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IHOACHUTEJIBHAA 3AIIUCKA

[Ipu pa3zpaboTke mporpaMMbl MO OHOJIOTHH TEOPETUUYECKYIO OCHOBY IS ONpENEICHUS
NOIX0/0B K (DOPMHUPOBAHMIO CoOJepkaHus YydeOHoro mnpenmera «buonorus» cocraBuIn:
koHuenryaiabHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJCH, COACpIKaHUS,
pe3yabTaToB o0y4yeHHs M TpeOOBaHMH K YPOBHIO IMOJATOTOBKH BBITYCKHHUKOB, MOJIOKEHHUS 00
o0IIMX LEeNsIX U MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBbI CPEIHEro
oOmiero obpazoBanus B Poccuiickoit @eneparium, a TakKe MOJIOKEHUS 0 crenndruke ONoIoruH,
e 3HAUEHUWU B TIO3HAHMM KUBOM MPHUPOABI M 00ECIEYEHHH CYIIECTBOBAHHUS UYEJIOBEUECKOTO
oOmectBa. CoriacHo Ha3BaHHBIM MOJO0KEHHUSM, OIIPEIENIEHbl OCHOBHBIE (PYHKITUH ITPOTPAMMBI 11O
Ouosioruu u €€ CTPYKTypa.

[TporpamMma 1o 6uoNOruY AaéT MPEICTaBICHHUE O IEeNsIX, 00 001Iel cTpaTernu 00yJdeHus,
BOCIIMTAaHUA M Pa3BUTUS OO0ydYalomIMXCs cpeAcTBaMHM YydyeOHoro mnpeamera «buomnorusy,
orpenenseT 00sA3aTENbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpeieieHue o
paszenaM U TeMaM, PEeKOMEHIIYeMYIO IMOCJIeI0BaTeIbHOCTh M3Yy4eHHs Y4eOHOTO MaTepuana C
y4€TOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKM 00pa30BaTEIbLHOTO Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuXCsl.

B nporpamMe mno OWONOTMHM TakXe YYUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM M MpPEeJIMETHBIM pe3ylibTaTaM oO0ydeHus B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/yUeOHBIX NEHCTBUN 00ydYarOMMXCs 1O
OCBOCHHIO COZICPYKAHUS OMOJIOTHIECKOTO 00pa3oBaHMUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peann30BaH MPUHIIMIT
IIPEEMCTBEHHOCTH B W3y4eHUM Ouonoruu, Onaromaps dYeMmMy B Hell mIpocMaTpuBaercs
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHHM, CBA3aHHBIX ¢ (POPMUPOBAHUEM E€CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMil  JMYHOCTH, DSKOJOTUYECKOTO  MBILIUICHHUS,
NpEeACTaBICHUNA O 370pOBOM oOOpa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K OKpYKalomien
npupoHoi cpene. [losTomy Hapsay ¢ U3ydeHHEM OOIIEOMOTIOTUYECKUX TEOPUH, a TAKKe 3HAHUN
O CTPOEHHUM >KMBBIX CHCTEM pAa3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX
IIPOLIECCOB B POrpaMMe MO OMOJIOTHH yIeJI€HO BHUMAHUE UCIIOJIb30BAHUIO MTOJTYY€HHBIX 3HaHUN
B TIOBCEJAHEBHOW XHM3HM Ui PELICHUS NPHUKIATHBIX 337a4, B TOM YHCIE: MPO(UIAKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS PKOJOTMUYECKH LEIeco00pa3HOro MOBEACHUS B OKpPYKAIOIIeH MPUPOAHON cpene,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YelOBeKa Ha COCTOSHHE NPUPOJIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMAaHHs K MPHUKIAIHON HaNpaBIeHHOCTH y4eOHOTO
npeamMera «buosiorus» MpoAUKTOBAHO HEOOXOIMMOCTHIO OOecrieUeHHsl YCIOBUM ISl pelleHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOT0 00pa3oBaHusl, KOTOpas Mpenoaract
dbopMupoBaHUe Yy OOYyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHUSM JIMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpenHero obmiero oOpa3oBaHHs 3aHMMaeT BaxxHoe mecto. OHa
oOecrieunBaeT (hopMupoBaHHe Yy OOYYAIOMIMXCS TPEACTABICHUMH O HAaydyHOW KapTHHE MHpA,
pacmupsieT 1 00001IaeT 3HaHUS O KUBOU MPUPOJE, €€ OTIIMUUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W 5BOJIIOLWH, CO3AAET YCIOBHS JUIA: TIO3HAHUS 3aKOHOB JXUBOW TPUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 W 0Oe30macHOro obpasa
KHU3HH, YKOJIOTHUECKOT0 MBIIUICHHUS, IEHHOCTHOTO OTHOILICHUS K KUBOM MPUPOJIE U YECIIOBEKY.

bonbmioe 3HaueHue OuoONIOTHS UMEET TakXKe [Js pEHIeHUS BOCHHUTATEIbHBIX M
Pa3BUBAIOIIMX 3a/1a4 CPEAHEro oo0mero o0pa3oBanusi, coudanu3auuu odydarommxcs. Mzyuenue
Ouoyoruyu odbecrneynBaeT ycIoBus Al GOPMUPOBAHUS MHTEIUIEKTYalIbHbIX, KOMMYHHKAITHOHHBIX
U HMHQOPMAIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYphl, CHOCOOCTBYET HHTErpaliu
OMOJIOTHYECKUX 3HAHUI C TPENCTABICHUAMU M3 JPYrUX y4EOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uky, xumun U reorpaduu. HazpanHble OJT0KEHUS O MPEIHA3HAYCHUN y4eOHOTo ImpeaMera



«buonorus» cocTaBWIM OCHOBY sl OIIPEIEIICHHSI TOAXO0/I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €TI0
CoJiepKaHus, IPEACTABICHHOT0 B IpOrpaMMe 1o OHOJIOTHH.

OTt60p conmepxanust yueOHOTO TpenmeTa «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTypOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOYYaIOIIMECcs AOJKHBI
OCBOUTH 3HaHUS U YMEHHS, 3HaUUMble JUIs GopMHUpoBaHUs OOILIEH KyIbTYpbl, ONpEAesioNnne
a/ICKBaTHOE TIOBEJCHUE 4YeNOBEKa B OKPY)KAIOLIEH NpUPOAHON cpene, BOCTpeOOBAaHHBIE B
MTOBCETHEBHOM JKM3HHU W MPAKTHUECKOW AesTenbHOCTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTBHl COJCpXaHUsA, KOTOpble CIyXaT OCHOBOW i  (OPMUPOBAHHA
MPEJCTABICHUA O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHUpPAa M I[IEHHOCTHBIX
OpPHUEHTALUAX JTUYHOCTH, CIIOCOOCTBYIOIIMX TYMaHU3aLUH OMOJIOTHYECKOro 00pa3oBaHusl.

CrtpykTypupoBaHHe coJepkaHus Y4eOHOTO MaTepuaja B IporpaMme Mo OHONOrHH
OCYILIECTBJICHO C YY4ETOM MPHOPUTETHOTO 3HAUYEHUS 3HAHHH 00 OTIMYMTEIBHBIX OCOOEHHOCTSIX
YKUBOM IPUPOJIBL, 0 €€ yPOBHEBOM OpraHU3alliy U SBOJIIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamMera «bruosorus» BbIIEICHBI CIEAYIOIINE CoJepKaTelnbHble TUHUM: «buoaorus
KaK Hayka. MeTo/ibl Hay4yHOTo Mo3HaHusm», «Kierka kak Ounonorunyeckas cucremay, «OpraHuszm
Kak Ouosoruyeckas cucremay, «CucrteMa 1 MHOrooOpaszue OpraHMyecKoro MUpay, «IBOJIIOLIUS
KUBOM MPUPOIBI», «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

Lenp u3yuenust yueOHoro mpeamera «buomnorus» Ha 06a30BOM YpOBHE — OBJIAJICHUE
OoOy4JarloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3aluy >KUBBIX CHCTEM
pPa3HOTO paHra v MPUOOPETEHHE YMEHUI HCIIOIBb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JIEUCTBUH B
OTHOIIEHUU OOBEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcs peleHrueM CIEAYIOMuX 3a1au:

OCBOCHHE OOYYAIOUIMMHCA CHCTEMBbl 3HAHUH O OHMOJOTMYECKHX TEOpHUSX, YUEHHSX,
3aKOHaxX, 3aKOHOMEPHOCTSIX, TMIIOTE3ax, MpaBWIaX, CIYXKaIlMX OCHOBOM Uisi (opMUpOBaHUS
NpPEICTAaBICHUNA O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX Hay4yHOro IO3HAHMUS,
CTPOEHUH, MHOTOOOpa3sMH U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOTO YpPOBHS OpraHU3alllu,
BBIIAIOIIUXCSl OTKPBITUSX ¥ COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHHY;

¢dbopMupoBaHue y OOydaroluXcsl MO3HABATENbHBIX, MHTEIUIEKTYaIbHBIX U TBOPUYECKHX
CHOCOOHOCTEH B Mpoliecce aHalu3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMU HAay4YHBIX B3IJIAJIOB,
ueH U MOIX00B K U3YYEHHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Y OOyd4aromuxcst oOmeil KyabTypbl, (DYHKIIMOHAIBHOM TI'paMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OLIEHWBATH SIBICHUS OKPYXKAIOLIEro MUpa *KUBOW MPUPOJIBI Ha
OCHOBaHWU 3HAHUH U OMBITA, TIOTYYSCHHBIX MPU U3YUECHUU OHOJIOTHH;

dhopMupoBaHKEe y 00YUYAIOIIMUXCA YMEHHH HWIITIOCTPUPOBATh 3HAYCHHE OHMOJOTHYECKUX
3HAHWNA B TMPAKTUYECKOW JCSITENLHOCTH YENOBEKa, PA3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOHOTEXHOIOTHIA;

BOCIIUTAaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM >KHMBOH MPHUPOJIBI,
HE00X0IUMOCTH OepekHOTr0 OTHOIIEHHS K Hel, COOMIOIEHUS STUUECKUX HOPM MPHU MPOBEACHUN
OMOJIOTMYECKUX UCCIICIOBAHMIA;

OCO3HaHHE IIEHHOCTH OMOJIOTMUECKUX 3HAHWW JJISl MOBBIIIEHUS YPOBHS 3KOJOTHYECKON
KYJIBTYPBI, TSl JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHS,

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOM KM3HH JJISl OLIEHKH
NOCJIECICTBHI CBOEW JEATENIbHOCTH IO OTHOIICHUIO K OKpYXKamomel cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHKE U COOJI0ICHHE Mep PO IITAKTHKH 3a00JI€BaHUM.

B cucteme cpennero obuiero odpasoBanus «buosorusy», nzydyaemas Ha 6a30BOM YpOBHE,
ABIIIETCSL 00s13aTENbHBIM Y4€OHBIM NIPEIMETOM, BXOJSIIMM B COCTaB IMpeAMETHOH obiacTu
«EcTecTBeHHO-HAYYHBIE ITPEIMETHI».

Jlist u3ydeHus: OMoJIoruu Ha 0a30BOM yPOBHE CpPEIHETO 00IIero 00pa3oBaHUsT OTBOIUTCS
68 gacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 vaca (1 gac B Hefeno).



PA3JEJ 1. COAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUU C OOLIECTBEHHBIMU, TEXHUUECKUMU U JPYTHUMHU
€CTeCTBEHHBIMH HayKaMmu, (uiocodueid, STHKOW, 3CTETUKOHM M mpaBoM. Pomnb Ouosioruu B
(dbopMHpPOBaHUH COBPEMEHHOW HAy4YHON KapTHUHBI MuUpa. CucTeMa OMOJIOTUYECKUX HaYK.

MeTo/1p1 TO3HAHUS )KUBOW IPUPOJBI (HAOII0IEHHE, SKCTICPUMEHT, ONTUCaHKUE, U3MEPEHHE,
KJaccu(ukanms, MOJAETMPOBAaHNE, CTATUCTHIECKAsE 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /. Yorcon n @. Kpuk.

Tabmuie! U cxeMbl: «MeTo bl TO3HAHUS )KUBOW TPUPOJIBI.

JlaGopaTopHble H MpaKkTH4ecKne padoThbi:

[Tpaktuyeckas paGora Ne 1. «/cronp30BaHME pPA3MYHBIX METOAOB TPU H3YyYCHUU
OHOJOTHYECKHX 00BEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHusi Onosioruu. OTIWYHE >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OwocucTeM W UX pa3sHooOpasue. YPOBHM OpraHu3alid OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIIETOYHBIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOMYISALUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChHEPHBIA.

JdeMoHcTpanum:

Tabmuubl 1 cxembl: «OCHOBHBIE TNPU3HAKHA KU3HW», «YPOBHH OPTaHHU3ALUU KUBOK
PUPOIBI.

O6opynoBanue: moaens Mosekybl JJTHK.

Tema 3. XumMHYecKHil COCTaB U CTPOCHNE KJIETKH.

XUMHYECKUH  COCTaB  KIETKHM.  XHMMHYECKHE  DJIEMEHTBI:  MAaKpOd3JEMEHTHI,
MHUKpO3JeMEeHTh. Bojia 1 MuHEpanbHbI€ BEIIECTBA.

OyHKIMM BOJIbI U MHUHEPAJIBHBIX BELIECTB B KieTke. llogaepxaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u ctpoeHue 6e1K0B. AMHUHOKHUCIIOTHI — MOHOMEpPHI 0e1koB. Hezamenumble
U 3aMCHHUMBIC AMHHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpPhI OEIKOBOMU
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAsl, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. bronoruueckue GpyHKIUN OEIKOB.

depMeHTH — Ouosornueckue Katanu3atopbl. CTpoeHne (epMeHTa: aKTHBHBIN IIEHTD,
cyocrpatHas  crnemuduuHocts. Kodepmentsl. Burtamuubpl.  Otauuns  gepMeHTOB  OT
HEOPraHUYECKUX KaTalln3aTOpPOB.

VYraeBoasl: MOHOCaXapH bl (TII0K03a, pro3a 1 1e30Kcupudo3a), ucaxapuis (caxaposa,
JAKTO3a) W TMoJucaxapuibl (KpaxMmaj, TJIMKOTEH, IeJUII0Io3a). buonorndyeckue GyHKIHHA
YIJIEBOJIOB.

Jlunuaer:  tpurnmunepunsl, Qgocdonunuasl, crepounbl. [ uapodrbHO-THAPOGOOHBIC
cBoiicTBa. buonorndeckue ¢yHKIuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMUAOB KaK
HUCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmun JIHK. Crpoenne m ¢ynkmum PHK. Buger PHK. AT®: ctpoenue u
byHKIHN.

[utonorus — Hayka o kJjerke. KierouHasi Teopuss — mpuMep B3aUMOJCUCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUU. MeTOIbI H3y4eHUS KICTKH.

Krnerka kak nenoctHas xuBas cucrema. O01iue Npu3Haky KIETOK: 3aMKHYTasi Hapy>KHast
memOpana, mosiekynbl JIHK kak reHeTnueckuii anmapar, cucTeMa CHHTe3a OeJka.



Tunsl KIETOK: »yKapuoTHuyeckas U mpokapuoTuueckas. (OcCoOEHHOCTH CTPOCHHUSA
npokapuoTudeckoi kineTku. Kierounas crenka Oakrepuii. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIHHON, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KIETOYHAs CTCHKA, TITMKOKAIHUKC, UX (YHKIIHH.
[Tnazmatnueckass memOpaHa, e€ cBoiicTBa W GyHKmuH. [luTormmasma u €€ OpraHoOWIbI.
OnnomeMOpanHnbie opranousl kinetku: JIIC, ammapar [Nonsmxu, muzocomsl. [TomyaBTOHOMHBIE
OpTraHOUBI KIETKH: MUTOXOHAPUH, I1acTUbL. [IporicxoxieHne MUTOXOHAPHI U m1acTua. Buas
wiactug. HememOpaHHbIE OpPraHOWABl KIETKUA: PUOOCOMBI, KICTOYHBIA IEHTp, IHEHTPHUOIH,
PECHUYKH, XI'YTUKU. OYHKIIMA OPraHOUOB KJIETKH. BritoueHus.

SAnpo — perynsaTopHslii eHTp KieTku. CTpoeHue saapa: saepHast 000JI049Ka, Kapruoriazma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpaumuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, [Ixx. Yorcon, .
Kpuxk, M. Yunkuuc, P. ®pauknun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XUMHUYECKMX 3JIEMEHTOB B HEKHUBOW IIPUPOLACH,
«Pacnipeenenue XUMUYECKUX FIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmumer 1 cxemsl: «[leprogudeckast TabmuIla XUMUYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbD», «bruocunres 6enka», «CTpoeHue Moiekyisl 6enka», «CTpoeHne GpepMeHTan,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapruoTHIECKON
KIeTKn», «CTpoe€HHE >KUBOTHOM KIETKW», «CTpOCHHE paCTUTENIbHON KIETKH», «CTpoeHue
MPOKAPUOTUYECKON KIETKH», «CTpOCHUE apa KIETKNY», «Y TIACBOIBIY, «JIUMHIbI».

O6opymoBaHue: CBETOBOM MHKPOCKOT, OOOpYIOBaHHME JUIsl MPOBEICHUS HAOIIOJICHUMH,
U3MEPEHU, IKCIEPUMEHTOB, MUKPOIPENApaThl PACTUTENBHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble U IpaKkTHYeCKHe padoThbI:

Jlaboparopnast padota Ne 1. «M3ydeHne KaTaIUTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
MpUMepe aMUJIA3bl WIIA KaTaaa3bl)y.

Jlaboparopnast pab6ora Ne 2. «M3yueHue CTpOEHHUS KIETOK pAcCTeHHUH, >KUBOTHBIX W
OakTepuii MOl MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U X OMUCAHHEY.

Tema 4. FKuznenesaTeJbLHOCTDL KJIETKH.

OOmen BemiecTB, wWiIM MeTa0OIM3M. AccUMUIAIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMMJIISATINS (SHEPTeTHYECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Tpoliecca Metabonuzma. Poiib
3aKOHOB COXPAHECHHUS BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboIm3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U reTeporpodHbii. Poias ¢pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALIEHUH SHEPTUHU B KIIETKE.

®dortocunre3. CBeroBas W TemHOBas (a3el ¢orocuHTe3a. Peakumm ¢oTtocuHTe3a.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUCHUE (HOTOCHHTE3A IS KU3HU Ha 3emiie. BiusiHue ycinoBuid
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCUHTE3UPYIONe OakTepuu. 3HAUCHHE XEMOCHHTE3a I KU3HU Ha
3emuie.

OHepreTnyeckuidi oOMEH B  KieTke. PaciieruieHne  BeIIECTB, BBIICICHHE U
aKKyMYJINPOBaHHE SHEPIUU B KJIETKE. DTalbl S3HEpreTudeckoro oomena. I'nukonus. bpoxxenue u
ero Buabl. KucioponHoe oxkuciaeHue, WIM  KIETOYHOE JbixaHue. OKHUCINTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peaknuu wmarpuunoro cunte3a. l'eHernyeckas wunpopmanus u JHK. Peammuzaums
reHeTH4YecKol mHpOpMaInuu B KJIETKe. [ €eHEeTHYeCKUi KOJ W ero CBOWCTBa. TpaHCKpUITIUS —
matpuunblii cuHte3 PHK. Tpancnsauus — 6nocunres 6enka. Dtanbl Tpancasiuu. KoxupoBanue
aMUHOKHCIIOT. Posib pubocom B OrocuHTE3e OernKa.

Hexnerounsie ¢opmbel xu3HM — BUpychl. Mcropusi otkpeitusi Bupyco (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepnodaru. bonesnn



pacTeHuii, )KMBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nMmyHoaeduinta yeaoBeka

(BUY) — Bo3Oymurtens CIIMJa. OOparHas TpaHCKpUNLHMS, peBepraza M HHTErpasa.
[TpodunakTrka pacipocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUM.
JdemMoHcTpanum:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl: «Tumbl  mwuranus», «Metabomusm»,  «MUTOXOHAPUSY,
«OHepreTnueckuii oomen», «Xmnopormiact», «Dorocuntesy, «Ctpoenne JIHK», «Ctpoenue u
¢yHkunoHupoBanue reHa», «CuHTe3  Oenka», «l'eHeTHueckuit  Kom»,  «Bupyco»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIM]/la, Oakrepuodaray,
«Pemmukamus JTHK».

Ob6opynoBanue: moaenu-ammukanuu «Y nsoenne JJHK u tpanckpunmms», «buocrunres
6enkay, «CTpoeHue KIeTKU», Moaenb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

Knerounslif nuki, WM KU3HEHHBIM 1Mk Kietku. MuTepdasza m mwuro3. Ilpomeccsl,
npotrekatomue B uHTepdaze. Permmukamms — peakmus marpuadoro cuure3a JJHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTuil. JIUMIOWIHBIA W TaIUIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatusl. Llutonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetku —muto3. Ctagum muto3sa. [Iponeccel, nponcxoasimue Ha pa3HbIX CTausAX
MHUTO3a. BHOJIOrHYECKUI CMBIC MUTO3A.

[IporpamMmmupyemas rudesnb KJISTKH — allonTo3.

@opMBI  pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe W TMojoBoe. Buasl 0Oecrnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHue,
BETE€TaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAaHME OPraHM3MOB, €r0 3HAUYEHHUE IS
CEJIEKLINH.

[TooBoE pa3MHOXKEHHUE, €T0 OTJIMYHUS OT OECTIOIOTO.

Meito3. Craguu meitosza. IIpoueccel, mpoucxoasmme Ha craausx meios3a. [loBeneHnne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica U 3HaueHUE MEH03a.

I"amerorenes — nponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE Kene3bl:
CEMECHHHMKHU U sudHuKH. OOpa3oBaHHE W PAa3BUTHUE TOJOBBIX KIETOK — rameT (CIepMaTo30u,
SUIEKIIETKa) — crepMaTtoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHsS SUIEKIETOK |
crepmato3ouoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbl 3MOPHOHATHHOTO PA3BHTHS Y IMO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTpPYJSALUs,
opranoretes. [ToctamOpuoHanbHOEe pa3zBuTHE. THIBI MOCTIMOPHOHATIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BrnusHME cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennit. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIuN
pa3BUTHA.

JdeMoHcTpanum:

Tabmuibl 1 cxeMbl: «@OpMBI pa3MHOKEHHS OPTaHU3MOBY, «J[BOMHOE OIJIOOTBOPEHHUE Y
[IBETKOBBIX PAaCTeHHII», «BereratnBHOE pa3sMHOXKEHUE pacTeHUi», «JleneHne KieTku 6akrepuii»,
«CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBDY, «KineTouHbli LUK, «Pemmmkanus
JHK», «Muto3», «Meio3», «[Ipsmoe u HenpsiMmoe pa3BuTue», «I'aMeTorenes3 y MiIIeKOMUTaIomuxX
1 4esioBeKay, «OCHOBHBIE CTAIUA OHTOTEHE3a.

O6opynoBaHme: MHKPOCKON, MHKporpenapaTsl «CrepMaTo30uabl MIIEKOMUTAIOIETOY,
«Sinexnerka MieKkonuTaromero», «Kapuokuses B KJIeTKax KOPEIIKa JTyKay, MarHUTHast MOJEJIb-
anuinkanys «Jlenenue kierkuy, moaens JJHK, monens meradasHol XpOMOCOMBL.

JlaGopaTopHbie H MpaKkTH4ecKne padoThbi:

Jlaboparopnas pabota Ne 3. «HabOmoneHne MuTo3a B KJIeTKaX KOHYMKA KOpEeIIka JTyKa Ha
TOTOBBIX MUKpONpenapaTaxy.



Jlaboparopnast pabora Ne 4. «/3ydeHme CTPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. FMcropus pasButus reHeTukd. Posb muronorun u
SMOPHOJIOTHY B CTAHOBJICHUH T€HETUKU. BKia poccuiickux u 3apyO0exHbIX yU4EHBIX B pa3BUTHE
TeHeTUKU. MeTonbl TEeHEeTUKH (THOPHIONOTMYECKUH, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHUS. [ 'eHeTnyeckas CHMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIlMBaHUM.

3aKOHOMEPHOCTH  HACJICIOBAaHWSl  MPHU3HAKOB, YycTaHoBieHHble [. Menaenem.
MoHorubpuaHoe ckpelmuBaHie. 3aKoH eInHO-00pa3us ruOpHuI0B MepBoro nokosnenus. [Ipasuno
JOMUHMPOBAHUA. 3aKOH paclieruieHus nOpu3HakoB. ['mmore3a uyucToThl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurnbpuaHoe CKpemMBaHME. 3aKOH HE3aBUCHMOTO  HACJEJOBAaHUS  IPU3HAKOB.
[{uToreHeTH4eCcKre OCHOBBI IUTHOPUIHOTO CKpENIMBaHMs. AHAIW3UPYIOIIEE CKpEIIMBaHHE.
Hcnonp3oBaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS IJ1s ONIpEAeTICHHs TEHOTUIIa OCOOH.

CueruieHHoe HacienoBaHue npu3HakoB. PabGora T. Moprana mno cuemIeHHOMY
HacJe0BaHMIO TeHOB. HapylieHue crierienns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTU. [ eHeTUUeCKuEe KapThl.

I'eneruka mona. XpoMOCOMHOE OMPENEICHHE M0JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
l'omoramernble U rereporameTHble OpraHu3Mbl. HaclienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3menunBocTh. Buibl N13MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAs. PoJib cpeibl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(PUKAIMOHHOW H3MEHYMBOCTH.
Bapuanuonssiii psn v BapuanuonHas kpusass. Hopma peakiuu npusHaka. KonuuecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKU U UX HOopMa peakunu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencTeenHasi, wiiM reHOTHITMYECKAs, U3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUYHUBOCTD.
Meii0o3 W TOJOBOM TIPOIECC — OCHOBAa KOMOWHATHBHOW M3MEHUYMBOCTH. MyTalmoHHas
U3MEHUYUBOCTh. Kimaccudukarmsi Myranuid: TeHHbIE, XpPOMOCOMHBIC, T'€HOMHBIE. YacToTa u
NPUYHHBI MyTaluid. MyTtareHHbie (aKTOpPhl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIICICTBEHHOU
n3menunBocty H. . BaBunosa.

BresaepHast HaCIEICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHbIE METO/bI T'€HETHUKH YeEJIOBEKa:
TE€HEAJOTHYCCKUM, OJIM3HEIOBBIM, [HUTOTCHETHYECKUH, OHOXUMUYECKUHA, MOJICKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAesieHHe TEeHOTUIA: MOJHOIEHOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIHUPOBaHKWE, B ToM uucie ¢ nomomipio [TI[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YelloBeKa: TeHHble Ooyie3HW, OOJIe3HHM C  HACIEACTBEHHOW MPeapacrloioKEeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue U TeHepaTuBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 310pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTUKH U JICUYCHHUS TeHETUIECKUX
Oose3Heil. MenUKO-TeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAYECHHWE MEIUIIMHCKOW TEHETHUKU B
MPEIOTBPAILICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUN YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. Basuitos.

Tabmuie! 1 cxembl: «MOHOTHOPUHOE CKPEIIMBAHUE U €T0 IUTOTEHETHYECKask OCHOBAY,
«3aKOH pacHICIUIEHUS] M €ro LUTOTCHETHYECKasT OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«urubpunnoe ckpeuBanuey, «lluTomOTHMYECKHE OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUS,
«Merio3y, «B3auMoieicTBHE aJlJIEIbHBIX TEHOBY, «[ €eHeTUYeCKrEe KapThl pACTCHUH, )KUBOTHBIX U
yenoBekay, «l'eHernka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C IIOJIOM»,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bunbl wusMenunBoctuy», «MoaudukanuonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymn KpoBW», «MyTallioHHAs
U3MEHYUBOCTBY.



Ob6opynoBanue: Mojenu-anmmuvkanun «MoHorubpuaHoe ckpeuiuBanue», «HemonHoe
JOMUHHUpOBaHuEe», «JluruOpunHoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKOIN H
Mukpornpenapat «JIpozodumray (Hopma, myranuu GopMbl KPBUTHEB U OKPACKH Tena), repbapuit
«I"opox moceBHOW».

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:

JlaGopatopnas padora Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPHIHOTO U AUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIpENapaTaxy.

JlaGopatopnas padora Ne 6. «3yuenne Moan(hUKaMOHHON U3MEHYMBOCTH, TOCTPOCHHE
BAPUAIIMOHHOTO PAJIa U BAPUALMOHHOW KPUBO.

JlaGopatopnass pabora Ne 7. «AHanu3 MyTauuii y JApo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparax.

ITpakTuyeckas padora Ne 2. «CocTaBlieHHE U aHATTU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesexkniust opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa ¥ IpOLECC. 3apOXKACHUE CEIEKIUU U JoMecTukanus. Yuenue H. 1.
BaBunoBa 0 wHEHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTypHbIX pacTeHuid. LleHTpsl
IIPOUCXOXACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHBIE METOJIbI CeIeKIIMU. MacCOBBIM U MHIWBUAYATbHBI OTOOPHI B CENEKIIMHU
pacteHuil u xKuBOTHBIX. OLIEHKA HKCTephepa. BIM3KOpOACTBEHHOE CKpeUIMBaHUe — HHOPHIUHT.
Yucrtas muans. CKkpenBaHue YUCTHIX JTHHUH. ['eTeposuc, unu rudbpuanas cuna. Hepoactsennoe
ckpemBanue — ayTrOpunuar. OtganéHHas TuOpuamzanus M e€ ycrnexu. VICKyCCTBEHHBIH
MyTareHe3 W IMOJyYeHUE MOJMILUIONAOB. JIOCTHMKEHUS CENeKUMHM PpAacCTEHWH, J>KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHonorus kak oTpacib NPOWU3BOJACTBA. ['€HHAs WHXKEHEpUs. ODTamnbl CO3JIaHUS
pexomOunantHoi JIHK u TtpancrenHeix opranu3moB. Kierounas umxenepus. Kietounble
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KiloHupoBaHue BBICOKONPOLYKTHUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JdTHYeckue mpodmemel. 'MO —
FeHeTUYECKU MOAU(DUIIPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBusnios, U. B. Muuypun, I'. /[. Kapneuenko, M. ®@. MBaHoB.

Tabmumel u cxembl: Kapra «lIeHTpBI MPOWCXOXKIECHUS U MHOTOOOpPa3us KYJIbTYPHBIX
pactenui», «Ilopoabl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHUW», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonoruny, «Knerounsle KylabTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHUE U TEpPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MYISDKU IUIOJOB U KOPHEIUIONOB JAUKUX (POPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CebCKOX03sHCTBEHHBIC PACTCHUS.

JlaGopaTopHbie H MpaKkTH4ecKne padoThbi:

Okckypeusi «OCHOBHBIE METObI U JTOCTHXKEHHS CEJIEKIMU PacTeHUH M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO03sICTBO, J1a00PATOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo/IIONMOHHAsA OHOJIOTHS.

[Ipennocsiiki BO3HMKHOBEHUS 3BOJIIOLMOHHON TEOpUHU. DBOJIOLMOHHAS TeOpus U €€
MecTO B OMojoruu. BiusHue 3BONMIOLMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U APYIHX HAYK.

CupnerenbctBa »BoiolMU. [laseoHTONIOrMUECKHE: IOCIIENOBATEILHOCTD IOSIBICHUS
BUJIOB B [1AJIEOHTOJIOTMYECKOH JIeTonKCH, nepexoHbie popMbl. bruoreorpapuueckue: cXoaCTBO U
pasnuune (ayH U GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOrMYECKUe: CXOACTBA U pa3iIMyusl SMOPHOHOB pPa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTWYHBIE, PYIAMMEHTapHbIE OPraHbl,



aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX MTYTEeH Y BCEX OPraHU3MOB.

OpomonnonHass Teopuss Y. [lapBuna. Ilpeanochuiku BO3HMKHOBEHUS JapBUHHU3MA.
JIBIKylMe CHJIbl  3BOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHMYEHHOCTH PECYpCOB, HEONpenenéHHas HW3MEHYUBOCTh, OOphOa 3a CylIeCTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus sBosonun (CTI) u e€ 0CHOBHBIE TTOJIOKEHUS.

MI/IKpOBBOJHOI_[I/IH. HOHYJISIL[I/IH KaK €AMHHUIa BHUJa 1 3BOJIFOIINHA.

JIBrokymue cuiibl ((paxToOpbl) SBOJIONMU BUIOB B MpHUpOE. MyTallMOHHBIA MPOIECC U
KOMOWHATUBHASI U3MEHYUBOCTH. [lomy siioHHbIe BOJIHBI U Apeiid reHoB. M30ms1us u Murparus.

EcrecTBeHHbIii 0TOOp — Hampabisronuii Gakrtop 3BoOIUU. DOPMBI €CTECTBEHHOTO
otbopa.

[Tpucrmoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTat 3Botonuu. [Ipumepsr npucnocoOneHui
y Opranu3MoB. ApoMop(}03bl U UINO0-aAATITAIHH.

Bun u BumooOpazoBanue. Kpurepum Buma. OcCHOBHBIE (POpPMBI BHI000pa30BaHMUS:
reorpapuuecKoe, 3KOJI0rHUECKOE.

Maxkposomonusi. @opmbl 3BoIONUHN: GuIeTHYeCcKas, TUBEPreHTHAs, KOHBEpreHTHasl,
napajuienbHas. HeoOpaTuMocTh SBOTIOIIH.

[Ipoucxoxaenue  OT  HeCNEUUAIM3HPOBAHHBIX  MpeakoB.  [Iporpeccupyromas
crenquaian3anu. A,Z[aHTI/IBHaH paauanus.
JdemoHcTpauuu:

IToprpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mroep, A. H. CeBeprios.

Tabmuuer u cxemsl: «Pa3BuTuHe opraHudeckoro mupa Ha 3emie», «3apoAabllu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukc», «DopMbl OOpsOBI 32 CYyIIECTBOBAHHUEY,
«EctectBenHblii  0TOOp», «MHOrOOOpasue COpTOB pacTeHuit», «MHoroobpasue Mopon
JKUBOTHBIX», «ITomynsum», «MyTannoHHas U3MEHYUBOCTBY, «ApoMOp(O3bD»,
«Mnnoananrammmy», «OO0mas nerenepauus», «JBKyiye cuiibl sBodronum», «Kapra-cxema
Mapmpyta myremectBus Y. Jlapsunay, «bopbba 3a cymectBoBaHue», «lIpucmocobieHHOCTh
Opranu3MoBy, «l eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUEY.

O6opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HA0OP IJI0JI0B U
ceMsH, KoJutekuus «lIpumepsl 3aUTHBIX TPUCTIOCOOTICHUH Y KUBOTHBIX», MoJeNb «OCHOBHBIE
HaIpaBJIEHUS HBOJIOLUNY, 00bEMHAs MoJienb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Bbuoreorpaduueckas kapra wmupa, KouleKuus «DopMbl COXPaAaHHOCTH MCKOMAeMbIX
JKUBOTHBIX U PACTEHMI», Mozenp anmmiukanus «llepekpécT XxpomMocom», BIIaKHBIE MpernapaTsl
«Pa3Butne HacekoMoro», «Pa3BuTHe IATYIIKM», MHKporpenapaTr «Jlpozodpuna» (HOpMma,
MyTaruu GOpMBbI KPBUTHEB U OKPACKH Tea).

JlabopaTopHble U IpaKkTHYeCKHe padoThbI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOJIOTHIECKOMY KPUTEPUION.

JlaGopatopnass pabGora Ne 2. «Omnmcanue NPUCTIOCOOIEHHOCTH OpraHusMa u eé
OTHOCHUTEJIBHOTO XapaKTePay».

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE KM3HU Ha 3emJie.

JloHay4yHbI€ NPEACTABICHUS O 3apOXKACHUM XU3HU. HayuHbple runoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emse: aOMOreHe3 W MaHClepMusi. XUMHU4YecKas 3Boouus. AOMOTEHHBIN CHHTE3
OpPraHWYECKHUX BELIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTATILHOE MOATBEPKICHUE XUMUUECKOU
sBosrony. HaganbHble stamnsl 6nosnorudeckoit spomonuu. ['unoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYpP M BO3HHMKHOBEHHE MPOTOKJIETKU. [lepBble KIETKHM M HX HBOJIIOLHMA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazBuTue xxu3nu Ha 3emiie o 3pam u nepuojiam. Katapxeil. Apxernckast 1 mpoTepo30oickas
apsl. [Taneo3olickast 3pa u €€ mepuoIbl: KEeMOPUHCKUN, OPJOBUKCKUHN, CHITyPUNUCKUN, JEBOHCKHIA,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.



Me3so30iickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUIA, METOBOM.

KaiiHo30iicKas 3pa u €€ nepro/pl: ajJeoreHOBbIN, HEOT€HOBBINM, aHTPOIIOTEHOBBI.

XapakTepucTuKa KIMMaTa M T€OJOTMYECKHUX IMporeccoB. OCHOBHBIE ATalbl 3BOJIIOLUN
PacTUTENBHOTO M )KUBOTHOTO MUpa. ApoMop( 036l Y pacTeHH U KUBOTHBIX. [losiBIeHNE, pacBeT
Y BBIMUpaHUE TPYMI )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro MUpa Kak OTpa)keHUE BOMIONUH. OCHOBHBIE CUCTEMATUUECKUE
TPYIIIBI OPraHU3MOB.

OBomronusl  4yenoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mnpencraBieHuil o
MIPOUCXO0XKICHUH YesloBeKa. MeToibl n3yueHus: antponorenesa. CxoAcTBa U pa3Inyus 4eI0BeKa
Y )KMUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBwxymue cwibl (pakTopsl) aHTpororeHeza. HacneacTBeHHas W3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KHU3HH, U3TOTOBJICHUE OPYIUil TPyla, MBILIUICHHE,
peusb.

OCHOBHBIE CTaJM U BETBM JBOJIIOLUHM 4YEJIOBEKA: aBCTPAJIONUTEKH, UENOBEK yMEIbIi,
UYenoek mnpsmoxondmuii, YenoBek HeaHaepTanbckuid, YenoBexk pasymubiii. Haxonku
HCKOIIAaeMBIX OCTAaTKOB, BPEMs CYILECTBOBAHHUS, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHs.

YenoBedyeckue pacsl. OCHOBHBIE OOJIBIINE pachl: €BporeouHas (eBpa3uiickasi), Herpo-
aBcTpajionHas  (dKBaTOpualibHAas), MOHTOJOHWIHAs  (a3MaTCKO-aMepHKaHCKas).  UepTsl
pUCTIOCOOTICHHOCTH MPEICTABUTENICH YEIOBEUECKUX Pac K YCIOBHSIM CyIIeCTBOBaHUs. EAMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. apBuH.

Tabmuie! u cxembl: «Bo3HukHOBeHHEe CONTHEYHOU CHCTEMBI», «Pa3BuTHE OpraHN4ecKOro
mupay», «PactutenbHas kineTka», <«KuBoTHas kietka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl CUCTEMAa OPraHUYECKOro Mupa», «CpaBHEHHUE aHATOMUYECKUX 4YEPT CTPOEHUS
YeJIoBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HaXOJ0K
IIPEIKOB COBPEMEHHOIO 4elloBeKa», «/lpeBHenmne moau», «/IpesBHue monu», «llepsbie
COBPEMEHHBIE JIIOIN», «HenoBeueckne pachbi.

Ob6opynoBanue: Mynsbku «lIponcxoxaeHue uenoBeka» (OIOCTBI aBCTPaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIH U300paxKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOmia, ckpebia), reoXpoHoJIoruyeckas Tabiauna,
KoJuteKIusl «@OpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTECHUII.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Tpaktuueckas pabora Ne 1. «3ydeHue UCKOMaeMbIX OCTATKOB PACTCHHUM U )KUBOTHBIX B
KOJUIEKLIUASAX .

DKCKypcusi «IBOIONNS OPTaHUYECKOT0 MHpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBINH WU
KpaeBeAuECKU My3ei).

Tema 3. Opranusmbl 4 OKpY Kaloas cpeaa.

OKojoruss Kak HayKa. 3aJaud M pas3feiibl 3KOJOTMU. MeToabl 3KOJOTMYEeCKUX
UCCIIEA0BAHNI. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHuST  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3IYIIHAs,  IOYBEHHAs,
BHYTPHOpPraHU3MEHHas!.

Okonorndeckue (akropel. Krnaccudukanus skonornyeckux (akTopoB: aOMOTHYECKHUE,
OMOTHUYECKUE U aHTpOIOoreHHbIe. JlelicTBre AKOIOrnueckux GakTopoB HAa OPraHU3MBI.

AbGunornueckue  (akToOpel:  CBET, TEMIeEpaTypa, BIaKHOCTb. DOTOMEPHOIU3M.
[TpucniocoOieHust OpraHu3MoB K JeHCTBUIO aOUOTHYECKUX (aKTOpoB. buomornyeckmue puTMsl.

buotnueckne Qakropel. Bumbpl OHOTHYECKHMX  B3aUMOJCWUCTBUN: KOHKYPCHIIHS,
XHUIIHAYECTBO, cUMOMO03 U ero ¢opMmsbl. [lapazutusm, koomnepanus, MyTyaliu3M, KOMMEHCATTU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANM3M, HEUTpaau3M. 3HaueHHE OHOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B MPUPOJHBIX COOOIIECTBAX.



DKOJIOTHYECKHE XapaKTepUCTUKU momyisiiuu. OCHOBHBIE IOKa3aTead MOMYJSLIUU:
YUCIIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPHPOCT, Murpamnus. JMHaMuKa
YHUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsiusl.

JdemMoHcTpanum:

[Toptpetsr: A. I'ymGonsar, K. @. Pynse, O. ['ekkensb.

Tabmuie! u cxemser: kapta «[Ipupoanbie 30HbI 3eMiny, «Cpenbl 0OUTaHUS OPTaHHU3MOBY,
«Dotonepuoguzmy», «llonmynsmum», «3aKOHOMEPHOCTH pPOCTa YHUCJICHHOCTH MOMYJALUN
uH}y30pun-Typenbkn», «lIuiessie nenmy.

JlaGopaTopHbie H MpaKkTH4YecKne padoThbi:

Jlaboparopnas padora Ne 3. «Mopdornorudeckre 0COOCHHOCTH PACTCHUIA U3 Pa3HBIX MECT
oOuTaHUNY.

Jlaboparopnas pabota Ne 4. «BiusiHEe cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padota Ne 2. «[ToAacu€T MIOTHOCTH MOMYJIAIMI pa3HBIX BUIOB PACTCHHIN».

Tema 4. Coo0mecTBa U IKOJIOTHYECKHE CHCTEMb.

CoobOmectBo  opranu3MoB —  OwoneHo3. CTpykTypbl — OuWOIlEHO3a:  BHIOBaf,
NpOCTpaHCTBEHHas, Tpouueckas (rmumieBast). Bunbl-nomunanTel. CBsi3u B OHOIIEHO3E.

DKOJIOTHUECKUE CHCTeMBI (dKocucTembl). [loHATHE 00 SKOcHCTeMe W OHMOTeOoIeHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: TPOAYICHTHI, KOHCYMEHTBI, pPEIYIEHTHI.
KpyroBopor BemecTB M MOTOK JHEPrud B IKocucTteMe. Tpoduueckue (MUIIEBBIC) YpOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE TIOKa3aTeNd 3KOCUCTEMBbI: Omomacca,
OPOAYKIHMS. OKOJOTHYECKHE TMHUPaMUAbLI: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. CBolcCTBa
HKOCHUCTEM: YCTOMYUBOCTD, CAMOpET YIS, pa3Butue. CyKieccus.

[IpupoaHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCHUCTEMa XBOWMHOTO WU
MIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTeMBbl. bruonorndeckoe u
XO03sICTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak (axtop ycTtounBocTr dKocucTeM. CoOXpaHeHHE OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. W. Bepnanckoro o 6mocdepe. I'panunibl, coctaB u CTpykTypa OHOCHEPHI.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHOC(heEpbl Kak TI00aJbHONW IKOCHCTEMBI.
JlunaMmuueckoe paBHOBecCHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHYECKHE IMKIBI 3JIEMEHTOB (YIiiepoja, as3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B 6uocdepe 3emin. AHTponoreHHbIe n3MeHeHus B Onocdepe. [1odansHbIe
9KOJIOTUYECKHE MPOOIJICMBI.

CocymecTBoBaHuE MPUPOIBI M YenoBedecTBa. CoxpaHeHne OnopazHooOpa3us Kak OCHOBA
ycroitunBocTu 6uochepsl. OCHOBA pallMOHATBHOTO YNPaBICHUs MPUPOJHBIMU peCypcaMu U UX
ucnosb3oBanue. JlocTkeHns GMOJIOTUU M OXpaHa IPUPO/IBL.

JdemoHcTpauuu:

[Moptpetsr: A. JIxx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxembl: «llumeBbie nienny, «bruoreH03: cocTaB U CTpyKTypay, «IIpupoaHbie
coobOmecTBay, «llemu mnuranus», «IKonormueckas nupamunaa», «buochepa U uenOBEK»,
«JKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jieca», «bHo1ieH03 BogoEMay,
«ArpoueHo3», «llpumepHble aHTPOIOT€HHbIE BO3JEHCTBUS Ha NpUpony», «Baxueilmue
UCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BakHeWIas COCTaBISAOLIAS
ouocheprr», «dDaktopsl gerpagauuu  mouB», «llapHukoBeli  3ddexr», «DakTopHI
paauoaKkTUBHOTO 3arpsizHeHus ouochepri», «O0mas ctpykrypa ouochepni», «Pacnpoctpanenue
KHU3HH B Onocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azora B mpUpoae».

Ob6opynoBanue: MoJenb-anmuKamust  «Tunuunele  OMOLEHO3BI»,  repOapuii
«PactutenpHBIe  cooOmecTBay, Koulekuum — «buoneHo3y», «BpemuTenu — BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuM M KOJUIEKIMHM PpacTeHUHl U  KHUBOTHBIX,
IPUHAJIEKAIINE K Pa3HBIM SKOJIOTMUECKUM Ipynnam ogHoro Buaa, KpacHas kaura Poccuiickoit
Denepaun, N300pakeHUs] OXPaHIEMbIX BUI0B PACTEHUHN U AKUBOTHBIX.



PA3JIEJI 2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110
BUOJIOI'MU HA BA3OBOM YPOBHE CPE/JHEI'O OBIIET'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycranaBnuBarOTca TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS
00y4aroImyMUCs MPOrpaMM CPEIHEro 0OLIEero 0Opa3oBaHUs: JIUYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS Npeamera «bHONOrus» BbIIACICHBI
CIIEAYIOIINE  COCTAaBIIAIONIME: OCO3HAHME OOYYaIOUIMMMCS  POCCHHCKON  Ipa)kIaHCKOU
UACHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH M CaMOOINPEICIICHUIO,
HaJIM4Me€ MOTHUBALMU K OOYYEHHIO OHOJIOTMH, LEJICHANPABICHHOE PA3BUTHE BHYTPEHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATULMNA pa3BUTHS
OMOJIOTUYECKOT0 3HaHUS, TOTOBHOCTB U CIIOCOOHOCTh 00YYarOIUXCs PyKOBOACTBOBATHCS B CBOCH
NESITEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKaMHM, IPUCYHIMMHU CHUCTEME OMOJIOTHYECKOro
00pa30BaHusl, HATMUUE YKOJOTHUECKOTO NMPABOCO3HAHMUS, CHOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH
JKU3HCHHBIC IIJIaHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS NpeameTa «buosorus» JOCTUTalOTCS B €QUHCTBE
y4eOHOI M BOCHUTATEIbHON JESATEIbHOCTH B COOTBETCTBHM C TPAJULMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMHU, IPUHSATHIMU B
o0miecTBe MpaBWJIaMH M HOPMAaMHU MOBEJIEHHMS M CIIOCOOCTBYIOT IpoLeccCaM CaMOIO3HAHMS,
CaMOBOCIIUTAHUSI U CaMOPAa3BUTHS, PA3BUTHS BHYTPEHHEH IMO3ULUHU JUYHOCTH, NMATPUOTHU3MA,
YBa)XXCHHs K 3aKOHY M IIPaBONOPSAKY, YEJIOBEKY TPyJa M CTapUIeMy IOKOJIEHHIO, B3aMMHOIO
YBOKEHUs, OCEpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcJeIuI0 W TPaaulysIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanun, MpUpoJe U OKPYKaroIIen cpee.

JImuHOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOTO IpeaMeTa «buosorusy» ToMmKHbBI OTpaxarthb
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIMMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHUEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXJeHUM, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTAM pPOCCHICKOro oOIecTBa,
pacIIMpeHne KU3HEHHOTO OMNbITAa M OIBITa JEATENBHOCTH B IPOLECCE pealu3alii OCHOBHBIX
HaIPAaBJICHU! BOCIIUTATENBHOMN NEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

C()OPMHUPOBAHHOCTh TPAKAAHCKOM MO3UIMKM OOYYaroIIerocss Kak aKTUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCUIICKOTO O0IIEeCTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IIPaB U OOS3aHHOCTEH, yBaKEHHE 3aKOHA U
IIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH AEATEIBHOCTH IPU CO3/JaHUH YUEOHBIX IPOEKTOB,
pelIeHNH yueOHBIX U M03HABaTEIbHBIX 33/1a4, BHIIIOJHEHUN OMOJIOTHUECKUX HKCIICPUMEHTOB,;

CIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TIO3MLHMIO T0 OTHOIIEHUIO K SIBJICHUSAM
COBPEMEHHOM KHU3HH U OOBSICHATH €€;

YMEHUE YYMUTBIBATh B CBOMX JIEHCTBMSX HEOOXOJUMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMH YOSKICHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMHU M COLIMATBHBIM
IIOJIO’KEHUEM;

TOTOBHOCTb K COTPYJHMYECTBY B TIPOILIECCE COBMECTHOTO BBITIOJHEHUSI YYEOHBIX,
IIO3HABATENIBHBIX M HCCIIEJOBATEIbCKUX 3a/ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OIITOHEHTOB MPH 00CYKACHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT'O COACPIKAHUS;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOU EATCIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNS

c(hOpMHUPOBAHHOCTDh POCCHICKOM TpakKIaHCKON MIIGHTUYHOCTH, MTATPUOTH3MA, YBAKCHHS
K CBOEMY Hapojy, 4yBCTBAa OTBETCTBEHHOCTH INepel PonauHON, ropAoCTH 3a CBOM Kpai, CBOIO
PonnHy, cBOH S3BIK U KyJIBTYpY, IPOLIUIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccun;



LEHHOCTHOE OTHOIIEHHWE K NPUPOJHOMY HACJIEOUI0 W NaMATHUKaM IPUPOJIBI,
JIoCTKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCUHCKMX Y4YEHBIX B CTAHOBJIICEHHE U pa3BUTHE
OMoNOTuY, MOHUMAaHWsI 3HAYCHUsI OMOJIOTUU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

uzeitHas yoexxIEHHOCTh, TOTOBHOCTH K CITY)KEHUIO 1 3amure OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEH POCCUICKOr0O HAPOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYALMIO U MPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POJUTEISM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSATHS LIEHHOCTEH CeMEWHOMN H3HU B COOTBETCTBUU C TPAAMIMSIMH HApOIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasl ICTETUKY OBITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3ACHCTBUS AKUBOU MPUPOBI U €€ NEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@)XEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE MPOSBISTH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuvyeckoro BocnuTaHUuA, (GOPpMUPOBAHMS  KYJbTYPbl 310POBbA H
IMOIMOHAIBHOIO 0JIArONOJIYYHs:

MMOHUMAaHUE W peayn3alys 37J0pOBOTO U O6e30macHOro odpasa )KU3HU (3J0pOBOE MTUTAHHUE,
COOJIOZICHHE TUTUEHUYECKHUX MPABWI U HOPM, COAIaHCUPOBAHHBIN PEXKUM 3aHATHI U OTABIXA,
perymsipHass ¢u3nyecKkas aKTUBHOCTb), OEpPEKHOIr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3UYECKOMY H IICUXUYECKOMY 3I0POBBIO;

MOHMMAaHWE LIEHHOCTH TMPaBWJI HHIUBUIYAJbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HaHHWE TOCJIEICTBUI U HEMPUATHS BPEIHBIX NMPUBBIUEK (YHOTPEOIEHUS aJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTH K TPYAY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYI0JI00ue;

FOTOBHOCTh K  AaKTUBHOM  JEATENBHOCTH  TEXHOJOTMYECKOM UM COLMAIBHOM
HANPaBIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIILHO BBIMOJHATH
TaKylo JAesITeIbHOCTD;

WHTEpEC K pasNuvHbIM cepam mpodecCHOHATBHON NESATEIbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BBIOOP OymyIiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TIIAHbI,

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHUIO M CaMOOOPA30BaHHUIO HA MPOTSIKCHUH BCEH
KU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

HKOJIOTHUYECKH 11e7IeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILIECTBOBaHHS;

MOBBILICHUE YPOBHS 3KOJIOTMYECKON KYIbTYpBI: MPHUOOpETEHHE OMNbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX MOCIJIECJCTBUMN JJIsl OKpYKAIOLIEH Cpeibl;

OCO3HaHHUE TN100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U IyTel UX pelieHus;

CIIOCOOHOCTH MCIOJIL30BaTh MPUOOPETaeMble TIPU U3yYEeHUN OMOJIOTHUH 3HAHUS M YMEHUS
IpU pelIeHuu MNpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BAaHUEM (COOIIOEHNE
MpaBuJl MOBEACHUSI B MPUPOJIEC, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, OnOChephl);



AKTUBHOE HEMNPUATUE NEHUCTBUM, MPUHOCAIIUX BPEI OKPYKAlOLIEeW MPUPOTHOW Cpeje,
YMEHHUE TMPOTHO3MPOBATH HEOIArONPHUSITHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAIIATH UX;

HaJIMYUE PA3BUTOrO 3KOJOTMYECKOIO MBIIIIEHHS, SKOJIOTUYECKOW KYIbTYpPBI, OIBITA
JEATEIbHOCTH  JKOJOTHYECKOM HANpaBICHHOCTH, YMEHHMS pPYKOBOJACTBOBAaTbCA HMMHU B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIBHOM IPAKTUKE, TOTOBHOCTU K YYAaCTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOITMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MIO3HAHHUS:

c(OpPMUPOBAHHOCTH MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKM W OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha JHajore KyJIbTYp,
CIOCOOCTBYIOILIEr0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3BIKOBOM U YNTATEIbCKOM KYJIbTYpPbI KaK CPECTBA B3AUMOICHCTBU
MEXAY JIOJbMH U IO3HAHUS MUDA;

MOHUMaHHE CrenUu(pUKN OMOJIOrMM KaK HAyKH, OCO3HaHUS €€ poiu B (HhOPMUPOBAHHUU
PAlMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIECHUS 00 OKpYXKarolleM
MHUpEe KaK O eJUHCTBE NPUPOJBI, 4YeJIOBEKa M 0OmecTBa, B IO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelieHuH NpoodIeM COXpaHeHUsI IPUPOTHOTO PAaBHOBECHS;

yOexKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JJISI COBPEMEHHOM MBUIM3AIMU: 00CCTICUCHHUS
HOBOT'O YpOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIXOAA U3 TII00AIBHBIX
9KOJIOTHUECKUX Mpo0sieM U o0ecrieueHns nepexoa K yCTOMYNBOMY Pa3BUTHIO, PAlIMOHAIBHOMY
UCTIOJIb30BAHUIO MIPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJIOTMYECKMX 3HAHUHN B LIEJSX MOBBIIMICHUS OOIIei
KYJBTYpbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
TPAaMOTHOCTH 00YJaroIuXcsi, OpMUPYEMON MPU U3YICHUU OMOJIOTHH;

MIOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IMOJydyaeMble 3HAaHUS s aHalu3a M OOBSCHEHUS SBJICHUN
OKpY’KaIOIIer0 MHUpa M MPOUCXOIANIMX B HEM H3MEHEHHMH, YMEHHE JelaTb OOOCHOBAHHBIC
3aKJIIOYEHUSI HAa OCHOBE HAy4dHbIX ()aKTOB U HMEIOIIMXCSA JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTUYECKUE 3HAHUSA MJISl peIlleHus
npo0JeM B peabHbBIX KU3HEHHBIX CHUTYallUsX;

OCO3HaHUE LEHHOCTH HAyYHOU JESATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOECKTHYIO U
MCCJIEIOBATEIBCKYIO AESITENIHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHHUM 1O OHOJOTMM B COOTBETCTBUH C IKHU3HCHHBIMH
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3ybTaThl OCBOCHUsS y4eOHOTo mpeamera «bHOJOrHs» BKIFOYAIOT:
3HaYUMbIC I (DOPMHPOBAHHMS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCITUILUTHHAPHBIC
(MeXMpeaMEeTHbIC) O0IICHAYYHBIC TOHSATHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpPa
U crienu(UKy METOJIOB IMO3HAHHUS, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (BEHIECCTBO, SHEPTHS,
SIBICHHUE, IPOIECC, CUCTEMa, HAYYHbBIH (aKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCICOBaHNEe, HAOJIOJCHUE, M3MEPEHHUE, SKCIICPUMEHT M JPYIHX), YHHUBEPCAIbHBIC
yueOHbIe JeiicTBUs (IIO3HABATE/IbHBIC, KOMMYHUKATUBHBIC, PETYJISATUBHBIC), 00CCIICYMBAOIINC
dbopMupoBaHUe (PYHKIIMOHAIBHOH T'PAMOTHOCTH W COIMAIBHON KOMICTCHIIMH OO0YYaroIIuXcs,
CIIOCOOHOCTH oOyJarmuxcs HCIIOJIb30BaTh OCBOEHHEBIE MEXTUCIUTIITUHAPHEIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCAJIbHBIC YyYeOHBIC JCHCTBHS B II03HABATCIBHOW W
COLIMAJIbHOM IIPAKTHKE.



MertamnpeaMeTHbIe pe3ysIbTaThl OCBOSHUS MPOTPaMMBI CPETHETo O00IIero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OgJiaeHne YHUBEPCAIbLHBIMH Y4eOHBIMHU MO3HABATEIbLHBIMH eI CTBUSIMH:

1) 6a3oBble JIOrUYecKHe IeiicTBUS:

CaMOCTOSITENTLHO (OPMYJIMPOBATh M AKTyaJH3HpOBATh MpPOOJIEeMy, paccMarpuBaTh €&
BCECTOPOHHE;

UCTIOJIb30BAaTh TPU OCBOCHUHM 3HAHWUH TNPHEMBI JIOTHYECKOTO MBIIUICHHS (aHam3a,
CHHTE3a, CpaBHEHMA, KIACCUPHUKAIMH, OOOOIICHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
TOHSTHH (BBIIENATH UX XapaKTePHbBIE MPHU3HAKH, YCTAHABJINBATH CBSI3U C APYTUMH ITOHITHSIMH );

OTIPEICTIATh IENU JEeATEILHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HUX JOCTHKCHHUS,
COOTHOCHTD PE3YJIbTATHI JACATEIbHOCTH C IIOCTABJICHHBIMH LEJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS s OOBsICHEHHS ()aKTOB U SIBICHUU KUBOM
TPUPOIB;

CTPOUTH JIOTUYECKHE pacCyXIeHus (MHAYKTUBHBIC, JEAyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX SBICHHSAX, (HOPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS,

MPUMEHSTh CXEMHO-MOJICIIBHBIE CPEJICTBA JJIsl TIPE/ICTABICHUS CYIIECTBEHHBIX CBSI3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUM Pa3HOTO pPoa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUSI IPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIINX CSI MaTepUATbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JESATEIBHOCTH, OIICHUBATH COOTBETCTBUE PE3YIbTATOB IEISIM,
OILICHUBATh PUCKH MOCIICICTBUI IEATSILHOCTH;

KOOPJIMHUPOBATh W BBINONHATH pPabOTy B YCIOBHSX pEATbHOTO, BHUPTYaIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbIe HCCJIEN0BATEIAbCKHE TeHCTBUSI:

BIIQ/ICTh HABBIKAMU Y4€OHO-HCCIIEIOBATEIBCKON U MPOSKTHOW AESITETbHOCTH, HABBIKAMH
paspeuieHust mpoOiieM, ClOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY IOMCKY METOJIOB
pEIIeHUs TPAKTUIECKUX 3a]1a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMUS,

WCTIOJIb30BaTh PAa3IMYHBIE BUABI JEATEIBHOCTH MO IOJYYCHUIO HOBOTO 3HAHHS, €r0
UHTEPIIPETAINH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHTYAIMsIX, B TOM YHCIE TPHU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX IPOCKTOB;

(hOopMHUPOBATh HAYYHBIN THUIT MBIILJICHHS, BIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMU
TOHSATUSIMH U METOJAAMU;

CTaBUTHh M (POPMYIHPOBATH COOCTBEHHBIC 3a/la4ll B 00pa30BaTEIbHOU ICSITENLHOCTH U
KU3HEHHBIX CUTYAIIUsX;

BBISIBIISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyallM3UpPOBaTh 3aJady, BBIIBUTATH
THIIOTE3y €€ PeIICHHUs, HAXOIUTh apryMEHTHI JUTsI J0Ka3aTebCTBAa CBOMX YTBEP)KACHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHATM3UPOBATh TIIOJIYUYCHHBIE B XOJAE pEIICHHUS 3aJa4l pe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CHTYAIIUsIM, OIICHHBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISTh LIEJCHANPABICHHBINA MOUCK MEPEHOCa CPEICTB U CIOCOOOB ICHCTBUS B
poeCCHOHABHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHWA B T[O3HABATEIBHYIO U MPAKTHYECKYI0 0oO0JacTu
KHU3HEICATESIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIC WICH, IpeIJIararb OPHUTHHAJIBHBIC TOIXOABI M PEUICHHUsS, CTaBHUTH
pOOJIEeMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmaunmeii:



OPHUEHTHPOBATHCS B PA3TMYHBIX UCTOYHUKAX HHPOPMAHUH (TEKCTE y4eOHOTO TMOCOOus,
HAYYHO-TIOMYJISIPHOM JTUTEepaType, OMOIIOTUYECKUX CIIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHAMM3UPOBATh HWHGOPMAIMIO DPA3JTMYHBIX BHIOB U (GopM
NpEeCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTHBOPEUYHBOCTH;

(dbopMynupoBaTh 3aMpochl W MPUMEHSATh pa3IMYHble METOJbl IPU TIOUCKE U OTOOpe
Ouonornyeckoit MHGOpMaIK, HEOOXOIUMOM /7S BHIIOJTHEHUS y4eOHBIX 3a/1a4;

MpHOOpeTaTh ONBIT MCHOIb30BaHUS HWH(OPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTHIA,
COBEPILIECHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3TUUHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY TMPEACTaBICHUS OHUOJIOTHYCCKOM
uHpopManuu (cXxeMbl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOe);

WCIIOJIb30BaTh HAy4YHBIA S3BIK B KauyecTBE CpelICTBAa IpuU paboTe ¢ OMOIOrHYEecKOM
uHpOpMalMel: MPUMEHITh XUMUYECKUE, (PU3UUECKUEe U MAaTEeMaTUYEeCKHE 3HAKH W CHMBOJIBL,
dbopmysbl, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISAHOCTH;

BJIaJIETh HaBBIKAMU pAcClO3HABaHMs M 3alIUThl HH(pOpMAIUH, HHYOPMAIIMOHHOM
0€30MaCHOCTH JTUYHOCTH.

OBiaeHne yHMBepPCAJIbHBIMH KOMMYHHMKATUBHBIMH A€l CTBUSIMMU:

1) o0menue:

OCYILIECTBIISATh KOMMYHHKALIMU BO BCEX cepax *KU3HU, aKTUBHO Y4aCTBOBAThH B JHAJIOTE
WIN JIUCKYCCHUU TI0 CYLIECTBY OOCYXIaeMOM TeMbl (YMEHHME 33JaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KICHHUs] OTHOCUTEJIbHO BBINIOJHEHHUS IMpeajgaraeMoil 3ajJaud, YYHUTHIBaTh MHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUHI APYTUX YUaCTHUKOB JUANIOTA WU TUCKYCCHUH);

pacrno3HaBaTh HeBepOallbHbIE CpEACTBa OOIIEHHS, MOHMMATh 3HAYEHUE COLUAIbHBIX
3HAKOB, MPEINOCHUTOK BOSHUKHOBEHUS KOH(DJIMKTHBIX CUTYAIUi, YMETh CMATYATh KOH(MIUKTHI U
BECTH MEPEroBOpPHI;

BIIQJICTh PA3IMYHBIMH CIIOCOOAMU OOINCHUS W B3aUMOJACHUCTBHS, MOHUMATh HAMEPEHUS
OPYTUX JIOAEH, MPOSBIATh YBAXUTEILHOE OTHOLIEHHE K COOECEIHUKY U B KOPPEKTHOU (opme
(bopMyIHpOBaTH CBOU BO3PAXKECHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCHOJIb30BAHHEM SI3BIKOBBIX
CPECTB.

2) coBMecTHasl 1eATeJbHOCTD:

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAUBHIYAJILHON pabOThI IpH
penieHuu OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIIITOBBIX
¢dbopM B3aMOAEHUCTBUS MPH PEIICHUH YueOHO 3a1auu;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBUI € Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)KI0TO WICHA KOJUIEKTHUBA;

MPUHUMATh L€ COBMECTHOM JeATEIbHOCTH, OPTraHW30BbIBATH U KOOPAMHHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEIEIIATh POJIM ¢ Y4ETOM MHEHUM
YYaCTHUKOB, 00CYXIaTh pe3yJabTaThl COBMECTHOU PaOOTHI;

OILICHUBATh KA4eCTBO CBOETO BKJIA/Ia U KAXKJOTO YJaCTHHKA KOMAH/IbI B OOIIHI pe3ynbTart
1o pa3zpaboTaHHBIM KPUTEPUSIM;

mpeajaraTh HOBBIE MPOEKTHI, OICHUBATh HJIEU C TO3HWIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILLIECTBIATh IMO3UTHBHOE CTpPAaTETHYECKOE IIOBEJICHHE B PpA3IMYHBIX CHUTYalMAX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUITUATHUBHBIM.

OBiajieHne YHMBEPCAILHBIMH PeryJsiITUBHBIMU 1€l CTBUSIMM:

1) camoopranmszaums:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS JUIsl BBISABICHUS MPOOJIEM W WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYallUsX;



BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNENCTBUAX M IOCTYIKAaX 10 OTHOLIEHUIO K XMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYXKAaIOIINX;

CaMOCTOSITENILHO OCYILECTBIISATh TMO3HABATENBHYIO ACSATEIbHOCTb, BBIBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B O0Opa30BATEIBHOM JESITCIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIHO COCTABJIATH IUIAH PELIEHUs TPOOJIEMBbI ¢ YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacupsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTECHHN;

Jies1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 3a PEILECHHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBICHHUIO IIIUPOKOHN SPYAUIIMHN B pa3HBIX 00JIACTIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUSIM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YNIbTATOB LEISM;

BJIJICTh HaBbIKAMH MTO3HABATEIBHOMN pedieKCUn KaKk OCO3HAHHSI COBEPIIIAEMBIX JICHCTBUIA
Y MBICJIUTEJIBHBIX MIPOIIECCOB, UX PE3YIbTaTOB U OCHOBAHUI, UCIIOIB30BaTh MPUEMBI pedIeKCUN
JUISL OLIEHKU CUTYalluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLICHUBATh PUCKHU M CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHX IIPH aHAINU3€E PE3YNIbTAaTOB AEATEIbHOCTH;

3) npuHsiTHE Ce0HA U APYIUX:

PUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKH U JTOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI IPYTUX IIPHU aHAIU3€E PE3YNbTATOB ACATECIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO APYTUX HA OUIHOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MU C MO3ULUH JPYroro 4ejaoBeKa.

NPEJMETHBIE PE3YJIbTATHI

[IpenmetHsie pe3ynbTaThl ocBoeHus nporpammbl COO o 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crenuduueckue A ydeOHoro npenMera «buosorusy HayuyHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHHMIO, MHTEPIPETAlMM M IpeoOpa3oBaHUIO 3HAHUM, BHIIBI
NESTEIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUM B pa3lU4HbIX Y4eOHBIX
CUTYaIlUsX, a TAKXKE B PEANbHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ Onosorueid. B mporpamme
IpEMETHBIE PE3yJIbTaThl IPEACTABICHBI 110 F0JaM 00y4EHUsI.

[IpenmetHsle pe3ynbTaThl OCBOCHHUsI y4deOHoro mnpenmera «buonorusi» 6 10 knacce
JIOJKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTE W POJH OUOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
6uonoruu, GyHKIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKaA JUIsl PELLICHHS AKU3HEHHBIX 3a7a4;

YMEHHUE PACKPBIBAThH COJIEpKaHHE OMOJIOTHUECKUX TEPMHUHOB U MOHSATHI: )KU3Hb, KIIETKA,
OpraHu3M, MeTabo0Jn3M (0OMEH BEIIEeCTB U MPEBpaIlleHne YHEPTUH ), TOMEOCTa3 (CaMOpEeTyJIISAIHS),
YpOBHEBas  OpraHM3alusi  JKHUBBIX  CHCTEM, CaMOBOCIPOU3BEAECHHE  (PEHpOLyKIMs),
HACJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U PA3BUTHUE;

YMEHHUE Hu3JaraTb OMOJIOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHas,
HEeHTpalbHasT JOTMa MOJEKYJsipHOW Owosorun), 3akoHel (I'. Mennens, T. Moprana, H. .
BaBuioBa) u yueHus (0 LEHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyJIbTypHBIX pactenuit H. .
BaBunoa), onpenensats rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIJIeTh METOJaMH HAayYHOTO MO3HAHUS B OMOJIOTMU: HAOMIO/EHHE U OIMCaHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJICHUH, OpraHu3alys | IMpPOBEJCHHE OHOJOTHYECKOro



9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIeIyeMbIMU
BEJIMUMHAMU, OOBSICHCHHE TOJNYyYEHHBIX PEe3YylIbTaTOB, HCIIONH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIACNATH CYIIECTBEHHBIE NMPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U HYKAPHOT,
OJITHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHa BELIECTB U
MpEeBpaIleHHs] YHEPTUN B KIIETKe, (POTOCHHTE3a, TUIACTUYECKOTO0 M IHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO03a, MeW03a, OIUIOJ0OTBOPEHUS, PAa3MHOXKEHHSI, UHIUBUIYATIbHOTO Pa3BUTHUS
OopraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJIyUYEeHHbIE 3HAHUS JUIsl OOBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, JJI TPUHSITHS MPAKTUYSCKUX PEIICHUH B TTOBCEIHEBHOM KU3HU C LIETbI0 00eCTeYeHUS
0€30MaCHOCTH CBOET0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJEH, COONIIOIEHUS HOPM
TPaMOTHOTO TIOBEJCHHS B OKpYXKAlOMIeW MPUPOAHOW cpele, MOHMMaHWE HEO0OXOIUMOCTH
UCIIOJIb30BAaHUSl JJOCTHKEHUI COBPEMEHHON OMOJOTMHM M OMOTEXHOJOTUH AJisi PallMOHAIbHOTO
MPUPOIOTIOIB30BAHUS;

YMEHHE pelaTh SJIeMEHTapHble TEeHETHYECKHe 3aJaud Ha MOHO- U JTUTHOpHIIHOE
CKpEIIMBaHKE, CIETUICHHOE HACIIE0BAaHUE, COCTABISATh CXEMbl MOHOTHUOPHUIHOTO CKPEIIUBAHUS
JUISL TIpe/ICKa3aHus HaclleZJOBaHUS IPU3HAKOB y OPraHNU3MOB;

YMEHHUE BBITIOIHATD JIAOOPATOPHBIC U NMPAKTHYECKUE PabOThI, COOMIOAATH MpaBHia MPH
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKU OIEHUBATh M WHTEPIPETHPOBATh MH(POpPMAIHMIO OMOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYUYHbIE 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi MH(}OpMaIMK, HAyYHO-TIONYJSPHBIE MaTEPUalbl), ITHUECKAE ACTIEKTHI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeTULIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOIICHUs, 000O0IIas
OMOJIOTHYECKYI0O HMH(POPMAIMI0O M3 HECKOJIbKUX HCTOYHHKOB, TIPaMOTHO HCIIOJIb30BaTh
NOHSATUIHBIN anmapat OMOJIOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOEHHUs YydeOHoro mpenmera «buonorusi» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUUA O MECTE€ U POJIM OUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUSA
€CTECTBCHHBIX HayK, B (DOPMHpPOBAaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUs, O BKJIA/I€ POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON TPAMOTHOCTH YeNIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBATh CO/IepKaHe OUOIOrMYECKUX TEPMUHOB U TIOHATUHN: BUI, ITOMYJISIHS,
reHo(OHA, SBONIONWS, JBWXKYIIME CHIBI ((aKTOpbl) 93BOJIOIUHU, MPUCTOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa30BaHHE, OSKOJOTHYEeCKHe (DAKTOPBI, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, [IETIH MMUTaHM, SKOJOTHYecKast upamuia, OuoreoreHo3, ouocdepa;

yMEHHE Wu3Jarath Ouoyiornyeckue Teopuu (dBononnoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKAasl TEOPHs SBOJIOLINN), 3aKOHBI K 3aKOHOMEPHOCTH (3apopiiieBoro cxoacTea K. M.
bapa, dyepenoBanusi riaBHBIX HampaBiieHW U myteil sBomonuu A. H. CeBeproBa, yueHus o
6uocdepe B. U. Bepnajickoro), onpeaesnsTh rpaHUIbl X TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJETh METOAaMH HAYYHOTO MO3HAHUS B OMOJOTUU: HAOIIOJEHHE U ONMMCAHHE
JKUBBIX CHCTEM, IMIPOLIECCOB W SBJICHUM, OpraHu3amus ¥ TMPOBEACHUE OHOJOTUYECKOTO
SKCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIeTyeMbIMU
BEJIMUMHAMU, OOBSICHCHHE TONYyYEHHBIX PEe3YylIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BHJIOB,
MOMYNSIUMA, TPOAYLEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOreolEeHO30B U SKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHU1000pa30BaHMsl, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBUS DKOJOTHYECKUX (HDaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEILIECTB U MOTOKA SHEPTHH B SKOCUCTEMAX, AHTPOIMOTEHHBIX U3MEHEHUI B



9KOCUCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB U OHOT€OXMMHYECKHX LHKIOB B
ounocdepe;

YMEHHE MPUMEHSTH MMOJIyYeHHbIE 3HAHUS JUIsl OOBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, JJIs1 TPUHSITHS MPAKTUYCCKUX PEIICHUH B TTOBCEIHEBHOM KU3HU C LIETbI0 00eCTeYeHUS
0€30MacCHOCTH CBOET0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJEH, COONIIOIEHUS HOPM
TPaMOTHOTO TIOBEJCHHUS B OKpYXKAlOMIeW MPUPOAHOW cpele, MOHMMaHWE HEO0OXOIUMOCTH
UCIIOJIb30BaHUs JIOCTUKEHUM COBpPEMEHHOM OouoIoruu IE paloHaIbLHOTO
MPUPOIOTIONB30BAHUS;

YMEHHE pellaTh AJIEMEHTapHble OMOJOTMYECKHE 3aJaud, COCTABIIATH CXEMbI IepeHoca
BEILECTB U SHEPTUH B 3KOCHCTEMAaxX (LIE€MU MUTAHUS);

YMEHHE BBINOJHATH JJAOOPATOpHbIE U MpaKTUYeCKHue paboThl, COONIONATh MpaBUia Mpu
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTHUYECKH OLEHHBAaTh M WHTEPIPETHPOBATh MH(OpPMAIHIO OHMOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi HWH(OpMaNK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), paccMaTpuUBaTh TJIOOATBHBIC
HKOJIOTHUECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJIbKUX HCTOYHHKOB, TIPaMOTHO HCIIOJIb30BATh
NOHSATUIHBIN anmapat OMOJIOTHH.



PA3JEJ 3. TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
Ne  HauMeHoBaHMe pa3/iesioB U KoauuecTBo 9acoB DJIeKTPOHHbIE
n/n TeM MPOrpaMMBbl (undposrbie)
oOpa3oBaTe/ibHbIE
pecypchl
Bcero Kourpoas IlpakTnu
HbIE ecKHe
padoThI padoTsI
1 Bbuonorus xak Hayka 2 0.5 bu6mmoreka [IOK
https://m.edsoo.ru/7f
41¢292
2 JKuBBIC CHCTEMEBI U X 1 Bbubnuoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f
41¢292
3 XUMHUYECKHUM COCTaB U 8 1 Bubnuoreka [IOK
CTPOEHHUE KIICTKH https://m.edsoo.ru/7f
41¢292
4 KusHenesaTeabHOCTh KIETKHA 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f
41¢292
5 PasmHOXeHUE 1 5 1 bu6mmoreka [IOK
WHIAUBUAYAIBHOE PA3BUTHE https://m.edsoo.ru/7f
OpraHu3MoOB 41¢292
6 HacnencTseHHOCTE U 8 1.5 bu6mmoreka [IOK
M3MEHYHUBOCTh OPTaHU3MOB https://m.edsoo.ru/7f
41¢292
7 Cenexkuusi OpraHu3MOB. 3 bu6mmoreka [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f
41¢292
8 PezepBHOE Bpemst 1 bubnuorexa [JOK
https://m.edsoo.ru/7f
41¢292
OBUIEE KOJIMYECTBO YACOB 34 0 4
I1O ITPOTPAMME
11 KJIACC
Ne HaummeHoBaHMe pa3iesioB H KoJsnyecTBO 4acoB DJIeKTPOHHbIE
n/ TEM NPOrpamMMael Bcero Koutpoabr IIpaxkTuy (undpossie)
1| HBIE ecKHe oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcenl
1 DBOJIIOMOHHAS OMOJIOTHS 9 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f
41cc74
2 Bo3HuKkHOBEHUE U pa3BUTHE 9 0.5 bubnuorexa [JOK
JKU3HU Ha 3emiie https://m.edsoo.ru/7f
41cc74




3 Opranu3Mbl 1 OKpyXKaromas 5 1 bubmmoreka [JOK
cpena https://m.edsoo.ru/7f
41cc74
4 CooOmecTBa 9 bubmnorexa [JOK
YKOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f
41cc74
5 PeszepBHoe Bpems 2 bubnmoreka [JOK
https://m.edsoo.ru/7f
41cc74
OBUIEE KOJIMYECTBO YACOB 34 2.5

I10 ITPOIT'PAMME




