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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke nporpamMMmbl MO0 OHUOJIOTMH TEOPETUYECKYIO OCHOBY JIS OIpPEEiICHHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBUiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJCpKAHUS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMU K YPOBHIO HOJATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX U MPUHIUNAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbl CPETHETO
obmiero obpaszoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKESHUS O crienu(uke OUOIOoTHH,
e 3HAUYEHUU B TMO3HAHUM KUBOW MPHUPOABI U O0ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM TOJIOKEHUSM, ONPEIEIIEHbl OCHOBHBIE (DYHKITH IPOTPAMMBI T10
OuoJoruM U €€ CTPyKTypa.

[Tporpamma o Guosioruu JaéT MpenCTaBICHUE O IEsIX, 00 00IIel cTpaTerun o0ydeHus,
BOCIIMTAHUS M Pa3BUTUS O0O0ydarolIMXCs CcpeAcTBaMU ydeOHoro mnpeamera «buonorusy,
ompesieNsieT 00s3aTeNbHOE NPEJAMETHOE COJEep)KaHHe, €ro CTPYKTYpY, paclpeleiieHHue II0
pas3zenam M TeMaM, PEKOMEHIyeMYI0 MOCJIEA0BATEIbHOCTh M3Y4YEHHs] y4eOHOro Mmarepuana c
y4ETOM MEXKIIPEMETHBIX U BHYTPUIPEJAMETHBIX CBS3€H, JOrMKH 00pa3oBaTEILHOTO Mpolecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroIINXCS.

B nporpamMe mo OHONOTHHM TaKXe YYHTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM pe3ysibTaTaM o00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIIBHOM JCATEIbHOCTH/YUCOHBIX NEHCTBUN OOYUYaAIOIIUXCS TI0
OCBOCHHIO COJICpKAHUS OMOJIOTMYECKOTO O0Opa30BaHUS.

B mporpamme no Ouonorun (10-11 kmaccel, 6a30Bblii ypOBEHb) peaIi30BaH MPHUHIIMII
IPEEMCTBEHHOCTH B HW3y4yeHUM Ouojoruu, Oiarojapss uYemMy B HeH MpocMaTpUBaeTcs
HAIpPaBJIEHHOCTh Ha Pa3BUTHE 3HAHMI, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOIO  MBIIUIECHUS,
IPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpene. [ToaToMy Hapsay ¢ U3ydeHHuEM 001eONOIOTHYECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOEHMHM HUBBIX CHCTEM pa3HOTO paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHUE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B IOBCEJHEBHON JKM3HM JUIsl pElIeHUs NPUKIAIHBIX 33734, B TOM 4HCIe: NPOopUIaKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHUYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTMUYECKH L€JIeCO00pa3HOro MOBEIECHUS B OKpYJXKarollel NMPUPOJHON cpefe,
aHaJIN3a BIMSHMS XO3AHCTBEHHOM [EATEIbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJHON HANpPaBIE€HHOCTH Y4eOHOTrO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECTIeUeHHsI YCIOBUHM Ui peIieHus
OJIHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJILHOIO OMOJOrMYECKOro 00pa30BaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH aanTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOILETOCSI COBPEMEHHOI'O MHpa.

buonorus Ha ypoBHe cpeaHero oOIero oOpa3oBaHUs 3aHMMaeT BaxHoe MecTo. OHa
oOecrieunBaeT (QopMUpOBaHUE y OOydalOIIUXCsl MPEICTABICHWH O HAay4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMi M DHBOJIOLMH, CO3MAaET YCIOBHA [UIA: IIO3HAHUS 3aKOHOB JKUBOM IPUPOIBL,
¢dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0Oe30macHoro obpasa
’KM3HH, YKOJIOTUYECKOTO MBIIIJICHHS], IEHHOCTHOTO OTHOLIEHUS K )KMBOW IIPUPOJIE U YETIOBEKY.



bosbmioe 3HaueHwe OMOJOTMS HMMEET TakKe [UId PpEIIEHUS BOCIMTATENIBHBIX U
pa3sBUBAIOIIMX 33Jay CpeHero oouiero oopa3oBaHus, couuanu3anun odyyaromuxcs. M3ydenne
Ouosornu odecneunBaeT ycaoBus s (OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX
U MH(QOPMAIMOHHBIX HABBIKOB, JCTETHUECKOM KyJIbTYpbl, CIIOCOOCTBYET HHTETpaluu
OMOJIOTMUYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢u3uku, xumuu U reorpaduu. HazpanHble MON0XKEHUS O NpeAHAa3HaYeHUH y4yeOHOro mpeamera
«buonorus» cocTaBUIM OCHOBY JUIsl OIIPEAEIIEHNS [TOIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0
COJIepKaHus, IPEACTaBIEHHOr0 B IpOrpaMMe o OHOJIOTHH.

OT160p conepkanus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOYYarOIIHUECs JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe sl (POPMUPOBAHUS OOIIEH KyJIbTYphI, ONpeaesSIoie
aJICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKPYKAIOLIeH NPUPOJHON cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTHYECKON nesTenbHOCTH. Ocoboe MecTo B 3TOW cucTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJIEP)KAaHUS, KOTOpbIE CIy)KaT OCHOBOM i  (QOpMHUpPOBaHUS
MPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIIMH OMOJIOrHYECKOr0 00pa30BaHusl.

CTpyKTypupOBaHUE COJEpKaHUS Y4eOHOro MaTepuayjia B IMPOrpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENIBHBIX OCOOEHHOCTAX
YKUBOM MPUPO/IBI, 0 €€ YPOBHEBOW OPraHU3aIlMH U SBOJIONNH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yueOHoro npeamera «buonorus» BbIIETIEHBI CIEAYIOUINE coAepxKaTelbHble TuHUU: «buonorus
KaK Hayka. MeTopl HaydHOTro Mo3HaHus», «Kietka kak Omosiorudeckas cuctemay, «Opranusm
Kak Omonornyeckas cucreMay, «CucteMa U MHOT0OOpa3ue OpraHM4ecKoro MUpay, « IBONIOIHS
YKUBOU TIPUPOJIBI», «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Henbp u3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHoro paHra u npuoOpeTeHre YMEHHH MCI0JIb30BaTh 3TH 3HAHUSA Ul TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH O0OBEKTOB >KMBOW IIPUPOJIbI U PEILICHUS Pa3INYHBIX )KU3HEHHBIX IIPOOJIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorusi» Ha 0a30BOM ypOBHE
obecreunBaeTcs pelieHrueM CIeIyIOIUX 3a1au:

OCBOCHHE OOYYAIOUIMMMCSA CHUCTEMbl 3HAHUH O OMOJIOTMYECKHX TEOpHUsX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWJIaX, CIYXKaIIUX OCHOBOM isi (popMHUpOBaHUS
IIPEJICTAaBICHUH O €CTECTBEHHO-HAY4YHON KapTUHE MHpPA, O METOAAaX HAay4yHOIO ITO3HaHUS,
CTPOEHUH, MHOTO0OOpa3sMM U OCOOEHHOCTSIX MHMBBIX CHCTEM PAa3HOIO YPOBHSI OpraHU3allMH,
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

q)OpMI/IpOBaHI/IC y 06yqa10111nxc51 MO3HABATCJIbHBIX, MHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B Iponecce aHajin3a NAHHBIX O IMYTAX pa3BUTHA B Ounosoruu HAaYYHBIX B3IJIAO0B,
Hﬂeﬁ W MMOAXOJ0B K U3YYCHHIO )KHMBBIX CUCTEM PAa3HOT'O YPOBHA OpraHu3allu,

CTaHOBJIEHHE Yy oOydJarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3sBUTHE YMEHUN OOBSCHATH M OLEHHUBATH SIBICHHS OKPYXKAIOIEro MUpPA KUBOW MPHPOJBI Ha
OCHOBAHMU 3HAHWH U OIBITA, TOJYYEHHBIX IPU U3yYEHUN OHOJIOTUH;

dbopMupoBaHHEe y 00y4YAIOIMUXCS YMEHHH WIUTIOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKUX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOT HiA;



BOCIUTAHHE YOCKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIOBEKOM JKUBOHM MPHUPOIBI,
HEO0OXO0IUMOCTH OEPEIKHOTO OTHOIICHHS K HEW, COOJIIOICHUS STUYECKUX HOPM TPH IMPOBEICHUN
OMOJIOTNYECKHUX MCCICIOBAHUM;

OCO3HaHUE 1IEHHOCTH OMOJOTMYECKUX 3HAHUM JIJISl TMOBBIIICHUS YPOBHS 3KOJIOTMUECKOU
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHHE NPUOOPETEHHBIX 3HAHWI M YMEHUH B TIOBCEJIHEBHOW XHM3HH JUIS OLICHKU
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIOLIEH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0IEHUE Mep TPODHUIaKTHKY 3a001eBaHU.

B cucreme cpennero obmiero oopazoBanusi «buosorus», uzyuaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCS  00sI3aTEIbHBIM yYUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH

((ECTGCTBGHHO-HayT-IHI)IG MMpEeaAMCTBID».

Jliist u3y4ueHus: OMOJI0ruu Ha 6a30BOM YPOBHE CPEIHEr0 00Iero o0pa3oBaHUs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorust Kak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMHU, TEXHUUECKUMH U JPYTUMHU
€CTECTBEHHBIMU HayKaMH, Quiiocoduei, 3TUKON, 3cTeTHKOM M mpaBoM. Ponb Ouonoruu B

(GbopMHpPOBaHNN COBPEMEHHON Hay4YHOUM KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeTo/b1 TO3HAHUS )KUBOW IPUPOIBI (HAOIIOIEHUE, SKCIIEPUMEHT, OTIICAHNEe, U3MEPEHHE,
KJaccuukanms, MOJETHUPOBAHNE, CTATUCTHYECKAss 00padOTKa TaHHBIX).

JdemoHcTpaumnu:
Hoptpetsr: Y. apeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

TaOmuIbl U CXEMBI: «MeTobl MO3HAHMS KUBOM mpupoabD».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaktrueckas pabora Ne 1. «Vcmonb30oBaHWE pa3IWYHBIX METOJIOB TPH HU3YYCHUH
OMOJOTUYECKIX 0OBEKTOBY.



Tema 2. ’KuBble cucTeMbI M1 UX OPTraHU3AIHS.

XKussle cuctembl (OMOCHCTEMBI) Kak MpeaAMeT u3ydeHus Ouonoruu. OTIMYHE JKUBBIX
CHUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiictBa OwocucTeM W WX pa3HOOOpasue. YPOBHU OpraHU3aIllMud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHbIM,  TKAHEBbIM,  OPraHU3MEHHbIM,  IMONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

TaGnuiel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpraHM3allMM >KUBOMN
IIPUPOJBI».

O6opynoBanue: Mmoaens Monekynsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUHN COCTaB KIJICTKH. XHUMHUUYECKUE QJICMCHTBI: MaKpO3JICMCHTHI,
MHKPO3JICMCHTEI. Boga n MHUHCPAJIbHBIC BEIICCTBA.

qDYHKHI/II/I BOObBI " MI/IHepaJ'II)HI)IX BCIIECCTB B KIICTKC. Honz[epxcaHHe OCMOTHYCCKOT'O
OastaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumbie
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKY bl (TIepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

depMmeHTHl — Ouonoruyeckue karanuzatopel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Otinuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBoabl: MOHOCaXapu bl (TIII0K03a, pud03a U 1e30KCHpr003a), Tucaxapuiasl (caxaposa,
JIAaKTO3a) W TMOJMCcaxapubl (KpaxMmas, TJIHKOTeH, [eJUToNo3a). buomornyeckue QyHKINUN
YTJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounsl. ['uapodunsHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OENKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnotsl: JTHK 1 PHK. Hykieotnasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuunu JHK. Crpoenne u dynxumun PHK. Bugst PHK. AT®: crpoenue u

GyHKIIHH.

[utonoruss — Hayka o kJerke. KierouHas teopus — mpuMep B3aUMOJICUCTBUS UACH U
(dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUEHHUSI KIETKH.



Krnerka kak nenoctHas xuBas cuctema. OO1ue mpu3Haky KJIETOK: 3aMKHYyTas Hapy>KHas
MeMOpana, mosiekyibl JIHK kak renernueckuii amnmapar, cuctemMa CUHHTe3a Oeka.

Tunsl KIETOK: JyKapuoTHYecKas W Mpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kinetku. Kierounas crenka 6axrepuii. CTpoeHnEe SyKapHOTHIECKOW KIETKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, )KHUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAS CTEHKA, MIMKOKAIMUKC, UX (YHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTormmazmMa u €€ OpraHOUIBL
OnxnomemOpannbie opranouibl kietku: DI1C, anmapat ['oabmxu, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOUIbI KJIETKUA: MUTOXOHPHUH, TIacTUABL. [IpoucxoxaeHnne MUTOXOHAPUN U racTu. Buabl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIIH,
pecHUYKH, KryTUKU. DyHKIIMU OpraHoUI0B KJIETKH. BritoueHus.

SAnpo — perynasTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BemiecTB B KIIETKE.
JdemoHcTpaumnu:

[Toprpetsl: A. JleBenryk, P.I'yk, T.IBann, M. llneiinen, P.Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

EI/IaFQaMMBII <<Pacnpez[eneHHe XUMHYCCKHX DJIIEMEHTOB B  HCKHBOU Iprupoac»,
((PaCHpeI[CJ'ICHI/Ie XUMHYECKHUX DJIEMEHTOB B )KMBOM IIpUpoaCH».

Tabmuuel u cxemsl: «Ilepuoguueckas Tabiuna XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoieKyIbl 0enkay, «CTtpoeHue dhepMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHHE pacTUTENbHON KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHNuE Aapa KIETKN», «Y TIEeBOAbD, «JIunuas.

OO6opy10BaHKE: CBETOBOM MHUKPOCKOI, OOOpYIOBaHME Ul NPOBEIEHUS HAOIIOJICHUIA,
U3MEpPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTropHble U NpaKkTUYecKue padoThbl:

JlabopaTtopHas pabdota Ne 1. «M3yueHne KaTaTUTHYECKON aKTMBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl WIIA KaTanas3bl)y.

JlaGoparopnast pabora Ne2. «M3ydyeHue CTpOEHHs! KJIETOK pacTeHUil, *UBOTHBIX WU
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. KuznenesaTeJLHOCTh KJIETKH.



O6men BemiecTB, wWid MeTaboau3M. AccuMuisanus (TUIACTHYECKUH  OOMEH) |
JUCCUMIISALINS (PHEPreTHYSCKU 00MEH) — JIBe CTOPOHBI €JIMHOTO IIpolecca Metaboau3ma. Poib
3aKOHOB COXpaHeHI/Iﬁ BCIICCTB U BHGPFI/II/I B IIOHUMAaHUU MeTa60JII/13Ma.

Tunsl oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poib GpepMeHTOB B 0OMEHE
BEIICCTB M MTPEBPAICHUH YHEPTHH B KIICTKE.

®dotocunte3. CBeroBass W TemHOBas ¢a3bl (oTocuHTe3a. Peakiuu ¢dorocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpeibl Ha POTOCHHTE3 U CITOCOOBI TIOBBIIICHHUS €r0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHA.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHE OakTeprH. 3HAUCHUE XEMOCHHTE3a JUIS JKU3HH Ha
3emuie.

OHepretnyeckuii oOMeH B  kieTke. PaciueruieHue  BeIIeCTB, BBIJICIEHUE U
AKKyMYJIMPOBAaHHE YHEPTUU B KJIETKE. DTalbl YHEPreTHUecKoro oomMena. I'nmukomms. bpoxxenue u
ero Buabl. KucnoponHoe okuciaeHHE, WIM  KIETOYHOEe jbixaHue. OKHCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peaknum wmartpuunoro cuute3a. [enermueckas wunpopmamms u JHK. Peanumzamus
reHeTu4eckoil nudopmanuu B kierke. ['eHeTnueckuil koq u ero cBoiicTBa. TpaHcKkpunuus —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oernka.

Hexnerounsle ¢opmbl ku3Hu — BuUpychl. Mcropus otkpeitus BupycoB (/.
W. UBanoBckuif). OCOOEHHOCTH CTPOEHHMS M JKU3HEHHOIO IMKJIa BHUpycoB. bakrepuodaru.
bone3nu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BHUpycamMH. Bupyc nMMmyHoaeduura
yenoBeka (BUY) — Bo3Oynutens CIIM{a. OOpaTHas TpaHCKpHUIILUS, peBepTa3a U HMHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUM.

JdemoHcTpaumu:
IMoptpetst: H. K. Konsuos, /1. . Usanosckuii, K. A. Tumupsizes.

Tabmumbt ~ w  cxemsl: «Tunel  muTanus», «Metabomusm»,  «MUTOXOHIPHUSY,
«JHepreTnueckuii 0omMen», «Xmopormiact», «Dotocuntesy, «Ctpoenue JJHK», «Ctpoenue u
dbyHKIIMOHUpOBaHWe TeHa», «CuHTe3 Oenka», «l'eHeTmueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHBIA 1wk Bupyca CIIW[a, Oaxtepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-anmnkanun «Y asoenune JIHK u Tpanckpumnusy, «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii muki, wiM >KM3HEHHBIM WK KiIeTku. MHTepdaza m mwmros. Ilporeccsr,
npoTekaromue B uHTEpdasze. Permmukamus — peakuuss marpuyHoro cuute3a JHK. Crpoenue



XpOMOCOM. XPOMOCOMHBIM Habop — KapuoTuil. [IUMIOWIHBIA M TarIOMIHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuael. Lluromornueckue OCHOBBI Pa3MHOXKEHMsI M MHAMBUAYAJILHOTO Pa3BUTHUSA
OpraHu3MOB.

Henenue knetku —Muto3. Ctaauu mutosa. [Iporeccsl, mponcxoasiie Ha pa3HbIX CTaJusIX
MUTO3a. Brojornueckuit cMpIci MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

(DOpMBI Pa3MHOXCHHA  OPTraHU3MOB! Oecrojioe W  IIOJIOBOE. BI/IIIBI Oecroyoro
PasMHOXKCHUs: ACICHUC HAABOC, ITOYKOBAHHWEC OAHO- WU MHOI'OKJICTOYHBIX, cnopoo6pa30BaHHe,
BCIr€TaTUBHOC Pa3MHOKCHHUC. I/ICKyCCTBeHHOC KIIOHUPOBAHUC OPraHrU3MOB, €ro 3HAYCHUC IJId
CCJICKILINU.

ITonmoBoe Pa3MHOXKCHUC, €I'0 OTIIMYUA OT 0Oecrooro.

Meito3. Cranuu Mmeiiosa. Ilpoueccel, mpoucxonsimue Ha craausx Meiosa. [loBegeHue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HAaYEHUE MEN03a.

['amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10J10BBIE JKEe3bl:
CEeMEHHUKU M siuyHuKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — rameT (CriepMaTo30ui,
AHLEeKIeTKa) — crepmaroreHe3 u oBoreHed. (OcCOOEHHOCTH CTpPOEHMs SAHLEKIETOK MU
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JPOOJIEHHE, TacTpyJsaius,
oprarorene3. [ToctomMOproHaIbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (TMYMHOYHOE). BrusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 IIBETKOBOIO PACTEHMsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoncTpanum:

Tabauiel U cxeMbl: «DOpMBI pa3MHOKEHHS OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
I[BETKOBBIX PAaCTeHMII», «BereTatnBHOE pa3MHOXKEHUE pacTeHuil», «/lenenune kieTku OakTepuit»,
«CTpoeHne TOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KieTounblid 1mukmy, «Pemnukanus
JHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BUTHE, «I aMeTOreHe3 y MIEKOIUTAOIINX
1 4esioBeKkay, «OCHOBHBIE CTAJINA OHTOTCHE3a».

O6opyaoBaHKe: MUKPOCKON, MHKporpenapaTrsl «CHnepMaTo30Mabl MIIEKOIUTAIOLIET 0,
«Slitueknerka miekonuTaroero», «Kapuokunes B kjieTkax KOpelika Jyka», MarHUTHasi MOJIEIb-
anmmukanys «Jlenenne knetkny», moaens JJHK, monens meradaznoit XxpoMoCcoOMBI.

JlabGopaTopHble H MpaKkTH4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «HabmoeHne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.



JlabopatopHass pabota Ne 4. «l3ydeHue CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciaeacTBeHHOCTDh U H3MEHYHBOCTh OpraHusmMoB.

[Ipenmer u 3agaun reHetuku. Vctopust pa3BuTHs TEHETUKU. Poip LUTOJNIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa]] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToabpl TEeHETHKU (THOPUIOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHetTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. [ eHeTnyeckass CHMBOJIMKA, UCIIOJb3yeMas B
CXEMax CKpeIIMBaHUM.

3aKOHOMEPHOCTM  HACJIEAOBAHMS  IPU3HAKOB,  YCTaHOBJIEHHble . MeHaenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH eAMHo00pa3us THOPUIOB repBoro nokosienus. [Ipasumo
JTOMUHUPOBaHMUS. 3aKOH paculeluieHus npu3HakoB. [mmore3a uwcrorel ramer. llonHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe CKpelmMBaHHE. 3aKOH HE3aBUCMMOIO  HACJEIOBaHUS  MPU3HAKOB.
[luToreHeTyecKkue OCHOBBI JUTMOPUIHOIO CKpELIMBaHMS. AHAJIU3UPYIOIIEE CKpELIMBaHUE.
Vcnonb30BaHue aHAIU3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEIEICHUs TEHOTUIIA OCOOH.

CuemnnieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana 1o cCHemIEHHOMY
HacJIeI0BaHUIO FeHOB. HapyIieHue clierieHus reHoB B pe3ysbTaTe KpPOCCUHIOBEPA.

XpoMOCOMHast TEOPHS HACIEICTBEHHOCTH. | eHeTHUEeCKHEe KapThI.

['enernka mona. XpoMOCOMHOE OIpEEIeHHE 1Moa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporaMeTHhIE OpraHW3Mbl. HaciemoBaHue MPHU3HAKOB, CIEIUICHHBIX C
TIOJIOM.

N3menunBOCTh. BUibl H3MEHYMBOCTH: HEHACIEACTBEHHAs U HACIEACTBEHHAsA. POk cpeibl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOJIU(PUKAIMOHHOW HW3MEHUYMBOCTH.
Bapuanumonsslil psin v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU M UX HOpMa peakuuu. CBoicTBa MOAM(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencrBennas, Uiy reHOTUIIHYECKast, U3MEHYMBOCTh. KOMOMHATHBHAS U3MEHYUBOCTD.
Meiio3 ¥ TMONOBOM TpoIecC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
n3MeHYnBOCTh. Kiaccudukanus myranwii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTalii. MyTareHHble GakTopbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACJIEICTBEHHOMN
nm3menunBocty H. 1. BaBuiosa.

BHCS[)IepHaSI HaCJICACTBEHHOCTh U U3MCHYNBOCTD.

I'eneruxka denoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKa:
TE€HEATOTHYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHYECCKUH, OHOXMMHUYECKHUN, MOJICKYJISPHO-
reHetuyeckuii. CoBpeMEHHOE OIpeAeIeHHEe T€HOTUIA: ITOJHOTEHOMHOE CEKBEHUPOBAHHUE,
TEHOTHIUPOBaHKWE, B TOM yucie ¢ nomorpio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeloBeKa: TeHHbIe OOoNie3HH, OONE3HM ¢ HACIEACTBEHHOW TMpPeapacoyioKeHHOCTHIO,



XPOMOCOMHBIC 60JI€3HI/I. CoMaTHYecKHe u TCHCPATUBHBIC MYTallUU. CTBOJIOBBIE KIJIETKH.
[TpunHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS F€HETHUYECKUX
Oosie3Heil. MeIUMKO-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIAUIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKNX 3a00JIeBaHUI YeIOBeKa.

JdemoHcTpaumuu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabnuubl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOT€HETUYECKasi OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpumaHoe ckpernmBanue», «L{UTONOrHYECKHEe OCHOBBI JUTHOPUIHOTO CKPEITUBAHUSIY,
«Mero3y, «B3anMoIeiCTBUE aJJIEIbHBIX T€HOBY, «I €HETUUECKUE KapThl PACTEHUI, J)KUBOTHBIX U
yesnoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHM HACJEAOBaHUs, CLEIUICHHOTO C II0JOMY,
«Kapuotunsl denmoBeka W IKUBOTHBIX», «Buasl wu3MeHunBocT», «MoaudukannoHHas
U3MEHYUBOCThY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Trpymm KpoBu», «MyTalroHHas
W3MEHYHUBOCTEY.

O6opynoBanue: MoAenu-anminkauun «MoHorubpuaHoe ckpemuBanuey», «HemnonHoe
JOMUHUpOBaHuEe», «JuruOpunHoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKON H
MuKpornpenapar «/lpo3oduna» (Hopma, myrauuu GopMbl KpbUILEB U OKpPAacKu Tela), repdapuit
«["opox moceBHOI».

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JIaGoparophas padora Ne 5. «/3yueHue pe3yabTaToB MOHOTHOPUAHOTO U TUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JIaGopatopHas pabora Ne 6. «/3yueHne Mon(pUKAMOHHONW N3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO PSia U BAPUALIMOHHON KPUBOW».

JlaGoparopHass pabora Ne7. «AHamu3 MyTauuid y JApo30@uiibl Ha TOTOBBIX
MHUKpOIpenaparax.

HpaKTI/I‘-ICCKaﬂ pa60Ta Ne 2. «CocTaBieHHE U aHAIU3 POOOCITIOBHBIX YCJIIOBCKA».

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M Ipolecc. 3apoKJI€HUE CENEKLUUU U AoMecTuKanus. Yuyenue H.
WM. BaBunoBa o IEHTpax MPOMCXOXIEHUS MU MHOrooOpas3us KyJIbTypHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, MOpPOJa, IITAMM.

CoBpeMeHHBIE METOJIbI CENEeKIIMA. MacCOBBId M WHIUBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
UYucras muansi. CKpenBaHue YUCTHIX JTHHUH. ['eTeposuc, unu rudpuaHas cuna. HeponcreenHoe
ckpeuBanue — aytOpunuHr. OtmanéHHas rubpuamzanus u e€ ycnexu. MCKyccTBEHHBIN



MyTarcHe3 M TIOJYYCHHUC MOJUIIIIONOOB. I[OCTI/I)KGHI/ISI CCIICKIIUH paCTeHHﬁ, JKHUBOTHBIX H
MHUKPOOPIraHHU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHas MH)KEHepHs. OTalbl CO3JAHUS
pexomOunanTHOM JIHK u Tpancrennbix opranusmoB. Kierounas umxenepus. Knetounsle
KYJBTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKMe BBICOKOIIPOLYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OJKOJOTHYECKHE M dTHYeckue mpodmeme. 'MO —
IFeHETUYECKU MOAU(PULUPOBAHHBIE OPraHU3MBbI.

JleMOHCTpALINH:

[optpetsl: H. U. BaBusios, U. B. Muuypun, I'. [I. Kapneuenko, M. ®@. NBaHoB.

Tabmuubl 1 cxeMbl: kKapTa «LleHTpbl MPOUCXOXKIAEHUST U MHOrooOpasusi KyJIbTYPHBIX
pactenui», «Ilopoabl JoOMalIHUX >KMUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llommrmmonmus», «OOBEKTHI
ounorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM.

OO6opy0oBaHKE: MYJISKU IIJI0JIOB U KOPHEILIOJN0B AUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTECHUS.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METO/bI M JOCTH)KEHUS CEJEKIMU PAcTeHUN W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIM YJacTOK, B TEIIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBOJTIOLHOHHAA OUOJIOTHA.

HpC,Z[HOCBIJ'IKI/I BO3HUKHOBEHHUS ABOJIIOIMOHHOM TCOpHHU. 3BOJ'IIOLII/IOHH3.5{ TCOpHUA U eé
MecTO B Onojioruu. Biusaue ABOJIIOIMOHHOMN TCOPHHU HA PA3BUTHUC OMOJIOTHH H APYTrux HayK.

CuzerenbctBa »BoMOLMU. [laneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBIECHUS
BU/IOB B MTAJICOHTOJIOTUYECKOM JIETOMKCH, TIepeXoHble popMbl. buoreorpadudeckue: CXoICTBO U
paznuune ¢ayH U Gprop MaTepuKoB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA U pa3inyusi SMOPHOHOB pPa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTUYHBIC, PYIUMEHTapHBIC OpTraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JINYECKUX MyTeH Y BCEX OPraHU3MOB.



OpomonnonHass teopust Y. [lapeunHa. Ilpeanochuiku BO3HMKHOBEHUS JapBUHU3MA.
JBukyiye Cuibl ABOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBoonnn (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.
Muxkpososntorus. [Tomynsius Kak eTuHUIAa BUIa U BOJIIOLUY.

JiBmxymue cuibl (pakTophl) IBOJIOLUUA BUJOB B MpHupoAe. MyTalmoHHBIN mpolecc U
KOMOHMHATHUBHAS U3MEHYUBOCTD. [lonmynsinoHHble BOIHBI U Apeiid reHoB. M3onauus u Murpanus.

EcrecTBeHHBII 0TOOpP — HampabisFOIIUK (akTop HBOJIOIMH. DOPMBI €CTECTBEHHOTO
otbopa.

[TpucmocoOaeHHOCTh OPraHU3MOB KaK pe3yiibTat dBotonud. [IprMeps! mprcmoco0IeHmit
y opranuzMoB. ApoMop(h03bl U UIN0A AT TAIHH.

Bun u Bumoo6OpaszoBanue. Kpurepuu Buma. OcHoBHbIe (OpMBI BHI000pa30BaHUS:
reorpaduueckoe, SKOJIOrHuecKoe.

Maxkposomornusi. DopMbl 3BONIONUH: (PUIIeTHYECKas, TUBEPreHTHAs, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHne  OT  HECHEIUATM3UPOBAHHBIX  TpenkoB.  [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs paJualius.

JdemoncTpanum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bop,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apOoJbILIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@PopMbl OOprOBI 3a CYyIIECTBOBaHHUEY,
«EctectBenHblit  0TOOp», «MHOroobpazue copToB pacTteHuity, «MHoroo0Opasue Mopos
KUBOTHBIX», «ITomymsum», «MyTanuoHHas U3MEHYUBOCTbY, «ApomMopdho3bI»,
«Mnnoanantammmy», «OO0mas nereHepanusy», «JBmwkymme cuibsl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnocoOieHHOCTh
OpraHu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O60DVZ[OB8.HI/I€I KOJUICKIIUA HACCKOMBIX C pa3JIMYHbIMHA TUIIAMU OKPACKH, Ha6op IJI0OJ0B U
CEMsH, KOJITICKIUA ((HpI/IMCpBI 3alllUTHBIX HpI/ICHOCOGHeHI/Iﬁ Y JKUBOTHBIX», MOACIIb «OCHOBHEIE
HaITpaBJICHUA 3BOJIFOIUN, 00BEMHAs MOACIb «CTpoeHHe TOJIOBHOT'O MO3ra IT03BOHOYHBIX).

buoreorpaduueckas kapra Mupa, Koyekuus «@DopMbl COXPaHHOCTH MCKOIMAEMbIX
JKUBOTHBIX U PACTeHMI», MoJenb anrummkanusa «llepekpéct xpoMocom», Ba)KHbIE IIpenaparThbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATyIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTal# (OPMBI KPBIIILEB U OKPACKHU TETa).

JlabopaTopHble H IPaKTHYeCKHe padoThI:



JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJIOTHUESCKOMY KPUTEPHION.

JlaboparopHass pabora Ne2. «OmnucaHue NPHUCIOCOOTCHHOCTH OpraHu3mMa #u e
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE )KU3HU HA 3emute.

JloHay4HBIE IPEICTABICHUS O 3apOXKICHUU KU3HU. HaydHble rHIIOTe3pl BOZHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W TMaHCHepMHs. XUMHUYECKas IBOJIONUS. AOHOTeHHBIH CUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMUUECKON
sBositony. HauanbHele Tansl 6uonorndeckoii apontonuu. ['nnoresa PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYpP M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIIOLMUAL.
DopMHUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3zButue xxu3num Ha 3emiie 1o spam u nepuoaam. Katapxeii. Apxerckas u mpoTepo3onckas
apbl. [laneo3oiickas spa u e€ nepuoibl: KEMOPUNUCKUNA, OPJOBUKCKUHN, CUITyPUNUCKUN, JE€BOHCKHIA,
KAMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3so30iickas 3pa u €€ Iepuoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.
Kaitno3oiickas spa 1 e€ nepuopbl: MajaeoreHOBbIN, HEOT€HOBBIHN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa U IeoJOru4eckux IpoueccoB. OCHOBHBIE 3Tallbl HBOJIOLNN
PACTUTENBLHOTO U )KUBOTHOT'O MUpa. ApoMOp(o3bl y pacTeHH 1 )KUBOTHBIX. [losiBIeHUE, paciiBeT
Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHm4ecKoro Mupa Kak OTpakeHue BOIIOLMHA. OCHOBHBIE CUCTEMATUYECKUE
IpYMIIbl OPTraHU3MOB.

9BOJ’II-OI_[I/I$I YCJIOBCKaA. AHTpOl'IOJ'IOl"I/ISI KaK Hayka. Pa3zButue HpeI[CTaBJ'IeHI/Iﬁ 0
MPOUCXOKACHNHN YCJIIOBCKA. Metoant HU3YYCHUA aHTPOIIOIrCHE3A. CXOHCTB& " pasjinvyus 4C€JI0BCKa
1 )KUBOTHBIX. CHCTEMAaTHYSCKOE ITOJI0KESHUE YSI0BEKA.

JBwxynme cwibl (pakTopsl) aHTpororeHnesza. HacieacTBeHHass WM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJMM U BETBU JBOJIIOIMM YEJIOBEKA: aBCTPAIONMUTEKH, YEIOBEK yMEbI,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yenosek pasyMmHbii.  Haxonku
HCKOMAaeMbIX OCTATKOB, BPEMsl CYIIECTBOBaHHS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Yenoeueckne pacsl. OCHOBHBIE OOJIBIINME pachl: eBpolieouHast (eBpa3uiickas), HErpo-
aBcTpajionsiHas  (dPKBaTOpuaibHAas), MOHTOJOMIHAs  (a3MaTCKO-aMepuKaHcKas).  YUepTsl
IpUCIOCOOICHHOCTH MTPEACTABUTENEH YETTOBEYECKUX pac K YCIOBUSAM CYILIECTBOBaHUS. ENMHCTBO
yenoBevyeckux pac. Kputuka pacuszma.



JdemoncTpanum:
Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuubl u cxembl: «Bo3HukHoBeHHe CONHEUHOU cUCTEMbD», «Pa3BUTHE OPraHUYECKOro
mupay», «PactutenbHas kinerka», <«COKuBoTHas kiertka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKkoro Mupay, «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YyelloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBbIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeimme moam», «JpeBHue moan», «llepebie
COBPEMEHHBIE JIF0IN», «HeoBeueckre pach».

Oo6opynoBanue: Myspku — «[IpoucxokaeHne denoBeka» (OIOCTBI  aBCTPANIONHUTEKA,
NUTEKAHTPOIa, HeaHJepTallblla, KPOMAaHbOHIIA), CICTKH WM M300pa)KCHUsI KAMEHHBIX OpYIUi
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPHI, pyOniIa, ckpebdia), TeoXpOoHOJIOruIecKasi TadJuIa,
KOJUIeKIHsT «DOPMBI COXPaHHOCTH MCKOIIAEMBIX JKUBOTHBIX M PACTCHUI.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

HpaKTI/I‘leCKaﬂ pa60Ta Ne 1. <<I/I3yquHe HCKOIIaCMBIX OCTAaTKOB paCTCHI/Iﬁ " )XMBOTHBIX B
KOJIIICKIHAX .

DKcKypcust «IBOJIIOLNS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHbIN WIIN
KpaeBeIYECKUI My3eil).

Tema 3. OpranusmMsl 1 OKpYyKalIIas cpena.

OKoJlorust Kak HayKa. 321,[[8.‘11/1 U pasaciibl  5KOJIOTHH. MeTonpl  AKOJOTHYECKUX
HCCJIeIOBaHUM. DKOJIOTHYECKOE MHPOBO33PCHUC COBPECMCHHOT'O YCJIOBCKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3]yIlIHas,  IOYBEHHas,
BHYTPHOPraHU3MEHHAsI.

Oxonornueckue (axropel. Knaccudukanus sxomorudeckux (paxTopoB: abMOTHYECKHE,
OMOTHYECKUE U aHTPOIMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AbGunornueckue  (aKTOphpl:  CBET, TeMIeparypa, BIKHOCTb. @DOTONEPHOAU3M.
[TpucnocoOeHns OpraHu3MoB K JEHCTBUIO aOMOTHYECKHX (paKTOPOB. bruojgornueckue puTMsl.

buornueckne ¢dakropel. Buapl OMOTHYECKMX  B3aMMOJCHCTBUN: KOHKYpEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpaiu3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nomynsuud. OCHOBHBbIE TIOKAa3aTeNU MOMYJISINH:
YUCJIIEHHOCTb, IUIOTHOCTh, POXJa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCIIEHHOCTH MOMYJISIIIUK U €€ PeryJsiusl.



JdemoncTpanum:
Hoptpertsl: A. 'ymbonsar, K. @. Pynse, 3. ['ekkens.
Tabnuuer u cxembl: kKapta «[Ipupoansie 3006 3eminy, «Cpeasl 0OUTaHUST OPTaHU3MOBY,

«Dortonepuogmsmy», «[lomymsauun», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH TOMYJSALUU
uHy30pun-Typenbkn», «llumessie memnmy.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «Mopdoornueckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
0oOUTAHUSY.

JIaGoparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuueckas padota Ne 2. «[loacu€t MIOTHOCTH MOMYJISALMN pa3HbIX BUIOB PACTCHUI.

Tema 4. Coo011ecTBa ¥ IKOJOrH4ecKre CUCTEMbI.

CooOmiectBo  opraHuzMoB —  OuoneHo3. CTpykTypbl  OuoleHO3a:  BUAOBas,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nmuuienasi). Bunpl-nomunantel. CBs3u B OHMOLIEHO3E.

Dkojorudeckre cuctembl (d3kocuctembl). IloHaTtue 006 skocucTtemMe U OGUOreolEHO3E.
@OYHKIMOHAIBHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, pEIAYLEHTHI.
KpyroBopot BemecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. IlumeBble nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCUCTEMbI: Ouomacca,
OPOAYKIHMS. OKOJOTMYECKHE MUpaMUAbL: TMPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKieccus.

[IpuponHble SKOCHUCTEMBI. ODKOCHCTEMBI O03€p M pEK. IJKOCHUCTEMA XBOWHOIO WIH
HMIMPOKOJIMCTBEHHOT O JIeCa.

AHTpPOIOT€HHBbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOO3KocucTeMbl. buonornyeckoe u
XO3SICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak gaktop ycTounBocTH dKOcucTeM. CoXpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

Yuenne B. U. Bepnaackoro o 6moctepe. I'paHuIlpl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopotsl BemiecTB U OMOTCOXMMHUYECKHE LMKIBI 3JIEMEHTOB (YIJepoaa, a3oTa).
3oHanpHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouocdepe 3emiau. AHTponoreHHbie u3MeHeHus B Ouocdepe. [modansHbIe
9KOJIOTUYECKHE MTPOOIJIEMBI.



CocymecTBoBaHue Npupo il U yenaoBedecTBa. CoxpaHeHHe OMopazHO0Opa3us Kak OCHOBA
ycroitunBoctu Onochepsl. OcHOBa pallMOHATIBLHOIO YIPABICHUs MPUPOJHBIMU peECypcaMH U UX
UCII0JIb30BaHue. JlocTrykeHust OMOIOrUM U OXpaHa IPUPO/IBI.

JdeMoHcTpanum:
Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabnuie! u cxemsl: «lIumesble nenny», «buoneHnos: cocras u crpykrypa», «llpupoassie
coobmiectBa», «llemn mnuraHusy, «OKoJIOrMUecKas mnupamuaa», «buocdepa u YemoBex»,
«9KOCHCTEMA INPOKOJIUCTBEHHOIO JIecay, « IKOCHCTEMA XBOMHOTIO Jieca», «buoLeHo3 Bonoéma,
«ArpoueHos3», «lIpumepHblE aHTPONOreHHBbIE BO3IECHCTBUS Ha MNpUPOAYy», «Baxuelmue
VCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIAs COCTABIIAIOILAS
ouocheprr», «Daktopsl nmerpamamuu  nouB», «llapHukoBelii  dddekT»,  «DaKTOPHI
PalMOaKTUBHOIO 3arps3HeHus ouocdepnl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HH B Omocdeper», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopot a3ora B IpupoIe».

O06opyioBaHME: MOJIEIIb-aNIIINKALHS «Tunuunele OMOILICHO3bD», repoapuii
«PactutenbHbie  cooOmiecTBay, Kouiekiuu — «buonenos», «Bpeautenu = BakHEHIIHUX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuM M KOJUIEKIMHM PpAacTeHUH U  KHUBOTHBIX,
IIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buja, KpacHas kaura Poccuiickoin
Ddenepanun, H300pakeHHsI OXpaHIEMbIX BUI0B paCTEHUI U KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BHMOJIOTMMN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aroImuMUCs NMPOrpaMM CpeHero oouiero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MNPEAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS Mpeamera «bHONOTHs» BbIIEICHBI
CIICYIONINE  COCTABIAIONIME: OCO3HAHWE OOYYalOIMMHCSA  POCCHHCKOW  TPa)KIaHCKOMH
UJIGHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIPENIEICHHUIO,
HaJIMYUEe MOTHBAIMM K OOY4YeHHIO OWOJIOTHHM, IeJICHANPABICHHOC pa3BUTHE BHYTPECHHUX
yOS)KACHUI JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPHYCCKHUX TPAIUIMK PAa3BUTHS
OMOJIOTMYECKOT0 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOLINXCsl PYKOBOJICTBOBATHCS B CBOCH
JIeATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, MPHUCYIIMMHU CHCTEME OHMOJIOTHYECKOTO



06paSOBaHI/ISI, HaJINYUEC 5KOJIOTMYCCKOro MpaBOCO3HAHUA, CIIOCOOHOCTHU CTaBUTH e U CTpOUTHb
KNU3HCHHBIC ITIJIaHBbI.

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS npeamera «bHoJorus» AOCTUTalOTCs B €IUHCTBE
y‘Ie6H0ﬁ M BOCIHUTATEIBHOMN ACATCIIBHOCTH B COOTBCTCTBHUU C TPaJUIIUOHHBIMU pOCCI/If/’ICKI/IMI/I
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe TpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMH JMYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
YBaXEHUSI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O U  TPaJulUsaM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH cpele.

JInyHOCTHBIE PE3YJIbTATHl OCBOEHUS YUEOHOT0 npeaMera «buoaorusy J0MKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUXCsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlMi, TO3WTHUBHBIX BHYTPEHHHX
yOeXACHUI, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacumpeHe >KM3HEHHOTO ONBbITa M OIbITa ACATEIHLHOCTH B MPOILIECCE pealn3alii OCHOBHBIX
HaIpaBJeHUN BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaKIaHCKOr0 BOCIIMTAHMUS:

C(OPMHPOBAHHOCTh TPAXKIAAHCKON TMO3UIMU  OOYYArOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYI[MOHHBIX IIpaB M OO0S3aHHOCTEW, yBa)K€HHWE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOI;'I ACATCIIBHOCTU IIPpHU CO3JaHUU y‘I€6HBIX IIPOCKTOB,
peuiCHnA y‘Ie6HBIX W MO3HABATCJIbHBIX 3a/1a4, BBINIOJTHCHUN OMOJIOTUYECKUX OKCIICPUMCHTOB;,

CIOCOOHOCTh  ONpPENAENATh COOCTBEHHYIO TO3UILHUIO 110 OTHOIIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUUTBEIBATH B CBOHUX I[Gf/iCTBHSIX H€O6XO}II/IMOCTB KOHCTPYKTUBHOI'O
BSaI/IMO,ZleI\/’ICTBI/IH J'IIO)ICfI C pasHbIMHA y6e)KJIGHI/I5[MI/I, KYJIBTYPHBIMH LHEHHOCTAMHU U COLMATIbHBIM
IOJIOKCHHUEM,;

TOTOBHOCTHL K COTPYAHHUYCCTBY B IPOHCCCC COBMCECTHOI'O BBIITOJIHCHUA yqe6HBIX,
MMO3HAaBATCJIbHBIX MW HCCICAOBATCIBCKUX 3aJa4d, YBaXUTCJIIBHOTO OTHOMICHUA K MHCHHUIO

OIIIOHCHTOB IIpHU 06cy)KI[CHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJZCPpIKaHUA;

TOTOBHOCTH K FYMaHHTapHOﬁ n BOJ'IOHTépCKOfI ACATCIIBHOCTH,;

2) IATPHOTHYECKOTO BOCTIUTAHHUS:



c(hOpPMHUPOBAHHOCTb POCCUMCKON TPAKIAHCKOW WICHTUYHOCTH, TATPUOTH3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHO#, ropaocTu 3a cBOM Kpail, CBOIO
Ponuny, cBOi A3BIK U KYJIBTYpPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

HCHHOCTHOC OTHOHICHHWEC K TIPUPOAHOMY HACJICIUIKO W IaMATHHUKaM [MIPHUPOIBI,
JOCTHIXCHHUAM Poccuu B HAaYyK€, HCKYCCTBE, CIIOPTEC, TEXHOJOI'UAX, TPYAC,

CIIOCOOHOCTD OLICHMBATb BKJIAJ pOCCHﬁCKHX y‘{éHBIX B CTAQHOBJICHUC W Pa3BUTHC
6I/IOJIOFI/II/I, IMOHUMAHUS 3HAYCHUS OHMOJIOTUHU B IIO3HAHUHU 3aKOHOB IIpUpPOAbI, B )KU3HHU YCJIIOBCKA U

COBpPEMEHHOI'O O6H.[CCTBa;

uyeitHas yoeK IEHHOCTh, TOTOBHOCTB K CITY)KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;
c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OICHUBATHL CUTYyAllUIO U MIPUHHUMATh OCO3HAHHBIC PCHICHUS, OPUCHTUPYAICH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYyLIEro;
OTBETCTBEHHOE OTHOUIEHUWE K CBOUM pPOJUTENSIM, CO3/JaHMI0 CEMbU HA OCHOBE

OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMEWHOU KM3HU B COOTBETCTBUU C TpaauuusIMu HaApoOaOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOS}IGf/iCTBHH JKHBOM mpupoasl 1 eé OEHHOCTH,

TOTOBHOCTb K CaMOBBIPAXXCHHUIO B PA3HBIX BUIAAX HCKYCCTBA, CTPEMIICHHE IIPOABJIATH
KadyecTBa TBOp'—IGCKOﬁ JIMYHOCTH,

5) puzuueckoro  BocnHTaHHs, (OPMHPOBAHHS  KYJbTYpPHl  310POBbS H
IMOLMOHAJIBLHOIO 0/1aronoJIy4us:



MMOHUMAaHUE W peaTn3allis 3JI0pPOBOro U 0e30MmacHoro o0pas3a Ku3HU (310pOBOE MUTAHUE,
COOJIFOJICHNE TUTHEHUYECKUX TPABWII M HOPM, COQIAaHCHPOBAHHBIA PEXUM 3aHATUH U OTIbIXA,
perynspHas (QuU3MYEcKash AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

IIOHUMMaHHWEC M[IEHHOCTU IIpaBUJI HWHIAUBUAYAJIBHOI'O0O W KOJIJICKTHUBHOI'O 0e3011acHOTIO
MOBCACHHS B CUTYyaAllUAX, YTPOKAOIHNX 310POBbIO U JKU3HU JIIOIIGfI;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS alKOTOJIs,
HapKOTHKOB, KypeHHUSI);

6) TPy/Z10BOT0 BOCIIUTAHUS
TOTOBHOCTbH K TPY/y, OCO3HAHUE [IEHHOCTH MacTePCTBA, TPYIOIIO0HE;

T'OTOBHOCTB K aKTHUBHOU ACATCIIbHOCTH TEXHOJIOTUYECKOM n COI.[PI&J'IBHOﬁ
HalpaBJICHHOCTH, CII0OCOOHOCTH HHUOWUHUPOBATL, INIAHUPOBATH W CAMOCTOATCIBHO BBIIIOJIHATD
TaKYyIO ACATCIIbHOCTD,

HMHTEpEC K pasnuvHbM chepam mpodeccHoHATBHON NesSTeIIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peaan30oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIIaHbI;

TOTOBHOCTh U CITIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHIO HAa MPOTSHKEHUU Bcel
JKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

IMOBBIIICHUEC YPOBHA 9KOJIOTUYECKOM KYJbTYPBI: HpI/I06pCTeHI/IC OIlbITa TIJIAHUPOBAHUA
IMOCTYIIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUI JJIsI 0pr>1<aromel71 CpCabl;

OCO3HAHHE TJI00AIHLHOIO XapaKkTepa 3KOJIOTHYCCKUX HpO6HeM nu HYTCﬁ HX pCIICHUA,

CIOCOOHOCTH MCIOJIBL30BATh MPHUOOPETaeMble TIPU U3y4YEeHUN OMOJIOTHH 3HAHUS U YMEHUS
IIPH PEIICHUU TPOOJIeM, CBS3aHHBIX C PAMOHAIBHBIM IMPHUPOIOIOE30BaHNEM (COOIIOICHUE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPAaHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEMNpPUATHE NEHCTBUM, MPUHOCAIIMX BpE OKPYKAIOLIEH MPUPOAHON cpere,
yYMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE HKOJIOTMUECKHUE IMOCIEIACTBUS MPEITPUHUMAEMbIX
JIEHCTBUN U NPENOTBPALLATD UX;



HAJIMYHUE PA3ZBUTOrO HSKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKON KYJIbTYpbI, OIMbITA
JIEATEIIbHOCTU  DKOJOTMYECKOM  HAIPaBJIICHHOCTH, YMEHHMSI PYKOBOJACTBOBATbCA HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTUIO B
MPAKTUYECKOM IESITETbHOCTH AKOJIOTMYECKOW HAPABIECHHOCTH;

8) HEHHOCTU HAYYHOTO IMO3HAHUSA

Cc(pOPMHUPOBAHHOCTb MHPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW IpPaKTUKH, OCHOBAaHHOIO Ha JAMalore KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBCPILHICHCTBOBAHUEC SI3BIKOBOM M UMTATEIILCKOM KYJIbTYPBI KaK CpCACTBA BBaHMOHeﬁCTBHH
MCKAY JIOAbMU W ITO3HAHUWA MHPA,

MOHUMaHHE CIEeMU(PUKN OMOJOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MUpE Kak O €IMHCTBE IMPHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH M peleHUH IpoOIeM COXpaHeHHsI TPUPOJHOIO PaBHOBECHUS;

yOexAEHHOCTh B 3HAUUMOCTH OWOJIOTUHU IJIi COBPEMEHHOW LMBUIU3AIUMU: O0ECTIeUeHUs
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUSL YEIOBEUECTBA, MIOUCKA MyTeH BBIXOJA U3 TI100aIbHbBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALMOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTUYECKUX 3HAHUH B LIEJSAX MOBBIIMICHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIIMOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMOil Ipu N3y4eHUU OUOJIOTHH;

IMOHMMAaHUE CYIIHOCTH METOJIOB IO3HAHUS, HUCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TONydyaeMble 3HaHUs s aHanu3a W OOBSCHEHHUS SIBICHUMN
OKPY’KAIOIIET0 MHUpa M TMPOUCXOANMX B HEM HM3MEHEHMH, yMEHHE Jeiarh OOOCHOBAHHBIC
3aKJTFOYEHHUS. HA OCHOBE HAay4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C IEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSATEILHO HCIOJL30BaTh OHOJIOTHYECKHE 3HAHHS IJi1 PCIICHUA
HpO6J’I€M B PCAJIbHBIX )KU3HCHHBIX CUTYyAlUAX,

OCO3HAaHUEC IIE€HHOCTU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATE IMPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIOCOOHOCTh K HEIMpEephIBHOMY OOpa30BaHUIO U CamMO0Opa3OBaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJOTMHM B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaYUMble U1 (OPMHPOBAHUS  MHPOBO33PEHHS]  OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHbIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOAO0B MMO3HAHMS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIGHUE, TPOIECC, CHCTeMa, HAayuyHbIM (akT, MPUHIUI, TUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeOBaHNe, HAONIOEeHUE, U3MEPEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIe, KOMMYHUKATUBHbIC, PETYISTUBHBIC), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHOW T'PAMOTHOCTH M COLMAIBHOW KOMIIETCHIIUH OOYyYaroIIuXCs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCUUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEIBHOW U
COLIMAJIbHOM MPAKTHKE.

MeTanpez[MeTHHe pPE3yjbTaTbl OCBOCHHUA IIPOTpaMMBbI CPEIAHETO O6IJ.[CFO O6pa3OBaHI/IH
JOJIKHBI OTpaKaTh:

OByaieHne YHMBEPCAJIBLHBIMH YUY€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a3oBbIe JOrMYeCKHUe TeHCTBHUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTYaJIM3HpPOBATh IMPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

HCIOJIb30BAaTh IIPU OCBOEHUU 3HAHUN MNPUEMBI JIOTMYECKOIO MBIIIJIEHUS (aHaiu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPAcCKpbIBaThb CMBICHT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMH);

OMpPCACIIATE LCIIW ACATCIBHOCTH, 3ajaBasd IapaMCTpbl U KPUTCPUHU HX AOOCTHUIKCHUA,
COOTHOCHUTDB PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;

UCMOJIb30BaTh OMOJIOTHYECKUE MOHATUS s OObSICHEHUS (aKTOB U SBICHUU KUBOH
IPUPOIB;

CTPOUTL JIOTHUYCCKUC PACCYKACHUA (I/IHILYKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaHOFHH),
BBIABJIATE 3aKOHOMECPHOCTHU W IMPOTHBOPCUNA B paCCMaTPHUBACMBIX SABJICHUAX, q)OpMy.]'H/IPOBaTI)
BBIBOJbI U 3aKJIFOYCHU A,

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA AJIA MPEICTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHONIICHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TakKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HUCTOYHUKAX;

pa3pabatbIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIINUXCS MaTepUaAIbHbBIX
1 HEMaTepHUaIbHBIX PECYPCOB;



BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTHb, OLICHUBATH COOTBCTCTBUEC PE3YJIbLTATOB LICIIAM,
OLICHUBATb PUCKH HOCJ'ICI[CTBPIIZ JACATCIIBHOCTH,

KOOPJIUHUPOBATh W BBINOJHATH pPabOTy B YCIOBHSIX pPEAJIbHOTIO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIIJICHUC IIPU PCIICHUH JKU3HCHHBIX Hp06HeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NelCTBHS:

BJIaJICTh HaBbIKaMU y‘~I€6HO-I/ICCJIeI[0BaTeJII)CKOﬁ u HpOGKTHOfI JACATCIIbHOCTHU, HaBBIKaMU
paspCuicHus HpO6J'ICM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUCKY MCTOIAOB
PCIICHUA MTPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMMO3HAHUS

HCIIOJIB30BATh PA3JIMYHBIC BHAbI ACATCIIBHOCTU IO IMOJYYCHHMIO HOBOI'O 3HAHHA, €TI0
HHTCpIIpCTAlliu, Hp606pa30BaHI/IIO n INPUMCHCHUIO B y‘Ie6HI)IX CUTyalludaXx, B TOM YHCJIIC IIpU

CO31aHNuH y‘le6HbIX 1 COOUAJIBHBIX ITPOCKTOB;

(I)OpMI/IpOBaTB Hay‘leIﬁ THII MBIIIJICHU A, BJIAJACTH Haquoﬁ TepMHHOHOFHGﬁ, KIIFOYCBBIMHU
IOHATHUAMU U METOJaMH,

CTaBUTHb U (POPMYIHMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BATEIBHOU NEATETLHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

BbBIABJIITE HNPUYUHHO-CICACTBCHHBIC CBA3UM W AKTYAJUM3UPOBATH 3a4avdy, BbIABUIATb
THUIIOTE3Y eé pelICHUs, HAXOAUTH apTyMCHTHBI IJI JOKA3aTCIIbCTBA CBOUX YTBep)K)IeHI/II\/’I, 3a1aBaTb

IapamMeTphbl U KpUTEPUH PEILICHNS;

AHAJIIM3UPOBATH IIOJYYCHHBIC B XOJ€ PCHICHUA 3aJadud pPE3yJibTaTbl, KPUTHUYCCKHU
OIICHUBATHb UX NOCTOBCPHOCTDL, IPOTHO3UPOBATH UBMCHCHUC B HOBLIX YCIIOBUAX;

AaBaTb OLICHKY HOBbBIM CUTYyallUsIM, OLICHHUBATb HpH06pCTéHHLII>'I OIIBIT,;

OCYIIECTBIIATH IICJICHANPABIICHHBIA MOUCK MEPEHOCAa CPEICTB M CIIOCOOOB JICHCTBHS B
npodeccHoHaNbHYIO Cpey;

YMCTb MEPCHOCUTDH 3HaHHUA B IO3HABATCIbHYTO u MMPaKTUYCCKYIO obactu
KUBHEACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MPEIMETHBIX o0acTei;

BBIJIBUTATh HOBBIC HJICH, TpEIararb OPUTHHAIBHBIE TOIXOJBI W PEIICHUs, CTaBUTh
po0OJIeMbI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.



3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpMaIuu (Tekcre yueOHOro mocodus,
HAY4YHO-TIOMYJISIPHON JUTepaType, OMOJOTMUECKUX CIOBapsX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATM3UPOBATh WH(POPMALMIO PA3IUYHBIX BHAOB U (HopMm
IIPEACTABIICHNS, KPUTUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

(bopMyIHpOBaTh 3aMpoChl M TPUMEHSITH pa3jIMYHbIE METOABI MPH IMOUCKE U OTOOpE
Ounonoruveckor HHGOpMaIUU, HEOOXOUMOMH JIJIsl BBIIOJIHCHUS YUEOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BaHHA I/IH(bOpMaI_[I/IOHHO-KOMMyHI/IKaTI/IBHBIX TEXHOJIOI" I/If/’I,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOT'O UCITIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTCM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHMAIBHYIO (GOpMYy MPEACTaBICHUS OHOJIOTHYSCKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTOe);

UCIOJb30BAaTh HAYYHBIH S3bIK B KauyecTBE CpPEJCTBA IpU paboTe ¢ OMOIOrHYecKOi
uH(popMaLel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIO3HABAaHMA W 3aIlIUTHl MHPOPMAUWH, HHGOPMAITMOHHON
0€30aCHOCTH JIUYHOCTH.

OBj1ajieHre YHUBEPCATLHBIMA KOMMYHHKATHBHBIMH J€iCTBHSIMH
1) o6menne:

OCYHICCTBJIAIT KOMMYHUKAIINHU BO BCEX C(l)ean JKU3HH, aKTUBHO Y4YaCTBOBATb B IMUAJIOIC
WM JUCKYCCHU IO CYHICCTBY 06cy>1<z[aeM0171 TCMBI (YMCHI/IG 3a1aBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCIIbHO BBIIIOJIHCHUS npezmaraeMoﬁ 3ala4i, YUYUTbIBAaTb MHHTCPEChI H
COr1aCOBaAaHHOCTD HO3PII.IPII>1 APYyrux yd4aCTHUKOB AHUAJIOTa UJIN ,Z[I/ICI(YCCI/II/I);

paciio3HaBaTb HeBep6aJ'ILHLIC cpeacrTBa 06H_ICHI/ISI, INOHUMAaTh 3HAYCHUC COIMUAJIbHBIX
3HAaKOB, MPEANOCHIIOK BO3HUKHOBCHUA KOH(I)J'H/IKTHI)IX CHTyaHHfI, YMETb CMATYATh KOH(bJ'H/IKTI)I u
BECTHU IICPCTOBOPLI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOINEHUS W B3aWMOJCWUCTBUS, MMOHMMATh HAMEPEHUS
JIPYTUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (dopme
(bOopMyIUPOBATh CBOM BO3PAKECHHS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHs C WCIIOJb30BAaHHEM S3BIKOBBIX
CPE/ICTB.



2) cOBMeCTHAs 1eSITeTIbHOCTD:
MOHUMATh U HMCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAWBUIYAIBHOW PabOTHl IpU
peleHny OMOIOrnYecKoil mpodsieMbl, 0OOCHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX

¢dbopM B3aMOAEUCTBUS MIPH PEILICHUH y4eOHOM 3aauu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBUI € Y4E€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JI€HA KOJUIEKTUBA;

IIpUHUMAaTh LU COBMECTHOM ACATCIIbBHOCTU, OPIraHU30BbIBATbL W KOOPAHMHUPOBATH
HeﬁCTBHH o €€ JJOCTUKEHUIO: COCTABIISATh IJIaH HeflCTBHﬁ, pacrpeaciaATb POJIn C y‘IéTOM MHEHUM

Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTEHI;

OIICHMBATh KA4€CTBO CBOETO BKJIAJIa M KAXJAOT0 YYaCTHUKA KOMAH/IbI B OOLIUN pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULMK HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIAATD MO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHWEC B Pa3JIMYHbBIX CHUTYyalUAX,
MMPOSBJIATE TBOPYECTBO U B006pa)K€HI/I€, OBITH MHHUIIUMATHBHBIM.

OBJ1ajleHNe YHUBEPCATbLHBIMH PEryJIATUBHBIMU J€fiCTBUSIMU:
1) camoopranu3zamnms:

HCIIOIL30BaTh OMOJIOTHMYECKHE 3HAHUS JJIsA  BBIABJICHUA np06neM U UX PCIICHHA B
JKHN3HCHHBIX U y‘Ie6HLIX CUTYyalUsIX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHM 1[eJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEHCTBUSIX M TOCTYIKAX I10 OTHOWICHHIO K >KMBOW IPHUPOJAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKpYKarolluX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATEIbHYIO JEATENbHOCTb, BBIBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHMPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON JEATENBHOCTH U

JKN3HCHHBIX CUTYalUAX,

CaMOCTOSITEJILHO COCTaBJISITh IUIAH PELIEHUs IPOOJIEMBI C YIETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacIIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEATIOUTEHHIA;
JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



Croco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBIICHHUIO IIIUPOKOH SPYIUIIMH B PA3HBIX 001aCTsIX
3HaHWi{, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CHUTyallUsM, BHOCHUTBb KOPPEKTUBEI B ACATCIIBHOCTb, OLICHHBATH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM;

BJIaACTh HaBbIKaMH IMO03HABaTeILHOMN pe(i)J'IGKCI/II/I KaK OCO3HaHHA COBEpIIaCMbIX HeﬁCTBHﬁ
W MBICJIUTCIIbHBIX MPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/If/'I, HCIIOJIb30BaTh HpI/IéMH pe(l)JIeKCI/II/I
JJIL OICHKU CUTYyaluu, BBI60pa BCPHOI'O PCHICHMA,

YMETh OLICHUBATh PUCKU U CBOCBPEMCHHO IPUHUMATL PCIICHUS 110 UX CHUKCHUIO,

MMPpUHUMATh MOTHBBI U apTYMCHTBI APYTUX IPHU aHAJIN3C PE3YJIbTATOB ACATCIBHOCTH,

3) npuHsATHE Cedsl M APYTHX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;
MIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

Ppa3BUBATb CITOCOOHOCTH ITOHUMATh MUD C NO3UIUHU APYTrOoro 4CjI0OBCKaA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO 1o Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoaorus» HaydHbIE 3HAHMS, YMEHUS U
CHocoO0BI JEHCTBUAN o OCBOCHHIO, WHTEPIPETALNT
U Ipeo0pa3oBaHUIO 3HAHUHN, BUJIbI IEITETLHOCTH T10 TMOJIYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAaHUW B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TakKXK€ B peaJbHBIX MXHU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHbIE pe3yabTaThl MPEICTABICHBI MO ToJlaM
00yJeHUsI.



[IpeameTHBie  pe3ynabTaThl  OCBOCHHS  ydeOHoro mpeamera «buomorusi» ¢ 10
KJlacce JIOJDKHBI OTPaXarTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apyOEKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHONW IPAaMOTHOCTH YeJIOBEKa I PEeLICHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJEPKaHUE OMOJOTUIECKIX TEPMUHOB M TIOHATUMN: KU3Hb, KJIETKA,
OpraHu3M, MeTabo0Jin3M (0OMEH BEIIECTB U MPEBpaIeHNE SHEPTHH ), TOMEOCTa3 (CaMOPETyJIISIIHS ),
YpOBHEBAsi  OpraHW3alUsi  JKUBBIX  CHCTEM, CaMOBOCIPOUW3BEICHHE  (PErmpOIYKIIHS),
HACJIC/ICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BHUTHC,

YMEHHME H3JaraTh OUOJOTMYECKHE TEOopUHU (KIETOYHasi, XPOMOCOMHAs, MYTAI[MOHHAs,
[EHTpajdbHas J0rMa MOJIEKYJIspHON Ouonoruun), 3akonbl (I'. Menpens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 HEHTpax MHOroo0pasusi U IPOUCXO0XKIEHUS KyJIbTYpHbIX pacTreHuid H.
W. BaBuiosa), onpeneisaTh TPaHUIIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHE BJIAJICTb MCTOJAMH HAYYHOI'O IIO3HAHHA B OHOJIOTUH: Ha6J'IIO,I[eHI/Ie H OIIMCaHHC
JKMBBIX CHCTEM, IIPOLCCCOB U ﬂBHGHI/Iﬁ, opranuzanvsa MW IMPOBCACHUC OHOJIOIrHYECKOI0
OKCIICPUMCHTA, BBIABUIKCHHUC THUIIOTE3bl, BBIABJICHHUC 3aBUCUMOCTU MCKAY MHCCICAYCMbIMHU
BCJIIMYHUHAMU, 00BSICHCHHUE IMMOJIYYCHHBIX PE3YyJIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ,
TCOpI/Iﬁ 1 3aKOHOB, YMCHHC J€JIaTh BbIBOJbI HA OCHOBAHUH ITOJIYUYCHHbBIX PE3YJIbTATOB,

YMEHHE BBIICIATh CYHIECTBEHHBIC NMPHU3HAKU BHPYCOB, KJIETOK MPOKAPHOT M DYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHA BEIISCTB U
NpeBpalleHsT SHEPTUU B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOJAOTBOPEHUS, PA3MHOKEHUS, WHIUBUIYAIIBHOIO Pa3BUTHUSA
opraHusma (OHTOIeHe3);

yYMEHHE MPUMEHSTH MONyYeHHbIC 3HAHUS AJIs1 OOBSICHEHUSI OMOJOTHYECKUX TPOIECCOB U
SIBIICHUH, 17151 IPUHATHS MTPAKTUYECKUX PEIICHUH B TTIOBCETHEBHOM JKU3HHU C 1[ETbI0 00ecTieueHus
0€30MacHOCTH CBOETO 3JIOPOBBSI W 3JI0POBBSl  OKPYXKAIOIIUX JIOJIEH, COOJIOIEHUS HOPM
TPaMOTHOTO TOBEACHHS B OKpYXKaloIled MNPUPOAHON cpelne, MOHUMaHWE HeOoOXOIUMOCTU
WCIIOJTH30BAHUS JTIOCTHKEHUN COBPEMEHHOW OMOJOTMH W OMOTEXHOJOTHUW ISl PAIlMOHAIBHOTO
MIPUPOAOIIOIb30BAHMUS;

YMCHHEC DpCeIIaTh JJIIEMCHTAPHBIC TI'CHCTUYCCKUC 3ada4yud Ha MOHO- U I[I/II‘I/I6pI/IIIHOC
CKpCIIMBAaHUEC, CHCIINICHHOC HACJICIOBAHUEC, COCTABIIATh CXEMBbI MOHOFI/I6pI/I)IHOFO CKpCIIMBaHUA
AJIg TIPEACKA3aHuA HACJICAOBAHUA ITPU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBIMOIHITH J1a00paTOpHbIE U MpakTU4Yeckue paboThl, cOOMIOIATh MpaBUia MpU
a0oTe ¢ yueOHBIM U J1a00PaTOPHLIM 000PYIOBAHUEM;
9

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH MHPOPMAIUIO OUOIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAyYHBbIE 3HAHUS M3 Pa3jIMYHBIX HMCTOYHUKOB (CpencTBa
MaccoBOi MH(}OpMaNNK, HAYYHO-TIONMYJSPHBIE MaTEPHUAIIbl), ITHUYECKHUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;



yMEHHE Co37aBaTh COOCTBEHHBIC TMCbMEHHBIE U YCTHBIE COOOIIEeHHs, 00001Ias
OMOJIOTHYECKYI0 HMH(POPMAIMI0 M3 HECKOJBKUX HMCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbie  pe3ynabTaThl  OCBOCHHMS  ydeOHoro mpeamera «buonorus» ¢ 11
KJlacce JI0JKHBI OTPaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJNM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJICPKaHNE ONOIOTHUECKUX TEPMHHOB M TIOHSTHI: BHI, IIOMYJISIIHS,
reHo(OoH, SBONIONMS, [BUXKYIIUE CHIBI ((aKTOpbl) 9SBOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPTaHW3MOB, BHJ000pa30BaHUE, »JKOJOTHYECKHE (AKTOPBI, HSKOCUCTEMa, TPOJYICHTHI,
KOHCYMEHTBI, PEYIIEHTHI, IEMU MUTaHHs, YIKOJOTHUYECKas MUpaMuia, OHOTreoneHo3, onocdepa;

yMEHHME Wu3jaraTh Ouojormyeckue Teopuu (dBomronuonHas Teopuss Y. [lapBuna,
CHUHTETUYECKAsi TEOPHUsSl ABOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTHU (3apojblieBoro cxojnactsa K.
M. bapa, uepenoBanus IiaBHbIX HampaBieHU u myted 3Boonuu A. H. CeBepuioa, yueHus o
ouocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMCHHUEC BJIaJICTh MCTOAAMU HAYUYHOT'O ITO3HAHUA B OUOJIOTUH: Ha6J'IIOI[eHI/Ie " OIMHUCAHUC
JKMBBIX CHCTEM, IPOLHCCCOB U SIBJ'IGHI/II\/JI, opranuzanvs MW IMPOBCACHUC OMOJIOrHYECKOI0
SKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BBIABJICHHUC 3aBUCUMOCTU MCKAY MUCCICAYCMbIMU
BCJIIMYUHAMU, 0OBSICHCHHUE MOJIYYCHHBIX PE3YJbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX HOHHTHfI,
TeopI/Iﬁ 1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJIbI HA OCHOBAHWH TTOJIYYCHHBIX PE3YJIbTATOB,

YMEHUE BBIICIIATH CYIECTBECHHBIC IPU3HAKU CTPOCHUS OMOJIOTHUECKUX OOBEKTOB: BUJIOB,
MOMYJISAIMIM, TMPOJIYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOI'COIICHO30B W OKOCHUCTEM,
O0COOCGHHOCTH  TIPOIIECCOB:  HACIEJCTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTraHM3MOB, JECHCTBHS 3KOJIOTMYeCKHX (DAaKTOPOB Ha
OpraHu3MBI, TIEPEHOCA BEIIECTB U TIOTOKA YHEPTHU B SKOCHCTEMAX, aHTPOIIOTCHHBIX U3MEHEHHI B
9KOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOrCOXMMHUYECKHX IMKIOB B
ouocdepe;

yYMEHHE TPUMEHSTH MOMyYeHHbIC 3HAHUS AJI1 OOBSICHEHHs] OMOOTUYECKUX TPOIECCOB U
SIBJICHHM, 1711 TPUHSATHS MPAKTUUECKUX PEIICHUI B TTOBCEIHEBHOM KU3HHU C 1IETBI0 00eCTIedeHUs
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYKAIOIIUX JFOJIEH, COONIOJIEHUS HOPM
TPaMOTHOTO TOBEICHHUSI B OKPYKAIOIIEH MPUPOTHON cpene, MOHWMaHWE HEOOXOJIUMOCTH
WCTIOJIb30BAHUS JIOCTUKEHH I COBPEMEHHOM ononoruu TSt palMOHATBHOTO
MIPUPOAOIIOIBb30BAHMUS;

YMCHHC pPCHIATH 3JICMCHTAPHBLIC 6HOHOFI/I‘IGCKI/IC 3aaa4u, COCTAaBJISITb CXCMBI IECPCHOCA
BEIIIECTB Y SHEPTHUH B IKOCHCTeMax (I1eMU NMUTAHUS );



YMEHHE BBITIOJHATEL Ja0OPATOPHBIC W MPAKTHYECKHE PabOThI, COOJIIOIATh MpaBUia MPH
paboTe ¢ ydeOHBIM | JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHMBAThb W HHTEPIPETUPOBATH HMHPOPMAIUIO OUOJIOIMYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOM HMH(pOpMaLMK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh TI100ajIbHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULINIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE TMHCbMEHHbIE W YCTHbIE COOOLIeHUs, 00001as
Ouonorndeckyro HMH(GOpPMAIMIO W3 HECKOJIBKHX HCTOYHUKOB, T'PAMOTHO HCIIOIH30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel KonnuecTBo yacos
/i Bcero  KonTponbpHbie [IpakTueckue
paboThl paboThI

1 buonorus xak Hayka 2 0.5

2 JKuBble cucTeMBI U UX OpraHu3anus 1

3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1

4 KuznenesreabHOCTb KJIETKH 6

5 PasmHOXkeHUe 1 HHANBUAYAIBHOE pa3BUTHE 5 1
OpPTraHU3MOB

6 HacnencrBeHHOCTE M1 UBMEHUYNBOCTD 8 15
OpPTraHU3MOB

7 Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJOTHH 3

8 PesepBHoe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4

11 KJIACC

Ne n/m HanmeHnoBaHue pa3/iesioB U TEM MPOTPaMMBbl KomnuuectBo uacos

Bcero  KontponbHble [TpakTuueckue
paboThI paboThI

1 DBOIOIMOHHAs OHOJIOTHS 9 1

2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5
3emie

3 OpranusMsl 1 OKpyXarouias cpeaa 5 1

4 Coo01iecTBa U 3KOJIOTMYECKHE CUCTEMBI 9

5 PesepBHOe Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 34 0 2.5

I[MPOT'PAMME

ITOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

lop!
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Konrtponbnbie IlpakTtuueckue
paboThI paboThI

1 buonorus B cucreMe Hayk 1

2 Meroabl no3HaHus KUBOK Hpupoabl. [IpakTuyeckas 1 0.5

pabota Ne 1 «/cnonp3oBaHUE pa3IUYHBIX METO/IOB IPU
W3YYCHUU OMOJIOTHYECKIX O0OBEKTOBY

3  buonormueckue cUCTEMBI, POLIECCH M UX U3YYECHUE 1
4  Xumuueckuii cocTaB KJIeTKH. Boga 1 MuHepanbHbIe COU 1
5 Benku. CocraB u CTpocHHE OSIIKOB 1
6 depMeHTH — OHOJIOTMYECKUE KaTalu3aTOPhI. 1 0.5

JlaGopaTtopnast pabora Ne 1 «M3yuenue KatauTHYECKON
AKTUBHOCTH (DepMEHTOB (Ha MpUMEpe aMHIIa3bl UK

Karaja3bl)»
7 YrneBopsl. Jlunusl 1
8 HykneunoBblie kuciotsl. ATO 1
9  Hcropus u MeTonbl n3ydeHus kietku. Kiierounas teopus 1
10 Kierka Kak LeIOCTHas )KHBasi cUcTeMa 1
11 Crpoenue sykapuoTHueckoi kiaetku. JlaboparopHas 1 0.5

pabota Ne 2 «3ydyeHue cTpoeHus KIETOK pacTeHUH,
KUBOTHBIX, TPHOOB 1 OaKTepuil 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpEIapaTax u UX OIMUCAHUCH

12 OOMeH BelecTs Wi META00IN3M 1
13 dotocunTe3. XeMOCHHTES 1
14 Duepreruueckuit oOMeH 1
15 JKwusHeHHBIH HUKII KIeTKU. [{eiaeHue KieTku. MuTos. 1 0.5

JlaGopaTtopnast pabota Ne 3 «HaGmronenne MuTo3a B
KJIETKaX KOHYMKa KOPEIIIKa JIyKa Ha TOTOBBIX

MUKpOIpenapaTax»
16 buocunuTe3 Oenka. Peakius MaTpHaHOTO CHHTE3a 1
17 Tpaucnsamus — OHOCHHTE3 OeKa 1

18 Hexknerounsie GOPMBI KU3HH — BUPYCHI 1
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Konrtponbnbie IlpakTtuueckue
paboThI paboThI

19 ®opmbl pa3MHOKEHHUS OPTaHU3MOB 1

20 Meiios 1

21 OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK. 1 0.5

OmnonorBopenue. JlabopaTopHas padora Ne 4 «3ydyenwue
CTPOCHUS TIOJIOBBIX KJIIETOK Ha TOTOBBIX MHKpPOIIpEnapaTax»

22 HHnuBuIyaTbHOE Pa3BUTHE OPTaHU3MOB 1
23 T'eHeTWka — HayKa O HACJICICTBEHHOCTH U U3MEHYHUBOCTH 1
24 3aKOHOMEpPHOCTHU HACJIEOBAHMSI PU3HAKOB. 1

MoHorudpuaHoe cKpelBaHue
25 JluruOpuaHOE CKpenIuBaHue. 3aKOH HE3aBUCHMOTO 1
HACJIEIOBaHUsI IPU3HAKOB
26 CueruieHHOe HacienoBaHue nMpu3HakoB. JlabopaTopHas 1 0.5
pabota Ne 5 «3y4eHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPHUIHOTO CKPELIUBAHUS Y APO30(HIBI Ha TOTOBBIX

MUKpOTIpEnapaTax»
27 Tenermka nona. HacnemoBaHue MpU3HAKOB, CIICTUICHHBIX C 1
TIOJIOM
28 MHsmenuuBocts. HenaciaenctseHHast U3MEHUYUBOCTD. 1 0.5

JlaGopaTtopnast pabota Ne 6. M3yuenne MoaupukaimoHHOMN
W3MEHUYUBOCTH, IOCTPOCHHUE BapUALIMOHHOTO psla U
BApUALIMOHHON KPUBOI»

29 HacnencrBenHas n3MeHUHMBOCTh. JlaboparopHas pabdora Ne 1 0.5
7. «AHanu3 MyTanui y 1po30(uisl Ha TOTOBBIX
MUKpOTIpenapaTax

30 T'enermka YeaoBeka 1

31 PesepsHblit ypok. O000IIeHHE 110 TEME 1
«HacnecTBeHHOCTh M HK3MEHUYHNBOCTh OPTaHU3MOB)

32 Ceneknus Kak HayKa U TIPOIIECC 1

33 Meronbl ¥ TOCTHKEHUS CENEKIIUN PACTEHUI U JKHBOTHBIX 1

34 bBuOTEeXHOIOTHS KaK OTpacib MPOU3BOJICTBA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4

11 KUIIACC
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponbabie IIpakTudec
paboThI paboThI

1 DOsosrouus u METOAbI €€ U3yUEHUS 1

2  Hcropus pa3BUTHS MPEACTABICHUI 00 YBOJIOIIUN 1

3 MukposBoonus 1

4 Tlomynsamus Kak 3JIeMEHTapHas €AMHUIIA BUJIA U DBOJIIOIUH. 1 0.5

JIaboparopHast pabora Ne 1 «CpaBHEHUE BUIOB 110
MOP(OIIOTHIECKOMY KPHTEPHIO

5  JIBwxyiue cuiibl (JieMeHTapHbIe (PaKTOPbI) IBOJIIOLNH 1
6 EcrectBennslii oTOO0p U ero hopmbI 1
7 Pe3ynbpTaThl HBOJIIOLMHU: IPUCTIOCOOIEHHOCTh OPraHU3MOB U 1 0.5

BHI000pa3oBanue. JlabopaTopHas padora Ne 2 «Onmcanue
MPUCITIOCOOICHHOCTH OpraHK3Ma U €€ OTHOCUTEIILHOTO

XapakTepar
8 HanpasieHus u myTu MaKpOIBOJIOIHH 1
9 HeoOpaTuMOoCTh IBONIOIHNH 1
10 Hcropus kuU3HM Ha 3emiie U METOIbl €€ N3y4eHUs 1
11 T'unoTe3bl MPOUCXOXKICHUS XKU3HU Ha 3emiie 1
12 Pa3BuTHe )XU3HH Ha 3eMJIe TI0 IpaM U TIEpUOIaM 1
13 OcHoBHBIE ATaMbl IBOJIOLUN PACTUTEIHHOTO U YKUBOTHOTO 1 0.5

mupa. [Ipaktuyeckas padora Ne 1 «3yueHnue uckomnaeMbrx
OCTAaTKOB PACTEHHU U )KUBOTHBIX B KOJJIEKIIMSIX)

14 CoBpemeHHas cucTeMa OpraHMYeCcKOro Mupa 1
15 Dpomronus yenoBeka (aHTPOIIOTeHES) 1
16 JIBwxymiue cuiibl (pakTOpbl) AaHTPOIOTeHE3a 1
17 OcHoBHBIE CTaAUH IBOIOLNH YETOBEKA 1

18 UYenopedeckue pachl M MPUPOTHBIC ATANTAIIAN YeJIOBEKa

19 Pesepsuslii ypok. O60061eHHe 110 TeMe «BOo3HUKHOBEHHE U 1
pa3BHUTHE XU3HU Ha 3eMIe»

20 Dkoiorus Kak Hayka 1
21 Cpensl oOuTaHUS U DKOJIOTHYECKHE (DAKTOPHI 1
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponwsnbie IIpaktuuec
paboThI paboThI
22 Aobuotnueckue (akropsl. JlaboparopHas padota Ne 3. 1 0.5

«Mopdoonoruueckne 0cOOCHHOCTH PACTCHUI U3 Pa3HBIX MECT
obutanusy. Jlaboparopuas pabota Ne 4. «BnusHue cBera Ha
POCT U pa3BUTHE YEPEHKOB KOJIEyCa»

23 buornueckue GaxTopsl 1
24  DKOJOTMYECKHE XapaKTEePUCTHKH nomyisiuuu. [IpakTuueckas 1 0.5
pabota Ne 2 «IToacuér MIOTHOCTH MOMYJISIIUNA PAa3HBIX BUIOB
pacTeHuin»
25 CoobmrecTBa opraHu3MoB — OHOIICHO3 1
26 DKOJIOrMYecKrue CUCTEMBI (SKOCUCTEMBI) 1
27 OCHOBHBIC ITOKA3aTEIH 3KOCUCTEMBI. DKOJIOTHICCKHEC 1
nupamuel. CBoiicTBa skocucteM. Cykueccus
28 IlpupoaHbie S5KOCHCTEMBI 1
29 AHTpPOIOre€HHBIC SKOCHCTEMBI 1
30 buocdepa — riobanbHas sKkocucTeMa 3eMIn 1
31 3aKkOHOMEPHOCTH CyIIeCTBOBaHMs Onochepsl 1
32 YenoseuecTBo B 6rocdepe 3eminn 1
33 CocyiecTBOBaHHE NPUPOABI U YETIOBEYECTBA 1
34 PesepHbIiii ypok. O600meHne TeMbl «Coo0miecTBa u 1

9KOJIOTHYECKHAE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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