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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke TporpaMMbl MO OWOJIOTHU TEOPETUYECKYIO OCHOBY MJIS
OIpeNeeHUs] MOAXOJ0B K (DOPMUPOBAHUIO COJAEPXKAHUSA Y4EOHOro IpeaMeTa
«buonorus» cocraBmwim: KoHuenryaiaeHele nonoxeHus DI'OC  COO o
B3aMMOOOYCIIOBIIEGHHOCTH LI, cojepXkaHus, pe3yidbTaToB OOydeHus u
TpeOOBaHMI K YPOBHIO MOJTOTOBKU BBIITYCKHUKOB, TTOJIOXKEHUS 00 OOIINX LEsIX U
NPUHIUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOXKEHHUS O
cnenuuke OMOJIOruu, €€ 3HaUeHUH B TTO3HAHUU >KMBOW MPUPOJBI U 0OeCTIeueHun
CYLIECTBOBAHUS 4eJoBedeckoro obmiectBa. COriacHO Ha3BAHHBIM IOJIOKEHUSIM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorun Aa€T MpeAcTaBiIeHUE O Melsix, 00 oOien
CTpaTeruu OOy4YeHHs, BOCIUTAHUS W pa3BUTHUA OOYYAIOIIMXCA CPEACTBAMHU
yueOHOoro mnpenmera «buonorus», ompenenser o00s3aTeNbHOE MPEIMETHOE
COJIEp)KaHHE, €ro CTPYKTYpy, pachpeleieH’ue [0 paslejiaM M TeMaM,
PEKOMEHYEMYIO TTOCIIEIOBATEIbHOCTh U3YYEHHUSI YUYEOHOro MaTepuaia ¢ yu4éToMm
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 00pa30BaTEIbHOrO
MpoIiiecca, BO3PACTHBIX OCOOEHHOCTEM 00y4aromuxcs.

B nmporpaMmMe 1o OHOJOTMM TaKXXe YUUTBHIBAIOTCS TpeOOBaHMUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHBIM U MPEIMETHBIM pe3yabTaTam
o0ydeHus B (HOPMUPOBAHWM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOMN
JeSITENbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIOIIUXCS IO OCBOCHHUIO COJIEP)KAHH S
OMOJIOTMYECKOT0 00pa30BaAHMUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peain30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3yUYE€HUW OWOJOTHH, Onarojaps dYeMmy B HEl
IPOCMAaTPUBAETCSl HANpPaBIEHHOCTh HA pa3BUTUE 3HAHUU, CBSA3AHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHMs,  IIEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, IKOJIOTMYECKOr0 MBIIIUICHHUS, IPEJICTABICHUI O 310POBOM
o0Opa3e XKW3HM U OEPEKHBIM OTHOIICHHUEM K OKPYKAIOIICH MPUPOIHOU cpere.
[ToaTOMy Hapsiy ¢ U3ydyeHHUEM OOLIEOMOIOTHUYECKUX TEOPHi, a TaKkKe 3HAHHWM O
CTPOCHHUU >KUBBIX CUCTEM Pa3HOT0 paHra v CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MporpaMMe Mo OMOJOTUU YJEIE€HO BHUMAHHE HCIOJb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEHEBHOM KU3HU JJI PEIICHUS TPUKIAIHBIX 33]a4, B
TOM 4HCIe: MPOPUIAKTUKN HACJIEICTBEHHBIX 3a00JI€BaHUN 4YelOBEKa, MEAUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1enecoo0pa3Horo TMOBEAEHUST B OKPYXKAlOLed MPUPOAHOW cpede, aHamu3a
BJIIMSIHUSI XO3SIICTBEHHOM JI€ATENbHOCTH YE€JIOBEKa Ha COCTOSHHE MPHUPOJHBIX U
MCKYCCTBEHHBIX dKOCUCTEM. Y CUJIEHE BHUMAHUS K NMPUKJIAHON HalpaBiIe€HHOCTU
ydebHoro mpeamera «buonorusy mpoAMKTOBAHO HEOOXOAUMOCTBHIO OOeCTIeueHUs



YCIIOBUM JIJIsl PEIlICHUs OJHOM M3 aKTyalbHBIX 3a7a4 HIKOJIHHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KOTOpass MpeAnoiaraeT QopMupoBaHue y oOydarolmuxcs
CIIOCOOHOCTH  aJIaliTUPOBAThCS K M3MEHEHUSAM JHUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUN O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJINYWTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHW3alld W DBOJIIOLMHU, CO3MAET
yCIOBHSL  JJsi:  TIO3HAHHUA  3aKOHOB  JKMBOW  HPUPOIBL,  (POpMHpOBaHMS
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOr0 MBIIIEHUS, [IEHHOCTHOIO OTHOLIEHUS K KMBOW IIPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMONIOTHsI UMEET TaKKe JUIsl pellIeHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALUN
oOyuaromuxcs. M3ydenune O6uonoruud odecrneunBaeT ycioBUs Uisi (popMUpOBaHUS
MHTEUIEKTYaJbHbIX, KOMMYHUKAI[MOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETpalli OMOJOTHYECKUX 3HAHUU C
IPEJCTABJIECHUSMHU U3 APYrUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH
n reorpadun. Ha3BaHHbBIE MOJOKEHUS O MpEIHA3HAYCHHH Y4eOHOro mpenMera
«buonorus» cocraBUIM OCHOBY Ui OINpEAENICHUS MOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 1o
Oouomorumu.

Ot60p comepxkanusi yueOHoro mpenmera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UMUUNA KYyJIbTYpOCOOOPa3HOIro MOAXOAa, B COOTBETCTBUHU C
KOTOPBIM OO0ydJaromuecs AOKHbI OCBOMTH 3HAaHWS U YMEHMsI, 3HAYUMBIC IS
dbopMmupoBaHuss 0OIIEH KYJIbTYphl, OINPEICISAIONIME aJeKBAaTHOE IIOBEJCHUE
YeJIoBeKa B OKPYKAroIeld MPUPOJAHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHUMAIOT 3JIEMEHTHI COJIEPXKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JJisi (popMUpOBaHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4HOM KapTMHE Mupa U
[EHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OHMOIOrMYecKoro oOpa3oBaHus.

CTpyKTypupOBaHHE CoOJepKaHUsl Y4eOHOro marepuajga B IpPOrpaMMe IO
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTIIMYUTENbHBIX OCOOEHHOCTSIX KUBOM MPHUPOJIBI, O €€ YPOBHEBOM OpraHu3alu u
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE COAepkKaTeabHble TMHUU: «buosorus kak Hayka. MeTobl
HAay4yHOTo mo3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak



Oouonoruyeckas cucremay», «CuctemMa U MHOroo0pasue OpPraHUYECKOro MHUpPay,
«OBOJIOLHNS KUBOU MPUPOIBD», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTI.

Lens wm3ydyeHuss yueOHoro mnpenmera «buonorus»» Ha 0a30BOM YpPOBHE —
OBJIQJICHUE  OOYYAIOIUMHCS  3HAHUSIMH O  CTPYKTYpPHO-(DYHKIIMOHAJIBHOM
OpraHu3alliyl S>KUBBIX CHCTEM pPA3HOr0 paHra U NPUOOPETEHHE YMEHUM
UCIOJIb30BaTh 3TH 3HAHUS MJIsi TPAMOTHBIX JEHCTBUN B OTHOIICHUH OOBEKTOB
YKUBOM TIPUPOJIBI M PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JocTrxeHue 1enu u3ydeHus: yueoHoro mnpeamera «buosorus» Ha 0a30BOM
ypoBHE 00€CTIeYnBaETCS PEIICHUEM CIISYIONTUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMUCS CHUCTEMBl 3HAHUW O OHMOJIOTHYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBUiiaxX, CIyKallluX OCHOBOM
st GOpMUPOBAHUS TIPEICTABICHUN O ©CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO00Opa3Uu U OCOOECHHOCTSX MKUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHU3alNM, BBIIAIOUIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopMupoBaHUE y OOYYAIOIIMUXCS IO3HABATEIbHBIX, WHTCIUICKTYyaJbHBIX W
TBOPUECKUX CIIOCOOHOCTEH B MpOlleCCe aHaIM3a JaHHBIX O MyTSX pa3BUTUA B
OMOJIOTUM HAYYHBIX B3IVIAJIOB, UJCH M MOAXOJOB K U3YYCHHIO JKUBBIX CHCTEM
Pa3HOTr0 YPOBHS OpraHU3allNY;

CTAaHOBJICHHE Yy OOy4JaloIMxcsi OOmel KylIbTypbl, (YHKIHOHATHHON
IPaMOTHOCTHU, Pa3BUTHE YMEHUN OOBACHATH U OLICHUBATH SABJICHUS OKPYKAIOIIETO
MHpa KUBOW MPUPOJIBI HA OCHOBAHUM 3HAHUM M OIbITA, MOJYYEHHBIX IpU
U3y4eHUU OUOJIOTHH;

dbopmupoBaHue y oOydYaromMxcsi YMEHHH WUIIOCTPUPOBATh 3HAUYEHUE
OMOJIOTUYECKUX 3HAHWWA B TMPAKTUYECKOW JCSITEIILHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM U arpoOMOTEXHOJIOTUM;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTU TTO3HAHUS YEJIOBEKOM >KHBOU
MIPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STHUECKUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX UCCIEIOBAHU;

OCO3HAHHME IICHHOCTH OWOJIOTUYECKHX 3HAHWH IS TOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, 411 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE NMPUOOPETEHHBIX 3HAHUM U YMEHHUI B MOBCEAHEBHOM KU3HU IS
OLICHKH TOCJICJICTBUI CBOEH AESATEIHLHOCTH M0 OTHOIICHUIO K OKPYXaIoIIeH cpeje,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJICHHE MEp MNPOPUIAKTUKH
3a00JIEBaHMIA.

B cucreme cpennero obmiero odpazoBanus yueOHbIN npeamer «buomorusy,
n3y4aeMblii Ha 0a30BOM YPOBHE, SIBJISIETCSI 00s13aTEIbHBIM YYEOHBIM MPEMETOM.



Jlns u3yuenust 6uosoruu Ha 6a30BOM ypOBHE CpeIHEro ooI1ero oopa3oBaHus
orBoauTcsi 68 yacos: B 10 kiacce — 34 yvaca (1 gac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Heemo).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponp Owuonoruu B (OPMUPOBAHMM COBPEMEHHOM HAay4yHOM KapTUHBI MUpA.
Cucrema OMOIOTUYECKUX HAYK.

MeTobl O3HAHUS KUBOU MPUPOIBI (HAOIIOAEHNE, SKCIIEPUMEHT, OMTMCAHUE,
U3MepeHue, Kiaccuukaus, MOJCIUPOBAHNE, CTAaTUCTUYECKas 00padoTKa
JTAHHBIX).

JlemoHcTpanum:

[Toprpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBON TPUPOIBD).

JlaGopaTopHble U IpakTU4YecKHe padoThI:

[Ipaktuueckas paboraNe 1. «Mcnonb3oBaHue pa3IMYHBIX METOIOB IpU
M3y4CHUU OMOJIOTHIECKUX OOBHEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

JKusbie cucteMbl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHust onosoruu. OTimnuue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoeHOTUYECKUI ), OnochepHBIil.

JlemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIC MPU3HAKHU KU3HUY, «YPOBHU OpPraHU3aIMU
YKABOU IIPUPOJIBD».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMH4eCKHH COCTAB U CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KJIETKU. XHWMHUYECKHUE DJIEMEHTBI: MaKpPOIJIEMEHTBHI,
MHUKpPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOABl W MHUHEpPAIbHBIX BelleCcTB B kieTke. llommepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmble 1 3aMEHUMBIE aMUHOKHUCIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNIbl (TMEepBUYHAsl, BTOPUYHAs, TpPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
GbyHKIIMN OENKOB.



depMeHTHl — Ouojormyeckue KaranuzaTopbl. CrpoeHue ¢epMeHTa:
aKTUBHBIM 1EHTp, cyOcTpatHas crneunduyHocth. KodepmeHnTsl. ButamuHsbl
OTnuuust pepMEHTOB OT HEOPTAHUUYECKUX KaTaJIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a U J1€30KCHUpHO03a),
nucaxapuibl  (caxaposa, JIAaKTO3a) U MOJucaxapuabl (Kpaxmal, TJIMKOTEH,
[eJUTI0N103a). bruonornueckue pyHKIMM yriaeBo10B.

Jlunuaer:  Tpurmunepunbl, Gochomunuasl, crepouabl. [ uapoduibHO-
ruapopoOHbIe  cBOMcTBa. buonormdyeckne QyHkuuu JnunuaoB. CpaBHEHUE
YIJI€BOJIOB, OCJIKOB U JIMIHJIOB KaK HCTOYHUKOB YHEPTUH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasr — MoOHOMEpHI
HykjaenHoBbIX KucnoT. Ctpoenue u ¢yakiuu JJHK. Crpoenne un dynxkuun PHK.
Bunst PHK. AT®: ctpoenune u pyHKImH.

[uTonorusa — Hayka o kJieTke. Kiierounast Teopusi — mpuMep B3auMOJAECHCTBUS
uaer u pakToB B HAYYHOM MO3HAHUH. METO/IbI U3yUECHHS KIETKH.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpU3HAKH —KIIETOK:
3aMKHyTas HapyxHas memOpana, moiyiekyisl JIHK kak reHernmueckuil ammapar,
CUCTEMA CUHTE3a OelIKa.

Tunbl KJ€TOK: SyKapuOTHYecKas M mpokapuoTuueckas. OCOOEHHOCTH
CTpPOEHHUSI IpOKapuoTHUecKko kieTku. KierouHas creHka Oakrepuil. CTpoeHue
JYKapHUOTUYECKON KIETKM. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, MXWUBOTHOW U
IpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIMKC, UX
¢byukiuu. [Tnazmarnyueckas memOpana, e€ cBoiicTBa u pynkuuu. lluronnazma u eé
opranouzbl. OnHoMemOpanHbie opranouabl kietku: JIIC, ammapar ['ombmxu,
an30coMbl. [1oryaBTOHOMHBIE OpPraHOMABl KIETKH: MHUTOXOHAPHUH, IJIACTHUJBI.
[TpoucxoxaeHnue MUTOXOHApUM W TiacTua. Buabl mactua. HememOpanHbie
OpPraHoOMIIbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOIH, PECHUYKH,
KIyTuKy. QyHKIMY OPraHOMI0B KIETKU. BKitoueHus.

SAnpo — perynsTopHbii 1eHTp kieTkd. CTpoeHue siapa: sepHas 000JIouKa,
KapuoIuiazmMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JleMoHCcTpanum:

IToptpersl: A. JleBenryk, P. I'yk, T. llIsann, M. IlIneiinen, P. Bupxos, [[x.
Yorcon, @. Kpuk, M. Yuikunc, P. @pankins, K. M. bap.

[narpammsel:  «PacripeneneHue XMMHYECKHX JJIEMEHTOB B HEXHBOU
npupone», «Pacnpenenenne XuMHUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOIE.

Tabmuuer u cxembl: «llepuonuueckas TabiMlia XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHre MoJeKyJIibl BoJbl», «bruocunTes Oenka», «CTpoeHue MOJIEKYIbI OeIKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaotel. JJHK», «CTtpoeHne monekysbi



ATO®», «CTpoeHHE PYKAPUOTUYECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW),
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOU KIIETKNY,
«CTtpoeHue szipa KIETKN», «Y TIeBoaAbD, «JIunuasn.

OOopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHUE [UIsl IPOBEACHUS
HAOJIIOICHUM, W3MEPEHUI, HSKCIEPUMEHTOB, MUKpOINpENnapaTbl pPacTUTEIbHbIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora Ne 1. «M3ydeHue KaTadIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass pabora No 2. «M3yueHuwe CTpOEHHUsI KJIETOK paCTECHUM,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpernapaTax U X
OIHCAHHE.

Tema 4. ’KusHenesATeJIbHOCTD KJICTKH.

OOmeH BemiecTB, WM MeTaboMU3M. AcCUMIITANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEpPreTuueckrii oOMeH) — JBE CTOPOHBI €JIMHOr0 Mpolecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BELIECTB M JHEPrUM B MOHUMAaHHUH
MeTabonu3ma.

Tunsl oOMeHa BemiecTB: aBTOTpOo(dHBIN U rereporpodubiid. Pois dhepmenToB
B OOMEHE BEILIECTB U MPEBPAILICHUH SHEPTHH B KIIETKE.

®orocunTe3. CBeroBas u TeMHoBas (a3l (orocuHTe3a. Peaxknuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emJie. BnusHue ycnoBuil cpeapl Ha POTOCUHTE3 U CHOCOOBI MOBBIIICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIoIIUe OakTepru. 3HAaUeHHEe XEeMOCHHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B kJeTke. PaciiernieHue BellecTB, BbIACIEHUE U
AKKyMYJIMPOBAaHUE DHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMeEHa.
I'mukomus. bpoxxenne m ero Buuabl. KucinopomHoe OKHMCIIEHHE, WM KIETOYHOE
JIbIXaHHE. OkucIuTeNnbHOE dbochopunpoBaHue. D¢ (dHEeKTUBHOCTD
HHEPreTUYECKOro OOMeHa.

Peakniun wmatpuyHoro cuHrte3a. I'enernueckas uHpopmanus wu JIHK.
Peammzanust reHerndeckoil MHGOpMAIMU B KIETKE. ['eHEeTHUecKuil KOI U €ro
cBoiicTBa. Tpanckpunuusa — Marpuunblii cuaTe3 PHK. Tpancnsiuus — OnocuHTes
Oenka. Otanbl TpaHchsuuu. KoaupoBanue amuHOKUCHIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xku3au — Bupycel. Ucropus otkpsitus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodarun. bonesnu pacteHui, KUBOTHBIX U YEJIOBEKA, BbBI3bIBAEMbBIC
Bupycamu. Bupyc ummyHnonedunmra gyenosexka (BUY) — BozOyaurens CII/]a.



OOpatHass ~ TpaHCKpuUIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TuMupsses.

Tabmuubl u cxembl: «Tumbl nutanus», «Merabomuszmy», «MUTOXOHIPUSY,
«IHepreTudeckuii oomen», «Xmoporracty, «Porocuates», «Crtpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHuecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbI 1ukia Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJTHK».

O6opynoBanue: moaenu-anmvkanuu «Yasoenne JIHK u tpanckpummmsy,
«buocunres 6enkay, «CTpoeHue KIETKI», Mojelb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHblii UK, WM SKU3HEHHBIM LUKI KieTku. WuTepdaza u MuUTO3.
[Tpomieccrl, mporekatomue B uHTEpdasze. Permnmukamms — peaknus MaTPUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[lutosornueckue OCHOBBI PA3MHOXKEHHS M HWHIAWBUAYAIBHOTO  Pa3BUTUS
OpPraHu3MOB.

[enenne knerkn — muto3. Cragum murosa. [Iponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUAX MUTO3a. bUOIOrMYEeCcKu CMBICI MUTO3A.

[IporpamMmmupyemasi THOEIb KJIETKHU — arloNTOo3.

@dopmMbl pa3MHOKEHHUS OpPraHU3MOB: Oecrosioe U mojioBoe. Buasr Oecrionoro
Pa3MHOXEHMS: [I€JICHUE HAJIBOE, I[OYKOBAHME OIHO- W MHOIOKJIETOYHBIX,
CropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIOHMPOBAaHHE
OpPraHu3MOB, €r0 3HAYCHUE IS CEJICKLINH.

[TonoBoe pa3sMHOXKEHHUE, €ro OTINYHUS OT OECIONOrO.

Meiio3z. Ctaguu Mmeitoza. [Iporeccel, mpoucxoAsue Ha CTaausX Meno3a.
IloBenenne xpomocom B Menosze. KpoccuHrosep. buosmormdeckuii CMmpICI H
3HAYEHUE MEeno3a.

["ameTtoreHes — mporecc 0Opa3OBaHUS TOJOBBIX KIJIETOK Yy YKUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30Mi, SIMIEKIETKa) — CIHEepPMaTOoreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHHS SHIEKICTOK M CcrepMaro30ousioB. OIUIOA0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe  pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Ppa3BUTHE
(omOpuorenes). Jrarbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, racTpyiisiuus, opraHoreHes. I[loctamOpuonanbHOE pa3zBuTHE. THIBI
MOCTAMOPUOHAJILHOTO Pa3BUTHS: TpsMOE, HempsiMoe (JIMYuMHOYHOE). BrusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct m pasutne pacteHuid. OHTOT€HE3 LBETKOBOIO PACTECHHS: CTPOEHUE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuiet u  cxembl: «DOpMBI Pa3MHOXKEHUSI OPraHu3MoBy», «JlBoiiHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpOeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe n Henpsimoe pa3BuTHE», «'aMeToreHe3 y MIIEKOIUTAIOIINUX U
4yenoBeKa», «OCHOBHBIE CTaJIUH OHTOTCHE3A.

O6opynoBanue: MHKPOCKOII, MHKpOIpenaparsbl «CriepMaTo30uibl
MJIEKOITUTAOIIETO», «SMIEKIIeTKa MIIEKONMUTALIEro», «KapruoknHe3 B KieTKax
KOpElIKa JyKa», MarHuTHas MoJieNib-anmuiuKanus «Jlenenue KIeTku», Mojelb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThI:

JlabGoparopnass pabora Ne 3. «HaOmiomenwe MuTOo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

Jlaboparopnasi pabora Ne 4. «M3ydeHue CTpoEHHUsI TOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3amaun reHetuky. Mictopus pasButus reHeTUKU. Ponb nuronorun
U OMOPUOJIOTMH B CTAHOBJICHUW TEHETHKU. BKIIam pPOCCHUUCKMX U 3apyOesKHBIX
yu4€HBIX B pa3BUTHE TEHETUKU. MeETOAbl TEeHETHKU (TUOPUAOJOTUUECKUN,
IUTOICHETUYECKUI, MOJIEKYISIPHO-TeHeTUUEeCKUii). (OCHOBHBIE T'€HETUUYECKUE
NoHATHUS. ['eHeTHuecKasi CHMBOJIMKA, UCIIOb3yeMast B CXeMax CKpElTUBaHUMH.

3aKOHOMEpPHOCTH HACJIEJIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MoHorubpuHOe CKpeluBaHue. 3aKkoH eIuHooOpasus THOPUIOB TIEPBOTO
nokosneHus. [lpaBuno 1OMHUHMpOBaHMS. 3aKOH pACIICIUICHUS IPU3HAKOB.
I'unore3a ynctoThl ramet. [loaHOE U HEMOMHOE TOMUHUPOBAHUE.

JurnbpuaHoe  cKpeuuBaHue. 3aKOH  HE3aBUCMMOIO  HACJEIOBaHUS
Npu3HaKoB.  [luToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUSI.
AHanuzupymoniee ckpemuBanue. Mcnoib30BaHue aHATM3UPYIOMIET0 CKPEIIMBAHUS
JUTSL OTIpeIeTICHUsI TeHOTHUIIa OCOOU.

CuemieHHoe  HacienoBaHue npu3zHakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJEeIO0BaHUIO T€HOB. HapyllleHne clierieHus TEHOB B pe3yJIbTare
KPOCCHUHTOBEpA.

XpomMocoMHasi TEOpHsT HACIEICTBEHHOCTU. | e HeTUUeCKrEe KapThl.



['eneTnka mosa. XpoOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMorameTrHsle W TreTeporamerHble opraHu3Mbl. HacimenoBanue
MPU3HAKOB, CLUETUICHHBIX C TTOJIOM.

N3meHunBOoCTh. BUABI N3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIIEICTBCHHAS.
Pons cpeabl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH. XapakTepucTukKa
MoAU(UKAITMOHHON M3MEHUYMBOCTH. BapuarimoHHBIN psa 1 BapralliOHHAas KpUBasl.
Hopma peakunu npusnaka. KonmyecTBeHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBolCcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHnasi, wiM TeHOTUNHMYECKas, W3MEHYMBOCTh. KoMOWHaTHBHAs
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
U3MEHUYMBOCTU. MyTanrioHHass n3MeHUYnBOCTh. Kitaccudukarus Mmyranuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1 mpuurHbl MyTanuii. Myrarenabsie ()akTOpBbI.
3aKOH rOMOJIOTHYECKHUX PSIOB B HAacJHEeACTBEeHHOU n3MeHunBocty H. M. BaBumosa.

BresanepHas HaclIeICTBEHHOCTh U U3MEHYHUBOCT.

I'enetuka yenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOAbI T€HETHKH
YeJIOBEKA: T'eHeaJOrHUeCKUM, OJIM3HEIOBBIM, [TUTOT€HETUUCCKIUM, OMOXUMHYCCKHH,
MOJIEKYJIIPHO-TEHETUYECKHM. CoBpemeHHOE ONpeAcICHUE TE€HOTHIIA:
IIOJITHOT€HOMHOECEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YUCIIE C MOMOIIBIO
[II1P-anamu3a. HacmencTtBenHple 3a00Je¢BaHMS dYeElIOBEKA: TCHHBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MPEepacioiO)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckue ¥ TeHepaThBHble MyTauud. CTBOJNOBBIE KIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PHUIAKTUKN U JICUEHUS T€HETUYECKUX
Oomne3nell. Menuko-reHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYCHHE METUIIMHCKOU
TE€HETUKU B MPEJOTBPAILICHUH U JICYEHUN FeHETUYECKUX 3a00JIeBaHU YeIOBEKA.

JlemoHcTpanum:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Uerepuxos, H. B.
Tumodeen-Peconckuii, H. Y. BaBuiios.

Tabmumer w cxembl:  «MOHOTHMOpHUIHOE  CKpEIIMBAaHWE ©  €T0
LHUTOI€HETUYECKAS] OCHOBA», «3aKOH pAaCILICNJIEHUs U €ro IUTOre€HETHYECKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JlurubpumHoe  CKpenmBaHUE»,
«llutonornyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpeluMBaHUs»,  «Mehos3y,
«B3aumonencTBre aJuIeNbHBIX TEHOBY», «l'eHeTnueckme KapTbl pPACTEHUU,
KUBOTHBIX U 4YeJIOBEKa», «l'eHeTwka moJia», «3aKOHOMEPHOCTH HAacleI0BaHMUS,
CUEIJIEHHOTO ¢ ToJioM», «KapuoTumel uYemoBeKa U JKHUBOTHBIX», «Buibl
M3MEHYUBOCTHY, «MoaudukamonHas W3MEHYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymi KpoBu», «MyTallMOHHAS] U3MEHUYUBOCTHY.

O6opynoBaHue: MOJEIU-aNTIUKauu  «MOHOTHOPUAHOE CKpPEIIUBAHUE,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmuBanuey, «llepekpécrt



XpOMOCOM», MHUKPOCKON W Mukpomnpenapar «Jpozoduna» (HOopma, MyTanuu
(opMBI KPBLIBEB U OKPACKHU Tela), repOapuil «I"opox moceBHOM.

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

JlabopatopHast pa6ota Ne 5. «M3yueHue pe3ylbTaTOB MOHOTMOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «3ydueHue MoaudUKaIlMOHHON W3MEHUMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsAZia U BAPUALMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AHanu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas padbora No 2. «CocraBjieHHMEe UM aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OHOTEXHOJIOT MH.

Cenekiusi Kak HayKa U IPOLECC. 3apOXKACHUE CEJEKIIMU U JOMECTUKAIIUS.
VYuyenne H. W. BaBuioBa 0 ueHTpax MOPOUCXOXKIACHUS W MHOroo0paszus
KYJIbTYPHBIX pacTeHHil. LIEHTpbl MPOMCXOXKIECHHS NOMAIIHUX >KUBOTHBIX. CopT,
IIOpOJa, IITAMM.

CoBpeMeHHBbIE METO/IbI CeJIeKIIMU. MaccoBbIi U UHIUBUIYAIbHBIN OTOODPHI B
CEJICKIIUM PAaCTeHH M KUBOTHBIX. OnEeHKa 3KcTepbepa. bBIM3KopoacTBEHHOE
CKpeluBaHue — UHOpuAWHT. Yucras nuHus. CKpenMBaHWE YMCTBIX JIMHUH.
I'ereposuc, unu rubpunHas cuina. HeponcTBeHHOE CKpelMBaHHE — ayTOPUIUHT.
Otpanénnas rtuOpuauzauus W e€ ycnexu. VCKyCCTBEHHBIH MyTareHes |
IIOJIYYEHUE IIOJUILIOUAOB. JIOCTMIKEHUS CEJNEKLUHUM pPACTCHUM, >KUBOTHBIX H
MHUKPOOPTraHU3MOB.

buorexHonoruss Kak OTpaciib NMPOM3BOJACTBA. ['€HHAas WHXKEHEpUs. OTambl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
uHXeHepusa. Kilerounble KyabTypbl. MUKpPOKIIOHAILHOE Pa3MHOKEHHE PACTEHUMU.
KiioHnpoBanne BBICOKONPOAYKTUBHBIX CEIIBCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okojoruueckue U dtudeckue  mpobdremsl. MO —  reHeTuuecku
MOJU(ULIPOBAHHBIE OPraHU3MBI.
JemoncTpanuu:

IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanos.

Tabmumer w1 cxembl: kKapTa «lleHTpBI TPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaNIHUX KMBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuit», «Otnanénnas ruopuauzanus», «Padborsl akagemuka M. @. liBanoBay,
«Ilomummonaus», «OOBEKTBI OHOTEeXHONOTHN», «KIIeTOUHBIE KYyIbTYpPHl U
KJIOHUPOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISHKU TUIOAOB M KOPHEIIIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sICTBEHHBIC PACTCHHS .



JlabopaTopHble 1 MPaKTH4YeCKUE PA0OThI:

OkcKypcusa«OCHOBHBIE METOABI M JOCTHKEHHUS CEJIEKIHUH PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHCHBITATEIbHBIA  Y4aCTOK, B TEIJIMYHOE XO35AUCTBO, JabOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. IBosmrouoHHast OMOIOTUsI.

[Ipennochlyiku BO3HUKHOBEHHUSI JBOJIOIMOHHOM TEOpUH. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMoJIOrMU. BiusHMe 3BOJIIOLIMOHHON TEOPHH HA Pa3BUTHE
OMOJIOTUH U JAPYTUX HAYK.

CBuzerenscTBa 3BOMOLMHU. [lameoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
MOSIBJIGHUSI BUJOB B MaJC€OHTOJIOTMYECKOW JIETOMHUCH, TNEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo U paznuuue ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpPHONIOTUYECKHE: CXOJCTBA M PA3IU4YUsi SMOPUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIILHO-AaHATOMHYECKHE: TOMOJOTMYHBIE, aHAJIOTUYHBIE,
pYIUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHMX NyTEed y BCeX
OpPraHU3MOB.

OpomononHass Tteopusa Y. JlapBuna. Ilpennoceuiky  BO3HMKHOBEHUS
JapBUHU3MA. JIBHDKYIIME CHIJIBI JBOJIIONHMH BUIOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MpPU OTPAaHUYEHHOCTH PECYPCOB, HEOIpeAeTEHHAsT U3MEHUYHBOCTb,
0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boioruu (CTI) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBostonus. [lomynsaius Kkak efuHKIA BUAA U SBOJIOIUH.

JBkyiue cuibl ((hakTopbl) SBOMIONUMK BUIIOB B MpUpPOE. MyTarMOHHbBIN
npouecc U KOMOWHATHMBHAs W3MEHYHMBOCTH. llomynsiiimoHHbIe BOJHBI U Jperd
reHoB. M30Js1us 1 MUTpanus.

EctectBennbii 0oT00Op — HampaBngomuid (aktop sBogouud. Dopmbl
€CTECTBEHHOr0 0TOOpA.

[IprcnocoONIEHHOCT, OPraHU3MOB Kak pe3ylnbTaT »BOMOUUU. [Ipumepsl
IpUCTIOCOOTIEHUN Y OpraHu3MOB. ApoMOp(O3bl U UIU0ATANTALINH.

Bun wu BunmooOpasoBanue. Kputepun Bujma. OcHOBHBIE  (QOpPMBI
BUJ1000pa30BaHUs: Teorpapuyeckoe, SKOJIOTHIECKOE.

MakposBomtonusi. DPopMbl  HBOMIONUM:  (UiIeTHYECKas, TUBEPreHTHas,
KOHBEpIeHTHasl, mapajuiesibHas. HeoOpaTUMOCTh 3BOJIOIUH.

[IponcxoxaeHne OT Hecneuuaau3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas pagualusl.

JdeMoHCcTpanuu:



[Toprpersr: K. Jlunneii, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmuue! u cxeMmbl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apobIlin
MO3BOHOYHBIX ~ KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
CyllecTBOBaHUE», «EcTecTBeHHBI 0TO0P», «MHOroodpasue COpTOB pacTeHHUII»,
«MHoroobpasue  moOpoA  KUBOTHBIXY, «Ionmynsimumy, «MyraunoHnHas
U3MEHUYHUBOCTHY», «ApomMopdo3bl», «amoamanranmm», «OOmas aereHepanus,
«/IBmwxkymue cunbl 3Bomouun», «Kapra-cxema wapupyra mnyremectBus Y.
HNapsuna», «boprba 3a cymectBoBanue», «IIprucmocoOIeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BU1000pazoBaHue, « IKOJIOTHIECKOE BUA000PaA30BAHUEY.

O6opynoBanue: KOJIJICKIIUSI HACEKOMBIX C Pa3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIONOB W CeMsH, KouteKnus «[Ipumepbl 3alMTHBIX MPUCITIOCOOTICHUN Y
KUBOTHBIX», MoJieJb «OCHOBHbIE HANpPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHre roJJOBHOTO MO3ra MMO3BOHOYHBIX).

buoreorpadguueckass kapra Mwupa, KOJUIeKIUs «DOpPMBI COXPaHHOCTH
HCKOMAaeMbIX JKUBOTHBIX UM pacTeHuit», Mojens ammmukanus «llepekpéct
XpOMOCOM», BIaxHble npemnaparbl «Pa3Buthe HacekoMmoro», «Pa3Butue
JSTYIIKWAY», MUKporpenapar «Jpozoduna» (Hopma, myranuu (HOpMbl KPbUILEB U
OKpPACKH Telna).

JlaGopaTopHble M NpakTH4YecKne padoThbI:

Jlaboparopnast padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTUUECKOMY
KPUTEPHUION.

JlaGoparopnas padora Ne 2. «Omnucanue MPUCIIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HHU HA 3eM.ie.

JloHayuHble MpeacTaBICHUS O 3apOKIECHUM >KM3HU. HayuHble TUoTe3bl
BO3HMKHOBEHHUSI JKU3HU Ha 3emiie: aOWOreHe3 M TMaHCIepMUs. XHUMHUYECKas
ABONIOLMSA. AOHMOTEHHBI CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIIBHOE TOATBEPKACHUE XMMUYECKOM dBOJIIOIMU. HavanbHbie STansl
ouonornueckoil 3pomonuu. ['unoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HMX 3SBOJIOLMS.
DopMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTraHU3MOB.

PazButue xxu3Hu Ha 3emie mo spam U nepuopam. Karapxei. Apxelickas u
npoTtepo3oiickasi dpbl. [lameo3oiickas 3pa u €€ mepuoabl: KEeMOPHICKUH,
OpAOBUKCKHM, CHUIYPUHMCKUH, JEBOHCKUIM, KAMEHHOYTOJIbHBIN, IEPMCKHA.

Me30301cKast 3pa U €€ NMepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ Tmepuoibl: MAJCOrCHOBBIM, HEOTCHOBBIMH,
AHTPONOT€HOBBI.



XapakTepUCTUKa KJIMMaTa U TeoJOrH4ecKux mpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl H
*KUBOTHBIX. [losiBlIeHUE, pacBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak oOTpaxkeHue -HBoJonuu. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJTIOLMS YeNIOBEKa. AHTPOMNOJIOTUS Kak HayKa. Pa3BuTue npencraBieHui o
MPOUCXOKIACHUU YesloBeKa. MeToapl u3ydeHHs aHTponorene3a. CxoactBa H
pasznuyus YeloBeKa U KUBOTHBIX. CHCTEeMaTHYECKOE MTOJIOKEHHUE YEIOBEKa.

JBmxyime cunbl  (akTopsn) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTEeCTBEHHBI 0TOOp. OOLECTBEHHbIH 00pa3  KU3HH,
U3rOTOBJICHUE OPYIUN TPYIa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTAaJIUU U BETBU HBOJIOIIMHU YEJIOBEKA: aBCTPAIONUTEKU, UeloBek
ymenbi, YenoBek npaMoxoasimud, YelmoBeK HeaHAEPTaIbCKUK, YenoBek
pa3ymHbIii. Haxomkm HCKOMaeMbIX OCTAaTKOB, BPEMsI CYIIECTBOBAHHS, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOI'O MO3ra, 00pa3 *KU3HH, OPYAU.

Yenoeueckue pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAA
(eBpaszuiickasi),  HErpo-aBCTpajoujHasi  (3KBaTOpUaibHasi),  MOHTOJOWJIHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  IPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEeJIOBEUECKUX pac K YCJIOBHUSIM CyIIeCTBOBaHUs. EMWHCTBO uenoBeYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Muinep, I'. FOpu, Y.
JlapBuH.

Tabmmipl U cxeMmbl: «Bo3nukHoBenne COJIHEYUHOM cHCTEMEBI», «Pa3ButHe
opranuueckoro Mwupa», «PactutenbHas kietka», <«OKuUBOTHas  KJETKay,
«IIpokapuoruueckas kierka», «CoBpeMEHHass CHCTEMa OPraHUYECKOTO MHpPay,
«CpaBHEHHE aHATOMUYECKMX YEepPT CTPOCHHUS YEJOBEKA U YEeIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeECTa MMAJCOHTOJOTMUYECKUX  HAXOIOK  IPEIKOB
COBPEMEHHOI'0 4eJioBeKay, «JlpeBHeumue moan», «llpeBHue moam», «llepsbie
COBpPEMEHHBIE JTIOJIN», «HeT0BeUeCKHe pach».

O6opynoBanue:  Mymspku — «lIpoucxoxaenne — udenoBeka»  (OHOCTHI
aBCTPAJIONNUTEKA, MUTEKAHTPOMNa, HeaHAEepTasiblla, KPOMAHBOHIIA), CICMKU WIH
M300pakeHUs KaMEHHBIX OpYyIuid MEepPBOOBITHOIO YelOBeKa (KaMHH-YOIIIEPHI,
pyOuia, ckpeOia), TeOXpOHOJOTUYecKass TaOiuia, KOJIEKIus «DopMbl
COXPAHHOCTH MCKOMAEMBbIX JKMBOTHBIX U PACTECHUI».

JlaGopaTopHble M pakTU4ecKne padoThbI:

[Ipaktnueckas padora Ne 1. «/3ydyeHne MCKOnaeMbIX OCTaTKOB PACTEHHUM U
YKUBOTHBIX B KOJUICKIIHSIX.



OKCKypcust «IBOJIIOLKSA OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HaY4HBIM WJIH KPaeBEIUECKHUI My3€ll).

Tema 3. OprannzMsbl 4 OKpYy Karolasi cpeaa.

DKoJorus Kak Hayka. 3aladyd U pas3zAeiibl SKOJIOruru. MeToasl 3KOJIOTHYECKUX
UCCIIEIOBaHUN. DKOJIOTMUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAs, HAa36eMHO-BO3/yIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHASI.

Oxonorudeckue (akropel. Kiaccudukamuss sKoioruyeckux (paxkTopos:
abuoTnueckue, OHOTHYECKHME U aHTponoreHHble. JlelicTBUE HKOJIOTHYECKHX
(bakTOpOB HAa OPTraHU3MBI.

Abuotnyeckue (akToOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DoTonepruoansm.
[IpucnocoOnenus  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (haKTOpPOB.
buonorudeckue puTMBsl.

bunornueckue (hakTopBHL. Bunsr OMOTHYECKUX B3aMOJICUCTBUU:
KOHKYPEHIUS, XUITHUYECTBO, CUMOMO03 U ero gopmsl. [lapazutusm, koomneparus,
MyTyaJli3M, KOMMEHCATU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAJIH3M,
HEUTpau3M. 3HAY€HHE OWOTHYECKUX B3aWMOAECHCTBUM Uil CYLIECTBOBAHHUS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU Tonmyiasiuuu. OCHOBHBIE TOKa3aTelIH
HOIYJISIUU: YHCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IIPHUPOCT,
Murpauus. JmHaMuka 4yucIeHHOCTH MONYJISIUUU U €€ PEeryJIsLus.

JemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, 3. ['exkens.

Tabmuuer u cxembl: kapta «lIpuponsbsie 30HBI 3eMiu», «Cpenbl 0OUTaHUS
opranu3sMoBy», «Poronepuoausm», «llomymsauun»y, «3aKOHOMEpPHOCTH pOCTa
YUCJICHHOCTH NOMYJISIUU UHDY30pun-Tyhpenbku», «lluiensie nenm».

JlaGopaTopHble M IpakTU4YecKne padoThbl:

Jlabopatopnas padota Ne 3. «Mopdonornueckrne 0COOEHHOCTH PACTCHUN U3
pa3HbIX MECT OOUTAHUS».

JlaGopartopHas pabora Ne 4. «BnusiHre cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktnueckas padora Ne 2. «Ilogcu€r mioTHOCTH MOMYISIIUI Pa3HbIX BUIOB
pacTeHUN».

Tema 4. CooOuiecTBa M 3KOJIOrHYECKHE CHCTEMBI.

CooOmiecTBO opranu3moB — OuoreHo3. CTpykTypbl OHMOLEHO3a: BUIOBasd,
IPOCTpAaHCTBEHHas, Tpoduueckas (muiuenast). Bunbl-nomunantsel. CBs3u B
OHoIeHO3E.

Okonornyeckue cucrtemsl (3kocuctemsl). [lonstue 00 »skocucreme u
ouoreorieHoze. DYHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHUCTEMBL: IPOJYLEHTHI,



KOHCYMEHTBI, penyleHThl. KpyroBopoT BemecTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpodpuueckue (muIIEBbIE) YpOBHU 5SKocucTeMbl. [lumieBble 1Henu u  CeTH.
OcCHOBHBIE TOKa3aTeaM HKOCUCTEMBI: OHOMacca, MPOAYKLHS. IKOJOTUYECKUE
OUpaMUJbl:  TPOAYKLMH, UHCICHHOCTH, Ouomacchl. CBOWMCTBA 3IKOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJIsilUsA, pa3BuTHe. CyKIecCcHsl.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOIO
WIH [IAPOKOJUCTBEHHOTO JIECa.

AHTpOIIOr€HHbIE ~ YKOCHUCTEMBIL.  ATpO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonorudeckoe u X03HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpaszue kak (akTop ycTOMYMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3eMIie.

Yuenue B. . Bepranckoro o 6uocdepe. ['panuipl, coctaB U CTPyKTypa
ouochepnl. Kupoe BemectBoO M ero (ynkiuu. OcoOeHHOCTH Ouocdepbl Kak
rno0anbHOM SKOCUCTeMBbl. [luHaMudeckoe paBHOBecHMe M oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXMMHUYECKHE IUKIIbI 3JIEMEHTOB (yIriieposa,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiunn. AHTPONIOT€HHbIE U3MEHEHUs B buocdepe.
I'moGanbHbIE YKONTOTrHYECKUE TPOOITIEMBI.

CocyiecTBoBaHue IPUPOABI " YEJI0BEYECTBA. CoxpaHenune
OuopazHooOpa3usi Kak OCHOBa ycTouMBOCTH OMocdepbl. OCHOBA parmOHATILHOTO
yIpaBJi€HUs] MPUPOJHBIMH pecypcaMH U UX HUCHoJb30BaHUe. JlocTukeHus
OMOJIOrUU U OXpaHa IPUPOIBL.

JlemoHcTpanum:

[Toptpersl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie coobmectBay, «llemn nuTanusy, «IKoJOTHUYECKAs MHUPAMHIAY,
«buocdepa u yenosek», «IKocucTEMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCHUCTEMA
XBOMHOro Jjeca», «buoneno3 Bogoéma», «ArponeHos», «lIpumepHbie
AHTPOIIOIEHHBIE  BO3JACHUCTBUSA Ha MNpPUpPOAY», «BaxHeWlne HCTOYHUKH
3arpsi3HEHUs BO3JlyXa M I'PYHTOBBIX BOn», «[louBa — BakHeilIias cocTaBistonias
o6uocdepnry», «PakTopsl Aerpananuu mnousy, «[lapaukossiit 3 dexT», «DakTopsl
palMOaKTUBHOTO 3arpsi3HeHus Ouocdeprl», «OOmas crpykrypa Ouocheps»,
«Pacripoctpanenne xu3HH B Ouochepe», «O30HOBBIH 3KpaH Ouocheps,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopor azora B IpUpoIe».

OobopynoBanue: Mojaenb-anuMkKanus «TunuyHele OHOLEHO3b», TepOapuii
«PacturenbHble coo01IEeCTBa», KOUIeKIUU «brouenos», «Bpeaurenn BaxHeHImx
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapud M KOJUIGKUMH pPACTeHHH U
KUBOTHBIX, MPUHAJJICKAIINE K PA3HBIM IKOJOTMUYECKUM TPYIIaM OJHOTO BHUJA,



Kpacnass knura Poccuiickoit ®enepanuu, H300paKeHHUs] OXpaHSEMbIX BHUJOB
pPacTeHHH U JKUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHMA IIPOI'PAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmMBalOTCAd TpPeOOBaHUSA K pe3yJibTaTaM
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METANPEIMETHBIM U TIPESIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpyKType JMYHOCTHBIX PE3YyJbTAaTOB OCBOECHUS mpenmMera «buomorus»
BBIJICJIEHBI CJIEIYIOLINE COCTABJISIOLIME: OCO3HAHUE O0YYaroIIMMUCS POCCUICKON
IPAKIAHCKON NJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH
U CaMOONPEJEICHNI0, HaJU4YMe MOTHUBAIMM K OO0yd4eHHI0  OHOJIOruw,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOYYarOLIMXCsl PYKOBOJCTBOBATHCS B CBOEH
NEATEIIbHOCTA LIEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAMM, NPUCYIIUMH CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JImyHOCTHBIE pe3yNbTaThl OCBOEHHUS NpeaMera «buosorus» mocturarorcs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMUA POCCUUCKUMH COLUOKYJIBTYPHBIMHU, NCTOPUYECKUMHU U JYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUIaAMH M HOpMaMmH
MOBEJEHUSI U CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CaMOBOCIMTaHUS U
CaMOpPA3BUTHS, PA3BUTUS BHYTPEHHEW MO3WMLUHUM JIMYHOCTH, MAaTPUOTU3MA,
YBXEHHUs K 3aKOHY M IPABOIIOPSAKY, YEJIOBEKY TPyAa U CTApILIEMY ITOKOJIEHHIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauUMsAM MHOTOHAaMOHAIBHOrO Hapona Poccuiickon denepanuu, npupoac u
OKPYKaroIlen cpee.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
Cc()OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpUEHTAlMMi, T[O3UTUBHBIX BHYTPEHHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIBITA U OIBITA JEATEILHOCTH B IPOLIECCE peaM3allii OCHOBHBIX HaIlpaBICHUN
BOCIIUTATEJIbHOU JIEATEIIBHOCTH, B TOM YHCIIE B YACTH:

1)rpasaaHcKoro BOCIIMTAHMSA ;

c(hOpMUPOBAHHOCTH TPAXKAAHCKON O3ULIMK 00YyJaOIErocs Kak akTUBHOIO U

OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA;



OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB MU OOS3aHHOCTCH, YBaKCHHUE
3aKOHA W TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIHbHOCTH TIPU CO3JaHUU
y4eOHBIX TMPOCKTOB, PEIICHUH YUY€OHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEETATh COOCTBEHHYIO TIO3MIIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HHU B OOBSCHSTH €€;

YMEHUE Y4YUTHIBAaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIIOJIEH C pa3HBIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIBHBIM IOJIOKECHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIIGHUSI K MHEHHUIO OIIMOHEHTOB TMPU OOCYXJIEHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOU JICSITEIBHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIECHTUYHOCTH,
MaTpUOTHU3Ma, YBaXEHHUS K CBOEMY Hapoay, YYBCTBA OTBETCTBEHHOCTH IIE€peE.
Ponuuou, ropmoctm 3a cBOM Kpail, cBOW PoanHy, CBOM A3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapojia Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTHKEHUAM Poccruu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/E;

CIIOCOOHOCTh OIICHHMBATh BKJAaJ POCCHUMCKHX YUEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAUYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'O O0IIECTBA;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIYKEHHIO W 3amure OTedecTna,
OTBETCTBEHHOCTH 32 €T0 Cyas0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE TyXOBHBIX IIEHHOCTEH POCCUHUCKOTO HAPO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHHE JJUIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJIUTENSIM, CO3/JaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS I[IEHHOCTEW CEMEWHOW KHU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYash ACTETUKY ObITa, HAYYHOrO H
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECCTBEHHBIX OTHOIICHUM;



MOHUMAaHUE YMOIIMOHATLHOTO BO3CUCTBUS )KMBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XKEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSABIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 30POBbS W
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

NOHMMAaHHWE W peaju3alus 3J0pOBOro M 0e30macHoro obpasza >KHU3HU
(310poBO€  MHTaHHWE, COOJIOJEHWE TUTHEHUYECKUX TPaBUI U HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas Quanyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

MOHMMAHUE 1EHHOCTU TMPaBWI WHIWBUAYAJTbHOIO W  KOJUIEKTUBHOIO
0€e301acHOro MOBEACHUS B CUTYaLIUAX, YIPOXKAIOIIUX 370POBbIO U JKU3HH JIIOJIEH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MACTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

MHTEpEC K pa3MyHbIM cepaM mpodecCHOHATBLHON NeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccun H  PeaTru30BbIBATH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKECHUU BCEH KU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKHU 1IeJIeCO00pa3HOe OTHOILIEHHWE K MPUPOJIE KaK HCTOUHHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIINIEHUE YPOBHS JKOJOTHYECKOW KYJIbTYPHl: TPHOOPETCHHE OIBITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKM HX BO3MOXHBIX TIOCIEACTBUNA IS
OKPYKAaroler Cpebl;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
pellIeHus;

CIOCOOHOCTh HCIIONB30BaTh MNPUOOpPETaeMble TPH HM3YYEHUU OHOJIOTHUHU
3HAHMST W YMEHHUS TPH PEIICHWH TMpoOJieM, CBSI3aHHBIX C PalMOHAJIHHBIM
MPUPOJIONOIB30BAHUEM  (COOJIO/ICHUE  TpaBWJI  TOBEACHUS B NIPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, OoCchepbl);



AKTUBHOE€ HENpPHUATHE JCHUCTBUM, MPUHOCAIIUX BPEl  OKPYKaIOIICH
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCIEACTBUA NPEATPUHUMAECMBIX JEUCTBUN U MTPEAOTBPALIATh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOT O MBILUIEHUS], SKOJIOTUYECKOU KYJIbTYPHI,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU AEATEIBHOCTHU 3KOJIOTUUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UYMTATEIbCKOM KYJIbTYpbl KakK CpEICTBA
B3aMMOJICVCTBHS MEXKAY JIFOAbMU Y IMO3HAHUS MUPA;

MOHUMaHue crnernuduKy OWOJIOTMM KaK HayKd, OCO3HaHMS €€ poJid B
(dbopMUpPOBAaHUU PAITMOHAIBHOTO HAyYHOTO MBINUICHHS, CO3JaHUHU IIEJIOCTHOTO
MpeACTaBieHUs] 00 OKpYKalollleM MHUpPE KaK O €IUHCTBE MPUPObI, YEIOBEKA U
oOIIeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpodieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTHHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUN, CHOCOOHBIX  peliaTh  pPecypcHble  MPOOJEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TIOUCKA IMyTeH BBIXOJa U3 TJIOOATBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieueHUsT  Mepexoja K  YyCTOWYHMBOMY  Pa3BUTHIO,  PallMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYypcoB M (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU;

3aUHTEPECOBAHHOCTh B TMOJIYyYEHUHU OWOJOTHMYECKUX 3HAHUN B IEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPaMOTHOCTH OOydarouiuxcs, Gopmupyemoit
MpU U3Y4EHUU OMOJIOTHH;

MMOHUMAHME CYITHOCTH METOJIOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IMOTydaeMble 3HAHUS [JIs aHajdu3a W
OOBSCHEHUS SIBIICHUM OKPYKAIOIIEr0o MUpPA U MPOUCXOASAIIUX B HEM HU3MEHECHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB H
AMEIOIINXCS TAHHBIX C LENbI0 MOIYYEHHS JOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS
penieHus npooJyieM B PeaIbHBIX KU3HEHHBIX CUTYAIIUsIX;

OCO3HAHUE IEHHOCTM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U UCCIIEIOBATEIILCKYIO AEATEIbHOCTh MHINBUAYAJIBHO U B TPYIIIIC;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY O6pa30BaHI/IIO 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHUS y4yeOHoro mpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMble i1  (OPMHPOBAHMUS MHUPOBO33PEHUST OOYYAIOIIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTpaXKarollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U cHelupUKy METOAOB I[O3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BELIECTBO, 3HEPIUs, SBJIEHUE, MPOLIECC,
CUCTEMA, Hay4yHbIi (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHs,
UCCIIEZIOBAHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHUBEpCAIbHbIE y4eOHble JeMcTBUA (MO3HaBaTeJIbHbIC, KOMMYHHKATHBHbIE,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue G yHKIIMOHAIbHOU
IPaMOTHOCTH ¥ COITMAIBHOW KOMIIETEHIIMM OOYyYalomUXCs, CIIOCOOHOCTH
o0 yJaronmxcs UCTIOJIH30BaTh OCBOCHHBIC MEKIUCIUTIIMHAPHBIC,

MHUPOBO33pEHYECKHUE 3HAHWA W  yHHBEpCaldbHble y4eOHbIE JIEHCTBUS B
ITO3HABATEILHON U COLMAJIbHOM ITPAKTHKE.

MertanpeaMeTHble pe3ylbTaThl OCBOEHUS IPOrpaMMBbl CPEIHEr0 OOIIEro
00pa30BaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1)0a30Bble JTOrnYecKme 1eMCTBUS:

CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHUW TPHUEMBI JIOTUYECKOTO MBIILICHUS
(aHayin3a, CUHTE3a, CpaBHEHUs, Kiaccudukammu, 0000IIeHNs ), PACKPhIBATh CMBICIT
OMOJIOTUYECKUX TOHATHNA (BBIACTATh WX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH
CBSI3M C JIPYTUMU TTOHSATHUSIMH );

ONpeAeNATh WENH JACATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHSI, COOTHOCUTD PE3YyJIbTAThI IEATEILHOCTHU C TOCTaBICHHBIMU HEIAMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHUS i OObSICHEHUS! (PaKTOB U SBJICHUI
YKVBOU TPUPOJIBL;

CTPOUThH JIOTUYECKHE PACCYXKACHHUS (MHIYKTUBHBIC, JCTYKTHUBHBIC, TIO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYJTUPOBATH BHIBOJIBI M 3aKTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE ~ CpeACTBAa Il TPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAH PELIEHUS MPOOJIEMBbl ¢ YYETOM aHaIM3a MMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH paboOTy B  YCIOBUSX  peajbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCIeN0BaTeIbCKUE TeUCTBUS:

BJIaJIeTh HaBbIKaMHU y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JEsITeIbHOCTH,
HaBbIKAMHU  pa3pelieHusi MnpoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPIpETalny, MPEoOPa30BAHUIO M TPUMEHEHHUIO B Y4EOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3JaHUU YYEOHBIX U COLIMAIIBHBIX MIPOEKTOB;

(dbopMupoBaTh HAyYHBIN THI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEM,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHbIE 3aJaul B 00pa3oBaTEIbHOU
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIs JI0Ka3aTesIbCTBA
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AHAIN3UPOBATH IIOJYYEHHBIE B XOAE PELICHHS 3aJa4d Pe3yJIbTarhl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM, OLIEHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh 1I€JICHAIPABICHHBIM MMOUCK IMEPEHOCa CPEJICTB U CIIOCOOOB
AecTBUS B MPO(heCcCUOHATIBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEJBHYI0 M INPAKTUUYECKYIO 00J1acTH
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB,

BBIJIBUTaTh HOBbIE WJEH, MpEeAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIlICHUS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHUKAX UH(POPMALIUK (TEKCTE y4eOHOr o
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIU3HpOBATH



UH(GOPMAIUIO pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KPUTUUECKU OLICHUBATh
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopmMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMBI MPU TOUCKE H
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTb ONBIT MCIOJIb30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY AKTUBHOT'O MCIIOJIb30BaHUS PA3IUUYHbBIX
TIOWCKOBBIX CHUCTEM;

CAMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  NpEACTaBICHUS
Ouonoruyeckoil HHGopMalKK (CXeMbl, rpa@uKu, AUarpaMmbl, TaOJUIIbI, PUCYHKH
¥ Ipyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (OpMYJbl, adOpeBUATypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJSAHOCTH;

BJaJeTh  HABBIKAMH  PACIIO3HABAaHUS W 3alUThl  MH(OpManuu,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /1€ICTBUSIMH:

1)o0menue:

OCYIIECTBISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTENILHO BBINIOJIHEHUS IMpearacMoun
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHN JIPYTHX YYACTHHKOB
JUaora Wiv JUCKYCCHH);

pacro3HaBaTh HEBepOabHBIC CpeACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUi,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATh
HaMEpPEHUs APYTuX JItOJIeH, MPOSBISATh YBAKHUTEIHHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMecCTHasA AesITeJIbHOCTD:

MOHUMATh W HCIIOJIb30BaTh MPEMMYIIECTBA KOMAHAHON U WHANBHAYAILHOM
paboThI pU pEIICHUH OUOJIOTUYECKOM MPO0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHUCTBUSA MPH PEIICHUH YUeOHOU 3a1a4H;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUN C Yy4E€TOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0r0 UJI€Ha KOJJIEKTHBA;



MPUHAMAaTh UEIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXKIOrO y4aCTHUKAa KOMAaHIbI B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OgyageHne yHUBeEpPCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1)camoopranuszanus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HEHHBIX U YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1I€NIEBBIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYAalUsIM;

paciupsATh paMKHl Y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJ1b:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENBHOM  peJeKCUHM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMI, UCMOIb30BaTh NPUEMBI peQUIEKCUU IS OLIEHKH CUTYyalluH, BBIOOpA
BEPHOI'O PEIICHMUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATEIIbHOCTH;

3)upunsaTHe ceds U APYrux:

IPUHUMATH ce0sl, TIOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl ocBoeHusi mporpamMmbl COO mo Ouosoruu Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4HbIC 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHHUIO, UHTEPIIPETALIMU U
peoOpa3oBaHUIO 3HAHUN, BUABI JESITEILHOCTH IO MOJYYCHHIO HOBOTO 3HAHMS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYalUSX, a TAKK€ B PEabHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeameTHbie
PE3yNbTaThl IPEICTABIEHBI IO roJaM 00y4YeHUSI.

[IpenmeTHbIEe pe3ysibTaThl OCBOEHUs yueOHOro mpenmera «buonorus» ¢ 10
Kaacce NOJKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUU O MECTE U POJH OMOJIOTMH B CUCTEME HAYYHOI'O
3HaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHWHBI MUPA U HAYYHOI'O MHUPOBO33PEHUSA, O BKJIAJIE POCCHMCKHX H
3apyOEKHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTUE OWUONOrUHM, (PYHKIIMOHAIBHOM
I'PAMOTHOCTH Y€JIOBEKA U PELICHMS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEP)KaHUE OMOJOTMYECKUX TEPMHHOB W MOHATHIA:
KU3Hb, KIETKa, OpraHuW3M, MeTaboiau3M (0OMEH BeUIeCTB M IpeBpalleHue
SHEPruu), TOMEOCTa3 (CaMOpEryssius), YypOBHEBasT OpraHU3alus >KUBBIX CHCTEM,
CaMOBOCIPOM3BEIEHNE (PENPOAYKLMS), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT H
pa3BUTHE;

YMEHHE Wu3JlaraTb OWOJOrMYEeCKHe TeOopuH (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAsA, LIEHTpaJibHAs JO0TMa MOJIEKYJsIpHOM Owuonorum), 3axonsl (I
Mennensa, T. Moprana, H. 1. BaBunoBa) u yueHnus (o meHTpax MHOroo0pasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. V. BaBunosa), onpenensite rpaHUIlbl
MX IPUMEHHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJII0/IEHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB M SBJICHWH, OPraHU3alUs W IPOBEACHUE
OMOJIOTMYECKOT0  HDKCIEPUMEHTA,  BBIIIBU)KEHHUE  TUIIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJY HCCIEAYEeMbIMU BEIUYMHAMHU, OOBSCHEHUE MOJYyYEHHBIX



pE3yJbTAaTOB, MCIOJb30BAHHBIX HAyYHBIX IMOHATHI, TEOPUM M 3aKOHOB, yMEHHUE
JIeJIaTh BBIBO/BI HA OCHOBAHUM IIOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBACIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT U
SYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHAa BEIIECTB M IMPEBPAILCHUS] HEPIMU B KIIETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO0 U DHEPreTHYeckoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHMS, PA3MHOKEHHS, WHAMBUAYAJbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh MOJyYEHHbIC 3HAHUS AJII OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C LeJblo oOecredyeHus O€30MacHOCTH CBOErO 30POBbS U 370POBbS
OKPYKaIOIUX JII0/IeH, COOMIOACHHSI HOPM TPAaMOTHOT'O MOBEICHUS B OKPYKArOIIeH
OPUPOJHON Cpeie, MOHMMAaHME HEOOXOAMMOCTH MCIIOJIb30BAHMS JTOCTUKEHUIM
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA I PaLOHAIIBHOIO
PUPOJIOTIOIb30BAHMS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Ja4d Ha MOHO- U
IUTUOPUIHOE CKPEUIMBAaHUE, CIICTUIEHHOE HAaCleJOBaHUE, COCTAaBIATH CXEMBI
MOHOTHOPHUIHOTO CKPELIMBAaHUS JUIsl TPEICKa3aHUsl HAcleJOBaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBINOJHATH JIA0OpAaTOpHbIE U MPAaKTHYECKHE paboThI, COOIHOAATH
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKH OLICHMBAThb M HMHTEPIPETUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTr0  COJAEP)KaHUs, BKIIOYAIOLIYIO TICEBAOHAyYHbIE 3HAHUS U3
pa3IMYHbIX HCTOYHUKOB (CpelcTBa MaccoBOM MH(pOpMAIMU, HAyYHO-TOMYJISIPHbIE
MaTepuabl), ITHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIECAOBAaHUI B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011ast GMOTOTUYECKYI0 MH(DOPMALIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUNHBIN anmapar OMOJIOrUH.

[IpeameTrHbie pe3ynbTaThl OCBOCHUSI yueOHoro npenmera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTMH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KAapTHUHBI MHpa W HAYYHOIO MHUPOBO33PEHUS, O BKIAJE POCCUUCKHX U
3apyO€KHBIX Y4YEHBIX-OMOJIIOTOB B pa3BUTUE OWONOTUH, (DYHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPaCKpbIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB W MOHATHIA:
BUJ, MONYJISKUsSA, T€HOPOH, IBOJIOLMS, ABUKYIIUE CUIIBI ((PaKTOPHI) IBONIOIUH,
PUCTIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHHUE, DKOJIOTHYECKHE (DAKTOPHI,



AKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYIEHTbl, ILEMU MUTaAHUs,
AKOJIOTHYecKasl mupamua, OuoreoreHos, ornocdepa;

YMEHHE u3Jararb OWOJOTMYecKHe Teopur (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHs DBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HaNpaBJICHUW U
nyreit sBomonmu A. H. CeseprioBa, yuenus o 6mochepe B. M. Bepuanckoro),
OTIPEEINIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMU HAYYHOr'O MMO3HAHUSA B OMOJOrvU: HAOIIOEHUE U
OMHMCAHKE KUBBIX CHUCTEM, MPOIECCOB W SBJICHHUM, OpraHU3alUs W IPOBEICHHE
OMOJIOTHYECKOTO  JKCIEPUMEHTA,  BBIIBW)KCHHE  THIIOTE3bl,  BBISIBJICHHC
3aBUCHUMOCTH MEXIY HCCICAYEeMBbIMH BEIMYMHAMH, OOBSICHEHUE TMOIYICHHBIX
pPE3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHATHA, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC NPHU3HAKA CTPOCHUSI OHOJIOTHYSCKUX
OOBEKTOB: BHUJOB, MONYJSLUUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEAYIEHTOB,
OMOreoIeHO30B M  JKOCHUCTEM, OCOOCHHOCTH MIPOLECCOB: HACIEICTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOrO0 0TOOpa, BHA000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JEHCTBUSA JKOJIOTHYECKUX (HAaKTOPOB HA OPraHU3MBbI, IEepeHOoca
BEIICCTB M TIIOTOKAa JHEPTrUM B HKOCHUCTEMAaxX, aHTPOIOTCHHBIX HW3MCHCHHHA B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB M OMOr€OXHMHYECKUX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUS JJI1 OOBSCHEHUS OUOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATUSA MPAKTUYECKUX PELICHUU B ITOBCEIHEBHOU
KU3HU C LeJbl0 oOecredeHuss OEe30MacHOCTH CBOErO 30POBbS U 3A0POBBS
OKPYKaIOIUX JIt0/IeH, COOTIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPYXKaroIien
NPUPOTHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHIM
COBPEMEHHOW OMOJIOTUH JJIsl palliOHAIIBHOT'O MPUPOIOTIOIb30BAHNS,

YMEHHUE peliaTh 3JEMEHTapHbIE OMOJOTHYECKHE 33a[auH, COCTaBISATh CXEMbI
NepeHoca BEUIECTB U YHEPTUHU B IKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHE BBINOJHATH JIA0OpATOpPHBIE U MPAKTUYECKHWE padOThl, COOJIIOATH
npaBuja Ipu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIICHWBaTh W HWHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(MOpMAINU, HAYYHO-TIOMYJISIPHbBIE
Marepuaibl),  paccMarpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOrMYECKYr0 UH(POPMAIIUIO U3 HECKOJIIbKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN arnmapar OWOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanuepasneioB u Kosimyecrouacos DJIeKTPOHHBIE (LM poBbIe)
n/n TEMIPOrPaMMBblI Bcero Koutpoabubiepadorsl | [IpakTudeckuepadorsl | 00pa3oBaTebHbIEPECYPChI
1 buonoruskaknayka 2 0.5 https://m.edsoo.ru/IBLQH548U
XK
2 VIBDIC CHCTCNBL 1 HX 1 https://m.eds00.ru/5T7SVKFTX
OpraHU3aIHsI
% -
3 VIMITICCIAT cOCTan 1 8 1 https://m.edsoo.ru/Y TLWW9JEO
CTpOCHHUE KIIETKU
4 KusneneareabHOCTEKICTKI 6 https://m.edsoo.ru/MEETZ2D71
PazmHoxenue u
5 UHAUBUAYAIbHOE pa3BUTHE 5 1 https://m.edso0.ru/GF6W1A7C9
OpraHu3MOB
H
6 ACICACTBEHHOCTD 1 8 15 https://m.edso0.ru/ONPNXJ7X6
W3MEHYMBOCTHLOPTraHU3MOB
C .
7 CACKINTIOPTAHTIENOB 3 https://m.edso0.ru/2EY34NEHR
OCHOBBIOMOTEXHOJIOTHH
8 Pe3epBHOEBpeMs 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KUIACC

Ne HaumeHoBanuepasneioB u Kosanvecrsouacos JIeKTPOHHBIE (LM (] POBHIE)
n/n TEeMIIPOrPaMMbI Bcero Konrpoabubiepadornl | Ilpakrnuecknepadornl | 00pasoBaTe/ibHbIEPECYPCHI
1 DBOIIOIMOHHASION OJIOT U 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OIHHIHOBCIHE H PasBiiue 9 05 https:/m.eds00.ru/OFL S81YB5
’KH3HH Ha 3emiie
O
3 PrasisMbl # 5 1 https://m.edsoo.ru/ XNFOD96AA
OKpYyXarolascpena
Coo6
4 oobiectsa H 9 https://m.edsoo.ru/WXWAVS56F
SKOJOTHYECKHUECU CTEMBI
5 PesepBHOEBpEMS 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10 34 0 95
ITPOTPAMME '



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KoauuecrBouacoB
aram3yd | JJIeKTPOHHbIeNU(POBbIEOOpPa30OBAT
1 Temaypoka Bce | KonTpoabHbie IIpakTH4yeckue A Y P p P
eHusl eJIbHbIePeCypChI
/ ro padoThI padoThI
n
1 buonorus B cucreMeHnayk 1 https://m.edso00.ru/02T4D1UI5
MeTobl IT03HAHUS KHUBOM
npupoasl. IIpaktuyeckas
abota Ne 1 «Mcmonp3oBanue
2 | P 1 0.5 https://m.eds00.ru/GAB23860W
Pa3IMYHBIX METOJIOB IIPH
W3Y4YCHHUH OMOJIOTHIECKUX
00BECKTOBY»
b
3 HOTOTHHCCIHE CHETEMEL, 1 https://m.edsoo.ru/A7VOYD215
MPOLIECCHI U UX U3yUYEHUE
X i .
4 VIMITHECIEHI COCTaB KICTIH 1 https://m.edso0.ru/L17LI590V
Bona u MunepanbHbIe CONMH
b .C
) CIICH. L-OCTAB H CTPOCHHE 1 https://m.edsoo.ru/\VV33INUWSW
OeIKoB
DepMeHTB — OMOJIOTHYECKHE
Karanu3atopsl. JlabopaTopHas
abota Ne 1 «M3yueHue
6 P uy 1 0.5 https://m.edsoo.ru/VVBPPPBGCD
KaTATUTHYICCKONH aKTUBHOCTH
(bepMeHTOB (Ha IpUMepe
aMUJIa3bl I KaTajas3bl)»
7 VYriaesoapl. JIunuabl 1 https://m.edsoo0.ru/OJ7NFITI5



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5

Hyxnennosbiekucnorsl. ATO

https://m.edsoo.ru/MWVOELRA9B3

Hcropust 1 METOZIbI U3Y4YEHHUS
kietku. Knerounasteopus

https://m.edsoo.ru/JXOMJOGM3

10

KieTka kak 11eJ10cTHAs >KUBAas
cucreMa

https://m.edsoo.ru/ XDCLRAF10Q

11

CtpoeHune 3yKapruoTH4€CKOM
kietku. JlabopaTopHas pabora
No 2 «M3y4yeHue crpoeHus
KJIETOK PaCTeHUH, )KUBOTHBIX,
rpu0OB ¥ OaKTEpUid MO
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpoIpenapaTax u ux
OIHCaHUE

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMEHBEIECTBIIINMETA00TN3
M

https://m.edsoo0.ru/LOB3I3XYZ

13

dorocunTe3. XeMOCHUHTE3

https://m.edsoo.ru/\VV882FDGSF

14

DHepreTnyecKuiioOMeH

https://m.edsoo0.ru/T2LVIES3L

15

JKW3HEHHBIN UK KJIETKH.
Jlenenue kneTku. MuTos.
JlabopaTopHas pabora Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKa KOpeIKa
JyKa Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edsoo.ru/CO1NPWLF4

16

buocuures 0enka. Peakms
MATPUYHOT'O CHHTE3a

https://m.edsoo0.ru/540F4L77W

17

Tpancnsiiust —
ounocuHTe30€EIKa

https://m.edsoo.ru/TEFDKDDWWM



https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM

18

Hexknetounsle() OpMbIKHU3HU —

BUPYChI

https://m.edsoo.ru/9PGS5FAJB

19

DopMbIpa3MHOKEHUSOPTraHU3
MOB

https://m.edsoo.ru/2JLXB4A0OR

20

Meiios

https://m.edsoo.ru/5SNUXKO0X86

21

OO6pazoBaHue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
O11010TBOpEHHE.
JlabopaTopHas pabora Ne 4
«M3y4enue cTpoeHHUs OJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIIpernaparax»

0.5

https://m.edsoo0.ru/C29L4DXB8

22

NunuBuyanbHOEpa3BUTUEOPT
AHHU3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'eneTnka — Hayka o
HACJIEICTBEHHOCTH U
U3MEHYHUBOCTU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEpPHOCTH
HaCJIeZIOBaHUS IPU3HAKOB.
Monorubpuasoe
CKpelllMBaHNeE

https://m.edsoo.ru/YYQSGOWI2

25

JurubpuHoe CKpeluBaHue.
3aKOH HE3aBUCHUMOTO
HaCJIeIOBaHUS MTPU3HAKOB

https://m.edsoo.ru/YSNANQG65V

26

CuenyieHHOE HaclieJ0BaHUE
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yuenue
Pe3yIbTaTOB MOHOTHOPUIHOT O

0.5

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

U AUTHOPUIHOTO CKPEIIUBAHUS
y Ip0o30(UIIBl HAa TOTOBBIX
MHKpOIIpenapaTax»

27

I'eneruka moisa. Hacienosauue
HpI/ISHaKOB, CHOCIIJICHHBIX C
[10JIOM

https://m.eds00.ru/3GYGV47YM

28

W3MEeHUYHBOCTb.
Henacnencrsennas
M3MEHYMBOCTh. JlabopaTopHast
pabora Ne 6.
N3yuennemonudrkanoHHoiu
3MEHYUBOCTH,
[IOCTPOEHUEBAPUALIMOHHOTOPSI
J1a ¥ BapHalMOHHOMKPHUBOW»

0.5

https://m.edsoo.ru/M3SMHUK2VV

29

Hacnencrsennas
M3MeHYHBOCTh. JlabopaTopHas
pabota Ne 7. «Ananmuz
MyTaIui y 1po30¢Guiisl Ha
TOTOBBIX MUKpOITpEnapaTax»

0.5

https://m.edsoo.ru/\VWT70DZ8R

30

I'enernkauenoBseka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBHblii ypok. O600mIeHNe
no reme «HacnenacrBeHHOCTh 1
U3MEHYUBOCTh OPraHM3MOB)

https://m.edsoo.ru/E2IXRS2EB

32

Cenekuys Kak HayKa u
nporecc

https://m.edsoo.ru/3128P3L.98

33

MeToabl U TOCTHKEHUS
CEJIEKIIMU PACTEHUN U
JKHBOTHBIX

https://m.edso0.ru/JSK3Q6W0J



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J

34

BuotexHoMorusiKakoTpaciabipo
U3BOJCTBa

https://m.edsoo0.ru/TAKI9E62K

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOTPAMME

34



https://m.edsoo.ru/TAKI9E62K

11 KUIACC

Ne

n/
n

Temaypoka

KoanuyecrBouacoB

Bce
ro

KoHnTtpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

Jarauzyq
eHHA

iieKTpOoHHbIeU(ppoBbICOOPa30OBAT
eJIbHbIepecypChl

DBOJOLMSI U METOJILI €€
W3YYCHHS

https://m.edsoo.ru/6 KWQIKBKU

Hcropus pa3Butus
MIPEJICTaBICHUI 00 IBOJIIOIINI

https://m.edso0.ru/0SWC47SSX

Muxkpo3BoNIIOLHS

https://m.edsoo.ru/TOFAUE4ZP

[Tomynsanus kak
DIIEMEHTapHas eIWHUIA BUIA
u ’Bosmo1uu. JlabopatopHas
pabota Ne 1 «CpaBHeHme
BUJIOB 110 MOP(OJIOTUIECKOMY
KPUTEPHUIO»

0.5

https://m.edso0.ru/D3UCLTSOF

JBrxKyime cuiibl
(anemeHTapHbIE (HAKTOPBHI)
IBOJIIOLIUU

https://m.edsoo.ru/3EH6CNOWI

EcTtecTBennsit 0T60p U ero
(dopmbl

https://m.edsoo.ru/DY32BUDOQO

Pe3ynbTaThl SBOJIOIHH:
HPUCIIOCOOIEHHOCTb
OpPraHu3MOB U
BHJI000pa30BaHHUE.
JlabopaTtopHasipaboTa Ne 2
«OnurcaHuen prucrnoco0IeHHOC

0.5

https://m.edsoo.ru/M\WVAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

THOPraHu3Ma u
e€0THOCUTETIbHOT0XapaKTepa

Hanpasnenus u

YCJIOBCKaA

8 https://m.edsoo.ru/PI1FIOYV3
My THMAaKPO3BOJTIOIIAN

9 HeobOpaTuMocThIBOIIOINN https://m.edsoo.ru/CLA9VC5JJ
51 3

10 CTOPHI JRHSHH Ha JEMIIC 1 https://m.eds00.ru/MIYYIMVX7
METOJbI €€ I/I3y‘IeHI/I$I
r

11 HHOTEIBI IPOUCXOAVICHIA https://m.edsoo.ru/EKNHXBOS?2
JKA3HU Ha 3eMiie
P 3

12 ASBUTHE FHUSHH Ha SEMITE 1O https://m.edsoo.ru/ECINSTF62
spaM | Iepuoam
OCHOBHI)IG 3Tallbl 3BOJIFOITUA
paCTI/ITCJ'IBHOFO " JKUBOTHOT' O

Nl 0

13 | M1pa. LpaKTHaccKad pabota 05 https.//m.eds00.ru/7K1L YOSCT
No 1 «M3ydyeHue nckonaeMbIx
OCTaTKOB PAaCTEHUU U
JKUBOTHBIX B KOJUICKIUAX)»
C

14 OBPEMCEHHAACHCTEMAO0PraHH https://m.edsoo.ru/M\VSEXNI9YAK
YEeCKOT OMHPA

15 | Omomounsienosexa https://m.edso0o.ru/ADV3JERUE
(aHTpOIOreHe3)

16 | ABwrymmecHb (dakTopsi) https://m.eds00.r/D7IZMBYPO
AHTPOIOreHEe3a
O

17 CHOBHBICCTAIIHOB OO https://m.eds00.ru/14G19MOAK
€JI0BEKA
UenoBeueckue pacel U

18 TIPUPOJIHBIC aJIaNTaI[uU https://m.edsoo0.ru/XL7QKC5PK



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK

19

PesepBublii ypok. O6001mIeHNEe
1o treMe «BO3HUKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMIIe»

https://m.edsoo0.ru/R6L7VY2GB

20

DKOJIOTHsIKaKHAayKa

https://m.edsoo.ru/K46 KON56

21

Cpensl oOuTaHHS U
IKOJIOTUYECKUE (PaKTOPBI

https://m.edsoo.ru/DCOIEUICY

22

AbuoTtnueckue hakTOpPHI.
JlaGopaTopHas pabora Ne 3.
«Mopdomnoruueckue
0COOCHHOCTH PACTEHUN U3
pa3HBIX MECT OOUTAHUS.
JlaGopaTopHas pabora Ne 4.
«BnusiHME cBeTa Ha POCT U
pa3BUTHUE YEPEHKOB KOJIEYCa»

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buotnueckuedaxkTopsl

https://m.edsoo.ru/A6Z8MGNOR

24

DKOJIOTUYECKHUEe
XapaKTePUCTUKH MO YJISIIIIH.
[TpakTueckas paborta Ne 2
«llogcuér nnotHOCTH
MOMYJISIUUIA Pa3HbIX BUIOB
pacTeHu»

0.5

https://m.edsoo.ru/X42J6 ABRN

25

Coo0niecTBaoOpraHu3MoB —
OMOIIeHO3

https://m.edso00.ru/0T2K1PNGZ

26

DKOJIOrMYeCKU ECUCTEMBI
(?KOCHCTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27

OCHOBHBIE ITOKA3aTEIN
3KOCHCTEMBI. DKOJIOTHUECKHE
HI/IpaMI/II[I)I.

https://m.edsoo.ru/NSTEWOGPE



https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE

CBOMCTBAa’KOCHUCTEM.

Cykueccus

28 [IpuponHbIEIKOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTPOITOT €HHBIEAKOCUCTEMBI https://m.edsoo.ru/\WRS65U3WC
B _

30 Hocpepa 1 https://m.edsoo.ru/2X1VG5Q18
rJ100aIbHAsIIKOCHCTEMA3EMITH
3

31 aroHOMepHocTHCyecTBOBa 1 https://m.edsoo.ru/\VV5JT6B38Z
Hus61OoChepbl
4

3p | _CTOBCUCCIROB 1 https://m.edso0.r/HXCDHPXDJ
ounochepe3emu
C

33 OCYTIECTROBARHCIPHPOLR 1 1 https://m.edso0.ru/187G37606
YeJI0BEeYECTBA
Pe3epBHbIii ypok. O6001meHNE

34 tembl «Coo011ecTBa u 1 https://m.edso0.ru/SW5XCF3K6
AKOJIOTHYECKUE CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB 34 95

I10 [TIPOTPAMME



https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

KoanposepsiemoropesyJjbrara

IIpoBepsiemble MpeaMeTHbBIE Pe3yJIbTaThl 0CBOEHUS
OCHOBHOI 00pa30BaTeJIbHON NPOrPAMMBI CPEIHEr 0
001ero oopazoBaHus

ChopMupoBaHHOCTH 3HAHMH O MECT€ H  POJH
OHMOJIOrMH B CUCTEME HayYHOT'O 3HAHUSI €CTECTBEHHBIX
HayK, B (pOPMHUPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
Hay4YHOU KapTHHBI MHpPa ¥ HAYYHOTO MHPOBO33PEHHUS;
0 BKJAJ€ PpOCCUHCKUX U 3apyOeXHBIX Y4EHBIX-
OMOJIOrOB B pa3BUTHE OHMOJIOTMU; (YHKLHOHAIbHON
IPaMOTHOCTH YE€JIOBEKa /I PEIICHUs KU3HEHHBIX

3aaa4

YMeHue packpbiBaTh COJCPKAHUE OMOJIOTHYSCKUX
TEPMUHOB M TIOHATHH: JKH3Hb, KJIETKA, OPraHu3M;
Metabonmu3M (OOMEH BEHIECTB U NPEBpalICHHE
SHEPruM), TOMEOCTa3 (CaMOperyJssius), ypOBHEBas
OpraHu3aims KUBBIX CHCTEM, CaMOBOCIPOW3BEICHUE
(penpoayKiumsi), HACICICTBEHHOCTh, H3MEHYHBOCTb,

POCT U pa3BUTHE

Ymenue n3jaratb Ouonornueckue TEOPUHU
(kmeroyHas, XpOMOCOMHAs, MYTallMOHHAas), 3aKOHBI
(I'. Mengens, T. Moprana, H.W. BaBunoBa) u yuenus
(0 1meHTpax MHOrooOpasuss M HPOUCXOXKIECHUS
KyJIbTypHBIX pacteHuid H.U. BaBuinoa), ompenensrsb

I'paHUuLbI UX ITPUMCHUMOCTH K )KUBBIM CUCTEMaM

YMmenue BJIaaCTb MCTOJaMMU HAYYHOI'0 IIO3HAHUA B
ouonoruu (Ha6J’II-OI[eHI/Ie N OIIMCAaHUC JXUBBIX CUCTEM,
IMpouecccoB u HBHCHHﬁ; OpraHu3anus MU IIPOBCIACHHUC
OHOIOrMYECKOr O OKCIICPUMCHTA, BBIABHNKCHUC
THIIOTC3bI, BBISABJICHHC 3aBUCUMOCTHU MCXKAY
HCCICAYEMBIMU BCJIIMUMHAMMU, 00BsCHEHHE
MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYUYHBIX
HOHXTHﬁ, TGOpI/Iﬁ M 3aKOHOB;, YMCHHUC JCJIaTh BBIBO/JBI

Ha OCHOBAaHHH IMOJIyYEHHBIX PE3yJIbTaTOB)




YMeHHe BBIICISATh CYIIECTBEHHBIC IPU3HAKH BUPYCOB,
KJICTOK TPOKApPUOT W DYKAPUOT, OIHOKICTOYHBIX H
MHOT'OKJIETOYHBIX OpPraHu3MOB; 0COOEHHOCTH
MPOI[eCCOB OOMEHA BEIISCTB U MPEBPAIICHUS YHEPIHH
B KJeTke, (OTOCHHTE3a,  IJACTHYECKOTO U
JHEPreTHYECKOro OoOMEHa, XEMOCHHTE3a, MHTO3a,
Meiio3a, OILIOIOTBOPEHUS, pa3sMHOXKEHUS,

WHJMBHUAYaIbHOT'O Pa3BUTHS OpraHu3Ma (OHTOr'€HE3)

YMeHHe TNpuUMEHATh TMOJyuYeHHbIE 3HAHUS  JJs
00BsICHEHHsI OMOJIOTHYECKUX TPOLECCOB U SBICHUIA,
JUIs  TIPUHSATHS ~ OPaKTUYECKUX  pelleHuil B
IIOBCEIHEBHOW  KM3HM B  LeIIX oOecreyeHus
0€30I1aCHOCTH  CBOEr0  3J0pPOBbsI M 3]I0pOBbS
OKPY’KaIOIIUX JI0AEH, COOII0IEeHNs HOPM TPaMOTHOT O
MOBEJICHUSI B OKPYXKalUlel MPUPOAHON  Cpele;
ITIOHUMaHUe HE00X0MMOCTHU U CIIOJIb30BAHMS
JOCTUXKEHUN COBPEMEHHOU O6uosI0ruu u
OMOTEXHOJIOrui U1 paloHaIbHOI O

MIPUPOIOIIOIb30BAHHUS

Vmenue peuiaTh 3JIEMCHTAPHBIC T'CHCTUYCCKUEC 3aa4dr
Ha MOHO- H Z[I/IFI/I6pI/II[H0€ CKpCUIMBaHUEC, CICIIICHHOC
HacJICea0BaHUEC, COCTAaBIIAATH CXCEMbI MOHOFI/I6pI/IJIHOF0
CKp€IIMBaHug  OJId HOPCACKazaHHUd  HACJICAOBaHUA

MIPU3HAKOB Yy OPraHU3MOB

YMeHue BHIMONHATH Ja00OpaTOpPHBIE M TPAKTHUECKUE
paboThl, coOMmoIaTh MpaBuiIa Mpu paboTe ¢ yueOHbIM

1 JIaOOpaTOPHBIM 000PYIOBAHUEM

YMeHue KpUTHYECKH OIICHUBATH U MHTEPIIPETUPOBATH
UHbOpMAITIIO OMOJIOrMYECKOro collep KaHus,
BKJIFOYAIONIYIO IICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMUHbBIX
UCTOYHUKOB (CMN, HaY4YHO-TIONYJISIPHbIE
MaTepualibl); ATUYECKHUE aCHEKTbl COBPEMEHHBIX
HCCIIeI0BaHUM B ouoJoruu, MEIULUHE,

OHMOTEXHOJIOTUHU

10

YMeHue co3gaBaTh COOCTBEHHBIE MHCBMEHHBIE U
yCTHBIE  COOOImIeHHs, 0000mas OHOIOrHYECKYIO
UH(OPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO

WCIOB30BATh MOHSATUHHBINA anmapat OuoIoruu




11 KVIACC

KoanposepsiemoropesyJjbrara

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTaThl 0CBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrPAMMBI CPEIHEr 0
001ero oopa3oBaHus

ChopMupoBaHHOCTh 3HAHMM O MECTE€ U  POJH
OHMOJIOrMH B CUCTEME HayYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (pOPMHUPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOW KapTHHBI MHpPa U HAYYHOI'O MHUPOBO33pPEHUS;
O BKJAJ€ PpOCCUHCKUX U 3apyOeXHBIX Y4EHBIX-
OMOJIOrOB B pa3BUTHE OHMOJOTMH; (YHKLHOHAIbHON
IPaMOTHOCTH YEJIOBEKa JJIl PEUICHMs] >KU3HEHHBIX

3aaa4

YMeHue packpblBaTh COJEpKaHHE OMOJIOrHYEeCKUX
TEPMHHOB W IOHATHH: B, MOIMYJALMs, TeHO(OH],
9BOJIIOLUSA, JABUXKYILIME CHIIbI ((aKTOphl) SBOIOLMH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BUA000pa3oBaHUE,
9KOJIOTHYECKUE (PaKTOphl, 3KOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTHI, PEIyLEHTHI, enu MUTAHUSA,

9KOJIOTHYECKas MupamMuaa, Ouoreoenos, onocdepa

Ymenue n3jaratb Ouooruueckue TEOPUH
(aBomonimonHast Teopust Y. [lapBuHa, cuHTEeTHYECKAs
TEOpUsS DBOJIOLMUHU), 3aKOHBl U 3aKOHOMEPHOCTHU
(3aponprimeBoro cxoncrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBiieHHWd u nyTedl »Bomouuu  A.H.
CeseprioBa, yuenus o 6mocdepe B.1. BepHaackoro),
OTNPEAENATh TPAHUIBI UX MPUMEHUMOCTH K >KUBBIM

cucreMam

VYMenue BiaJeTb METOJaMH HAay4YHOI'0 IIO3HAHUA B
ouomoruu (Ha6J’II-0I[eHI/Ie N OIIMCAaHUC JXKUBBIX CUCTEM,

IMponecccoB “ HBJ'IeHI/II\/'I; opraHusanusa U IMPOBCACHUC

OHOIOrMYECKOr O OKCIICPUMCHTA, BBIABHKCHUC
THUIIOTE3BI, BBIABJICHHUEC 3aBHCUMOCTHU MCKIAY
HCCICAYEMBIMU BCJIIMYMHAMMU, 00BsICHEHNE

MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYUYHBIX
HOHHTHﬁ, Teopnﬁ M 3aKOHOB;, YMCHHUEC JCJIaTh BBIBOJbI

Ha OCHOBAHUH MOJIYYEHHBIX PE3yJIbTATOB)




YMeHHe  BBUICHATh  CYHICCTBCHHBIE  MPH3HAKH
CTPOCHHUS OHMOJIOTMYECKUX 00BEKTOB: BHJOB,
TIOITY JISIIAM, PO YIICHTOB, KOHCYMEHTOB,
PENYIIEHTOB, OMOTeoIeH030B u HKOCHCTEM;
0COOEHHOCTH MIPOIIECCOB HaCJIeACTBEHHOM
W3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa,
BHI000pa30BaHUsl, MPUCIIOCOOICHHOCTH OPTraHU3MOB,
NEUCTBUS JKOJIOTHYECKUX (DaKTOPOB Ha OPraHHU3MBI,
MepeHoca BEIECTB U MOTOKA SHEPTUU B IKOCHUCTEMAX,
AHTPOIOTEHHBIX H3MEHEHWH B JKOCHCTEMaxX CBOEH
MECTHOCTH, KpyroBOpoOTa BEII[ECTB u

OMOre0OXMMHUY €CKUX ITUKIIOB B Onocdepe

YMeHue MNpUMEHSTh TMOJY4YEHHBbIE 3HAHUS UL
O0BsSICHEHHsI OMOJIOTMYECKUX IPOLECCOB U SIBICHUH,
JUIE  TPUHATHS ~ TPAKTHYECKUX  pelIeHud B
[IOBCETHEBHOM  KM3HM B ILeIX  o0ecrneyeHus
0€30I1aCHOCTH  CBOEro0  3J0pPOBbsI M 3]I0pOBbS
OKPYKaIOIIUX JIFOACH, COOI0IEHNs HOPM TPaMOTHOTO
MOBEACHUSI B OKPYXKalolled NPUPOAHON  CpEJE;
[IOHUMaHUe HEOOXOAMMOCTH U CII0JIb30BAHUS
JTOCTHKECHUH COBpPEMEHHOM OHOJIOTHH st

PalOHAJIBHOI'O IPUPOAOIIOJIb30BaAHUA

YMeHue pemaTh dJ€MEHTapHble OHOJIOrMYecKue
3aaa4r, COCTaBJIATbH CXCMbI IICPCHOCA BCHICCTB U

SHEPrUuu B dKOCHcTeMax (1LeNu MUTaHUs)

YMeHHE BBINMOIHATH JTa00pAaTOPHBIC M TPAKTHYCCKUE
paboThI, COOMIOAATE MpaBUia MPH paboTe ¢ y4eOHBIM

1 JIaOOpaTOPHBIM 000PYIOBAHUEM

YMeHHne KpUTHYECKU OIIEHUBATh U MHTEPIPETUPOBATH
UHbOpMAITIIO OMOIIOrMYECKOro CoJlepKaHusl,
BKJTIOYAIOUIYIO TICEBJAOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX
UCTOYHHKOB (CMU, HAy4YHO-TIONYJISIPHBIE
MaTepuabl); paccMaTpuBaTh riodanbHbIC
IKOJIOTUYECKUE npo0IeMbl COBPEMEHHOCTH,
(¢hopMHUpPOBATH MO OTHOIICHHWIO K HHUM COOCTBEHHYIO

TTO3UITHIO

10

YmMmeHue co3aaBaTb cOOCTBEHHBIE NHUCHBMEHHBIE U

yCTHBIE  CcOoOOIIeHusi, 0000mas OHOJOrHYEcKYIo




I/IH(bOpMaI_II/IIO N3 HCCKOJIbKUX MCTOYHUKOB, 'PaMOTHO

UCIOJIb30BaTh MOHATUHHBINA annapat OuoI0ruu




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

ITpoBepsieMbIiI3JIeMEHTCOAEPKAHUS

buonoruskakHayka

11

buonorust — Hayka o kuBOH mpupoze. Ponp Ouosoruum B (opMupoBaHuUU

COBpPEMEHHON Hay4YHOH KapTHHBI MUpa. CHCTeMaOHOIOrMYeCKIXHAYK

1.2

MeTtoapl MO3HAHUS KUBOM IIpHUPOABI (Ha6J’IIOI[eHI/IC, OKCIICPUMCHT, OIIMCAHUC,
HU3MEPCHUC, KJ'IaCCI/I(bI/IKaHI/IH, MOACIIMPOBAHUEC, CTATUCTHUYCCKAA 06pa60TKa

JTAHHBIX)

JKuBbIe cUCTEMBI M UX OopraHu3anusa

2.1

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3yueHus Ouonoruu. CpoiicTBa

OuocucTeM U UX pasHOOOpasue

2.2

YpoBHM oOpraHu3anid OHOCHUCTEM: MOJICKYJISIPHO-TEHETHYECCKHI, KJICTOUHBIH,

OpraHu3MeHHbIH, ONYJISIMOHHO0-BU0BOM, SKOCUCTEMHBIN, OHOC(EpHBIit

XUMHUUYECKHUI COCTaB U CTPOEHUE KIIETKHU

3.1

XUMUYECKUM COCTaB KJIETKM. XHUMHUYECKHE DJIEMEHTBhI: MaKpO3JIEMEHTBHI,
MUKpO3JeMeHThl. Boma u MuHepanbHble BemecrBa. @OYHKIMM BOABl U

MHHEPpAJbHBIX BEIICCTB B KIICTKEC. HOI[,Z[ep)I(aHI/IGOCMOTI/I‘-IGCKOI‘O6aHaHCa

3.2

benku. CoctaB u crpoeHne OenKOoB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJKOB.
He3zameHnumble ¥ 3aMeHHMblEe aMHUHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB.
YpOBHU CTPYKTYphl 0€JIKOBON MOJIEKYNBI (TIepBUYHAS, BTOPHYHAS, TPETUUHAS U
YeTBEpPTUYHAs CTPYKTypa). XUMHUYEecKHe cBoicTBa OesikoB. buosiorumueckue
(GyHKIMM OEJIKOB.

®epMeHTHl — OMosoruueckue kartanuszatopbl. CTpoeHue (epMeHTa: aKTHBHBIN
LEHTP, cyOcTpaTHas cnenuUIHOCTb. KodepmenTsi. Burtamunsl.

OTnnunsihpepMEHTOBOTHEOPraHNYECKUXKATaIU3aTOPOB

3.3

VYrneBonsl: MOHOCaxapuabl (TIr0Ko3a, pru0o3a U 1e30Kcupu003a), ArcaxapHibl
(caxaposa, JakTo3a) W ToaMcaxapuabl (Kpaxmay, TJIMKOTeH, IIeJUTI0JI03a).
buonornueckue GpyHKIMH YIIIEBOIOB.

Jlununel:  TpuraMuepuasl,  crepounsl,  Gochomunuael.  ['mapodunabHO-
ruapodoOHbie cBoWcTBa. buomormdeckue Qynkumu smnunoB. CpaBHEHUE

Yrji€eBoaos, O€eJIKOB U JIMIIA 0B KaK UCTOYHHUKOB SHEPTHUU

3.4

Hyxnennossie kucinotel: JITHK n PHK. Hykneotusl — MOHOMEpBI HYKJIEHHOBBIX




kucnot. Crpoenune u ¢yuxnun JAHK. Crpoenune um ¢ynkuuun PHK. ATO:

CTpoeHUE U QYHKIUU

3.5

ITuTonorus — Hayka o kierke. Kiierounas teopusi. MeToAbIM3y4EHUSKIETOK

3.6

Kinerka kak menoctHast »kuBas cucrema. OOmue mpu3HAKH KIETOK: 3aMKHYTas
HapyxHas meMOpana, monekynsl JIHK kak reHetwmueckuid ammapar, cucrema

cuHresa Oenka

3.7

Tunel kIeTOK: 3yKapuoTHyeckas U npokapuorndeckas. OcoOEHHOCTH CTPOSHHS
npokapuotuueckod  kietku. Kiierounas crenka  Oakrtepuil.  CtpoeHue
JYKapHOTHUYECKON KJeTKM. OCHOBHBIE OTJIMYHS DPACTUTEIBHOH, >XMBOTHOM M

rpuOHON KIETKU

3.8

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAasi CTEHKa, IJIMKOKAJIMKC, HX
¢bynaknuu. [Tnazmatrndeckas MeMOpana, e€ cBoiicTBa U pyHkiuu. [{utomnasma u eé
opranounnpl. OgHOMEMOpaHHbIE OPraHOWBl KIETKH: 3HAOIUIa3MaTHYeCcKas CETh
(BIIC), anmapar T'onbmxu, nuzocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIETKH:
MUTOXOHJpUH, MacTuabl. IIpoucxoxneHne MUTOXOHAPUM W IIacTUA. Bujsl
mwiactua. HememOpaHHblE OpraHoujibl KIETKU: PUOOCOMBI, KJIETOYHBIN LIEHTP,

PCCHUYKHU, KTYTHKH. qDYHKIII/II/IOPFaHOI/II[OBKJ'ICTKI/I. Bxmouenus

3.9

SAnpo — perynsaropHbeiii neHTp kKieTku. CTpoeHume sapa: saepHas o000JI0dKa,

KapHonsa3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcOpTBEIIECTB B KJIETKE

H(I/I?.HCI[GS[TGJ’II)HOCTI)KHGTKI/I

4.1

OOmeH BemiecTB, uiau MeTabomm3M. AccuMHIANUS (TUTACTUYECKH OOMEH) u
JUCCUMUJISIIUSL (SHEPreTHUYeCKHil 0OMEeH) — JBE CTOPOHBI €IMHOrO IIpoliecca
Mmerabomm3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIN U TeTepoTpodHbid. Ponb

(i)epMeHTOB B oOMeHe BCHICCTB U IPCBPALICHUU SHCPTUU B KIICTKC

4.2

®ortocunTe3. CBeroBas U TeMHOBas (as3bl GporocuHTe3a. Peakuun porocunTesa.
DddextuBHOCTE (hoTOCHHTE3a. 3HAUEHUE (POTOCHMHTE3a IS KU3HU Ha 3eMmile.
BnusHue ycinoBuii cpenbl Ha (OTOCHMHTE3 M CIOCOOBI IOBBILIEHUS €ro
IPONYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHHTE3HMpymoIHe OakTepuu. 3HaYeHHE XEMOCHUHTEe3a JUis

JKA3HU Ha 3eMiie

4.3

DHeprerTuueckuii oOMeH B KJierTke. PacrierieHne BEIIECTB, BBIJICICHUE H
AKKyMYJUPOBAHHE DHEPrUM B KIETKE. ITambl HHEPreTHYecKoro oOMeHa.
I'mkomu3. bpoxenune u ero Buael. KuciopogHoe OKHMCIEHHE, WIH KJIETOYHOE

npixaHue. DPPEeKTUBHOCThIHEPreTHIECKOr000MeHa

4.4

Peaknun matpuuHoro cuntes3a. ['enernueckas unpopmarus u JJHK. Peanuzanus

reHeTndeckoil mHpopManuu B KieTke. ['eHeTnyeckuit KOa U ero CcBoiicTBa.




Tpanckpunuust — matpuunbiii cunte3 PHK. Tpancmsanus — GuocunTtes Oenka.

KoaupoBanneammunokucnot. Ponspubocom B GnocunTe3edenka

4.5

Heknerounsie ¢opMmbl ku3HU — BUpPYChl. Mcropus orkpbitusi BupycoB (.M.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3ZHEAEATEIbHOCTH BHPYCOB.
baktepnodaru. bonesnu pacTeHHid, JKUBOTHBIX H YEJOBEKA, BHI3bIBAEMbIC
Bupycamu. Bupyc nmmyHnonedpuiuta genosexka (BUY) — Bozoynurens CIIN/a.

[IpodunakTrka pacmpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI

PasmHoxxenue u HHAUBUAYAJIbHOC PA3BUTUC OPTaHU3MOB

5.1

Knerounslii nuki, WM KU3HEHHBIM NHUKI KieTkd. MHTepdaza u MHUTO3.
[Tpomeccel, mporekatomue B uHTepdasze. Permkarnus — peakuuss MaTpUYHOTO
cure3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAbOp — KapHOTHII.
JMIuionHelii W TalJIOMWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMATHIBI.
[uTonmornyeckue OCHOBBI PpPa3MHOXKEHMSI U HWHAMBUAYAJIBHOTO  pPa3BUTHS
OpPraHU3MOB.

Jenenne xmerkm — wmurto3. Cragum Murtosa. [Ipomeccel, mpoucxopsmiue Ha

Pa3HBIX CTaAUAX MHUTO34. buonormueckuiicCMEICIMHUTO3a

5.2

@®opMbl pa3MHOXKEHHUST OpPraHU3MOB: Oecnosnoe u mnonoBoe. Buasl Oecrionoro
pa3MHOXKEHUS: [JE€JeHWE HaJBOEe, IOYKOBAaHHME OJHO- U MHOI'OKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXEHHE.

I/ICKyCCTBeHHOGKHOHI/IpOBaHI/IeOpFaHI/I3MOB, €TrO3HAYCHU CJISICCIICKIIN U

5.3

[TonoBoe pasmMHOXKEHUE, €70 OTJINYUS OT OECIIONOTO.
Meito3. Cragum Meiiosa. Ilpomeccsl, npoucxoasuye Ha CTaausaX Menosa.
[loBenenne xpomocom B Meio3e. KpoccunroBep. buonmorundeckuiicmbicn u

3HaYEeHUEMEN03a

5.4

lamerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y KHUBOTHBIX. [TomoBBIC
JKCJIE3bl: CEMCHHUKU U ANYHHUKU. 06pa3OBaHI/I€ 1 Pa3sBUTHUC IMOJIOBBIX KJICTOK —
ramer (cmepmMaTo30mj,  SHIEKJIeTKa) —  CIepMaTOreHe3 M OOTEHE3.
OCOOEHHOCTUCTPOCHUSITIHIIEKIETOK W crepMaTo3onnoB.  OIiogoTBOpeHue.

[Taprenorenes

5.5

WunuBuayanbHoe  pa3ButHe  (OHTOreHe3).  OMOPHOHAIBHOE  pPa3BUTHE
(3MOpurorenes). DTanbl SMOPUOHATILHOTO PAa3BUTHS y MO3BOHOUHBIX JKUBOTHBIX:
npobienue, ractpyisinus, opraHorenes. [TocramOpuonansHOE pa3Buthe. THIbI
HOCTAMOPUOHAIBHOIO PA3BUTHA: NpAMOE, HenpsMoe (JIMYMHOYHOE). BrumsHue
Cpeabl Ha pa3BUTUE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJZCTBA.

Poct u pazButre pacreHuii. OHTOreHe3 IIBETKOBOTO PACTEHUs: CTPOCHUE CEMEHH,

CTaauH pa3BUTHUA




Hacne)l CTBCHHOCTb U USMCHYUBOCTHOPraHu3MOB

6.1

IIpeamer u 3amaum reHetuku. Mcropust pa3BuThsi reHeTUKU. Bkiiaa poccuiickux
U 3apyOeXHBIX Y4EHBIX B pa3BUTHE TEHETHKU. METOAbl TeHETHKHU
(rubpu10TOTNYECKUH, UTOT CHETUYECKHUH, MOJIEKYJIIPHO-TE€HETUYECKU).
OcHOBHBIE TEHETUUYECKHE MOHATHUSA. | eHeThuecKas CUMBOJIMKA, UCIOJb3yeMas B

CXEeMaX CKpELMBAHUI

6.2

3aKOHOMEPHOCTH HAcCJIEJJOBAHUs MPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHaeneM.
MoHoruOpuHOoe CKpelrBaHue. 3aKOH eJUHO00pa3us THOPUAOB TEPBOTO
nokosjeHus. IlpaBumo JOMUHUpPOBaHMA. 3aKOH pacCIICIJICHUs IPU3HAKOB.
I'unotesa uncrorsl ramer. [lonHOE M HETTOIHOE TOMUHUPOBAHUE.

JurubpusiHoe ckpelyBaHue. 3aKOH HE3aBUCHMOI'O HAacClEOBaHUS INPU3HAKOB.
[luToreHeTnyeckue OCHOBBI AMTMOPUIHOIO CKpEIIMBaHMs. AHaIU3UpYylollee
CKpelluBaHue.  Vcrnonp3oBaHME — aHANM3UPYIOLIETO  CKpEUIMBAHUSA IS

OIMPCACIICHHUA I'CHOTHUIIA ocobu

6.3

CuennienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mno cuemjieHHOMY
HACIEeIOBaHUIO TreHoB. HapymeHnue cuemieHus TE€HOB B pe3ylbTare
KPOCCHHIOBEpa. XpOMOCOMHAasi TEOpHs HACJIEACTBEHHOCTH. | eHeTnyeckue
KapThl.

I'enernka moma. XpoOMOCOMHOE OHpEAENeHHE Ioya. AYTOCOMBI M TIOJOBBIE
XpOMOCOMBI. T'omorameTrHsbIe n reTeporaMeTHbLIC OpraHu3MBbl.

HaCJIC,Z[OBaHI/IerI/BHaKOB, CIOCIIJICHHBIX C ITIOJIOM

6.4

N3meHunBOCTb. BHIBI M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACIEACTBEHHAs.
Ponme  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHUKA
MOAM(UKAMOHHON WM3MEHYMBOCTU. BapuanmoHHBIH psn W BapUallMOHHAS
kpuBas. Hopma peakuun npusHaka. KoJmuecTBeHHbIE U Ka4E€CTBEHHBIE TPU3HAKU

U X HopMa peakuuu. CBoiicTBaMoIu (U KaIIMOHHONN3MEHUNBOCTH

6.5

HacnencrBeHHas, MM TE€HOTUIIMYECKas, M3MEeHUYMBOCTh. KomOuHaTHUBHas
U3MEHYMBOCTh. Meilio3 U 1O0JIOBOH IIpollecC — OCHOBa KOMOMHATUBHOM
U3MEHYMBOCTH. MyTannoHHass u3MeH4YuBocTh. Kilaccuukanus MyTanui:
TE€HHbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYMHBI MyTauuid. MyTareHHbIe
(hakTOphL. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIIEACTBEHHON n3MeHunBoctn H.M.

Basuiosa

6.6

I'enetuka wuyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABI T'€HETUKHU
YenoBeKa: TeHCAJIOTHICCKHIA, OJIM3HEIOBBIM, IIUTOT€HETHYICCKUH,
OMOXMMHUYECKUH, MOJeKyIsipHO-TeHeTuueckuil. CoBpeMeHHOEe OmnpeaesieHue
TE€HOTHUIIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomomieto [II[P-ananu3a. HacnenctBeHHble 3a0oieBaHUs 4YENOBEKAa: TECHHBIC

Oose3Hu, OOJIe3HU C HACJIECTBEHHOM MpPeapacoNoKeHHOCThIO, XPOMOCOMHbBIE




6one3nu. Comarnyeckue M TeHEpaTUBHble MyTauuu. [IpuHIMIBI 310pOBOrO
06pa3a KU3HHU, JUArHOCTHKU, HpO(l)I/IJ'IaKTI/IKI/I U JICHCHUIA T CHCTUYCCKHUX
Oomne3nell. MeanKo-TeHETHUYECKOE KOHCYJIbTHPOBAHKE. 3HAYCHUE MEIUIIMHCKON

TCHCTHUKU B IPCAOTBPAILICHHUU U JICUCHUN I'CHCTHUYCCKUX 3a00J1eBaHMI YeIOBEKa

Ceneknusiopranu3mMoB. O CHOBBIOMOTEXHOJIOTHH

7.1

Cenekuusi Kak Hayka W TpolecCc. 3apoXKIEHUE CEeJIeKUHUHU M JIOMECTUKAIUs.
Vyenne H.M. BaBunoBa 0 ueHTpax MPOUCXOXKAEHHS M MHOro00pasus
KyJIbTYPHBIX pacTeHUi. L[eHTpBITpOrCXOXKACHUSAOMAIIHUXKUBOTHBIX. CopT,

nopoja, mMTaMM

7.2

CoBpeMeHHbIE METOABI celeKIH. MaccoBbli M HWHIUBUIYaJIbHBIH OTOOpHI B
CeJIEKLMU pacTeHuil U xUBOTHbIX. OleHka 3KcTepbepa. biamskopoacTBeHHoe
CKpeluBaHue — MHOpuAMHr. Yucras nuHusA. CKpEeIIMBAaHME YMUCTHIX JIMHHIM.
I'ereposuc, nnu rudpunnas cuna. HepoacTBeHHoe ckpelBaHue — ayTOpHAMHT.
Otnanéunass ruOpunmzauus u e€ ycnexu. VcKyccTBeHHbI MyTareHes u
NOJIyYCHHE TOJUIIONIOB. JlOCTHIKEHUS CEIIEKIMM pPACTEHHM, J>KUBOTHBIX H

MUKpPOOPraHU3MOB

7.3

buorexHosoruss Kak oOTpacib MPOU3BOACTBA. [€HHAs WHXKEHEpHUs. OTarbl
co3nanus pekomOuHanTHOM JIHK wum Ttpancrennsix opranusmon. Kierounas
nHxeHepus. Kinerounsle KynbTypbl. MEKPOKJIOHAIBHOE Pa3MHOKEHHUE PACTEHUN.
KionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO35AMCTBEHHBIX OPraHU3MOB.
DKOJIOTHYeCKHue u TUYECKUENPOOIIEMBI. I'MO —

TeHETUYECKUM O (DUITUPOBAHHBIEOPTaHU3MbI

11 KVIACC

Kon

HpOBGPHEMBIﬁ3HEMeHTCOZ[ep)KaHI/Iﬂ

DBOIIOIIMOHHASION OJIOT S

1.1

DBOIIOIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  IBOMIONUHM.  [laJ€OHTONOrMYECKHE:  TOCIIEIOBATEIEHOCTD
IIOSABJICHUS BHUIOB B HaJIEOHTOJIOTMYECKOU JICTOIIUCHU, TIEPCXOJHBIC (1)OpMI)I.
buoreorpaduueckue: cxoacTBo u paznuuue hayH u Giop MaTEPUKOB U OCTPOBOB.
OMOpPHOJIOTHYECKHE: CXOJICTBA M Pa3ju4vs HSMOPHOHOB pa3HBIX BHJOB
IIO3BOHOYHBIX. CpaBHI/ITeHLHO-aHaTOMI/I‘-IGCKI/Iel T'OMOJIOTHYHBIC, aHAJIOIM4YHBIC,
pYAMMEHTapHBIE OpPraHbl, aTaBU3MbL. MOIEKYIAPHO-OMOXUMUYECKUE: CXOACTBO

MCXaHU3MOB HACJICACTBCHHOCTH MW OCHOBHBIX MeTa00INY €CKUX r[yTeﬁ Y BCEX




OpraHU3MOB

1.2

OpomonronHas Teopust Y. Jlapsuna. [Ipeanochuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBUXKyIIME CUIIBI 3BONIONUHU BUIOB 10 J[apBuHY (M30BITOUHOE Pa3MHOKEHUE TIPU
OFPaHUYEHHOCTH PpECYpCcOB, HeomlpelaenéHHas HM3MEHUYMBOCTh, Oopbrba 3a

CYIIIECTBOBAHME, €CTECTBEHHBINA OTOOP)

1.3

Cunrernueckast Teopust HBomonuu (CTD) u  OCHOBHbIE €€ TOJIOXKEHHUS.

Mukpossomonus. [Tonynanus kKak eTMHUIA BUAA U 3BOJIOIUN

1.4

JBuxymme cuibl ((akTophl) SBOMIOLMM BUAOB B IpHpoje. MyTallOHHBIN
npouecc M KOMOMHATHBHAas M3MEHYMBOCTh. IlomymsiuoHHBIE BOJHBI U Apeiid
reHoB. M3onsuus u murpanusa. EcrecTBeHHBIH 0TOOp — Hampapisromuili GpaxkTop
3BOMIOIMU. DOPMBI €CTECTBEHHOT 0 0TOOpA.

[Ipucnioco6eHHOCT  OPraHM3MOB  Kak  pe3yibTaT 3Bosouuu. IIpumepst
IPUCIOCOOJIEHUH Yy OpraHu3MoB. ApoMOp(O3bl U UM 0aJANITALIUH.

Bun u Bunoodpazosanue. Kpurepuu Buga. OcHoBHbIE (hOPMBI BHI000pa30BaHUS:

reorpaduyaeckoe, 3K0JIOrHIecKoe

1.5

MaxkposBomouust.  Dopmbl  sBOMONMM:  (uieTnyeckas,  JUBEpreHTHasd,

KOHBEpreHTHas, napaienbHas. HeodpaTumocTeaBomonuu

Bo3HUKHOBEHHE 1 pa3BUTHE )KU3HU Ha 3eMJIe

2.1

JloHay4yHble IIpEACTaBIECHUA O 3apOXKACHUM KU3HHU. HaydHele TuIIOTE3BI
BO3HMKHOBEHMs >KMU3HU Ha 3emiie: aOuOreHe3 M MaHCIepMUsA. XUMHYECKas
SBOJIIOIUSA. OKCIEPUMEHTAIBHOE IMOATBEP)KIACHHE XUMHUYECKOH DBOJIIOIUU.
HauanpHble sTanbl Omonmornmyeckoil sBomonuu. ['mnoresa PHK-mupa. IlepBoie

KJICTKH U UX D5BOJJIOLI M. (DopMI/IpOBaHI/IC OCHOBHBIX I'DYIIII )KUBBIX OPIraHU3MOB

2.2

Pa3Butne xu3Hum Ha 3emuie 1o spaM u nepuojgaM. Karapxeil. Apxeickas u
nporepo3oiickass dpbl. Ilameo3oiickas spa u €€ mepuonbl: KeMOPHICKHH,
OpJIOBUKCKUW, CUJIYpUMCKUN, JE€BOHCKHUWA, KaMEHHOYTOJIbHBIMA, ITE€PMCKHUM.
Me3o30lickas 3pa U €€ Nepuoabl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

Kaiinozolickas 2pa u €€  mOepuoAbl:  MAJCOrCHOBBIM,  HEOrE€HOBBIN,
AQHTPOIIOTCHOBBIM. XapaKTEPUCTHKA KIMMaTa M TEOJIOTMYECKMX IPOLIECCOB.
OCHOBHBIE ATaIbl 3BOJIOINH PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMopdo3 bl y
pacTeHud U KUBOTHbIX. [losiBIeHue, pacuBeT M BBIMUpPAHUE TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHu4eCKoro Mupa KaK OTpPaXCHUC OBOJIOLIHWH. OCHOBHEIE

CUCTCMATUYCCKUC I'PYIIIIBI OPraHU3MOB
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OBOJIOLHUS YesloBeKa. AHTPOINOJOrUs Kak Hayka. Pa3BuTue mnpeincTraBieHUR O




IPOMCXOKJIEHUU ueoBeka. MeToapl u3ydeHus aHTponoreHeza. CxonacTBa H
pa3iauyus yesoBeKa 1 KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHUE YETIOBEKA.

JBuxymme cuibl (akTopbl) aHTponoreHesa. HacnencrBeHHass U3MEHUHUBOCTb U
€CTeCTBEHHBIH 0TOOp. OOIIECTBEHHBI00Pa3KU3HU, U3TOTOBJICHUECOPYAUNTPYA,

MBIILJICHUE, pCYb

2.5

OcCHOBHBIE CTaAUM M BETBU HBOJIOLMHM YEJIOBEKA: aBCTPAJIIONUTEKH, YenoBek
ymenbii, YenoBek mnpsMoxoasmmi, YenoBek HeaHAepTalbCKHil, YenoBek
pazymHbIii. Haxoakn MCKOmaeMblX OCTaHKOB, BpeMsl CYIIECTBOBAaHHS, 00JIacTh

pacrpocTpaHeHus, 00BbEM TOJI0BHOIO MO3ra, 00pa3 *HU3HU, OPYAHS

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJbIIME pachl: €BPONEOMIHAs (eBpa3uiickas),
HErpo-aBCTPAJIOUIHAS (3xBaTOpHasbHAs), MOHTOJIOUAHAS (asmatcko-
amepuKaHckast). YepThl NpUCIOCOOJEHHOCTH NPENCTaBUTENIEH YEIOBEUECKUX pac

K YCJIOBUSAM CYIICCTBOBAHMA. EnuncTBO YenoBeyeckux pac. KpI/ITI/IKapaCI/ISMa

Opranusmel 1 OKpyKaroLascpeaa

3.1

Okonorusi Kak Hayka. 3aJadyd U pa3fensl dKOJOrMH. MeTonbl KOIOrM4eCKUX
UCCIIeZIOBaHUN. DKoJoruyeckoe MupoBo33peHue. CpeaploOUTaHusOpraHU3MOB:

BOJJHas1, HA3CMHO-BO3AyIlIHAsA, [IOUYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonoruueckue  ¢aktopbl.  Kiaccupukanus — skomoruyeckux — (hakTOpOB:
abuoTHyecKue, OMoTHYECKUE u AHTPOIIOr'€HHBIE.

JlelicTBHEIKOIOrNUeCKUX (PaKTOPOBHAOPTaHU3MBI

3.3

Abuornueckue (aKTOpbl: CBET, TEMIEpaTypa, BIAXHOCTh. DOTOmEepHOAM3M.
[Ipucnocobnenus OpraHu3MoB K  JCWCTBUIO  aOMOTHYECKHX  (PaKTOPOB.

buonornuecku CPpUTMBbIL

3.4

buotnueckue ¢dakropsl. Buabl OMOTHYECKHX B3aMMOACHCTBHI: KOHKYpEHIIMS,
XUIIHAYECTBO, Mapa3suTH3M, MYTyaau3M, KOMMEHCaJIu3M (HaxJIeOHHYeCTBO,
KBapTUPAHTCTBO), aMEHCaJn3M, HEUTPAIIU3M.
3HaueHNeONOTHY €CKUXB3aUM O/1€M CTBUIJIACYIIECTBOBAHUS OPIaHU3MOB B

IPUPOJHBIXCOOOIECTBAX

3.5

DKOJIOTHYECKHE XapaKTCPUCTHUKHU MMOITYJIAIH. OCHOBHBIE IIOKa3aTcIn
MnonyJjaAnun: 4YUCICHHOCTb, IIJIOTHOCTb, POXKAACMOCTb, CMEPTHOCTb, MIPHPOCT,

Murpanus. [{nHaMHKa4uCIEHHOCTUIIOMYJIALUN U €EPEryIIsILUs

COO6HIGCTB3 1 OKOJIOTHYCCKUECUCTEMbI

41

CoobmiectBo  opraHu3smMoB — OuorneHo3. CTpyKTypsl OuolleHO3a: BHJIOBas,
NpOCTpaHCTBEHHAs, Tpodudeckass (muimieBas). Bunel-momuHantel. CBs3H B

OHOIIEHO3E




4.2

DKonmoruyeckue cucrembl (9kocucTtembl). [lonstme 00 s3KocucTtemMe U
ouoreorneno3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYIIECHTHI,
KOHCYMEHTBI, PelylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckne (muIEeBbIE) YPOBHH OKOCHCTEMBI. lluIeBble Led H CETH.
OCHOBHBIE TOKa3aTead HKOCHUCTEMBI: OMomacca, MPOAYKIHS. JKOJIOTHYECKHE
OUPaMUIBL  TPOAYKIUH, YHUCICHHOCTH, Ouomacchl. CBOHCTBA HIKOCUCTEM:

YCTOMYUBOCTb, CAMOpETyJsiius, pa3Butue. CyKueccus

4.3

[IpuponHbie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOIO WM
HIMPOKOJIMCTBEHHOI' O JIeca.

AHTpOINIOT€HHBIE 3KOCHUCTEMBI. ATPO3KOCU CTEMBI. YpO0IKOCHCTEMBL.
buonornyeckoe n X03s1iCTBEHHOE 3HAUEHU E arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooGpasue kak (dakrop ycroiumBocTu dkocucteM. CoxpaHeHue

OMOJI0rMuecKoro pasHooOpa3us Ha 3emiie

4.4

Yuenne B.M. Bepnamckoro o Ouocdepe. ['panHunbl, cocraB W CTPYKTypa
ouocheprl. JKuoe BemectBO U ero gyHkiuu. OcoOeHHOCTH Ouocdepbl Kak
r100aabHONM HSKOCUCTEMbI. J(MHaMHU4YecKoe paBHOBECHME W oOOpaTHasi CBs3b B
ouocepe. KpyroBopoTbl BemecTB W OMOTCOXMMHUYECKHE ITUKIBI JJIEMEHTOB

(yrnepona, azorta). 3oHanbHOCTHEOMOCPEPHl. OCHOBHBIEOUOMBICYIIIH

4.5

YenoseuectBO B Omocdepe 3emum. AHTPOINOTCHHBIE M3MEHEHHS B Oumocdepe.
['mobGanpHbIE SKOJIOTHYECKUE TIPOOTIEMBI.
OcHOBa  palnMOHAJILHOTO  YIPABJICHUS MPUPOIHBIMH  pecypcaMH U UX

UCMojb30BaHue. JloCTHKEHUSONOIOIMH U OXPaHAIIPUPOAbI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






