIA: KOHKYPEHIUS, XUITHUYECTBO. [lapazuTtusm,
MYTYyaju3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJICOHWYECTBO), aMEHCAJIN3M, HEUTpalu3M.
3HayeHne OMOTHMYECKUX B3AaMMOACWUCTBUI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPHPOJIHBIX

cOo00I1IIeECTBAX
Tema 8.2. DKOJIOTHYECKHE  XapaKTepucTUku mnomyisiuu. (OCHOBHbIE — IOKa3aTead  MOMYJSALUU: 1
JKOJ0rHYecKne YHUCJICHHOCTb, IUIOTHOCTb, POXKIAeMOCTb, CMEPTHOCTh, NPHUPOCT, MHUrpauus. JnHamuka
XapaKTepUCTHKHU YHCJIEHHOCTHU MOMYJISIIUY U €€ PeryIisiius
Mony Il HHA IIpakTnyeckoe 3ansiTue Ne 10 «I[Toncuér mmoTHOCTH MOMYJISIMNA Pa3HBIX BUAOB PACTCHUI 1
Pa3nes 9. CooluecTBa M 3K0JIOTHYECKHE CHCTEMbI 12
Tema 9.1. Coo6mecrBa | CooOuiecTBo opraHu3MoB — OuoreHo3. CTpyKTypsl OMOLIeH03a: BUJOBasl, IPOCTPAHCTBEHHAS, 2 OK-01
OpPraHu3MoB, Tpoduueckas (mumesas). Bunbl-momuaanTel. CBS3U B OMOIEHO3€. DKOJIOTHYECKUE CHCTEMBI OK-02
IKOCHCTEMBI (axocuctemsl). [lonstue o0 skxocucreMe u OuoreoneHoze. PYHKIHMOHAIbHBIE KOMIIOHEHTHI OK-04
HKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, peIylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH [K-2.5
B aKkocucteme. Tpodudeckue (muIIeBble) YpOBHH SKOcHUCTeMBbl. [lurieBble Iiemu U CeTH.
OcCHOBHBIE TIOKA3aTeIH SKOCHCTEMBI: OMOMacca, MPOMYKIHs. DKOJOTHMYECKHE IHPAMUIBL:
MIPOIYKIIMH, YUCIEHHOCTH, OMoMacchl. CBOWCTBA AKOCHCTEM: YCTOWYMBOCTD, CAMOPETYIISIIHS,
pazsutue. Cykueccus
Tema 9.2. [IpuponHble SKOCHCTEMBI. DKOCHUCTEMBI pEK U 03€p. OKOCHCTEMa XBOMHOrO WJIHU
IIpupoaHbie AKOCHCTEMBI | IIHUPOKOJIUCTBEHHOTO neca. AHTpOTIOTEHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocucremsl. buonornyeckoe M XO3SHCTBEHHOE 3HAYCHHME Aarpo’KOCHUCTEM U 2
ypboskocucteM. buopazHooOpasue kak (dakTop ycToWuumBOCTH dKocucteM. CoxpaHeHue
OMO0JIOTNYECKOro pazHooOpa3us Ha 3emiie
Tema 9.3. VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiibl, coctaB u cTpykrypa o6uochepsr. XKusoe
Buocdepa — rnodanbHas | BemiectBO U ero  ¢GyHkuuu. OcoOeHHOCTH Ouocdepbl Kak TIJ00aJBHOW 3KOCHUCTEMBI.
IKocucTeMa 3eMJIu Jlunamuueckoe paBHOBecMe M oOpaTHast cBsi3b B Ouocdepe. KpyroBoporsl Bemects u 2
OMOT€OXUMHUECKUE IIUKIIBI AIEMEHTOB (YIiiepoia, a30Ta). 30HaAIbHOCTh Onochepsl. OCHOBHBIE
OMOMBI CyIIn
Tema 9.4 IIpodeccnoHaNbHO-OPUCHTHPOBAHHOE COACPKAHUE
Bausinue UenoseuectBo B Ouochepe 3emun. AHTpOIOreHHbIE M3MEeHEHHUs1 B Ouocdepe. [mobanpHBIE
AHTPONOTreHHBIX sKosioruueckue mnpobsiembl. CocyliecTBOBaHME NpUPOAbl U uenoBeuecTBa. CoxpaHeHHe 2

(¢akTopoB Ha Ouochepy

O61opa3zHo00pa3us Kak OCHOBA yCTOMUMBOCTU Onocdeprl. OCHOBA pallMOHAIBHOTO YIPABIECHUS
IPUPOJHBIMH peCypcaMH U UX UCMOJIb30BaHue. JIOCTHKEHHsI OMOJIOTHH M OXpaHa IPUPOAbI
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IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE
IpakTuyeckoe 3anaTue Ne 11 «OTX016I MPOU3BOJCTBAY

Tema 9.5.
Biausinue conuaabHo-
IKOJIOTHYECKHUX
(haxkTOopoB Ha 310pOBLE
YeJI0BeKa

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE

310poBbe U €ro cocrapisdmomue. PakToppl, MOJIOKUTEILHO U OTPULATENBHO BIUSIOLIME HA
opranu3M uyenoBeka. [IpoOiieMa TEXHOTEHHBIX BO3ACUCTBUI Ha 3/0pPOBbE UEJIOBEKa
(97eKTpOMAarHUTHBIE TIOJIs, OBITOBAas XUMHs, H30BITOUHBIC INyMbI, paguamus W T.IL.).
Anantanus opraHu3Ma 4eloBeka K (dakTopaMm OKpyxkarwlied cpenbl. [IpuHIuUIBI
¢dbopmupoBaHus 370poBbecOeperatomiero nosefaeHus. dusnyeckass aKTUBHOCTh U 3/10POBbBE.
buoxumuueckre acieKThl pallMOHAIBHOTO TUTAHUS

Paznen 10. Cesieknusi OpraHu3MoB, 0CHOBbI OMOTEXHOJIOTUH

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
IIPOUCXOXKACHHUS JOMalIHUX >KUBOTHBIX. CopT, mopoxaa, mramM. COBpEMEHHBIE METOJBI
cesieKiMM. MaccoBbli M MHAMBUAYAJIbHBI OTOOPBI B CEJIEKLIUU PACTEHUN U KUBOTHBIX.
Onenka »skcrepbepa. bimskopoacTBeHHOe cKpeluBaHWe — HMHOpuAMHI. Ywucras JMHUS.
CkpeuuBanue 4YUCTBbIX JHUHMHA. ['ereposuc, winm rubpugHas cuna. HepoacrBeHHoe
ckpeuBaHue — aytOpunuHr. OtnanéHHas rubpuamzauus u e€ ycnexu. VcKycCTBEHHBIH
MyTareHe3 M IOJyYeHUE MOJIUILUIONA0B. J(OCTHIKEHUS CeNEKIMH PACTeHHM, XUBOTHBIX U
MUKPOOPTaHNU3MOB

Tema 10.2.
OCHOBBI OMOTEXHOJIOTHH

buorexHonorust Kak oOTpacib IPOU3BOACTBA. ['€HHAs MH)KEHEpHsl. OTanbl CO3/aHUA
pexomOuHanTHOW JIHK u Tpancrennsix opranusmoB. Kierounas umaxeHepusi. Kiietounsle
KYJIBTYpBI. MUuKpOKIIOHAIBHOE pa3sMHOXEHHE pacTeHui. Knonnposanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3AHCTBEHHBIX OPraHM3MOB. OKOJIOTMUECKHE M ITHYECKHE
npo6suembl. 'MO — reHeTndyeck MOAM(PHUIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
buorexHosiornu B
sKM3HHU U nipodeccuu

IIpojeccnonaIbLHO-OPHEHTHUPOBAHHOE COAEPKAHUE

OcCHOBHbIE HaIlpaBJIEHUs COBPEMEHHOW OMOTEXHOJIOTUU B MPO(ecCHOHATBHON AesITeNbHOCTH
yenoBeka. Metoabl 6MoTeXHOIOrMH. OOBEKThl OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHYECKUX
U TEHeTHMYECKHX OJKclepuMeHTOB. IlpaBuia moucka U aHanu3a OMO3KOJIOTHYECKOU
uHbOpMallUK M3 PA3IUYHBIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4Has JIMTepaTypa, CpeacTBa
MaccoBoi nHpopmanuu, cetb UHTEpHET U Apyrue)

IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE

IpakTuuyeckoe 3ansaTue Ne 12 «Keiicel Ha aHAN3 UHPOPMALIUU O HAYYHBIX JOCTIDKEHHSX B
00JIaCTH TEHETHUYECKUX TEXHOJIOTUH, KJIETOUYHOW WMHKEHEPHM, IUIIEBbIX OHOTEXHOJIOTHI.
amuTa Keiica: MpeACTaBlIE€HUE pPE3yJbTaTOB peUIeHUs KeWCcOoB  (BBICTYIUIEHHE C
MIPE3CHTALINEH )»

OK-1

OK-2

OK-4
OK-07
I1K-2.5

Paznen 11. Pemienne xkeidcoB B 00J1aCTH OMOTEXHOJIOTHHA
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Tema 11.1

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE

OK-01

Bbuorexnosioruu u Pa3BuTHe OHOTEXHONOTMM C TNPUMEHEHHMEM TEXHUYECKHMX cHucTeM (OMOMH)KeHepus, OK-02
TeXHHYECKHe CHCTeMbl | OnonH(popMarnka, OWOHMKA) W WX MPUMEHCHHE B JKU3HHM 4YEIIOBEKa, TMOWCK ¥ aHaIu3 2 OK-04
nH(pOpMAaLIUY U3 PA3IUYHBIX UCTOYHHUKOB (HayyHas M y4eOHO-HAay4Has JUTepaTypa, CpeAcTBa OK-07
MaccoBol nHpopMaluu, cetb IHTEpHET U Ipyrue) [K-2.5
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 )
JAudppepeHupoBaHHbIi 3a4yeT 2
UTOro 78
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3. YCJIOBUA PEAJTU3ALIIAH ITPOT'PAMMbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

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 MpenoaBaTelis;

- 0CKa KJ1accHas

- KOMIUIEKT y4yeOHO-HarJIAAHbIX MMOcoOuil mo aucuumiuHe «buonorus» (cTeHmsl,
CXEMbl, TaOJUIbl, OINOpPHbIE KOHCHEKThI, Yy4yeOHbIE MOCOOUs, CIPABOYHBIE
MaTepHuabl, MOJIETH, MYJISKM M1 MUKPOTpENapaThl OMOJIOrMYECKUX 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  odecrneyeHue  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
rojocoBanremM 12.12.1993) (¢ yderoM mnompaBOK, BHECEHHBIX (heaepabHbIMU
KOHCTUTYLIMOHHamMu 3akoHamMu P® o mnonpaBkax k Konctutynum PO ot
30.12.2008 Ne 6-®DK3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. —
Cr. 445.

2. ®enepanbHblil 3akoH 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 denepanuny.
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3. [Ipuka3z Munobpuayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepkaeHun
dbenepalbHOrO  TOCYJIAapCTBEHHOTO  00pa3oBaTEIbHOTO CTaHJAApTa CPEIHETO
(mosHOTO) OOIIEro oOpazoBanus» (3apeructpupoBad B Muntocte P 07.06.2012
Ne 24480.

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

5. [Tucemo JlenaprameHTa rocyJapCTBEHHON MOJUTUKH B Cpepe MOATOTOBKH
pabounx kaapoB u JI[IO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganmu Mo OpraHU3alldd TMOJYYEHUs CPEIHEro odiiero oOpa3oBaHUs B
npenesiax OCBOEHUSI 00pa3oBaTENbHBIX MPOrPAMM CPEIHET0 MPO(ECCHOHATBEHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro 0oOpa3oBaHMsI C Y4ETOM TpeOOBaHMIA
dbenepalbHBIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U IMOJIy4aeMOM
npodeccuu WM CHeUalIbHOCTH CPEIHEro NPO(HEeCCHOHATBHOTO 00pa30BaHUY.

HNuTepHeT-pecypcesl

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

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

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

4. https://lwww.sbio.info (Bcst 6uomnorus. CoBpeMeHHasi 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 W a0UTYypUEHTOB / - DJEKTPOH. TeKCTOBble maHHbie. - CIIO.:
Buktopus  tmoc, 2025. -128c.-978-5-91673-024-1.—Pexxum  gocrtyma:
http://www.iprbookshop.ru

2. Jlamumkas T.B. Tectel. YueOnoe mnocobme mia CIIO. Mocksa:
uzgatenbetBo FOpaiit, 2025 — Pexxum moctyna 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 OLEHKA PE3YJIbTATOB
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

Koutposib uW omeHka pe3ylbTaToOB 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 CTHBIH
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- | ObcyxaeHue 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 3aHITHN.
10.1, 10.2, 10.311-0/c, 11.1IT-0/c | IIpencraBieHne YCTHBIX COOOIEHUN C

npe3eHTaluel, TMOArOTOBIEHHBIX IO
MIEPEUHIO 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 3aHITHA.

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 | ompoc. TectupoBanue. BrimonHeHue

3a/laHuil TPOMEKYTOUYHOW aTTECTAIlHH.
NunuBuyanbHas CaMOCTOSTEIIbHAS
paborta. [IpeicraBienue pe3ynbTaToB
MIPAKTUYECKHUX 3aHATHH.

[1K-2.5 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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