MyHnuuunanabHoe Go1KeTHOE 06meodpazoBaTe/ibHOE yUpeKaeHe
«Polbekas cpeanss odmeodpazosarenbuas miosa Nel um. I'. W. Hlexexosa»
ropoga Peuibcka Kypcekoii o61actu.

[punsTo Ha - VTBEpKAEHO:
3acellaHHu .-Ipuka3 Ne 1-166
TeIarOrn4eckoro coBeTa /.o .ot «.B1». aBrycta 2022T.

npotoxosn No |
oT « 31» aeprycra 2022 r.

MPEKTOP IHKOIBI
: onos B. B.)

Pabouas nporpamma
y4yeoHoro npeamera « buosorus»
YPOBCHB 00pa30oBaHU: cpelHee 00iee 00pa3oBaHme

10-11 xmaccer

CocraBuTenb:

E. JI. Macnosa,

y4UTENb OUOJIOTHU

nepBol KBaTU(DUKAIIHOHHOH
KaTeropuu



N

CrpykTypa pado4eil NporpaMMbi.

[TmanupyemMble pe3yabTaThl OCBOCHUS yaeOHOTO mpeameTa «buomornsy;
Conepxxanue yueObHoro npeameta «buonorus»;

TemaTndeckoe TUTAHUPOBAHUE C YKAa3aHUEM KOJIMYECTBA YaCOB, OTBOAUMBIX
Ha OCBOEHHUE KaXKJIOW TEMBI.



IlnanupyemMble pe3yabTaThbl 0CBOCHHS Y4eOHOro npeamera «buosorusy,
10 xnacc
JIM4HOCTHBIE Pe3yJabTaThl O0yUCHHUS:

1) peanuzamMu S3THYECKUX YCTAHOBOK 110 OTHOLIEHHIO K OHOJIOTHYECKAM OTKPBITHSIM,
UCCIICIOBAHMSM U UX PE3yJIbTaTaM;

2) npy3HaHUS BBICOKOW LIEHHOCTH JKU3HU BO BCEX €€ MPOSBIIEHUSX, 310POBbSl CBOETO U APYIUX
JFOJICH, peaTi3alii YCTaHOBOK 37I0POBOT0 00pasa sKU3HU;

3) chopMHPOBAHHOCTH IO3HABATEIHHBIX MOTHBOB, HAIPABICHHBIX HA IOIyYEHUE HOBOTO
3HaHWS B OOJIACTU OHMONIOTMH B CBsBM C OyAymied NpoeCCHOHATBHON IESTEIBHOCTBIO HIIH
OBITOBBIMU TIpOOJIEMaMH, CBSI3aHHBIMH C  COXPaHEHHEM COOCTBEHHOTO 370pPOBbI U
9KOJIOTMYECKOM OE€30MaCHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHUCJIE B YACTH!

8.LleHHOCTEN HAyYHOTO MTO3HAHUS

MupoB033peHYECKUX MPENCTABICHUN COOTBETCTBYIOLIMX COBPEMEHHOMY
YPOBHIO Ppa3BUTUS HAYKM M COCTaBJSAIOIIMX OCHOBY JJIsi HMOHHUMAaHMS
CYIIHOCTH HAay4YHOH KapTUHBI MHpa; MPEACTaBIEHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX pa3BUTUS HPUPOABI, B3aMMOCBI3AX UEJIOBEKa C
OPUPOJHOM  cpeloi, O poium mpeaMeTa B IMO3HAHUM — 3TUX
3aKOHOMEPHOCTEH;[103HaBaTEeIbHBIX ~ MOTHBOB,  HAalpaBlICHHBIX  Ha
MI0JIy4€HUE HOBBIX 3HAHUU IO MPEAMETY, HEOOXOIUMBIX AJIsi OOBSCHEHUS
Ha0JII0JTaEMBIX MPOIIECCOB U SIBJICHUI; IO3HABATEIIHHON 1

nH(}OPMALIMOHHOU KyJIbTYpbl, B TOM YHUCJIE HaBBIKOB
CaMOCTOSITENILHOW ~ paboThl ¢  y4eOHBIMH TEKCTaMH, CIIPaBOYHOI

JUTEPATYpOH, JOCTYITHBIMU TEeXHUYECKUMHU CpeAcTBaMu
MH(POPMAIMOHHBIX TEXHOJIOIUI; HHTEepeca K Oo0y4eHUro U
MO3HAHHUIO, JI0003HATEIBHOCTH, TOTOBHOCTH HCIIOCOOHOCTH K
caM000pa30BaHMIO, UCCIIEAOBATENLCKON  JIeTEbHOCTH, K

OCO3HAaHHOMY BBIOOpDY HANpPaBICHHOCTM M YpPOBHS OOydYeHHUs B
JlabHEUIIeM;
MeTtanpeaMeTHBIMU pe3yiabTaTaMy MPOrpaMMsl 1o 6ronoruu B 10 kitacce SBISIFOTCA:

Pecynamuenvie YV/:
1.CamocTosATeTbHO OOHAPYX)UBaTh U (HOPMyIUpOBaTh Y4eOHYIO TIPOOIEMy, ONMPEACNATh IETh
yueOHOM NesTeIbHOCTH, BEIOUPATh TEMY MPOEKTA.

2.BLIIIBI/II"E[TL BEpCUN PCIICHUA Hp06JICMBI, 0CO3HaBaTh KOHEYHBIN pe3yibTar, BLI6I/IpaTB nus3
MPECATOKEHHBIX, U UCKATh CaAMOCTOATCIIbHO CPCACTBA JOCTHIKCHUA LCIIN.

3.CoctaBniaTh (MHAMBUAYAJIBHO WJIM B TpYNIE) IJIaH penieHus npoOsaembl (BBIMOIHEHUS
IPOEKTa).

4. PaboTas mo IUIaHy, CBEpSATh CBOM JEHCTBHS C LIETbIO M, IPU HEOOXOIMMOCTH, HCIPABIISATH
OILIIMOKY CaMOCTOSITEIBHO.

5.B pamamore ¢ yuuTeneM COBEPIICHCTBOBAaTh CAMOCTOSITENILHO BbIpaOOTaHHBIE KPUTEPUHU
OLICHKH.



llo3znasamenvuvie YVJ/I:
1.AHanu3upoBaTh, CPAaBHUBATH, KIACCUPHUIMPOBATH U 0000MmIaTh (aKThl U SBICHHS. BBIABIATH
HNPUYMHBI U CIIEACTBUS NPOCTHIX SBICHUH.

2.0CYH_I€CTBJ'I$ITB CpaBHCHHEC, CCpHallUI0 U KJ'IaCCI/I(i)I/IKaI_[I/IIO, CaMOCTOATCIIBHO BI)I6I/Ipa$I
OCHOBAaHHA U KPUTCPUH JIA YKA3aHHBIX JIOTUYCCKHX onepaum”l; CTPOUTH Knaccn(bmcaumo Ha
OCHOBE TUXOTOMUYCCKOI'O ACJIICHUA (Ha OCHOBC OTpI/ILIaHI/IH).

3.CTpouTh JIOTHYECKOE pPaCCYyXKIEHHE, BKJIIOUAIOINIEe YCTAHOBJIECHHUE MPUYUHHO-CIICICTBEHHBIX
CBA3EN.

4.Co31aBaTh CXeMaTHYECKHE MOJEIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA.

5.CocCTaBIsITh TE3UCHI, PA3IMYHBIC BU/IBI INIAHOB (MIPOCTHIX, CJIOKHBIX U T.I1.). [IpeobpazoBhIBaTh
uH(}OPMAILIMIO U3 OHOTO BUA B IpYroi (TaOauIly B TEKCT U MIp.).

6. BeuuThIBaTh BCce YpOBHU TEKCTOBOW MHGOPMAIUH.

7.YMeTh OIpenensiaTh BO3MOXKHbIE MCTOUYHMKH HEOOXOAMMBIX CBEJCHMH, NMPOU3BOAUTH IOMCK
uH(pOpMallii, aHAJIM3UPOBATh U OLIEHUBAThH €€ JJOCTOBEPHOCTb.

Kommynuxamuenvie YVJ]:
1.CamoCTOSTETFHO OPraHU30BBIBATh yueOHOE B3aMMOJCICTBHE B rpymme (Ompenensarbh ooiue
LIEJIH, PACTIPEAEIIATh POJIU, JOTOBAPUBATHCS APYT C IPYrOM U T.1.).

IIpenmeTHbIE pe3yabTaThI:

B pesymbraTte m3ydenuws ydeOHOro mpenmera «buonorus» Ha YpPOBHE CpPEIHETO OOIIero
o0pa3zoBaHus:

Brinyckauk Ha 6a30BOM ypOBHE HAYUUTCS:

"  pacKpbIBaTh Ha MpUMeEpax pojb Ouojoruu B (HOPMHUPOBAHUM COBPEMEHHOW HAy4YHOU
KapTHUHBI MUpPa U B PAKTUYECKOM 1€ATEIbHOCTH JIOEH;

" [IOHUMAaTh W OIKCHIBATh B3aWMOCBSI3b MEXKIY €CTECTBEHHBIMH HayKaMu: OMOJIOTHEH,
bu3nuKoN, XUMHEH; yCTaHABIUBATh B3aUMOCBSI3b PUPOIHBIX SIBICHUN;

" [IOHUMAaTh CMBIC], pa3IWyaTh U  OINHUCHIBaTh  CHUCTEMHYIO  CBSI3b  MEXKIY
OCHOBOTIOJNIATAIOIIMMH  OMOJIOTUYECKUMU TOHSATHSIMH: KIIETKA, OpraHWu3M, BHJ, JKOCHUCTEMA,
o6uocdepa;

"  WUCHONB30BaTh OCHOBHBIE METOJABI HAYYHOTO TIO3HAHUS B YYEOHBIX OHOIOTHYECKUX
WCCJIEIOBAHUSX, IPOBOAUTH IKCIIEPUMEHTHI TI0 H3YUYEHUIO OMOJIOTHYECKUX O0BEKTOB U SBJICHHM,
OOBSCHATH PE3yIbTATHl IKCIEPUMEHTOB, aHATTU3UPOBAThH UX, (DOPMYIUPOBATH BHIBOIBL;

*  (popMymupoBaTh TUNIOTE3bI HA OCHOBAHWUHU TPEIJIOKEHHOW OMOJIOTHYECKOW WH(POpMAIIUN
U TIpeJIaraTh BapUaHThI IPOBEPKU THUIIOTE3;

"  CpaBHHMBaATh OMOJIOTMYECKHE OOBEKTHI MEXTYy COOOHM MO 3aJaHHBIM KPUTEPHUSIM, JENaTh
BBIBOJIbl 1 YMO3AKJIFOUEHUSI HA OCHOBE CPaBHEHUS;

*  00OCHOBBIBATH €JMHCTBO JKUBOW M HEKUBOW MPHUPOABI, POACTBO KUBBIX OPTraHU3MOB,
B3aMIMOCBSI3M OPTaHU3MOB U OKPYKAOIIIEH Cpeibl Ha OCHOBE OMOJOTHYECKHX TEOPHi;

"  [PUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHMYECKUX COCIUHEHHHA KIIETKH
(6enKoB, KUPOB, YIIIEBOOB, HYKJICHHOBBIX KHCIIOT);

"  pacro3HaBaTh KJIETKU (IPOKApPHOT U 3YKApHOT, pACTEHUH U )KUBOTHBIX ) [TO OMUCAHUIO, HA
CXEMAaTUYECKUX H300pKEHUSAX;, YCTaHABIUBATh CBS3b CTPOCHUS U (PYHKIMH KOMIIOHCHTOB
KJIETKH, 00OCHOBBIBAaTh MHOTOOOpa3ne KIIETOK;

"  pacro3HaBaTh MOMYJISIIHIO U OMOJIOTHYECKUI BUJ 0 OCHOBHBIM MIPU3HAKAM;

"  OmMCHIBaTh (PEHOTHUI MHOTOKJIETOYHBIX PACTEHUH U SKUBOTHBIX MO MOP(OIOrHUECKOMY
KpUTEPHUIO;



*  QOBACHATH MHOT'O0OpPA3UE OPraHU3MOB, IPUMEHSISI SBOJIOIMOHHYIO TEOPHIO;

"  KIacCU(PUIIUPOBATH OMOJOTHYECKHE OOBEKTHI HAa OCHOBAHWUHU OJHOTO WU HECKOJIBKUX
CYIIIECTBEHHBIX MPU3HAKOB (THUITHI MUTAHUS, CIIOCOOBI JABIXaHUS M PA3MHOXKEHHUS, OCOOCHHOCTH
pa3BUTUSA);

" OOBACHATH MPUYMHBI HACTEACTBEHHBIX 3a00JI€BaHUI;

"  BBIABJISITHh U3MEHYHBOCTh Y OPTAaHU3MOB; OOBSCHATH MPOSBICHUE BUIOB U3MEHUHMBOCTH,
UCITONTB3YSI 3aKOHOMEPHOCTH W3MEHYUBOCTH; CpaBHUBATH HACJICICTBEHHYIO u
HEHACIICJICTBEHHYIO U3MEHUHUBOCTH;

"  BBMBIITH  Mopdonorudeckue,  (U3UOJIOTHYECKUE,  IIOBEJICHYECKHE  aJalTalluu
OpPTaHU3MOB K CpeJie OOMTaHUS U JEHCTBHIO YKOJIOTUIECKUX (DAKTOPOB;

" COCTaBJISITh CXEMBI MIEPEHOCA BEUIECTB U SHEPTHH B SKOCUCTEME (IICTIH MTUTAHUS);

"  [OPHUBOJUTH JOKA3aTENbCTBA HEOOXOJUMOCTH COXpaHEeHHs OuopasHooOpasus yis
YCTOMYMBOTO PA3BUTHS U OXPaHbI OKPYXKAIOMIEH CPEIbl;

"  OICHHMBATh JIOCTOBEPHOCTh OHOJIOTHYECKOW WH(OPMAINK, IMMOTYYCHHOH W3 Pa3HbBIX
HMCTOYHHMKOB, BBIICIATh HEOOXOIMMYIO HMH(POPMALMIO JUIsl KMCIOJB30BaHHS €€ B Y4eOHOU
JESTSIIbHOCTH U PEIICHUY MPAKTHYECKUX 3a/1a4;

"  [OpeICTaBIATh OHMOJOTMYECKYI0 HH(OpPMAIMI0 B BHUAE TEKCTa, TaOmuIbl, Tpaduka,
JMarpaMMBbl U JIEJIaTh BBIBOJIBI HA OCHOBAHHUHM MPECTaBICHHBIX JaHHBIX;

"  OICHHWBATHh POJb JIOCTIKEHUN TEHETHKH, CEJCKIMH, OMOTEXHOJOTHH B MPAKTUYCCKOU
eATEILHOCTH YeJIOBEKA U B COOCTBEHHOM YKU3HU;

"  OOBSACHATH HETAaTHBHOC BIMSHUAC BEMISCTB (AIKOTOJIs, HUKOTHHA, HAPKOTUYCCKUX
BEIIIECTB) Ha 3apOJIBIIIIEBOE Pa3BUTHE YEIIOBEKA;

"  OOBSACHATH MOCIICACTBUS BIUSHUS MyTarcHOB;

®  OOBACHATH BO3MOKHBIC IIPHYMHBI HACIICICTBEHHBIX 3a00JICBaHUH.

BoinyckHuk Ha 0230BOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYUUTHCS:

" faBaTh HaydyHOe OOBSICHEHHE OMOJIOTMYeCKUM (hakTam, TMpoleccaM, SBJICHUSM,
3aKOHOMEPHOCTSIM, UCTIONIb3Ysl OMOJIOTHYECKHE TEOPHH (KJIETOUHYIO, IBOJIIOLMOHHYIO); YUCHHE O
O6uocdepe, 3aKOHBI HACIIEICTBEHHOCTH, 3AKOHOMEPHOCTH U3MEHYMBOCTH;

"  XapakTepU30BaTb COBPEMEHHBIE HAIIPaBJICHHUS B DPA3BUTHUU OHOJIOTMH; OMUCHIBATH HUX
BO3MO>KHOE HCII0JIb30BaHUE B MPAKTUUECKON JESATENILHOCTH;

"  CpaBHMBATbh CIIOCOOBI JEIEHUS KIETKH (MUTO3 U MEH03);

" pemaTth 337ayd Ha moctpoeHue (parmenta Bropoil nenu JHK mo mpennoxxeHHOMY
¢parmenty nepsoif, uPHK (MPHK) no yuactky JIHK;

"  pewaTh 33Ja4d Ha OINpPEAEICHUE KOJIMYECTBA XPOMOCOM B COMAaTHYECKMX M IOJOBBIX
KJIETKAaX, a TAK)KE B KJIETKaX Mepes HadyaloM AeleHus (Meo3a Ui MUTO03a) U 110 €r0 OKOHYaHU!U
(1711 MHOTOKJIETOYHBIX OPTaHU3MOB);

"  pemaTh T'€HETHYECKHE 33Jauyd Ha MOHOTUOPHIIHOE CKpPEUIMBAHUE, COCTABIISITH CXEMBI
MOHOTHOPUAHOTO CKpEIIMBAHUSA, TPUMEHSS 3aKOHbl HACIEACTBEHHOCTH M  HCIOJIb3Ys
OHMOJOTNYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

"  YCTAHaBIMBATh THUIl HACJIENOBAHUSA M XapaKTep NPOSBICHMS NpPHU3HAKA 110 3aJaHHOU
CXEM€ POJOCIOBHOM, IPUMEHSS 3aKOHBI HACIIEACTBEHHOCTH;

"  OLIECHMBAaTh pPE3yJAbTaThl B3aUMOACWUCTBHUS 4YEJIOBEKA M  OKpYXaloUleW  cpensl,
IIPOrHO3MPOBATh BO3MOXHBIE IOCIEACTBHS JEATENBHOCTH YEJIOBEKAa [UIsl CYIIECTBOBAHUS
OTJIENbHBIX OMOJIOTHYECKUX OOBEKTOB U IEJIBIX MPUPOIHBIX COOOIIECTB.

11 xmacc

JluunocmHuwie pes3yibmanibl 06y‘-I€HI/I}I B OCHOBHOM IIIKOJE BKJIIOYalOT TOTOBHOCTh U
CIIOCOOHOCTH 06yIIaIOIJ_[I/IXC$I K CaMOpa3BUTUIO ©U  JMYHOCTHOMY  CaMOOIPCACICHUIO,



c()OPMUPOBAHHOCTh WX MOTHBAIIMM K OOYYEHHIO U IIEJICHANPABICHHON IM03HABATEIHHON
JEATEIIbHOCTH, CUCTEMBI 3HAYMMBIX

conuaJIbHbIX U MCXKJIIMYHOCTHBIX OTHOH.ICHPIﬁ, HECHHOCTHO-CMbBICJIOBBIX YCTAHOBOK, OTpaKatoOnuXx
JJMYHOCTHBIC W TIpaXJaHCKHEC IIO3MIHMKM B JACATCIBHOCTH, COLMAJIbHBIC KOMIICTCHIHU,
IMpaBOCO3HAHUC, CIIOCOOHOCTD CTaBUTh LECJIN U CTPOUTD ) KU3HCHHBIC ITJIaHbI.

JIMYHOCTHBIE PE3yabTAaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

7. DKOJOTHYECKOI0 BOCIIUTAHHUS
9KOJIOTUYECKH 11eJIECO00PA3HOT0 OTHOILIEHUS K MPHUPOJIE KaK MCTOYHUKY
Kuzau Ha 3emie, OCHOBe €€ CyIIeCTBOBaHUS, TMOHUMAaHUS I[CHHOCTH
3JI0pOBOTO M 0€30IacHOr0 00pasa JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUYECKOMY M TICUXHYECKOMY 370pPOBBIO, OCO3HAHMS
LIEHHOCTH COOJIIOJICHUSI TPAaBHJI OE30IIaCHOTO TOBEICHHS NMPU paboTe ¢
BELIECTBAMH, a TaKXK€ B CUTYalUSX, YTPOKAIOMIMX 3A0POBBIO U KHU3IHU
JIIOJICH;
CHOCOOHOCTH MPUMEHSTh 3HAHUS, MMOTy4aeMble MPU U3YYEHUU IpeaMeTa,
JUIS PeUIeHHs 3a/lady, CBSI3aHHBIX C OKpYXKalolleld MPUPOJHOU CpeaoH,
MOBBILICHUS YPOBHS 9KOJOTUYECKOW KYIbTYphI, OCO3HAHUS TI00aTbHOTO
XapakTepa SKOJIOTHYECKHUX MpoOJIeM U MyTell WX pelleHUs MOCPEeICTBOM
METOJIOB MPEIMETa;
9KOJIOTHYECKOTO  MBIIIUICHUSI, YMEHHUS PYKOBOJCTBOBAaThCS MM B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COIMAIbHOM MpPaKTHKE

8.1leHHOCTEH HAY4YHOTO MTO3HAHHUS

MupoB033peHYECKUX NPEACTABICHUI COOTBETCTBYIOLINX COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKH U COCTaBIISIOIIMX OCHOBY JJisi TOHUMaHUS
CYLUIHOCTM HAy4yHOM KapTHHBI MHpa; MpPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI TNPUPOJBI, B3aUMOCBA3SAX YEIOBEKa C
IPUPOAHON  CPEeNoW, O poJM IpeaMeTa B IO3HAaHUU  ITHUX
3aKOHOMEPHOCTEN;

II03HABATENIbHBIX MOTHBOB, HAIIPaBJIICHHBIX HA IOJyYE€HUE HOBBIX 3HAHWMU
[0 TMPEIMETY, HEOOXOIUMBIX JJIsi 00BICHEHUSI HAOII0JaeMBbIX IPOIECCOB

U SIBJICHUM;
MO3HABATENIPHON U MH(POPMAITMOHHOMN KYJIBTYpBHI, B TOM
YHCIe HaBBIKOB  CaMOCTOSITENIbHOW  paboTel ¢ y4eOHBIMU

TEKCTaMH, CIIPAaBOYHOM JIMUTEPATypOH, IOCTYNHBIMU TEXHUYECKUMHU
cpencTBaMu WHGOPMAIMOHHBIX TEXHOJOTWH; MHTEpeca K OOyUeHHUI0 H
MMO3HAHUIO, JIFOOO03HATEIBFHOCTH, TOTOBHOCTU U CIIOCOOHOCTH
caM000pa30BaHUIO, UCCIICIOBATEIIHLCKOM IeITeILHOCTH, K
OCO3HAaHHOMY BBIOOPY HANpPABICHHOCTH ¥ YPOBHS OOydYeHHUS B
JlalbHEUIIeM;

Memanpeomemmnoie pe3ynvmamsl OOy4eHUsT B OCHOBHOM IIKOJE COCTOST W3 OCBOEHHBIX
00yYaromUMHUCS MEXIPEIMETHBIX MOHATUI M YHUBEPCAIbHBIX YUEOHBIX NEHCTBHU. A Tarke
CITOCOOHOCTH MX MCIIOJB30BAHMS B yUeOHOM, MO3HABATEIFHOW M COIMAILHOM MPAKTHKE,



CaMOCTOATCIIBHOCTU TIJIAHUPOBAHUA W OCYHICCTBJICHUA y‘-IG6HOfI ACATCIIBHOCTH W OpraHU3alun
y4eOHOTO COTPYJHHYECTBA C MEJaroraMi U CBEpCTHUKAMHU, K MPOESKTUPOBAHUIO M MOCTPOCHHIO
WHIUBUIYAJIbHOW 00pa30BaTEeIbHONM TPACKTOPHH.

Pecynamuenvie:

CaMocTosATeIbHO OOHApYKHUBAaTh M (HOPMYITHPOBATh yUEOHYIO MPOOJIEMy, OIpEenesaTh IEib
y4eOHOM e TeIbHOCTH, BEIOHMPATh TEMY MPOCKTA.

BBI,Z[BI/Il"aTB BEpCUH PCUHICHUA HpO6JICMBI, 0CO3HaBaTh KOHEYHBIN pPE3yabTaT, BBI6I/IpaTB u3
MPCAJIOKCHHBIX U UCKATHh CAMOCTOATCIIBHO CPCACTBA JOCTHIKCHUS LICIIN.

CocTaBnsith (MHAMBUAYAIBHO WK B TPYIIE) MJIaH PEeICHUS MPoOIeMbl (BBIMOIHEHUS TPOEKTA).

Paboras mo miaHy, cCBEpATb CBOM JACUCTBHUS C IENBIO M, NPH HEOOXOAWMOCTH, HUCIPABIATH
OILIMOKHU CaMOCTOSTEIBHO.

B muanore ¢ yauTeieM COBEpIICHCTBOBATh CAMOCTOSITEIIBHO BRIPAOOTAHHBIC KPUTCPUHU OIICHKH.
Ilo3nasamenshuie:

AHanu3upoBaTh, CpaBHUBATh, KiaccuuuupoBaTh U 0000maTh (aKThl U SBICHUS. BBIABIATH
MPUYHMHBI U CIEACTBUS IPOCTHIX SIBJICHUI.

OcyImecTBISTh CpaBHEHUE, KIIACCU(PUKAIINIO, CAMOCTOSATEIIFHO BRIOMpPAs OCHOBAHUS M KPUTCPUHU
JUTSL YKa3aHHBIX JIOTHYCCKUX OIEPAIHii; CTPOUTHh KIACCH(PUKAIIUIO HA OCHOBE TUXOTOMHYECKOTO
JieneHus (Ha OCHOBE OTPUIIAHHMS ).

YMeTh JIOTHYeCcKHn pacCyxaaThb, YCTaHABJIMBATb MIPUYNHHO-CJIICICTBCHHBIC CBA3H.
COSI[aBaTB CXEMATUYCCKUC MOJCIIN C BBIACJICHUEM CYIICCTBCHHBIX XaPAKTCPUCTUK 00BEKTA.

CocTaBnsTh TE€3UCHI, pa3IMYHbIE BU/bI MJIAHOB (IIPOCTHIX, CIOXKHBIX U T.1I.). [IpeoOpazoBbiBaTh
MH(}OpPMaLIMIO U3 OAHOTO BUJA B Ipyroi (TaOiuIly B TEKCT U MIp.).

BobrunthiBaTh BCE YPOBHM TEKCTOBOM MH(OPMALINHL.

YMeTh OMpCaAcCIATb BO3MOXHBIC HMCTOYHHKHU H606X0}II/IMI>IX CBGI[GHI/Ifl, IMPOU3BOJUTL ITOHUCK
I/IHq)OpMaI_II/II/I, AHAJIU3UPOBATH U OLICHUBATL €€ JOCTOBECPHOCTL.

Kommynuxamusuble:

CaMocCTOATENbHO OpraHU30BBIBaTh Y4eOHOE B3aWMOJEWCTBHE B TPYIIE: ONpPEENsTh O0Iue
LIEJIH, PACTIPEAEIIATD POJIH, JOTOBAPUBATHLCS APYT C IPYIOM .

CpenctBoM (GOpMHPOBAaHHS KOMMYHHUKATUBHBIX YMEHHH CIyXaT TEXHOJOTHsS IMPOOIEMHOIo
nuanora (moOy XAl U MOABOSIIMI THaIoT) U OpraHu3aiys padoThl B MaJIbIX Tpylmax, a
TaK)Ke UCIOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTMH MTPOTYKTUBHOTO YTEHHUS.

IIpenmeTHBIMHU pe3yJbTaTaMu OCBOCHHUS BBIITYCKHUKaMU crapien LIKOJIBI Kypca
O6uosnorun 6a30BOr0 YPOBHS SBIISIOTCSA:

B nosnaeamenvnoii (unmennexkmyanvnoii) cgepe:

1) xapakTepucTUKa coJiep>KaHusl OMOJIOrMYeCKUX Teopuil (KJIETOYHas, IBOJIOLMOHHAS Teopus
HapBuna); ydenuss Bepnagckoro o Ouocdepe; 3akoHOB MeHzens, 3aKOHOMEPHOCTEH
M3MEHYUBOCTH; BKJIaJ|a BBIJAIOUINXCS YUEHBIX B pa3BUTHE OMOIOTHUECKON HAYKH;

2) BBIJCIIEHUE CYIIECTBEHHBIX IPU3HAKOB OHOJOTHYECKUX OOBEKTOB (KJIETOK: PACTUTENBHBIX U
KUBOTHBIX, JOSIIEPHBIX U SIIEPHBIX, MOJOBBIX U COMATHYECKUX; OPTaHU3MOB: OJHOKJIETOYHBIX M
MHOTOKJICTOYHBIX; BHJIOB, 9KOCHUCTEM, OMOCQEphl) U MpoieccoB (0OOMEH BEILIECTB, PAa3MHOKECHHE,
JIEJIEHUEe KIIETKH, OIUIOJIOTBOPEHUE, NIEUCTBUE HCKYCCTBEHHOIO M €CTECTBEHHOrO OTOOpOB,



(dbopMHUpOBaHKE MPUCIIOCOOIEHHOCTH,  00pa3oBaHME  BHJOB,  KPYyrOBOPOT  BENMIECTB U
IpEeBpaIleHHs YHEPTUU B SKOCUCTEMaxX U buocdepe);

3) oOwscHeHHWEe poiu Ouosorm B (OPMUPOBAHMM HAYYHOTO MHPOBO33PEHUS; BKIaaa
OMoNornYeckux Teopuid B (pOpMHUPOBAHME COBPEMEHHOW €CTECTBEHHO- HAYYHOW KapTHHBI MUPA;
OTPHLIATEJIBHOTO BJIMSHUS QJIKOIOJIsl, HUKOTHHA, HAPKOTUYECKUX BELIECTB HA Pa3BUTHE UYEJIOBEKa;
BIMSHUAS MYTareéHOB Ha OPTaHU3M YEJIOBEKa, SKOJIOTMYECKHX (PaKTOPOB HA OpPraHHU3MBI;
IPUYMH 3BOJIOLMH, U3MEHSIEMOCTH BUJIOB, HapyIIEHUH pa3BUTHS OPraHU3MOB, HACIEICTBEHHBIX
3a00J€BaHU, MyTallUi, YCTOMYMBOCTH U CMEHBI YKOCUCTEM;

4) npuBeJeHHUE A0KA3aTeNIbCTB (apryMEHTalMsl) €IMHCTBA XUBOW M HEXHUBOW IIPUPOJBI, POJICTBA
KUBBIX OPraHU3MOB; B3aUMOCBSI3€H OpPraHM3MOB U OKpYXKAloIIeH Ccpeasl; HEO0OXOAMMOCTH
COXpaHEeHMsI MHOrooOpasusi BUJOB;

5) yMeHue noJb30BaThCsl OMOIOrMYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

6) pemieHue DBJIEMEHTapHbIX OWOJIOTMYECKHMX 3a/a4; COCTABJICHUE DJIEMEHTApPHBIX CXEM
CKpEIMBAHUS U CXEM [IEPEHOCA BEILIECTB U SHEPTUU B dKOCUCTEMAaX (LIENH MUTaHUS);

7) onucanue oco0eil BUJI0B 110 MOP(HOIOrHIECKOMY KPUTEPHIO;

8) BBISBICHHE H3MEHUMBOCTH, IPHCIIOCOOJICHUN OPraHM3MOB K cpejie OOMTaHHs, MCTOYHUKOB
MYTareHOB B OKpY’Kalollel cpele (KOCBEHHO), aHTPOIOI'€HHBIX U3MEHEHUH B 9KOCHCTEMax CBOEH
MECTHOCTHU; U3MEHEHUH B 3KOCHCTeMax Ha OMOJOrMYECKUX MOJEIISX;

9) cpaBHeHHE OMOJIOTMYECKUX OOBEKTOB (XMMHUYECKHUU COCTaB TEJ >KUBOW U HEXKHBOU MPUPOJIBI,
3apofIbIl YEJOBEKa W JAPYrHMX MIIEKONHUTAIOLIMX, NPUPOJIHBIE SKOCUCTEMbl M arpo3KOCHCTEMbI
CBOEM MECTHOCTH), MpPOLIECCOB (€CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOpHI, MOJIOBOE U Oecrosoe
pasMHOXKEHHUs1) U (POPMYJIMPOBKA BBIBOIOB HA OCHOBE CPABHEHUS.

B yennocmmuo-opuenmayuonnoi cgepe:

1) aHaiu3 M OLEHKA pAa3JIMYHBIX THMIOTE3 CYIIHOCTH JKU3HHU, IPOMCXOXJECHHUE YeloBeKa U
BO3HHUKHOBEHUE KU3HHU, TTTOOATBHBIX HKOJIOTUYECKUX MPOOIeM U IMyTel WX pelIeHus, OCIEeICTBHIA
COOCTBEHHOM JI€ATEILHOCTH B OKpYXKarollel cpese; Onoaoruueckoi nHdopmaiu, noaryyaeMon u3
Pa3HbIX HCTOYHUKOB;

2) oOIeHKa JTUYECKMX acCIEeKTOB HEKOTOPBIX HCCIElIOBaHMM B 007acTH OMOTEXHOJIOTHU
(KJIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIO0TBOPEHUE, HAPABICHHOE H3MEHEHNE T€HOMA).

B cgepe mpyoosoit Oeamenvnocmu: OBIajeHUE YMEHUSMHU W HaBbIKaMM IOCTAHOBKH
OMOJOTUYECKUX IKCIEPUMEHTOB U 0OBSICHEHNS UX PE3YJIbTATOB.

B cgpepe usuueckon oOeamenvnocmu: 00OCHOBaHHE U COONIOIEHUE Mep NPOPHIAKTUKI
BUPYCHBIX 3a00JIEBaHUN, BPEJHBIX NPUBBIUEK (KypeHHE, yHOTpeOJeHUE alKOroJis, HapKOMAaHHUS);
IIPABWJI IOBEJICHNUS B OKPYKAIOIIIEH cperie.



Conep:xkanue yyeoHoro npeamera 10 kiaace
Pazoen 1. Buonozusa Kak KOMNIeKc HAYK 0 HCUBOU npupooe.
buonorust B cucreme Hayk. CoBpeMeHHbIE HamnpaBieHUs: B Onosgoruu. CBsi3b OMOJIOTHH C IPYTUMU
Haykamu. BpImonHeHne 3akOHOB (GU3MKH W XUMHM B JkuBoM mpupone. CunHte3
€CTECTBEHHOHAy4YHOI0 M COLMOTYMAHHUTApHOTO 3HAHHUS HAa COBPEMEHHOM JTale€ pa3BUTHUSA
nuBuM3anuu. [IpakTudeckoe 3HaYeHHE OMOJIOTMYECKHMX 3HAHWH. bHonormueckue CHCTEMBI Kak
npeaMer u3ydeHuss Ouonoruu. OCHOBHbIE MNPHUHIMIBI OpraHu3alMu U  (QYHKIHOHHUPOBAHUS
OMOJIOTHYECKHUX CHUCTeM. buosornueckue CUCTEMBbI pa3HbIX YPOBHEW opraHuzauuu. ['Mmoresb u
TEOpUH, UX POJH B (POPMUPOBAHUU COBPEMECHHON €CTECTBEHHOHAYYHOH KApTHUHBI MHpa. MeETOIbI
HAyYHOTO TIO3HAHMSI OPraHUYECKOTO Mupa. OKCIEepUMEHTaJbHble METOJbl B  OHOJIOTHH,
CTaTUCTHYECKasi 00paboTKa TaHHBIX.
CoBpemeHHble HampaBieHus B Ouosiornd. CBs3b OMOJOTHMU C JAPYrUMHU Haykamu. BolmonHeHue
3aKOHOB (U3WKHM W XUMHH B OKMBOH mpupoae. CHUHTE3 eCTECTBEHHOHAy4yHOTO U
COILIMOTYMaHUTAapHOIO 3HAHMS HAa COBPEMEHHOM JTame pa3BUTHs LuBHiIM3auuu. [Ipakthueckoe
3HAYCHHE OMOJIOTWYECKUX 3HAHUM. buojormyeckue cucTembl Kak MpeaMeT HM3y4deHUs OUOJIOTHH.
OcHOBHBIE  TNPUHIMMBI  OpraHu3aud W (QYHKUMOHUPOBAHUS  OMOJOTHYECKHX  CHUCTEM.
buonornueckre cucTeMbl pa3HBIX YpPOBHEH OpraHu3anuu. [ Umore3sl M TEOPUH, HUX pOJib B
(bopMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOUM KapTUHBI MUpa. MeTOo bl HAyYHOTO MO3HAHUS
OPTaHMYECKOTO MHpa. DKCIEPUMEHTAIbHBIE METOABl B OHOJIOTHH, CTaTUCTHYECKas oOpaboTka
JTAHHBIX.
Llemoncmpayus
[Toptpersbl yueHbix. Cxembl: «CBsI3b OMOJOTHH C APYTUMU HayKaMuy», «Cuctema OHOIOTHYECKHUX
Hayk», «buonoruueckue cuctemMbl», «YpOBHU OpraHU3alUy KUBOU IpUpobD», «CBONCTBA KUBOM
MaTepumn», «MeTo1bl HO3HAHUS KUBOU TPUPOIBDY.
Jlabopamopuwvie pabomul

1. TexHrnKa MUKPOCKOIIMPOBAHUS

Pazoen 2. Cmpykmypuovie u (hyHKyuOHaIbHBIE OCHOBBL HCUHU.

MonexynapHuii yposeHs

MounekynsipHble OCHOBBI KH3HU. MaKkpo3JIeMeHThl U MUKPOAJIeMEHThl. Heopranndeckue BemiecTna.
Bona, ee ponb B xuBoii npupone. ['mapodpuisHocTs 1 ruapodoOHOCTh. Posib MUHEpaTIbHBIX cosei
B KkijeTke. OpraHuyeckue BEIIeCTBa, MOHATHUE O PETYISPHBIX U HEPEryJIspHBIX OHOIOINMEpax.
JIununel, ux crpoenue. DyHKIMM JMNUAOB. YTieBoAbl. MoHOcaxapuabl, OJIMTOCaxapuisl U
nonucaxapuasl. OyHkiuu yriaeBoaoB. benku. CoctaB u cTpykTypa OenkoB. DyHKIMU OETKOB.
depMeHThl — OMOJIOTHYECKHE KaTanu3aropbl. MexaHusm JneiictBus ¢epmeHToB. HykiaenHoBble
kucnotel. JIHK: ctpoenue, cBoiictBa, Mectomonoxenue, ¢(pynkuuu. PHK: crtpoenue, Bunusi,
¢ynkuuu. AT®: crpoenue, pynkiuu. Butamunel. HanotexHnonoruu B 6uosioruu. Pemnienue 3amau
M0 MOJIEKYJISIPHOU OMOJIOTHH.

Jlabopamoprvie pabomoi

1.O06HapyxeHme 0eTKOB ¢ MTOMOIIBIO KAaYeCTBEHHBIX PEAKITUH.

2.Mzyuenue (hepMEHTATUBHOTO pacLICIICHHUs MEPOKCHIa BOJIOPOJA B PACTUTENBHBIX U KUBOTHBIX
KJIETKax

Knemounwiii yposenw

Knerka — crTpykTypHas M (yHKIHMOHAJIbHAs €IWHHUIIA OpraHu3Ma. Pa3BuUTHE LUTOJOTHH.
CoBpemMeHHbIE METOJbl M3yueHus: KieTkdu. KiierouHas Teopusi B CBET€ COBPEMEHHBIX JAHHBIX O
CTpPOCHUU U (YHKIMAX KIETKU. Teopus cumOuoreHeza. OCHOBHbBIE YaCTH M OPraHOMJIbI KJIETKH.
MemOpannbsle U1 HemeMOpaHHble opraHouabl. CTpoeHne W (GYHKIUH OMOJIOTHYECKUX MEMOpaH.
[Mutomnmazma. [urockener Opranouasl nBwxkeHUs. SAnpo. CrtpoeHwe M (QYHKIIMH XPOMOCOM
PubGocompl.  Dupomnazmaruueckas ceTb. Bakyomu. Kowmmiexke Tombmku.  JIM30COMBL
Mutoxonapun. [lnmactuapl. Brutouenus. OCHOBHBIE OTJIMYMUTENbHBIE OCOOCHHOCTH KIIETOK
npokapuoT. OTIuYuTeNbHbIE OCOOCHHOCTH KJIETOK 3yKapuoT. Bupycbl — HekierouHas (opma
xu3HU. CriocoObI Iepeiayn BUPYCHBIX MH(EKIMHA U Mepbl MTPO(UITAKTUKA BUPYCHBIX 3a00JIeBaHUH.
PerpoBupychr u mepbl 60ps0s1 co CITU oM. [Ipuonsl. Bupyconorus, ee nmpakTuieckoe 3HaAUYCHHE.
Knerounsnii merabonmsM. @DepMEHTATUBHBIA XapakTep peakiuii oOMeHa BEIIeCTB. Tarbl



SHEPreTHYecKoro oomeHa. A’poOHOe W aHa’pOoOHOE AbIXxaHWe. Poiib KIETOYHBIX OPTraHOWIOB B
mporeccax JHepreTuueckoro oOmeHa. ABTOTpodgsl u  rereporpodsl. DotocuHTe3. Dasbl
dorocunTe3a. XemocuHte3. HacnencrtBenHas wuH(oOpMalus W €€ peanu3alus B KIETKE.
['eneTnueckuit Koja, €ro CBOMCTBAa. OBONIONUA MpenacTaBieHuid o reHe. CoBpeMEHHBIC
MpEJICTaBICHUs] O TeHe W reHoMme. buocunrtes Oenka, peaklMd MaTPUYHOrO cuHTe3a. Perymsnus
paboTel TEHOB M TIPOIECCOB OOMEHa BEHIECTB B KIeTKe. ['CHHas WHXKCHEpUs, TCHOMHKA,
nporeomuka. HapyiieHne OMOXMMHUYECKUX MPOIECCOB B KIETKE IOJ BIUSHHUEM MYTareHOB U
HApKOTEeHHBIX BemiecTB. Kierounslid nuki: naTepdasza u neneHue. MuTos, 3Hau€HHE MUTO3a, (a3bl
MuTo3a. ComMaTHYeCcKue W TOJIOBBIC KJIETKH. Melo3, 3HaueHne Mmeio3a, (a3el Mmeio3a. Meiio3 B
JKU3HEHHOM LMKJIe opraHu3MoB. dDopmupoBaHue MOJOBBIX KIETOK y LBETKOBBIX PACTCHUN U
MIO3BOHOYHBIX >KMBOTHBIX. Perynsuus JeineHusi KIETOK, HapyUICHHs perysilud Kak I[pUuYuHa
3a0o0sieBaHui. CTBOJIOBBIE KJIETKH.
Jlemoncmpayuu
Cxembl, TaOmUIBL, (parMeHThl BHICOPIIBMOB W KOMIBIOTEPHBIX mporpamm: «CTpoeHue
MoieKysbl  Oenkay, «Ctpoenune wmoisekynasl JIHK», «Ctpoenme wmonekynsl PHK», «Ctpoenue
KIeTkn», «CTpoeHHE KIETOK MPOKAPHUOT M 3yKapuoT», «CTpoeHue BHpycay», «XPOMOCOMBI»,
«Xapakrepuctuka reHa», «Ynasoenwe Mosekyiasl JIHK», «®ortocunres», «OOMeH BellecTB U
MIPEeBpalCHHs] SHEPTUU B KIETKe», «/lenenue knetku (MUTO3, Meii03)», «I1o1oBbIe KIETKMY.
Jlabopamopusie pabomul
3. TexHuKa MUKPOCKOIIMPOBAHUS
4. 3ydyeHue KJIETOK paCTEHUU U JKUBOTHBIX TOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax u
UX OIHCAHHUE.
5. N3yuenune nna3Monusa 1 JEIUIa3sMoiIn3a B KIIETKAX KOXKHUIIBI JIYKA.
6. [IpuroroBnenue, paccMaTpuBaHUe U ONKUCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUM.
7. CpaBHEHHUE CTPOCHHS KIJIETOK PACTCHHM, )KUBOTHBIX, TPUOOB U OaKTEpUid.
8. Habmronenune MuTo3a B KJIE€TKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.
9. U3yuenune cTpoeHuUsl MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpenaparax.

Conep:xanue yueOHoro npeamera 11 kiaace
Pazoen 1. Opzanu3zm.
OpeanuzmenHwlil ypoeeHb.
OCc0o0EHHOCTH OJTHOKJIETOUHBIX, KOJIOHWAIBHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB. B3anmocBs3b
TKaHEeH, OpraHoB, CUCTEM OPraHOB KAaK OCHOBA LIEIIOCTHOCTH opraHu3ma. OCHOBHBIE IPOLIECCHI,
MPOUCXOMAAIINE B OpraHM3Me: TUTaHWE U TMHIIEBApEHUEe, IBWKEHUE, TPAHCIOPT BEIIECTB,
BBIJICJICHHE, Pa3Ipa)kUMOCTh, PEryisius y opraHnu3MoB. llomnep:kanwe romeocrtasa, NMPUHIIMII
oOpatHo#l cBsizu. PasmHOKeHHWE opraHu3MoB. becronoe u mosioBoe pa3mMHOXKeHue. JIBoitHOe
OIJIOIOTBOPEHUE Yy IIBETKOBBIX pacTeHUWd. Buapl omiogoTBopeHuss y KUBOTHBIX. CrocoObl
pPa3MHOXKEHHs y pacTeHUW W KUBOTHBIX. [lapTeHorene3. OHTOreHe3. DMOpHUOHATBFHOE Pa3BUTHE.
[ToctamOpuoHanbHOe pa3ButHe. [IpsiMoe u Henpsimoe pa3BuTHe. JKU3HEHHBIE IUKIIBI PA3HBIX TPYIIT
OpraHu3MoOB. Perynsuuss WHIWBHUIYAJIbHOTO pa3BUTHS. [IpWUMHBI HapymIEeHUH Pa3BUTHUS
OpraHU3MOB.
Hcropusi BOBHUKHOBEHUS! ¥ Pa3BUTHS T€HETUKH, METO/Ibl TCHETHKU. [ €eHeTUUeCKHe TePMUHOIIOTHS
U cUMBONMKa. ['eHotun u ¢eHoTur. BeposTHOCTHBIA XapakTep 3aKOHOB TE€HETHKH. 3aKOHBI
HacimencTBeHHOCTH. [. Mengens ©  yclioBHS WX BBINOJHEHUA. L[UTOJIOrMYECKUE OCHOBBI
3aKOHOMEPHOCTEW HAaclelIOBaHUs. AHaIU3MpyIOUIee CKpelluBaHUuE. XPOMOCOMHAS —TEOpPHs
HacsencTBeHHocTH. CleIuieHHOe HacenoBaHue, kpoccuHrosep. Onpenenenue nosa. CuenieHHoe
C TOJIOM HaclefoBaHue. B3ammoneicTBUE aIeIbHBIX M HEAJUICNbHBIX T'€HOB. |'eHeThueckue
OCHOBBI HHJIUBUIYAIFHOTO pa3BUTHA. | eHETHUECKOE KapTUPOBAHHE.
['eneTnka 4yenoBeka, METO/Ibl U3YUYECHHs] TEHETUKH YelloBeKa. PenpoayKTUBHOE 30POBbE UETIOBEKA.
HacnenctBennbie 3a0oyieBaHHsI dYeJIOBEKA, WX MPEAyNpekIeHHWE. 3HAUYCHHE TEHETUKH IS
MEHIIMHBI, 3THYECKUE ACTIEKTHI B 00JIACTH MEAUIIMHCKON TeHETHUKH.
I'enotun u cpena. HenacnencrBenHas uameHunBocTh. Hopma peakuuu npusHaka. BapranmoHHbIN
psAo W BapuallMOHHAas KpuBas. HaciencrBeHHass W3MEHYMBOCTh. BHIBI  HACIeICTBEHHOU
u3MeHunBoCcTH. KomOWHATHMBHAs HM3MEHUHMBOCTb, €€ HUCTOYHUKU. MyTanuu, BHABI MYTalUH.
MyrtareHsl, X BIUSHUE Ha OpPraHU3Mbl. MyTalnuu Kak MpUYMHA OHKOJOTHYECKUX 3a00JICBaHUIMA.
BHesnepHas HacIeqCTBEHHOCTh U MU3MEHYUBOCTh. DIUT€HETHKA.



Jomectukanust n cenekuus. LIEHTpbl OAOMAIIHWBAHUS JKUBOTHBIX M LIEHTPBI MPOUCXOXKICHUS
KYJBTYPHBIX pacTeHUH. MeTOo/Ibl CelIeKIINH, MX TeHETHYECKHUEe OCHOBBL. VICKycCcTBEHHBIH 0TOOD, €ro
BUJIbI. Y CKOpEHHUE U MOBBIIIEHNE TOYHOCTH 0TOOpa C MOMOIIBI0 COBPEMEHHBIX METO/I0OB T€HETUKU U
OnorexHonoruu. ['eTepo3uc M €ro MUCHOJIb30BaHUE B CEJEKIMM. PacliupeHne reHeTHUYecKOro
pa3HoOOpa3usi  CEJIEKIMOHHOIO  MaTepuana: MOJUIUIOWAMS, OTHaJeHHas TuOpuan3anus,
AKCIEPUMEHTAJIbHBI MyTareHe3, KJIETOYHAas WHXKEHEpUs, XPOMOCOMHAsl WHIYKEHEpHUs, TIeHHas
uHX)XeHepus. buode3onacHoOCTb.

Jlemoncmpayuu

Cxembl, Tabnu1bl, (parMeHThl BUA€0(GUIBMOB U KOMITBIOTEPHBIX Iporpamm: «CrocoObl 6ecrionoro
pa3sMHOXKeHUs», «OIJI0I0TBOPEHUE Y PACTEHUW UM >KUBOTHBIX», «VHIMBHIyalbHOE pPa3BUTHE
opranusmay, «MoHoruOpuaHoe ckpermuBaHue», «/luruOpuanoe ckpemuBanuey, «llepekpect
xpomocom», «HenomHoe nomuHupoBaHue», «CuenneHHoe HacienoBaHuey, «Hacnenosanue,
cueruieHHoe ¢ mnoiom», «HacnenctBenHesie 0o0je3HU uenoBekay, «BnusHue ankoronusma,
HApPKOMAaHWHU, KYPEHHUS Ha HACJIEICTBEHHOCThY, «MyTamumny, «MoauduKamoHHas U3MEHUIUBOCTHY,
«leHTpsl MHOTOOOpa3Usi U MPOUCXOKACHUS KYIbTYPHBIX pacTeHHil», «CKycCTBEHHBIH OTOODY,
«'ubpumuzanus», «MccnenoBanus B 001acTH OMOTEXHOJIOTHIY; IEMOHCTPAIIMN JKUBBIX PAaCTEHUH,
repOapHbIX SK3EMIUBIPOB, MYJSDKeW, Tabmuu, ¢otorpaduil, WIUTIOCTPUPYIOMIUX PE3yIbTaThl
CEJIEKIIMOHHOM pabOThI; MOPTPETOB U3BECTHBIX CEIEKIIMOHEPOB.

Jlabopamopusie pabomul

10. CocraBneHune 31eMeHTapHbIX CXEM CKPEIUBaHUSI.

11. Pemienue reHeTHUECKUX 3a/1a4.

12. CocraBieHue U aHaJIU3 POJIOCIOBHBIX YEJIOBEKa.

13. V3y4yeHue U3MEHUYMBOCTH, IOCTPOSHUE BAPHALIMOHHOTO Psijia M BAPHALIMOHHON KPUBOM.

Pazoen 2. Teopusa reonrouuu.

ITony AIMOHHO — BUIOBOM YPOBEHb

PaszButue 3Bomononnsix uaei. Hayunsie B3rsasl K. Jlunnes u XK. b. Jlamapka. DBonronmonHas
teopust Y. Jlapuna. CBuIETENbCTBA SBOJIONMM >KHUBOW MPHUPOIBL: MAJCOHTOJIOTHYECKUE,
MOJIEKYJISIPHO-TEHETUUECKHE, HMOPHOIOTUYECKHE, CPaBHUTEIbHO-aHATOMHYECKUE,
Ouoreorpaduueckue.

PasButne npexncraBneHuii o Bume. Bua, ero kputepun. [lomymsimus xak (opma cymiecTBOBaHUS
BUJa M Kak DJJeMEeHTapHas eAuHuna dBomonuu. CHHTETHYecKass TEeopUsl HBOJIIOLHUU.
MUKpOIBOMIONHUS U MaKpOdBOJIONMA. J[BIKYIIIME CHIIBI SBONIOIUHM, UX BIUSHHE HA TEHO(POHT
nonymnsiuuu. Jlpeiid reHoB M ciydaiiHble HEHAIpaBJIEHHbIE M3MEHEHHUs TeHO(OHJa MOMYJSALHUU.
VYpaBuenue Xapaun—DBaiinOGepra. MonekynsipHO-TeHETUYECKHE MEXaHHU3Mbl 3BOIOIUH. DopMbl
€CTECTBEHHOT0 o0TOOopa: JABIDKYILAs, CTaOWIM3UpYIOLIasi, JIU3pPYNTHBHAs. OKOJOTMYECKOE U
reorpapuueckoe BumooOpazoBanue. HampaBiaenuss u myTH 5SBOTIONUU. DOpPMBI HBOIIOIMHU:
JMBEpPreHIus, KOHBEpreHUus, mnapauienn3M. Mexanusmsl ananrtanuid. Kossomonusa. Pons
HBOJIIOIIMOHHON Teopuu B (OPMUPOBAHUU €CTECTBEHHOHAYYHOH KapTHHBI Mupa. MHorooOpaszue
OpPraHU3MOB U MPHUCIIOCOOJIEHHOCTh OPraHU3MOB K Cpelie OOMTAaHMsI KaK pe3ysbTaT 3BOJIOLHUU.
[TpuntMnbl knaccupukanuu, cuctemMaTrnka. OCHOBHBIE CHCTEMATHYECKHE TPYIIBI OPraHHYECKOTrO
mupa. CoBpeMeHHbIE MOIX0bl K KJIaCCU(PUKALIUN OPTraHU3MOB.

Llemoncmpayuu

KUBBIE PACTEHHUS U IKUBOTHbBIE, TrepOapHble SK3EeMIUISIPbI, KOJUIEKIMH, IOKa3bIBAIOIINE
WHAVBUAYAIbHYI0O W3MEHUYMBOCTh M pPa3HOOOpa3ue COPTOB KYIbTYPHBIX PACTeHHH H TMOPOJ
JIOMAIITHUX JKUBOTHBIX, a TAK)KE PE3YJIbTaThl IPUCIIOCOOIEHHOCTH OPraHU3MOB K cpesie OOUTaHus u
pe3ynbTaThl BUA00Opa30BaHUS; IPUMEPHI TOMOJIOTUYHBIX M aHAJIOTMYHBIX OPTaHOB, UX CTPOSHUS U
MIPOUCXOXKICHUS B IPOLIECCE OHTOTE€HE3a; CXEM, MILTIOCTPUPYIOIIMX MTPOLIECCHl BU1000pa30BaHUs U
COOTHOIIIEHUE ITYTeH MPOTrPeCCUBHON OMOTOTHUECKOMN IBOIOIUH.

Jlabopamopuwvie pabomul

1. Oniucanme BUIOB 110 MOP(OITOTHUECKOMY KPUTEPHIO.

2. Onucanue NpucnocodJeHHOCTH OpraHu3Ma U €€ OTHOCUTENLHOTO XapaKTepa.

3. BbIsiBlieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH YeIOBEeKa U JPYTUX MO3BOHOYHBIX )KMBOTHBIX Kak
JI0Ka3aTeJIbCTBO UX POJICTBA.

Pa3zoen 3. Pazeumue scu3nu na 3emie.

TonynayuonHo — 6u006otl yposeHs



MeTo b1 JaTUPOBKH COOBITUI MPOIIOT0, FTE€OXPOHOJIOTHYECKas MIKana. [ MmoTe3sl MpouCcX 0K IeHUS
*u3HU Ha 3emiie. OCHOBHBIE 3TaIbl 3BOMIONMU Orocdepsl 3emin. KitoueBbie cOOBITHS B HBOJIOLNH
pacTeHUil U >KUBOTHBIX. BbIMupanue BUIOB M ero npuuuHbl. COBpEeMEHHbIE NPEACTaBICHUS O
IPOUCXOXKACHUN dYenoBeKa. CHCTEMaTHMUECKOE II0JI0KEHUE YeJIOBEKa. OBOJIOLHS 4YEJIOBEKa.
@DakTOphI SBOIOIMH YeloBeKa. Packl yenoBeka, uX MPOUCXOXKICHUE U €UHCTBO.
Jlemoncmpayuu
MoJieJIell CKeseTa YejoBeKa M MO3BOHOUYHBIX JKUBOTHBIX; Mojenu «lIpoucxoxaeHue denoBeka» U
OCTaTKOB MaTE€pPUAIIbHOU KYJIbTYPHI.
Jlabopamopuvie pabomol
4. V3yueHue 3KOJI0rMYECKHX aJanTaluui 4eaoBeKa
Paznen 3. Opranu3mbl U OKpy:Karoias cpeja.
IKocucmemuwlil ypoGeHts.
Okonoruyeckrue (HakToppl W 3aKOHOMEPHOCTHM MX BJIMSHHS Ha OpraHu3Mbl (TPUHLUI
TOJICPAHTHOCTH, JIMMUTHUpYyIomHe ¢akTopsl). [IpucnocobieHuss OpraHU3MOB K JICHCTBHUIO
sKoorudeckux (akropoB. buonornueckue putmbsl. B3aumozeicTBre 3KOJOTHYECKHX (PAKTOPOB.
Okonornyeckas Huma. buoreorneno3. Dxocucrema. KOMIOHEHTBI 3KOCHCTEMBI. Tpodudeckne
ypoBHU. Tumbl numieBsix 1eneid. IlumeBas cets. KpyroBopoT BemiecTB M MOTOK SHEPTUU B
JKocucTeMe. buoTnueckre B3aMMOOTHOUICHHS] OpraHM3MOB B 3kocucTeMe. CBOMCTBA AKOCHCTEM.
[IponykTUBHOCTHh U OHMOMAacca SKOCHUCTEM pa3HbIX TUIOB. Cykieccus. CaMOperysius 3KOCUCTEM.
[TocneacTBusi BAMSIHUS AESATEILHOCTH YEJIOBEKAa Ha 3KocHUCTeMbl. HeoOXoIMMOCTh cOXpaHeHUus
Oropa3zHo00pa3ws IKOCUCTEMBI. ATPOIIEHO3bI, UX OCOOSHHOCTH.
buocghepnviii yposenw
Yuenne B. U. Bepuaackoro o 6mocdepe, Hoocdepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEPHI.
Komnonentsl Ouocdepsl u ux poib. KpyroBopotsl BemiecTB B Ouocdepe. buorennas murpamus
atomoB. OcHoBHBIE OMOMBI 3emii. Ponb denoBeka B Omocepe. AHTPOIIOTEHHOE BO3/ICHCTBHE HA
ouoctepy. [Ipupoansie pecypchl U pallMOHAIIBHOE MPUPOIOIONIb30BaHNe. 3arpsi3HeHne Ouocdepsl.
CoxpaHeHrue MHOTO00pa3usi BUJIOB KaK OCHOBA yCTOWYMBOCTH Omocdepsl. BoccraHoBurtenbHas
skonorust. IIpoGrnemsr ycroitunBoro pa3BuTHs. [lepcreKTUBBI pa3BUTHS OHOJIOTHUYECKHX HAYK,
aKTyaJbHBIE MPOOJIEMBI OMOJIOTHH.
Llemoncmpayuu
repOapueB, KOJUICKIIUNA, MOJIENIEH, MYJISKEH, dKUBBIX PACTEHUN W KUBOTHBIX, MOJIETIEH IKOCUCTEM,
TaONUI, WITIOCTPUPYIOIMIUX CTPYKTYPY OHOChepsl; CXeM KpyroBOpOTa BEIIECTB M MPEBpAIlCHUS
SHEpPruu B OMocdepe; BIUAHUS XO3AUCTBEHHOM IEATEIHHOCTH YEJIIOBEKAa HAa TMPHUPOJY; MOJEIH-
anmuukanyu «buocdepa u 4emoBeK»; KapT 3allOBEAHUKOB HAIIEH CTPaHbI.
Jlabopamopuwvie pabomul
5. BeisiBieHue mpucnoco0IeHU OpraHU3MOB K BIMSIHUIO PAa3TUYHBIX SKOJIOTHUECKUX (PaKTOPOB.
6. CpaBHEHHE aHATOMUYECKOI'O CTPOSHUS PaCTEHUI pa3HbIX MECT OOMTaHHUS.
7. I3ydyeHue 1 ONUcaHue 3KOCUCTEM CBOEU MECTHOCTH
8. CocTaBieHne NHIIEBBIX IETEH
9. MoaenupoBaHue CTPYKTYp U IPOLECCOB, TPOUCXOASIINX B SKOCUCTEMAX.
10. O1ieHKa aHTPONOT€HHBIX U3MEHEHUH B PUPOJIE.

IIpumepHbIi IepedyeHb J1a00PATOPHBIX H MPAKTHYECKHUX PA00T (HA BBIOOP yUMTeJIs1):
1. Ucnionp30Banme pa3InyHbIX METOJOB MPHU U3yYE€HUN OMOJIOTHYECKUX O0OBEKTOB.
2. TexHuKa MUKPOCKOITUPOBAHMS.
3. V3ydeHne KIETOK pacTEHWW W >KHBOTHBIX IO MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIpEnaparax u
UX OINHCAHHE.
4. IIpurotoBiieHre, paCCMAaTPUBAHUE U ONMCAHUE MUKPOIIPENAPATOB KIETOK PACTECHHIA.
5. CpaBHEHUE CTPOCHUS KIIETOK pACTEHUH, )KUBOTHBIX, TPUOOB U OaKTEpUH.
6. 3yyeHue IBU>KEHUS [IUTOILIa3MBbl.
7. 3ydyeHue mia3Moimn3a 1 Ieia3MoiIn3a B KIIETKaX KOKHIIbI JIyKa.
8. U3yuenue ¢pepMEHTaTUBHOTO pacIllelUIeHHs IEPOKCHIA BOAOPOIA B PACTUTENbHBIX U )KUBOTHBIX
KIIETKaX.
9. OGHapyxeHHne 0eIKOB, YIIEBOAOB, JUMHIOB C TOMOIILI0 KAYECTBEHHBIX PEaKITHil.
10. Beinenenne JIHK.
11. 3y4yeHune KaTaTuTHYECKON aKTUBHOCTH (DEPMEHTOB (Ha IpUMEPE aMHJIa3hbl HIIA KaTalla3hl).
12. HabnroneHre MUTO3a B KJIIETKaX KOHYHMKA KOPEIIKA JIYKa Ha TOTOBBIX MUKpPOTIperaparax.



13.
14.
15.
16.
17.

H3y4eHne XpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.

N3yuenue ctaauil Meno3a Ha TOTOBBIX MUKpOIIpenaparax.

W3y4eHne CTpOeHHs MOJIOBBIX KJIIETOK Ha TOTOBBIX MUKpOIIpEnaparax.

Pemienune sneMeHTapHBIX 3a/1a4 110 MOJIEKYJISIPHOI OMOJIOTHH.

BrlsiBieHNME IPU3HAKOB CXOJICTBA 3apOJBIILIEH YEI0BEKa U IPYIHX IT03BOHOUYHBIX KMBOTHBIX KAK

A0Ka3aTCJIbCTBO UX POACTBA.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

CocraBiieHHE JIEMEHTAPHBIX CXEM CKPEIIMBaHUSI.

Pemenne reaeTHUecKux 3a1a4.

N3yuenune pe3ynbTaTOB MOHOTHOPUTHOTO M TUTUOPHIHOTO CKPEIIUBAHUS Y IPO30(UITHI.
CocraBiieHUE U aHAJU3 POJIOCIOBHBIX YeJIOBEKa.

N3yueHnne n3aMEeHYMBOCTH, TOCTPOCHHUE BAPUAIIMOHHOTO Psifa M BApUAITMOHHOW KPUBOM.
Onwucanue GeHoTumna.

CpaBHEeHHE BUIOB IO MOP(OJIIOTHIECKOMY KPUTEPHIO.

Ornucanue NpucnocoOJISHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapakTepa.
BrlisiBiieHre pucroco0eHUd OpraHu3MOB K BIUSHHUIO PA3IMYHBIX SKOJOTHUYECKHUX (DAKTOPOB.
CpaBHEeHHE aHATOMHYECKOTO CTPOCHUSI PACTCHUH Pa3HBIX MECT OOUTAHMUS.

MeTtoapl u3mMepeHust GakTopoB cpebl OOUTaAHUS.

W3ydeHune 7KOJIOTMYECKUX a/lalTaluil yenoBeka.

CocrapiicHHE ITHIIECBRIX LICTICH.

W3ydeHue u onrcanue 3KOCUCTEM CBOEH MECTHOCTH.

MogenupoBanue CTPYKTYp U IIPOLIECCOB, TPOUCXOISIINX B SKOCUCTEMAX.

O1ieHKa aHTPOITOTCHHBIX U3MEHCHHI B TIPUPOJIC.



TemaTnueckoe IJIAaHUPOBAHUC C YKAa3aHHUEM KOJIMYCCTBA YaCOB, OTBOAUMBIX HAa OCBOCHUC

Ka)XJIOM TEMBI.

10 knacc
Ne | HaumenoBanue pasnena Konnuec M3 HUX (KOJIMYECTBO YACOB) OcHoBHbIE
n/m TBO 1abopaTop | SKCKYPCHH | KOHTPOJIbHBIC | HAlpPaBICHUS
4acoB HBIC paGOThL BOCIUTATEIIbH
(Bcero) paboThl, on
HpaKTI/ILIeC JCATCIIBHOCTH
Kue
paboThI
1 Baenenue 4 8
2 OCHOBBI LIUTOJIOTAH. 16 1 8
3 Pazmuoxenue u 5 8
WH/IMBUYaJIbHOC PA3BUTHE
OpPTaHW3MOB.
4 OCHOBBI T€HETHKHU. 7 1 8
5 ['eHeTHKA YelloBeKa. 2 8
Hroro: 34 2
11 xnacc
Ne | HammeHnoBanue pasnena Komnuec M3 HUX (KOJIMYECTBO YaCOB) OcHoBHbIE
n/m TBO 1abopaTop | SKCKYPCHH | KOHTPOJIbHBIE | HAlPaBICHUA
9acoB HbIC paboThI BOCIHTATEIbH
(Bcero) paboTHl, o
HpaKTI/ILIeC JACATCIIbHOCTHU
KHe
paboThl
1 | OcHoBBI yueHus 00 10 3 8
3BOJIIOIINH.
2 | OCHOBBI CEJICKIIMH U 4 8
OMOTEXHOJIOTHH.
3 | Aarpomnorenes. 4 8
4 | OCHOBBI 9KOJIOTHH. 11 1 7.8
5 | DBomonus 6rochepsl u 3 7.8
YCIJIOBCK.
O6o0maronmit ypox 1 8
Urtoro: 33 33
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