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HHOACHUTEJBbHAA 3AIINCKA

[Tpu pa3paboTke NpOrpaMMbl MO OUOJIOTUM TEOPETHUECKYI0 OCHOBY JJISI OIPENEIICHUS
NoAX0J0B K (opMmHupoBaHUIO cojepxaHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaiabHbie nonoxenus GI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COIEp:KaHus,
pe3ynbTaToB 00y4eHHs U TPeOOBAHUU K YPOBHIO MOATOTOBKH BBIMYCKHHUKOB, MOJOXEHHS 00
O0MMX LENSIX W NPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero oopaszoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOKEHUs 0 crerudpuke OUoIoruu,
eé 3HaYeHHM B INO3HAHHUU KUBOU npupoasl H o0ecrieuenuu CYHICCTBOBAHUA YCJIIOBCUCCKOI'O
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPE/Ie]IeHbl OCHOBHbBIE (DYHKIUU MPOTrPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu 1aét npeacTaBiIeHue o Hensx, 00 o0iieil ctpaTeruu 00y4yeHus,

BOCIIUTAaHUSI M Pa3BUTUS OOyYarOMIMXCS CpeacTBaMHu ydyeOHoro mnpenmera «buomorusy,
onpezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue 0
paszenaMm M TeMaM, PEeKOMEHAYEMYIO IOCIEeIOBAaTeIbHOCTh M3YUYCHHsS Y4eOHOro Mmarepuaia C
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKU 00pa30BaTENIbHOIO IMpoIiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarONIIXCsl.
B mporpamme mo OuoNIOrHM TakXKe YYUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JHMYHOCTHBIM,
METaINpeIMETHBIM M MPEIMETHBIM pe3ysibTaTaM 00y4deHus B (JOPMUPOBAHUU OCHOBHBIX BHOB
y4eOHO-TT03HABATENbHON JIeATEIbHOCTH/YUeOHBIX JCUCTBUI 0Oydarolmuxcs IO OCBOSHUIO
coJiepKaHusl OMOJIOTUIECKOTO 00pa30BaHMUS.

B nmporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIi ypOBEHB) peaM30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHUM Ouosorum, Omaromaps dYeMy B HEHW NpocMaTpuBaeTcs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOIO
MHPOBO33pPCHUA, OCHHOCTHBIX OpI/IeHTaIII/Iﬁ JIMYHOCTH, OKOJIOTHUYECKOT'O MBINIJIICHU A,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e JKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYyKarolen
npupogHoii cpene. IlosTomy Hapsimy ¢ u3ydeHHEM OOIIEOMOJIOTHUECKUX TEOPHi, a Takke
3HaHWUI O CTPOEHUH KUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HIX
IPOIIECCOB B TPOTpaMMe TO OHMOJIOTUM YJEeNIeHO BHHUMAaHHE HCIOJIH30BAHUIO MOIYYEHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU AJIS1 PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHcIe: TPODUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKA, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHS,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Kalollel MPUPOIHON cpefe,
aHajaW3a BIMSHUS XO3AUCTBEHHOU ACATCIIBHOCTU 4YCJIOBCKAa Ha COCTOAHHME TPHUPOAHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHWJIEHHE BHHUMAHMS K MPUKIATHON HAMpaBIEHHOCTH Y4eOHOTO
npeamera «buonorusa» MPOAUKTOBAHO H€06XOHI/IMOCTI)I-O oOecrieueHns YCHOBI/Iﬁ JJI pCHICHUA
OJIHOM M3 aKTyalbHBIX 33/1a4 MIKOJFHOTO OMOJIOTHUECKOT0 00pa3oBaHus, KOTOpas Mpenoiaraet
dopmupoBaHrEe y OOYYarOIIUXCs CIIOCOOHOCTH aIanTHPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHe cpemHero o0miero oOpa3oBaHus 3aHUMaeT BaxHoe Mecto. OHa
obecrieunBaeT (GopMUpOBaHUE y OOYYAIOIMIMXCS TPEACTABICHUNM O HAay4yHOW KapTHHE MHpa,
pacuupsieT 1 00001IaeT 3HaHUs O )KUBOM MPHUPOAE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHMW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBHUSA JUISA: TO3HAHUS 3aKOHOB JKHUBOH MPUPOIBI,
dbopmupoBanns (PYHKITMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJIEHHS, [IGHHOCTHOTO OTHOIIICHUS K dKUBOU MPUPOJIE U YETIOBEKY.
Bonbmoe 3HaueHne OHMOJIOTHSI UMEET TAKIKE AJid pCIICHHA BOCIIMTATCIIBHBIX WM Pa3BUBAIOIINX
3aJa4 cperHero oOImero oOpa3oBaHus, coLMANM3aluu oOyuarommuxcs. M3yueHue Ouoioruu
o0ecrieynBaeT YCII0BUA JIA (i)OpMI/IpOBaHI/ISI HHTCJUICKTYAJIbHbBIX, KOMMYHHKAIIMOHHBIX M
WH(OPMAIIMOHHBIX ~ HABBIKOB,  ACTETHYECKOH  KYyIbTyphl, CHOCOOCTBYeT  HMHTErpallid
OMOJIOTMYECKUX 3HAHUHN C NPEJICTABICHUSAMHM M3 JIPYTUX Y4YeOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBaHHbIe MONOXKEHUS O MpeJHA3HAYCHUN y4eOHOTo MpeaMeTa



«buonorus» cocTaBWIIM OCHOBY JUIsl ONPEIENICHUs MOJIXO0J0B K OTOOPY M CTPYKTYPHPOBAHHIO
€ro COJIepKaHus, MPEJCTABICHHOTO B MPOTPAMMeE 10 OMOJIOTHH.

OT160p conepkanus yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYLIECTBIIEH
C TIO3HMLUHI KYJIBTYpOCOOOPa3HOTO MOAX0a, B COOTBETCTBUU C KOTOPHIM O0YYArOIIUECS TOJIKHBI
OCBOUTH 3HAHUS U yMEHHS, 3HaUMMbIe ISl (POpMUPOBAHUS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYXKAIOLIEH NPUPOAHON cpene, BOCTpeOOBaHHBIC B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIIUH OMOJIOrMYECKOT0 00pa30BaHMUsL.
CTpyKTypUpOBaHUE COJEp)KaHUS y4yeOHOro Marepuaja B IporpamMme 10 OHOJOTUU
OCYILECTBIICHO C y4ETOM MPHUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTENILHBIX 0COOCHHOCTSIX
JKUBOM TpUPOIBI, O €€ ypOBHEBOIl OpraHM3allid U HBOJIIOIMU. B COOTBETCTBUM C 3THUM B
CTPYKType ydeOHOro mpenmera «buosnorus» BbIIEIEHBI CIEAyIOIINE COIEpKaTeIbHbIE JTHHUM:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTeMay,
«Opranusm Kak Ouosiornyeckas cuctema», «CuctemMa U1 MHOrooopasue OpraHu4ecKoro MUpay,
«OBOIIOLIHS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

Henbp u3yuenus yuebHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u nNpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 3TU 3HAHUS JJII TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MPOOIIEM.

JlocTiwkeHne menu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE

o0ecreunBaeTcs pelieHrueM CIEAYIOIMUX 3a1au:
OCBOCHHE OOYYarOIIMMUCS CHUCTEMbl 3HAHWH O OMOJIOTHUYECKHX TEOPHSX, yUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWIax, CIyXalluX OCHOBOM A  (opMUpPOBaHUs
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOAAX HAay4YHOI'O I103HaHUf,
CTPOEHUH, MHOTOOOpa3sMu U OCOOCHHOCTSX MKHUBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3alluy,
BBIJIAIONTUXCS] OTKPBITUSX U COBPEMEHHBIX MUCCIIEIOBAHUSIX B OUOJIOTHH;

dbopMupoBaHue y oOydarolmuxcs MO3HABATENbHBIX, MHTEIUIEKTYAIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEH B MpolLEecCe aHAINM3a JAaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TJISOB,
UJeN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHE y oOOyuwarommxcs oOmeil KyJabTyphl, (QYHKIMOHAIBHOW I'PaMOTHOCTH, pa3BUTHE
YMEHHH OOBSCHSATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA KMUBOW MPUPOJIBI HA OCHOBAHUU
3HAHUH U OTBITA, OJYYCHHBIX MPU U3YyUYEHUU OUOJIOTHH;

dbopMupoBaHUe Yy 00yUarOMINXCS YMEHUHN WLTIOCTPUPOBATH 3HAUECHHE OMOOTHYECKUX 3HAHUH B
MPaKTUYECKOU JICSITEIIBHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U
arpoOHUOTEXHOIIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH TTO3HAHUSI YEIIOBEKOM >KUBOW MPHUPOIBI,
HE00X0MMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJOTUYECKUX UCCIIEJOBAHUI;

OCO3HAaHHE IEHHOCTH OWOJOTHYECKUX 3HAHWW [UIsl TOBBIIMICHUS YPOBHS OKOJIOTHYECKON
KYJBTYPHI, 1711 (GOPMUPOBAHKS HAYUYHOTO MUPOBO33PEHNS,

MPUMEHEHHE TPHOOPETEHHBIX 3HAHUN M YMEHUI B TOBCETHEBHOU >KWU3HU JUISI OIEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulel cpene, COOCTBEHHOMY
3J10pOBbI0, 000OCHOBAHHE U COOIIOICHHE Mep NMPOPUIAKTUKH 3a00JI€BaHUMA.

B cucteme cpennero obmero oopazoBanus «buonorusy», nzydaemas Ha 0a30BOM YPOBHE,
SBIISIETCS O0S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcrecTBeHHO-HAyUHBIE TPEAMETHI.

Jns m3ydeHust Ononoruu Ha 06a30BOM YpOBHE CpeHEro o0Iero oOpa3oBaHHs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34 vaca (1 gac B Henemio).



COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus kak Hayka. CBsi3b OWONOrMH C OOIIECTBEHHBIMHM, TEXHHUYECKMMHU W JIPYTUMU
€CTECTBCHHBIMU HayKaMu, (QUIOCO(HEH, ITHKOW, 3CTETUKOH M TpaBoM. Poibp Ouomoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.
Metoapl TO3HAHUS >KUBOW TPHUPOABI (HAONIOJEHHE, SKCHEPUMEHT, OIHMCAaHUE, H3MEpeHHeE,
KJ1accuukanus, MOJASIMPOBaHNE, CTATUCTUIECKAss 00pad0OTKa JaHHBIX).

JleMoHCTpanum:

Ioptpetst: Y. dapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTOobl TO3HAHUS KUBOU TPUPOIBI».

JlaGopaTopHble U NpaKkTH4YecKHe PadOThI:

[TpakTueckast pabora Ne 1.  «lcnonp3oBaHue pa3auyHbBIX METOJOB MpPU  H3YyHYEHUU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M HX OpPraHU3al M.

JKuBblie cuctemsl (0MOCHCTEMBI) KaK MpeAMeT u3ydeHus Ouonorud. OTandre >KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOIbI.

CaoiicTBa OmocucTeM M UX pa3zHooOpasue. YPOBHU OpraHu3aluyd OMOCHCTEM: MOJEKYJSPHBIH,

KJICTOYHEIH, TKaHEBEIH, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUI0BOM, 3KOCHCTEMHbII
(buoreoneHOTHYECKHI ), OMOC(EPHBIN.
JleMoHCTpanum:

Tabnuibl U cxembl: «OCHOBHBIE TPU3HAKH KU3HI», « Y POBHH OPraHU3aLUH KUBOU IIPUPOABDY.
O6opynoBanue: Mozaenb Moekysl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHHUE KJIETKH.

XUMUYECKUH COCTaB KJIETKU. XMMHUECKHUE FIEMEHThI: MAKpPOAJIEMEHThI, MUKPO3JIeMEHTHI. Bosia
Y MUHEpaJIbHBIE BEIIECTBA.

@YHKIMY BOJbI U MUHEpAIbHBIX BELECTB B KieTke. [loanep:kanrne ocMoTHYECKOro OasiaHca.
benku. CoctaB u cTpoeHue 0eIKoB. AMHUHOKHCIOTBI — MOHOMephl OenkoB. HezameHuMmsble u
3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHUECKUE
cBolcTBa 0enKkoB. buonornyeckue GPyHKIUU OEITKOB.

®epmeHTl — Ouosorndyeckue Karanuzatopel. CrTpoeHue ¢QepMmeHTa: axkTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Omianuuss  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBonapl: MOHOcaxapuabl (TJIFOKO3a, puboO3a U Ae30Kcupubo3a), aucaxapujibl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmal, TIJIMKOTeH, Ie/unono3a). buonornueckue QyHKIuu
YTJIEBOJIOB.

Jlunuasl: Tpurnuuepuasl, dpochonunuabl, crepouasl. I'uapodunabHO-THAPOPOOHBIE CBONCTBA.
buonoruueckue pynkunn aununoB. CpaBHEHHE YIIIEBOAOB, OEKOB U JTUMUA0B KaK UCTOYHUKOB
DHEPIHH.

Hykneunoseie kucnorsl: JJHK u PHK. Hykieotunbpl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxnuu PHK. Buast PHK. AT®: ctpoenue u
GyHKIIH.

[lutonorus — Hayka o kjerke. Kierounast Teopus — mpumep B3aMMOACUCTBUS uael U (HakToB B
HAy4YHOM IMO3HaHUU. MeTOo/1bl U3yUeHUs KIETKH.

Knerka kak wnenoctHas kuBas cucrema. OOIIMe NPHU3HAKM KIETOK: 3aMKHYyTas HapyKHas
MeMmOpaHa, mosekyisl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oenka.




Tumbl  KJE€TOK:  dykKapuoTudeckas U HpokapuoTuueckas. (OcCOOEHHOCTH  CTpOEHUs
npokapuoTuyeckoi kineTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOM KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAs CTEHKAa, TIJIMKOKAIMKC, WX (QyHKIHH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (yHkuuu. lluromnazmMa u e€ oOpraHoubl.
OnnomemOpanubie opranonasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MWUTOXOHApPHUH, IIacTuiabl. IIpomcxoxneHne MUTOXOHAPUHM U IUIACTHI.
Buner minactun. HememOpaHHbIE OpraHOUIbI KIIETKU: pUOOCOMBI, KJICTOUHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KTyTUKU. DyHKIUN OPraHOUA0OB KIETKU. BKitoueHus.

SAnpo — perynsTopHblii 1eHTp KiIeTkd. CTpoeHue snpa: siiepHas 000JI0YKa, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHcTpanum:

[optpertsl: A. JleBenryk, P. I'yk, T. llIBann, M. [lneiinen, P. Bupxos, Ix. Yorcon, @. Kpuk,
M. Yunkunc, P. ®panknun, K. M. bap.

[{narpammsbl: «Pacnpenenenre XuMHUECKUX 3JIEMEHTOB B HEXUBOW Npupozae», «Pacnpenenenue
XUMHYECKHX DJIEMEHTOB B JKUBOH IIPUPOJIE.

Tabmuubt u cxembl: «Ilepuonuyeckas TabIMIIa XUMHYECKUX AIEMEHTOBY», «CTpOSCHHE MOJICKYJIBI
BoJbl», «buocunres Oenka», «CrpoeHne Mojekyiabl Oenka», «CTpoeHue QepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapuoTUIeCKOn
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.
OOGopyioBaHME: CBETOBOM  MHUKPOCKOI, OO0OpyAOBaHHE JJsi IpPOBEACHUS HAOJIIOJCHUH,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, KUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHbie M NpaKTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 1. «M3ydyeHue KataluTUYECKOH aKTUBHOCTU (PEpMEHTOB (Ha IpUMeEpe
aMUJIa3bl WIHM KaTanasbl)y.

JlaGopatopHas pabota Ne 2. «M3yueHue cTpoeHHsI KJIETOK PaCTEeHH, )KUBOTHBIX U OaKTepuil oA
MHUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenaparax U UX OMUCaHUE».

Tema 4. ' KuznegeareJbLHOCTh KJIETKH.

OO6meH BewiecTB, WM MeTabONIU3M. AcCCUMWISIIMS (TUIACTUYECKUIT OOMEH) M JUCCUMMIISALUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOro Ipolecca Mmeradbonusma. Ponb 3akoHOB
COXpPaHEHHUS BELIECTB U SHEPTrUU B IOHUMaHUU MeTabosIn3Ma.

Tumnbr oOMeHa BeecTB: aBTOTpo(dHBIN U rerepoTpodHbIil. Ponb ¢pepMeHTOB B 00MEHe BeliecTB
Y TIPEBPAIIEHUN SHEPTUH B KIIETKE.

®otocunte3. CBeroBas M TeMHoBasg (a3bl  (orocuHTe3a. Peakuuum  QortocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HaAUCHUE (POTOCHHTE3A JIJIs KU3HH Ha 3emiie. BriusHue ycioBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.
XeMocHHTe3. XeMOCHUHTE3UpYIole OakTepun. 3HaueHue XeMOCUHTE3a JUIs )KU3HU Ha 3eMJle.
OHepreTuyecknii oOMeH B KJeTke. PaciiernieHue BelecTB, BBIJCICHHE M aKKyMYJIHMpPOBaHHE
SHEPTUM B KJIETKE. OTambl JHEpreTndeckoro odmeHa. [nmukonmus. Bpoxenune W ero BHUBL
Kucnoponnoe okucienue, WM KiIeToyHoe abixaHue. OkuciaurenbHoe (ochopuimpoBaHue.
D hHEeKTUBHOCTh YHEPTETUIECKOTO OOMEHA.

Peakumu matpuuHoro cunresa. ['enerudeckas nnpopmanus u JIHK. Peanu3zanus renetuueckoit
uH(popMalu B KJeTKe. ['eHeTH4ecKkuil Ko U ero cBoicTBa. TpaHCKpUIILUS — MaTpUYHBIN
cunre3 PHK. Tpancmsamus — OuocunHre3 Oenka. Otambel  TpaHcnsuuu. Koauposanue
aMUHOKHUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢Gopmbl xku3Hu — BUpychl. Mctopust otkpeitust BupycoB (. W. MIBaHoBckuif).
OcoOeHHOCTH CTPOEHMSI M KU3HEHHOTo LuKJIa BUpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoneduuura genoseka (BUY) —




Bo3Oyautens CIIN[la. OOpaTHass TpaHCKpHUIIWSA, peBepTa3za W HHTerpasa. IIpodumaktuka
pacmipocTpaHeHHs BUPYCHBIX 3a00ICBaHHUIA.

JdeMoHcTpanum:

[optperst: H. K. Konbos, [. 1. UBanosckuii, K. A. Tumupsizes.

Tabmumpl u cxeMbl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHIPHSY, «DHEPreTUYCCKUN
obMen», «Ximoporutacty, «®ortocunres», «Crpoenue JTHK», «CtpoeHue u GyHKIIMOHUPOBAHHE
reHa», «Cunte3 Oenka», «['eHeTmueckuii kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
»ku3HeHHbIH nuki Bupyca CIINa, 6akrepuodaray, «Pemmukanus JTHK».

O6opynoBanue: moaenu-antuiukanuu «Y npoenune JJHK u tpanckpunimsy», «bunocunres 6enkay,
«Ctpoenue KiIeTku», mojenb cTpykrypsl JJHK.

Tema 5. Pa3MHoOKeHHe U MHAUBHAYAJIbHOE PAa3BUTHE OPTAHU3MOB.

Knerounsnii 1wk, WM OKU3HEHHBIM IWMKJI KieTku. MHTepdaza u  wmuto3. Ilpomeccsl,
nporekaromue B uHTepdase. Permmukamms — peaknus marpudydoro cuure3a JHK. Crtpoenwme
XpoMOCOM. XPOMOCOMHBI HA0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonoruyeckue OCHOBBI Pa3MHOXKEHHUS U MHIUBUIYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Craaum muroza. lIpouecchl, mpoucXoAsve Ha pPa3HbIX CTAAMUSIX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aronTo3.

@opMBbI pa3MHOXKEHHS OpPraHW3MOB: Oecrosioe W mojioBoe. Buapl Oecronoro pa3MHOKEHUS:
JIeJICHUEe HaJBOe, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETATHBHOE
pa3MHOxeHue. ickyccTBEHHOE KJIIOHUPOBaHUE OPraHU3MOB, €0 3HAUEHUE JIJISl CEJIEKLINU.
[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiios. Craguu Meiiosa. [Iporecchl, mpoucxoasimue Ha cTaausx meiosa. [loBenenrne xpomocom
B Merio3e. Kpoccunrosep. bruosmornueckuil cMbIci U 3HaUE€HHUE MEH03a.

['ameTorenes — mporecc 00pa3oBaHMS IMOJOBBIX KIETOK y JKMBOTHBIX. [lOJIOBBIE JKeNe3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro30up,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaTto3onaoB. Omroaorsopenue. Ilaprenorenes.

WnauBuayanbHOe pa3BUTHE (OHTOTeHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHes). JTarbl
HMOPHOHANEHOTO Pa3BUTHSI Y TO3BOHOYHBIX )KHUBOTHBIX: JPOOJIEHUE, TaCTPYIISIIHS, OPraHOTeHes.
[TocTomOpuoHanbHOEe pa3BuTHE. THIBI MOCTAIMOPHOHATBLHOTO PA3BUTHS: TPSIMOE, HEMPSIMOE
(MmunHOYHOE). BrnusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC BHI3BIBATH
BPOKJIEHHBIE YPOJCTBA.

Poct u pa3Butue pactenmii. OHTOreHe3 IBETKOBOIO PACTEHHUA: CTPOCHHE CEMEHH, CTaauu
pa3BUTHA.

JdeMoncTpanum:

Tabmumpl U cxembl: «DOpMBI Pa3MHOXKEHHUST OPTraHU3MOBY», «JIBOWHOE OIJIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOoe pa3MHOXKEHUE pacTeHui», «JleleHne KiIeTku
OaxTtepuii», «CTpoeHHe MONOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KJIeTOUHBIN UKD,
«Pemmmkanus JTHK», «Mwuto3», «Meio3», «lIpamoe n Henpsimoe pa3BuTHe», «l'aMmeroreHes y
MJIEKOTIMTAIOIIUX U YeNloBeKay, « OCHOBHBIE CTaJJUN OHTOTEHE3a».

OO0opyoBaHue: MUKPOCKOT,  MHKporpenapatbl  «CHepMaro30uabl  MIIEKOMUTAIONIETO),
«Sineknerka miekonuTaromero», «KaprnokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anrauKanus «/enenue knetkn», moaens JJHK, Mogens MeTadazHoit XpoMOCOMBI.
JlaGopaTopHble U NpaKkTH4YeCcKHe PadoThI:

JlaboparopHass pabora Ne 3. «HabmiogeHume MuTO3a B KIETKaX KOHYHMKA KOpEIIKAa JyKa Ha
TOTOBBIX MHUKPOTIPETapaTax.

Jlaboparopuass pabora Ne4. «l3ydyeHue CTPOEHHs TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh H H3MEHYHBOCTH OPraHU3MOB.




[Ipeamer u 3amaun reHeTUKH. McTopus pa3BUTHS TEHETHKU. Poiib IUTOMIOTUH ¥ SMOPHOJIOTHH B
CTAaHOBJICHUU TEHETUKU. BKIIa] pOCCHICKUX U 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TCHETHKHU.
Metoapl TeHETUKH (THOPHUIONIOTHYECKUNM, IUTOTCHETHYECKUH, MOJICKYJISPHO-TCHETHYCCKU ).
OCHOBHbBIE TEHETHYECKHE TOHATHS. ['eHeTHuyeckass CHMBOJIMKA, MCIOJb3yeMas B CXeMax
CKpEIIMBaHUM.

3aKOHOMEPHOCTH HacJIeJOBaHUs IMPU3HAKOB, ycTaHoBJIeHHblE ['. MenneneM. MoHorubpuaHoe
CKpelIuBaHKe. 3aKOH euHO00pa3usi THOPUIOB MEPBOTO MOKoJIeHUs. [IpaBuiIo JOMUHHPOBAHUS.
3aKkoH paciieryieHus npusHakoB. [mmore3a umcrorel ramer. llomHoe U HemosiHOE
JIOMUHUPOBaHUE.

JurubpunHoe CKpEILUBAHUE. 3aKkoH HE3aBHCUMOIO HacJeI0BaHus MIPU3HAKOB.
[{uToreHeTYeCKUEe OCHOBBI JAUTHOPUIAHOTO CKpENIMBaHUSA. AHAIU3UPYIOIIEE CKpPEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOMIETO CKPEIIMBAHUS JIJTsI ONIPEICIICHHSI TEHOTHUTIA OCOOU.
CueruieHHOe HacleloBaHue NMpu3HaKoB. Pabora T. Moprana mo CLEMJIEHHOMY HacjaeIOBaHHIO
reHoB. Hapymenue cuenieHus reHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpHS HACIEICTBEHHOCTHU. ['eHeTuuecKrue KapThl.

'enetnka moma. XpoMOCOMHOE OMpeNeieHUuEe IMoJia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CIEIMJICHHBIX C
T1OJIOM.

N3menunBoCTh. Buabl M3MEHYMBOCTHU: HEHACIEJACTBEHHAs W HacljiencTBeHHas. Poib cpenbl B
HEHACJICJACTBEHHON HW3MEHYMBOCTH. XAapaKTEPUCTHKA MOIU(DUKATMOHHOM HW3MEHUYHUBOCTH.
Bapuanuonsbslii psinq U BapuandoHHas kpuBad. Hopma peakuuu npusHaka. KoauyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(DUKAIMOHHON H3MEHYUBOCTH.
HacnencrBenHasi, iin reHOTUIIHYECKAsT, K3MEHYMBOCTh. KoMOMHATHBHAS N3MEHYNBOCTh. Melo3
U TIOJIOBOHM TMPOIECC — OCHOBAa KOMOMHATHBHOM M3MEHYMBOCTH. MyTallmoHHAsi M3MEHUYHUBOCTb.
Knaccudukanus myTalnuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIE. YacToTa U MPUYHHBI MYyTaIIU.
MyrtarenHbie (GakTOphl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACICICTBEHHOW M3MeH4YmBOCTH H.
. BaBumoaa.

Buesinepnas Hac/IeICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka wuyenoBeka. Kapuotun denoBeka. OCHOBHbIE METOJbl TE€HETUKM YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXUMUYECKUM, MOJICKYJISPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAeNIeHHEe TEeHOTUIIA: IOJIHOT€HOMHOE CEKBEHHUPOBAHME,
TEHOTHIUPOBaHKUE, B TOM yucie ¢ nomoipio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeNnoBeKa: TeHHble OoNe3HH, OONEe3HW ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIE Oosie3HH. ComaThdeckue H TeHepaTuBHble MyTanuud. CTBOJOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPOMUIAKTUKYA U JICYCHUS T€HETHUYECKHUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAYEHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICYEHUU TeHETUYECKIX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

[Moptpetsl: I'. Mennenn, T.Mopran, I.ge ®pu3, C. C.UYerBepukoB, H. B.Tumodees-
Pecosckmii, H. 1. BaBumos.

Tabauiel u cxeMbl: « MOHOTHOPHIHOE CKPEIIUBAHKUE U €T0 IUTOTCHETUYECKask OCHOBAY, «3aKOH
pacHICTUICHHs] U €ro ITUTOTEHETUYEeCKas: OCHOBa», «3aKOH YHUCTOTHI raMery», «JurubpumHoe
ckpemuBanue», «lluTonorudeckue OCHOBBI AWTHOPUTHOTO  CKpEIIMBaHUS», «Meio3y,
«B3aumMoIeiicTBE aNJICNBHBIX TEHOB», «[ eHeTHdeckue KapThl pPACTCHHH, J>XWBOTHBIX U
yenoBekay, «['eHetmka mona», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIJIEHHOTO C IOJOMY,
«KapuoTtunel demoBeka W JKUBOTHBIX», «Buasl wu3MeHunBocTHY», «MonudukanronHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropay, «l'eHeTHKa Tpynm KpoBu», «MyTaroHHas
M3MEHUYHUBOCTDY.

OO06opyaoBaHUE: MOJICIIU-ANTLINKAIINH «MonorubpuaHoe CKpELIMBAHUEY, «HemnomnHoe
JOMUHUpOBaHUEY, «JlurnbpumHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKPOCKON H
Mukpornpenapar «Jlpo3oduna» (Hopma, mytanuu GopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"0pox mOCEBHOW».




JlaGopaTopHble U NpakTH4YecKHe PadoThI:

JlaGopatopHass pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTMOPHUIHOTO M JUTHOPHIHOTO
CKpELMBaHUA y JpOo30(QUIIbI HAa FOTOBBIX MUKPOIIpEnapaTaxy.

Jlaboparopuass pabora Ne 6. «l3ydeHue MOAM(PUKAMOHHON HM3MEHUYMBOCTH, IOCTPOCHHUE
BapHUaLMOHHOIO Psiia U BApMALIMOHHOM KPUBOW».

JlaGopatopHnas pabota Ne 7. « AHanmu3 MyTaluii y qpo30(uiIsl Ha TOTOBBIX MUKPOIpENapaTaxy.
[TpakTnyeckas padora Ne 2. «CocTaBiieHHE U aHAJIN3 POJIOCIOBHBIX YEIOBEKa».

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W IIpoliecC. 3apOXICHUE CEeNeKUMH U JoMecTHKauus. Ydenue H.
W. BaBuioBa 0 IEHTpax MPOUCXOXKACHUS W MHOr0o0Opasusi KyJIbTYPHBIX pacTeHwid. L[eHTpbI
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMEHHBIE METOJBI CelNeKIUU. MacCOBBII W HMHIWBUIYAITbHBIM OTOOPBI B CEJICKIUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIu3KopoIcTBEeHHOE CKpelIMBaHHe — MHOPUIAMHT.
Uwucras nuHus. CKpenwBaHWE YWCTBIX JIMHWNA. [erepo3uc, wWiaum THOpHIHAsS CHIIA.
Hepoacteennoe ckpemuBanue — ayTOpuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCIeXu.
NcKkyCcCTBEHHBI MYTareHe3 M IOJYyYEHUE MOJUILUIONI0B. JlOCTHIKEHUSI CEJIEKIIMU pPACTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHoyoruss Kak oOTpacib MpPOU3BOACTBA. ['eHHAs WHXXEHEpHUs. OTalbl CO3JAaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas umxenepusi. Knetounsie
KYJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiIIOHMpOBaHME BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JSTudeckue mnpobiremsl. MO -
TeHETHUYECKU MOIU(DUIIUPOBAHHBIC OPTaHU3MEI.

JleMoHcTpamu:

Iloprpersr: H. W. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. IBaHOB.

Tabmuiel 1 cxeMbl: KapTa «L{eHTpbl MPOUCXOXKIEHUSI U MHOT00Opa3ust KyJIbTYPHBIX PacTEHUID,
«ITopoapl  AOMAIIHUX SKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Paborer akamemuka M. @. UBanoBay, «[lomummounus», «OOBEKTHI
ouorexHonorun», «Knaetounsie KynabTypbl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHHE W TEPEHOC
TE€HOB, XPOMOCOM».

OOGopyaoBaHue: MYJISKU TUIOZOB M KOPHEIJIOOB TUKUX (POPM U KYJIBTYPHBIX COPTOB PACTEHUH,
repOapuii «CenbCKOX03IHCTBEHHBIC PACTEHUSY.

JlaGopaTopHble U NpaKkTH4YecKHe padoThI:

Okckypeust «OCHOBHBIE METOABl W JOCTHIKEHUS CENEKIMM pPAacTeHWl W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO0 (hepMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIIMYHOE
X03SICTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIACC

Tema 1. IBoIOLIHOHHASA OMOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHUS IBOJIIOIIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPHS U €€ MECTO B
Ounonorun. BiusHre YBOMONIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTHH U APYTUX HAYK.
CaugnerenbcTBa 3BOMOIMHU. [laleOHTOIOTHYECKHE: TOCIEN0BATENBHOCTh TOSBJICHUS BUIOB B
MAJICOHTOJIOTHYECKONW JIETOMUCH, TMepexoaHbie ¢opMmbl. buoreorpaduueckue: CXOoACTBO U
pasznuune dayH 1 GJIOp MATEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJACTBA H pa3Nu4us SMOPHOHOB pAa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHUTEIIPHO-AHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJOTHUYHbIC, pPYJAUMEHTapHbIE OpraHbl,
aTaBU3MBI. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIEJICTBEHHOCTH U
OCHOBHBIX META0OJNYECKHUX MyTEeH Y BCEX OPraHU3MOB.

OpomononHas teopust Y. apsuna. [Ipeanocsuiku BOZHUKHOBEHUs AapBUHU3MA. J[BUXKylue
CHJIBI DBOJIIOIMU BHUAOB 10 JlapBuHY (M30BITOYHOE pPA3MHOXKEHUE TIPU OTPAHUYCHHOCTH
pecypcoB, HeompeaenEéHHas H3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBAaHUE, €CTECTBEHHBINA 0TOOD).
Cunrerudeckas teopus 3Bosmonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.




Mukposomtonus. [lonymsanus kak eIMHNLA BUIA U SBOJIFOLUU.

JBmwxymue cuibl ((pakTopel) SBOMIOUMU BUAOB B TMpupoae. MyTalMOHHBIH mporecc u
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomyssioHHble BONHBI M Jpeiid reHoB. Mzomsuus u
MUTpanus.

EctectBeHHbIi1 0TOOp — Hanpapistonuil pakTop 3Bosouun. opMbl ecTeCTBEHHOTO 0TOOpa.
[Tprcnoco0IeHHOCTh OPraHW3MOB KaK pe3yNbTaT 3BOMOUMHU. llpumepsl mpucmocoOiieHui y
Opranu3MoB. ApoMOp(03bl U UAUO0ATANTALIUH.

Bun wu BunmooOpazoBanme. Kputepunm Buma. OcHoBHble (OpPMBI  BHIO0OpPA30BaHMSA:
reorpaduueckoe, 3KOJIOrHuecKoe.

MakposBomrorusi.  DopMmbl  IBOMIONUH:  (HIETHYECKAs,, JUBEPreHTHAs, KOHBEPIreHTHAs,
napasuiensHas. HeoOpaTuMOCTh 3BOMIOIHH.

[TpoucxoxaeHre OT HecleUuaIu3upoBaHHBIX NpeakoB. IIporpeccupyromas crnenuanu3anus.
AJnlanTvBHas paauanus.

JleMoHCTpanum:

Ioptpetst: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens,
®. Mrosutep, A. H. Cesepiios.

Tabmuiel 1 cxembl: «Pa3Butue opraHudeckoro mMupa Ha 3emiie», «3apOJbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepuxcy», «Dopmbl 00pHOBI 3a cymiecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroobpa3ue copToB pacTeHuit», «MHorooOpasue MOPOA >KHUBOTHBIXY», «llomymsiumm,
«MyTaloHHas U3MEHUUBOCTbY, «Apomopdo3bl», «Mnnoanantanun», «O0mas geresepanus,
«JIBmxkymume cunel 3Bomonuny, «Kapra-cxema mapipyta nytemectBus Y. lapsuna», «bopnda
3a CYILLIECTBOBAHUEY, «IIpucnocobieHHOCTD OpraHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHue», « IKOJIOTHUECKOE BHI000pa30BaHHE.

OO6opynoBaHue: KOJJICKIMSI HACEKOMBIX C Pa3IMYHBIMH THUIAMH OKPAacKH, HA0Op IUIOAOB H
ceMsiH, Kosutekuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», MoJieldb « OCHOBHBIE
HaIPaBJICHUS IBOJIIOLUNY», 00bEMHAs MoJieNb « CTPOEHKE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).
buoreorpaduyeckas kapta mupa, KoJUIeKus «@opMbl COXPaHHOCTH MCKOMAEMbIX KUBOTHBIX U
pacTenuit», monenb anmiukanus «llepekpéct xpomocom», BiaxkHble mpemnapaTsl «Pa3zBurue
HacekoMoroy, «Pa3Butue narymkuy, Mukpomnpenapat «/Ipozoduna» (Hopma, Mytanuu (Hopmbl
KPBUIHEB U OKPACKH TeJa).

JlaGopaTopHble U NpakTH4YecKHe PadoThI:

JlaGopaTtopHnast pabota Ne 1. «CpaBHeHHE BHAOB 10 MOP(POJIOTHIECKOMY KPUTEPHIOY.
JlaGopatopHas pabota Ne 2. «Onucanue nNpucrocoOJIeHHOCTH OpraHu3Ma U €€ OTHOCUTENIbHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4HbIe MpeaCcTaBICHUS O 3apOXK/I€HUU KU3HU. HaydHble runoTe3sl BOSHUKHOBEHUS JKU3HU
Ha 3emsie: abuoreHe3 U MaHcHepMus. XHUMUYECKas »HBOJIOLUSA. AOHOTeHHBIM CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  IOJATBEPXKIECHUE
XUMHUYECKON 3BOMIOIMKN. HauanpHble Tamel Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIeTKH U uX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o ’pam u neproaam. Karapxen. Apxenickas U IpOTEPO30MCKas IPHI.
[Taneo3olickas 3pa U e€ mepuoabl: KeMOPUHCKUN, OPJOBUKCKHM, CHIYpHUICKHI, TEBOHCKHUI,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iicKkas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTuKa KJIMMaTa M TeOoJOTrM4ecKuX IpoueccoB. (OCHOBHBIE JTambl 3BOJIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil M >KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak oOTpaxeHHe 3Boironuu. OCHOBHBIE CHCTEMaTHYECKHE
IpyIIbl OpraHU3MOB.




DBOJIOLMS YeIOBEKa. AHTPOIOJIOTUs KaK Hayka. PazBuTue mpeacTaBiICHUN O MPOUCXOKICHUU
yenoBeka. Meroabl u3ydeHus aHTponoreHe3a. CXoACTBa M pa3ivyuus YEJIOBEKAa M >KMBOTHBIX.
CucremMaTH4ecKoe MOJI0KEHHUE YETI0BEKa.

JBmwxymue cuibl (hakTopsl) anTponoreHesa. HacnencTBeHHas M3MEHYMBOCTh U €CTECTBEHHBIN
ot0op. Ob1ecTBeHHBINH 00pa3 KU3HU, U3TOTOBICHUE OPYIUIl TPyla, MBIIIIIEHUE, PEYb.
OcHOBHBIE CTaIUM ¥ BETBH 3BOJIIOLMH YEJIOBEKA: aBCTpaJlonuTeKu, YenoBek ymenslil, Yenosek
npsaMoxoasauuid, YemoBek HeaHIepTadbCkuid, YenmoBek pa3ymHbld. Haxoaku uckomaeMbIx
OCTaTKOB, BpeMs CYLIECTBOBaHHs, 00JAaCTh PacpoCTpaHEHUs,, 00bEM TOJOBHOTO MO3ra, 00pa3s
JKU3HU, OPYIUS.

Uenoseueckrne packl. OCHOBHBIE OOJIBIIME pAChl: €BPOIEOHIHAs (eBpa3uiickas), HEerpo-
aBcTpajionjiHas  (9KBaTOpUAlbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
OpUCIIOCOOJICHHOCTH TPEACTABUTENCH UEeNOBEYECKUX pac K YCIOBHAM CYIIECTBOBAHHUS.
EnuncTBO uenoBeveckux pac. Kpuruka pacusma.

JleMoHCTpanum:

[Toptpetwl: @. Penu, JI. ITactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. lapBuH.

Tabmuubt u cxembl: «Bo3HukHOBeHHE COTHEYHON CHCTEMBD», «Pa3BUTHE OPraHUYECKOr0 MUPa,
«PacturenbHas kietka», «KuBoTHas kietka», «lIlpokapumornueckas kierka», «CoBpeMeHHas
CUCTEMA OpraHM4eckoro Mupa», «CpaBHEHME aHATOMHUYECKUX YEPT CTPOEHUS 4YEJIOBEKa U
YeNIOBEeKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa IaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOT0 4eJIoBeKa», «llpeBHeummue moan», «lpesHue moan», «llepBeie cOBpeMeHHbIE
oy, «YenoBeyeckue pachh».

O06opy1oBaHKE: MYJISIKU «IIpoucxoxaeHue YeJI0BEKay (OrocTsI aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEPBOOBITHOTO YeIOBeKa (KaMHU-YOIIIEPhI, pyOnia, ckpebdiia), TeOXpOHOJIOTHIeCKas Ta0uIa,
KOJUIeKIUsA «POpPMBI COXPAaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTEHUID.

JlabopaTopHble U npakTHYecKue padoThbl:

[Tpaktueckass pabora Ne 1. «M3ydeHHe HCKOMAeMbIX OCTATKOB PACTEHUN U >KMBOTHBIX B
KOJUIEKLIHSX).

OKckypeus «OBOJIOIMS OPraHWYecKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHbIH WM
KpaeBeIUeCKUl My3eil).

Tema 3. Opranusmbl U OKpY:Kalomias cpeaa.

DKoJorusi Kak Hayka. 3aJjaud U pas/esbl SKOJIOrMH. MeToJbl SKOJIOrMUECKUX HCCIeI0BaHUN.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIIHAs, MIOYBEHHA,
BHYTPHUOpPraHU3MEHHasl.

Oxonorudeckue (daktopel. Kriaccubukamus sSkogoruueckux (PaxTopoB: aOHOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.
AOuoTtudeckue (GakTOphl: CBET, TeMIeparypa, BIaxHocTh. Potonepuoansm. [Ipucrnocobnenus
OpPraHU3MOB K JIeHCTBHIO aOMOTHYECKUX (PaKTOpPOB. bruogoruueckue puTMsl.

buotnueckue ¢akropbl. Buasl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIUS, XMIIHUYECTBO,
cuMOuno3 u ero ¢popmsl. [lapazutusm, Kkooneparus, MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHWYECTBO). AMEHCAIM3M, HEHTpaIM3M. 3HAUCHHE OMOTHYECKUX B3aUMOJCHCTBUM IS
CYLIECTBOBaHMS OPIraHU3MOB B PUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE  XapaKTePUCTHKH  momyisuuu. OCHOBHBIE  TOKa3aTeNu  MOMYJISALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JluHamuka
YHUCIIEHHOCTH MOIMYJISIUU U €€ peryJsiusl.

JleMoHCTpanum:

[Moptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['exkens.

Tabmuubl u cxemsl: kKapta «lIpupoansie 30HbI 3eminn», «Cpenbl OOMTAaHUS OPTaHU3MOBY,
«Dotonepuonuzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIMYJIALUN
uHpy30pun-Tyhenpkny, «llumeBpie menmy.

JlaGopaTopHbie U NpaKkTH4YeCKHe PadoThI:




JlaGopatopnast pabora Ne 3. «Mopdonorudeckne OCOOEHHOCTH PACTEHHWW W3 Pa3HBIX MECT
oOUTaHUS.
JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCa».
[Tpaktuyeckas padora Ne 2. «[loac4€r MIOTHOCTH MOMYJISIMA Pa3HBIX BUIOB PACTCHUN.
Tema 4. CooOmecTBa U IKOJIOTHYECKHE CHCTEMBI.
Coo0miecTBo opraHu3MoB — OuorieHo3. CTpyKTyphl OHMOIICHO3a: BHJIOBAasi, IPOCTPAHCTBEHHAS,
Tpodudeckas (ruiieBas). Bunbi-noMuHanTel. CBsi3u B OMOIIEHO3E.
Dkonorudeckue cucteMbl (9kocuctembl). [loHsTHE 00 »JKOCHCTEeME U OHOTreoIeHO3e.
@OyHKUMOHAIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopor BemecTB M NOTOK 3HEprud B dKocucTeme. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIHUSA. DKOJIOTWYECKHE MHPAaMHIBL: TPOAYKIHH, YWUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTb, CAMOPEryJiLus, pazsurue. Cykueccus.
[IpuposnHblE HSKOCHUCTEMBI. ODKOCHUCTEMBI O03€p M peK. OKOcHCTEMA XBOMHOIO WU
HIMPOKOJIMCTBEHHOT O JIeCa.
AHTpOTIOTEHHBIE  JKOCHCTEMBI. ATPOIKOCHCTEMBI.  YpOOIKOCHCTEMBI. buonormueckoe
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpasue kak (akTop YCTOWYMBOCTH dKocucTeM. CoxpaHeHHe OHOJOTHYECKOTO
pa3HooOpa3us Ha 3emiie.
VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u crpykrypa Ouocdepsl. Kusoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aTbHON SKOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.
KpyroBopotsl BemectB H OHOreOXMMHUYECKME LHUKJIBI 3JIEMEHTOB (yrjiepoja, as3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI CYIITH.
YenoseuecTBO B Ouocdepe 3eminu. AHTPOIOTeHHbIE W3MEHeHUs B Ouocdepe. ['mobambHbIE
9KOJIOTMYECKHE TPOOIIEMBI.
CocymecTBoBaHue Hpupoisl M 4yenoBedecTBa. CoxpaHeHue OMOpa3HOOOpa3usi Kak OCHOBA
ycroiunBoctu 6rochepsl. OCHOBA pallMOHANBHOTO YNPaBICHUS MPUPOIHBIMU pecypcaMu U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.
JleMoHCTpanum:
Ioprpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.
Tabmunel u cxemsl: «[lumessie nenw», «buoneHo3: cocraB u cTpyKkTypay, «lIpupoaHsie
coobmiectBay, «llemn mnuranus», «OKoNoruyeckas mnupamuaa», «buocdepa u yenosex»,
«9JKocUCTeMa IIMPOKOJUCTBEHHOrO Jeca», «JKOocUCTeMa XBOMHOro Jeca», «buoreHos
BOloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrEeHHBIE BO3JEHCTBUSA Ha IMPUPOLY»,
«BaxkHelmue MCTOYHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOI», «l[louBa — BakHelInas
coctasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHuKoBbI d3phexT», «PakTophI
PaAMOaKTUBHOIO 3arpsisHeHUs: 6rocheps», «Ob01mas cTpykrypa ouochepsn», «Pacpocrpanenue
KHU3HU B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uochepey,
«KpyroBoport azora B IpUpOIE».
Ob6opynoBanue: MoJieNb-anmIuKaus « TunuuHsle OuUOIeHO3bI», TepOapuil «PacTuTenbHble
coobmiecTBay, komekuuu «buonenos», «Bpeautenum BaKHEHIIMX CEIbCKOXO3HCTBEHHBIX
KyJIbTyp», TepOapuu M KOJJIEKIUH pacTeHUl M >KUBOTHBIX, NpHUHAUIeKAIIUE K pa3HbIM
AKOJIOTHYECKHUM TpyImmaM oaHoro Buaa, KpacHas kaura Poccuiickoit deneparuu, n3o0paxeHus
OXpPaHsEMBbIX BUJIOB PACTEHHH U )KUBOTHBIX.
MNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O
BHUOJIOI'MN HA BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

Cormacho ®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHHS K  pe3yjbTaTaM  OCBOEHUS
00y4aromuMHUCs IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI



B cTpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOCHHUs InpeaMmera «buonorus» BblIeICHBI
CIICAYIOUINE  COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCS  POCCHHCKOM  IpakIaHCKOU
UJCHTHYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPENEIEHHUIO,
HaJIu4Yue MOTHBallUU K OGy‘-IeHI/IIO 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHUX
yOexX1eH!I JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTUA
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYYalOMIMXCSl PYKOBOJCTBOBATHCS B
CBOCH  JEATEIBHOCTHM  LEHHOCTHO-CMBICIOBBIMM ~ yYCTaHOBKAMH, IPUCYIIMMHU  CHCTEME
OMOJIOTHYECKOT0 00pa30BaHMs, HAJIMYUE SKOJOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBIL.
JInuaOCTHBIC PE3YJIbTAaThl OCBOCHUSA NNPECIMETA «bunonorusy JOCTUI'alOTCA B €CAMHCTBEC y‘-IG6HOI71 u
BOCIIMTATEIbHOW  JESATEIBHOCTH B COOTBETCTBUM C  TPAJAMLHMOHHBIMU  POCCHUHCKUMU
CONMOKYJIBTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPUHATBIMA B
o0miecTBe MpaBWIaMH M HOPMAaMU IOBEIEHHMSI M CIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUA W CaMOPAa3BUTHUA, PASBUTHA BHYTpeHHeﬁ no3nuu JIMYHOCTH, MAaTPpUOTU3MA,
YBaXCHHs K 3aKOHY M IIPABOIOPSAKY, YEJIOBEKY TPyJa U CTApLIEMy IOKOJEHHUIO, B3AUMHOIO
yBOKEHUsS, OCEpeKHOTO  OTHOMICHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOTOHAllMOHAJIBHOIO Hapoaa Poccuiickoit @enepanuu, NpUpOAE U OKPYKaroUIeH cpene.
JInuaOCTHBIC PE3YJIbTATBl OCBOCHUA y‘-I€6HOF0 nmpeamera «bnonorns AOJDKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCsl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
HO3HIII/I€I>'I JINYHOCTHU, CHCTEMOH IOEHHOCTHBIX OpHeHTaHHﬁ, MMO3UTUBHBIX BHYTPCHHUX
yOeXIeHUI, COOTBETCTBYIOIUUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IPOLCCCC pcain3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:
c(OPMHUPOBAHHOCTh T'PAXIAHCKOW MO3ULUK O0YYarOIIErocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YIE€Ha POCCUIICKOro 00I1ecTBa;
0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)XKEHUE 3aKOHA U ITPABOIOPSIKA;
TOTOBHOCTh K COBMECTHON TBOpPYECKOW JEATENIbHOCTH NpPU CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U IMO3HABATEIbHbIX 33/1a4, BHINTOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;
CIIOCOOHOCTh OIpPEAEATh COOCTBEHHYIO MO3UIUIO0 MO OTHOUIEHHIO K SIBICHUSM COBPEMEHHOM
XKHU3HU U OOBSICHATS €€;
YMCHHUEC YYUTHBIBATH B CBOUX )IGI\/'ICTBI/H[X H€O6XOI[I/IMOCTI> KOHCTPYKTHUBHOI'O B3&I/IMOI[CI>1CTBI/I$I
Jro/ielt ¢ pa3HbIMU YOEKACHUSAMH, KyJIbTYPHBIMHU IIEHHOCTSIMU U COLIMAJIBHBIM TOJI0XKEHUEM;
T'OTOBHOCTH K COTPYAHUYICCTBY B mponecce COBMECTHOI'O BBITIOJTHEHUA y‘~IG6HI)IX,
MIO3HABATEJIBHBIX M HCCIEIOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYKACHUU CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;
TOTOBHOCTH K TYMAHUTApHO! U BOJOHTEPCKOM EATEIBHOCTH;
2) NATPHOTHYECKOTO BOCTIUTAHUS
c(OPMHPOBAHHOCTh POCCUHCKOW Tpa’kIaHCKOM HAEHTHYHOCTH, NATPUOTH3MA, YBAXKEHHUS K
CBOEMY HAapoOAy, 4yBCTBAa OTBETCTBEHHOCTH Inepex PoauHONM, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOM sA3BIK U KyJIBTYpY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;
OEHHOCTHOC OTHOHMICHUC K IMPUPOAHOMY HACICAWIO W IMaMATHHUKaAM HOPpUPOAbI, JOCTHXKXCHUAM
Poccum B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYAE;
CITOCOOHOCTh OIICHWBATh BKJIAJ POCCHUHCKHX YYEHBIX B CTAHOBJIEHHWE W pPa3BUTHE OWOJIOTHH,
NOHUMaHMUA 3HAa4YeHUsT OWOJIOTMM B IO3HAHWU 3aKOHOB IPUPOJABI, B JKU3HM YEJIOBEKAa U
COBPEMEHHOTO O0IIECTBA;
uelHas yoexIEHHOCTh, TOTOBHOCTh K CIyXEHHIO M 3ammre OTedecTBa, OTBETCTBEHHOCTH 32
ero cyapoy;
3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:
OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;



CIIOCOOHOCTh OLIEHHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM DPOJUTENSAM, CO3JAHMI0 CEMbU HAa OCHOBE OCO3HAHHOIO
MIPUHATUS LEHHOCTEH CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIUIMU HapooB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETHYECKOE OTHOLICHHE K MHpY, BKIIOYash SCTETHKY ObITa, HAy4YHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLIEHMI;

MIOHUMAaHUE SMOIMOHAIBHOI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTb K CaMOBBIPA)KEHHIO B Pa3HbIX BHMJIaX MCKYCCTBA, CTPEMIICHUE IPOSBIIATH KaueCcTBa
TBOPYECKOM JINUHOCTH;

5) ¢pusnyeckoro BocHHTAHUS, (OPMUPOBAHMS KYJIbTYPbI 310POBbSI M 3MOLMOHAIBLHOIO
OJ1aronmoJryymsi:

NOHMMAaHWE W pealu3alus 370poBoro M OezomacHOro obpasza >XKU3HU (310pOBOE IMHTAHHE,
coOI0ZicHHe TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
peryisipHass (uU3UYecKass aKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHYECKOMY 3/10POBbIO;

NOHMMAHHE LIEHHOCTU IpaBWJI UHIUBUIYaJIbHOTO U KOJUIEKTUBHOIO O€30I11aCHOrO MOBEICHUS B
CUTyalUsX, YIPOXKAIOIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHWE TOCIHEACTBUM M HENPHUATHS BpPEIHBIX NPUBBIYEK (yHOTpPEOJEHUS aJIKOroJs,
HApKOTUKOB, KYPEHHUS);

6) TPy/10BOT0 BOCIIUTAHUS

TOTOBHOCTB K TPY/y, OCO3HAaHHE IIEHHOCTU MacTepCcTBa, TpYya0to0ue;

FOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHOJIOTMYECKOM M COLMAJIBbHOW HAIpaBJIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBIMOJHATH — TaKyro
JeSITENIbHOCTb;

UHTEpEeC K pa3nuyHbiM chepam mTpodhecCHOHATBHOM NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyayiei mpodeccuu u peaanu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HM;
7) 3KOJIOrM4€eCKOr0 BOCIIUTAHMA:

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPO/I€ KaK UCTOYHUKY JKU3HU Ha 3eMiie, OCHOBE
€€ CyIIeCTBOBAHMUS,

MOBBIIIICHHE YPOBHSI JKOJIOTUYECKOW KyIbTyphl: TPUOOpPETEHHE OIbITa IIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IMOCIEICTBUH /ISl OKpY KaroIIel CpeJibl;

0CO3HaHME TTI00ATIBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX pelieHus;
CIIOCOOHOCTh MCIIOJIB30BaTh MPHOOpEeTaeMble PU U3YYEHUU OMOJIOTMM 3HAHUS M YMEHHS MPHU
pelieHruu mpo0ieM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOAOIOIB30BaHNEM (COOTI0ICHIE TTPABHII
MOBE/IEHUS B NPUPOJE, HANPABJIEHHBIX Ha COXpPAaHEHHE PABHOBECUS B JKOCHUCTEMAX, OXpaHy
BUJIOB, 3KOCHCTEM, Onochepsl);

AKTHUBHOE HENPUATHE NEHCTBHUM, IMIPUHOCSIINX BPEJ OKPYKAKOLIEH NPUPOAHOU Cpele, yMEHue
MPOTHO3UPOBATH HEOIATOMPHUIITHBIE YKOJIOTUUECKUE MTOCIEACTBHS MPENPHHIMAEMbIX JIeHCTBUI
Y TIpeI0TBpaIIaTh uX;

HaJU4he Pa3BUTOrO SKOJOTUYECKOrO0 MBIIUICHUS, HKOJOTUYECKOM KYJbTYphl, OIbITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHKATHBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
HayKM M OOIIECTBEHHOM NpPAKTUKH, OCHOBAHHOTO Ha JAMAIOre KYJIbTYp, CIIOCOOCTBYIOILETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M UYHUTATENbCKOW KYJIBTYphl Kak CpEACTBAa B3aUMOJICHCTBUSA
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;



MOHUMaHue crnenupuKkn OWOJOTUM KakK HayKd, OCO3HaHus €€ ponu B (QopMUpOBaHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTaBICHUs 00 OKpY’KaloIeM
MUpE Kak O €IWHCTBE IMpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B IO3HAHUM IPHUPOJHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;
yOKAEHHOCTh B 3HAYMMOCTH OMOJIOTUU ISl COBPEMEHHOM IIUBUIIM3AIMH: 00eCIIeYeHUs HOBOTO
YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/IaHHE TEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh
pecypcHble TNpoOJeMbl Pa3BUTH 4YEJIOBEYECTBA, IMOWCKA MyTed BBIXOJA M3 IIOOATBHBIX
HKOJIOTHYECKUX MpoOsIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PATMOHATBHOMY
MCIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;
3aMHTEPECOBAHHOCTh B TMOJYYCHWH OHOJOTHMYECKUX 3HAHMM B LEISIX MOBBIIICHUS OOIIEH
KyJbTYpbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM YacTu (PYHKIIMOHATHHON
IpaMOTHOCTH 00ydJaroumxcs, popMupyemMoi npu u3y4yeHun OUOJIOTHH;
MOHMMAaHHUE CYIIHOCTH METOJIOB TIO3HAHMS, WCIIOJIBb3YeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJIBb30BaTh IMOJydyaeMble 3HAHUS Ui aHaIW3a W OOBACHEHHs SBJICHUUN
OKPYXAaIOIIeT0 MHUpPa M MPOUCXOIAIIMX B HEM H3MEHEHUH, yMEHHE JAelaTh 00OCHOBAHHBIE
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAaKTOB M MMEIOUIMXCS MAHHBIX C HENbI0 TOJXYYCHHUs
JIOCTOBEPHBIX BBHIBOJIOB;
CIOCOOHOCTh CAMOCTOSITEIIHHO MCIIOJIB30BaTh OMOJOTHUYECKUE 3HAHUS IS PElIeHUs mpolieM B
pealbHBIX KU3HEHHBIX CUTYAIUIX;
OCO3HAHHME IICHHOCTM HAYYHOW JEeATEIBbHOCTH, TOTOBHOCTH OCYIIECTBISATH TPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTb M CLIOCOOHOCTH K HEMPEPBHIBHOMY 00Pa30BaHUIO U caMOOOPAa30BAHUIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.
METANIPEAMETHBIE PE3YJIbTATHI
MetanpeameTrHble pe3ylbTaThl OCBOGHHS Yy4yeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCHUTUTMHAPHBIE
(MeXmpeaMeTHbIE) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnen(uKy METOJI0B IMO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHUE, NpOIecC, CHCTeMa, HAay4HbIH (PaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeI0OBaHNe, HAOIIOeHUE, U3MEPEHUE, DKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
yueOHble JieiicTBUs (MO3HaBaTeNlbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), 0OecreunBaroye
dopmupoBaHre (HYHKIIMOHAIBFHOW TPAaMOTHOCTH W COLMAIBHOW KOMITETCHIIUH OOYYaroIInuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUTMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHHUBEpCaJlbHbIC Y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLMAJIBHON MPAKTHUKE.
MertamnpenmMeTHbIe pe3yabTaThl OCBOCHUS TPOTPAMMBI CPETHETO OOIIETO 00pa30BaHMS JOJKHBI
OTpakaTh:
OBsJiajieHne YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /I CTBUSIMM:
1) 6a3oBble JJOTHYECKHE ICHCTBUS:
CaMoCTOSITENIbHO  (OPMYyJIMpOBaTh M aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
UCTIOJIB30BaTh TIPU OCBOCHWW 3HAHWHA TMPHEMBI JIOTHYECKOTO MBINUICHUS (aHANIM3a, CUHTE3a,
CpaBHEHMs, Kiaccu(uKaiuu, OOOOIIEHHUs), PACKPHIBATh CMBICT OHOJOTMYECKHX TMOHSATHH
(BBLACTISITh UX XapaKTepHbIC TIPU3HAKY, YCTAHABIIMBATD CBSI3U C IPYTUMU TIOHSATHSIMH);
OTIpeNeNATh LEH ACATeNbHOCTH, 3a]aBasi HapaMeTpbl U KPUTEPHH MX JTOCTH)KEHUS, COOTHOCHUTD
PE3yIbTATHI JESITEIHLHOCTH C TIOCTABICHHBIMHE LIEJISIMU;
UCIIOJIb30BaTh OMOJIOTHYECKUE TMTOHATHS JJ1s1 00bsICHEHHs! (DAKTOB U SABJICHUIN )KUBOI TPUPOJIBI;
CTPOHTH JIOTHUECKHE paCCyXICHHs (WHIYKTUBHBIC, NIEAYKTUBHBIC, 110 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTUBOPEUHUSI B paCCMAaTPUBAEMBIX SIBJIECHUSIX, (POPMYIUPOBATH BBIBOJBI U
3aKITIOYCHUS;



IPUMEHSTh CXEMHO-MOJICIbHBIE CpEACTBAa JUIsl TPEACTaBICHHUS CYIIECTBEHHBIX CBSI3ed U
OTHOIICHWN B M3y4aeMbIX OMOJNOTHYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOUHUKAX;
pa3pabaThiBaTh IUIAH PELIEHUS MPOOJEeMbl C YYETOM aHajIM3a MMEIOIIUXCS MaTepHAbHBIX U
HeMaTepualbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B EATEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB 1EJISIM, OLICHUBATh
PHUCKHU TOCTIEACTBUIA JESATENbHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSIX PEAIbHOTO, BHUPTYyaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KXKU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:
BJIQJICTh HAaBBIKAMU YYE€OHO-HCCIICIOBATEIIbCKOW M MPOCKTHOW JEATEIILHOCTH, HAaBBIKAMU
paszpetieHusi mpodaeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METO/IOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHBIX METOI0B TO3HAHNS;
UCIIONIb30BaTh Pa3lIMYHbIC BHJBI JEATEIBHOCTH [0 TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPEeoOpa30BaHUI0 U MPUMEHEHUIO B YUYEOHBIX CHUTYyaIUsX, B TOM YHCIE MpHU
CO3aHUH YYE€OHBIX U COI[MAIBHBIX TPOEKTOB;
dbopMHUpPOBATh HAYYHBIM THUIl MBINLICHUS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMHU
MOHITUSIMA U METOJIaMU;
CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3aJadyd B O0pa30BaTEIbHOW JCATCILHOCTH U
JKU3HEHHBIX CUTYallUsX;
BBISIBJIATH IPUUMHHO-CIICJICTBEHHBIE CBSI3M M aKTYaJU3HPOBATh 3a/1ayy, BBIJIBUTATh THIOTE3Y €&
pelleHus, HaXOAUTh apryMEHThI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUM, 3a/1aBaTh MapaMeTphl
Y KpUTEPUU PEILICHUS,
AHAIM3UPOBAThH MOJYUYEHHBIE B XOJ€ PEHICHHs 3a7aud Pe3yJIbTaThl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
JIaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;
OCYIIIECTBIISITh  IIEJICHANPABICHHBIA TIOMUCK TEpeHoca CPEeACTB M CIIOCOOOB JICHCTBUSA B
npoeCCUOHATIBHYIO CPELY;
YMETh MEPEHOCHUTH 3HAHUSA B MIO3HABATEIHHYIO U MIPAKTUYECKYIO 00JIACTH KUZHEICSITEILHOCTH;
YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;
BBIJIBUTATh HOBBIE HJICH, MPEIaraTb OPUTHHAIBHBIE TTOAXOAbl U PEIICHUs, CTABUTH TTPOOJIEMBI U
3a/1auu, JOIMYCKAIOUIUE albTePHATUBHBIEC PEIICHMUS.
3) pa6ora ¢ unopmaumeii:
OpPUEHTUPOBATHCS B PA3NIUYHBIX UCTOYHUKAX WH(MOpMaIUU (TEKCTe y4eOHOro MocoOus, HayYyHO-
MOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIIOBApSAX M CIPAaBOYHMKAX, KOMITBIOTEPHBIX 0azax
IaHHBIX, B MHTepHere), aHanmu3upoBaTh WHQPOPMAIMIO PpA3NUYHBIX BHIOB U  GopM
MPEICTABJICHUS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHUBOCTD;
dbopMynupoBaTh 3ampockl W MPHUMEHSTh pa3TUYHbIE METOAbl MpPH TOUCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUeOHBIX 3a/1a4;
npuoOpeTaTh OMBIT  UCHONB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIH30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOUPATh ONTUMAIIbHYIO (DOpMY MPECTaBIeHUs OMOIOTHYEeCKON HH(pOpMaIIUU
(cxembl, TpaduKH, JUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTOe€);
WCIIONIb30BAaTh HAYYHBIH S3BIK B KayecTBe CpeICTBAa Mpu paboTe ¢ OHUOIOrHuecKoit
nH(popMaIen: MPUMEHITh XUMUYECKUe, (PU3NYecCKrne M MaTeMaTUYeCKHe 3HAKH U CHMBOJIHI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpY, HCIONB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;
BJIQ/ICTh HABBIKAMHU PACTIO3HABAHHS U 3alIUTHl HH(OpMaNUU, WHHOPMALMOHHONW 0€30MacHOCTH
JTUIHOCTH.
OByaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY /1€CTBUAMM:
1) obuenue:



OCYILECTBIIATh KOMMYHHUKALIUU BO BceX cdepax *KU3HHM, aKTUBHO y4acTBOBATh B JHAJIOre WU
JUCKYCCHUHM TIO CYIIECTBY OOCYXKAaeMoil TeMbl (yMEHHME 3a/laBaThb BOIIPOCHI, BBICKA3bIBAThH
CY)KICHHMSI OTHOCUTEIIBHO BBIIOJHEHMsI IIPEUIaracMod 3aJadd, Y4YWUTHIBATb WHTEPECH U
COIIACOBAHHOCTH MO3ULIUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpE/ICTBA OOLIEHMS, MOHUMATh 3HAUYEHUE COLMAJIBHBIX 3HAKOB,
IPENOCHIIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYallMid, yMETh CMSr4aTh KOH(IMKTHI U BECTH
IIEPETOBOPBI;

BJIQ/IETh PA3JIUYHBIMU CIOCOOAMU OOIIEHUS U B3aUMOJEHCTBUS, IOHUMAaTh HAMEPEHUS JAPYIUX
JrO/ieH, NPOSIBIATh YBAXHUTEIbHOE OTHOLIEHHWE K COOECeHHKY M B KOPPEKTHOH Qopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPENICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMaTh W MHCIOJbB30BaTh IPEUMYLIECTBA KOMAHJHOM M HWHAMBUIYAJIbHOM paboOThl mHpu
peleHn OMOIOTUYECKOH MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BBIOMPATh TEMAaTHKy W METOABl COBMECTHBIX JCUCTBHH € yd4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0TO 4JI€Ha KOJUIEKTHUBA;

IPUHUMATD LIEJIU COBMECTHOM JIEATEIbHOCTH, OPIraHU30BbIBATh U KOOPIMHUPOBATH JIEHCTBUS 110
e€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JCHCTBUM, paclpefesaTb poiad C Y4YETOM MHEHUH
Y4aCTHUKOB, OOCYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHUBATh KayeCTBO CBOETO BKJAJa M KaXJOr0 y4acTHMKA KOMaHJbl B OOLIUI pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSM;

IpejiaraTb HOBBIE IIPOEKTHI, OLEHMBaThb MJAEU C IO3ULUM HOBHU3HBI, OPUIHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh NTO3UTUBHOE CTPAaTErMYECKOE IOBEICHUE B PA3JIMYHBIX CUTYalUsAX, HMPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOrMYEeCKHE 3HAHUS JUIs BBISABJICHUS MPOOJIEM U UX PELIeHUs B )KU3HEHHBIX U
y4eOHBIX CUTYyaIUsX;

BbIOMpPAaTh Ha OCHOBE OMOJOTMUECKHX 3HAHMUN IEJIeBble U CMBICIOBbIE YCTAaHOBKHM B CBOMX
JNEHCTBUSAX M MOCTYINKax IO OTHOIIEHUIO K >KMBOW NMPHUPOJAE, CBOEMY 370POBBIO U 3/I0POBBIO
OKpPYXKaroLIHX;

CaMOCTOSITENIbHO OCYLIECTBIISTH IO3HABATENBbHYIO JI€ATEIbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh
u (opmynupoBaTh COOCTBEHHbIE 3aJjaud B 00pa3oBaTeNbHON JEATEIBHOCTH U >KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH PELIeHHs MpoOJeMbl € YYETOM MMEIOLIUXCS PECypcCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX IPEAIOYTEHHIH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOM SPYyIMIMH B Pa3HBIX OOJIACTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HABbIKAMHU IO3HABATEIbHOM peQUIeKCMM KaK OCO3HAHHS COBEpILIAEMbIX JEHCTBUN U
MBICJIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBaHWM, MCIOJIB30BATH MPUEMBI pedieKCUn
JUISL OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;



3) npuHsATHE CeOsi U APYTrUX:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3yIbTATOB AEATECIBHOCTH;
IIPU3HABATh CBOE MIPaBO U MPaBO APYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro YeaoBeKa.

INPEAMETHBIE PE3YJIBTATbBI
[IpenmerHble pe3ynbraThl ocBoeHHs nporpamMmbl COO mno Ouosnorun Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHUSA, YMEHUS U
Croco0bl JNEeUCTBUI () OCBOCHHUIO, MHTEPIPETALAN
U Ipeo0pa3oBaHMIO 3HAHUN, BU/IBI IEITEITLHOCTH I10 MOJIYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAHUM B PA3JIMYHBIX YYEOHBIX CUTYyalUsX, @ TaKXKe B pPEalbHbIX JKU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX ¢ Owosorueil. B mporpamMme mnpenMeTHbIE pe3yabTaThl MPEICTABICHBI IO T0JlaM
00y4eHwusI.

[IpenmerHbie  pe3ynbTaThl OCBOCHHs ydyeOHoro mpeamera «buomnorusi» ¢ 10
KJlacce TOJKHBI OTPaXKaTh:
c(OpMUPOBAHHOCTh 3HAaHMM O MeCTe€ M pOJM OHOJOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAy4YHOT'O MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa JUIs PelIeHNs KU3HEHHBIX 3a/1a4;
YMEHHE pACKpBIBaTh COJEp)KaHWE OWOJIOTMYECKUX TEPMHUHOB W TOHATUH: JKU3Hb, KIIETKA,
opraHusM, Meraboiau3sM (0oOMeH BeIleCTB M  MpeBpalleHue HHEPruu), TOMeocTas
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEJICHUE
(penpoyKIust), HACIEACTBEHHOCTb, HI3MEHUYUBOCTh, POCT U Pa3BUTHE;
yMEHHE u3JlaraTb OHOJIOTMYECKHE TeopuM (KJIETOYHAas, XpOMOCOMHAasi, MyTalMOHHasi,
LEHTpajdbHas J0rMa MOJIEKYJIspHOW Ouonoruu), 3akonbl (I'. Menpens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EHTpax MHOroo0pasusi U IPOUCX0XKIEHUS KyIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaesnsaTh IPaHULbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;
YMEHHE BIIaIeTh METOJJaMU HAYYHOI'O NO3HAHMS B OMOJIOTUH: HAOIIOJEHUE U ONHCAHUE JKUBBIX
CHCTEM, IPOLIECCOB U SIBJICHUI, OpraHu3alus U MpOBeACHUE OHMOJIOTHYECKOro SKCIEPUMEHTA,
BBIJIBUKCHUE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMA BEIMYUHAMU,
OOBSICHEHHE TIOJIyUYEHHBIX PpEe3yJbTaTOB, MCIIOJb30BAaHHBIX HAYYHBIX IOHSATHHA, TeOopudl W
3aKOHOB, YMEHME JI€JIaTh BBIBO/BI HA OCHOBAHUU IIOJy4YEHHBIX PE3YyJIbTAaTOB;
YMEHUE BBIICIATh CYILIECTBEHHbIE IIPU3HAKH BUPYCOB, KIETOK IPOKAPUOT M DYKApHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IpEeBpalleHUs] SHEPTUU B KIETKe, (POTOCHHTE3a, IJIACTUYECKOIO U JHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOKEHUS, WHIUBUYAIBHOTO Pa3BUTHUSA
opraHusma (OHTOI€He3);
YMEHHE MPUMEHATh IOJY4YEHHbIE 3HAHUS I OOBSICHEHMsS] OMOJOTMYECKHX IPOLECCOB U
SIBJICHUM, ISl IPUHATHS MPAKTUYECKUX PEIICHUH B TOBCEITHEBHON )KU3HHU C 1IeIIbI0 00eCTIeYeHUs
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMX JIFOJIEH, COOJIIOIEHUs HOpM
IPaMOTHOTO TOBEJIEHUsI B OKpYXarolleil NpUponHOH cpene, MOHMMaHUE HEOOXOAMMOCTH
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOTHMH M OMOTEXHOJOTUH AJI PalOHaIbHOIO
IIPUPOJOIIOIB30BAHMS;
yMEHHE pelliaTh 3JIeMEHTapHble FeHEeTUYeCKUe 3a7jaud Ha MOHO- U JTUTHOPHIHOE CKpELIUBaHUE,
CIICTIJICHHOE HACJIEJJOBAaHUE, COCTaBIATh CXEMbl MOHOTMOPUIHOIO CKPEUIMBaHUA IS
MIPEICKa3aHMs HACJIEIOBAHUs IPU3HAKOB Y OPTraHU3MOB;
YMEHHE BBINOJIHATH J1a00paToOpHbIe U MpakTHUECKUe paboThl, COOII0IATh MpaBuiia mpu padoTte ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYIOBaHUEM;
YMEHHE KPUTUYECKH OLIEHWBAaTh M HHTEPHPETHUPOBaTh HHGPOPMAIHIO OHOJIOrMYECKOTO
CoOJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHblEe 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpelCTBa



MaccoBOW HMH(OPMAIMH, HAYYHO-TIOMYJIIPHBIC MaTEPHAJIbI), STHUCCKUE ACIIEKTHI COBPEMEHHBIX
HUCCIIENOBAHUN B OMOJIOIHH, MEAULIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIC TMCbMEHHBIC M YCTHBIC COOOIICHHS, 0000I1ass OMOJIOTHUECKYIO
WH(GOPMAIIMI0O U3 HECKOIBKHX HMCTOYHHUKOB, TPAMOTHO HCIIOJ30BaTh TOHATUHHBINA amnmapat
OHOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOCHHSA yueOHOro mpenmera «buornorus» B 11 kiacce JODKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE U POJM OMOJOTHMHM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOCKHBIX YUEHBIX-OUOJIOTOB B pPa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEeIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE pAaCKpBIBaTh COJCp)KAaHUE OWOJOTHYECKHMX TEPMHUHOB ¢ TIOHATUN: BUJI,
NOMyJISIMs,  TeHO(MOHI,  SBONIONUS,  ABWKYyIIME  CWibl  ((hakTOpbl)  HBOJIOLHUU,
NpUCIIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHUE, SKOJIOTMYECKHE (DAKTOPBI, IKOCHUCTEMA,
OPOJYLEHThI, KOHCYMEHTBHI, pEeIYyLEHThl, IeNu MHUTAHUSA, OKOJOTMYECKas MUpaMHJa,
OuoreorieHo3, buocdepa;

yMEHHE Wu3jaraTth Ouonormyeckue Teopuu (dBomtonmonHas Teopus Y. [lapBuna,
CUHTETHYECKas TEOpHUs HBOJIIOLIMK), 3aKOHBl U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. Boapa, uepenoBaHus rIaBHBIX HampaBieHUi u mytei sBomonnu A. H. CeBeprioBa, yueHus o
ounoctepe B. U. BepHajickoro), onpeaensTh TpaHUIBI UX TPAMEHHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIIaJIeTh METOJAAMH HAy4YHOTO MO3HAHHS B OMONOrUM: HAOIIOJEHHE U ONMHCAHHE
JKUBBIX CHUCTE€M, IIPOLIECCOB U SIBJICHUM, OpraHu3aius W TMPOBEACHUE OUOJIOTUYECKOTO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIMOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BENTMYMHAMU, OOBSCHEHHE IOIYYEHHBIX PE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJTYyUYEHHBIX Pe3yIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE NPHU3HAKH CTPOCHHUS OHOJIOTHYECKUX OOBEKTOB:
BUJIOB, TIOMYJSIIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB, OMOTEOIIEHO30B U DKOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACIEACTBEHHONM  W3MEHYMBOCTH, €CTECTBEHHOIo  0TOOpa,
BUJI000pa30BaHus, MPHUCIIOCOOTCHHOCTH OPTaHU3MOB, JEHCTBHS IKOJIOTHYECKUX (PAKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAaX, AHTPONIOTEHHBIX U3MEHEHUHN
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOPOTa BEUIECTB M OMOTCOXMMHYECKHX IMKJIOB B
ouocdepe;

yMEHHE MPUMEHSITh MONyUYeHHBIC 3HAHUA AJ 00BSICHEHHS] OMOIOTHYECKUX MPOIIECCOB U
SIBJICHUM, 1711 TPUHSATHUS TPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM KU3HU C LIETBI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0pOBbS OKPYXAlOIIUX JIOAEH, COOMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
HCIIOJIb30BaHUS JOCTHKEHU COBPEMEHHOM ouonoruu JUTSt palMOHANIBHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE pellaTh dJIeMEHTapHble OMOJOTHYECKHE 33Jaud, COCTaBISATh CXEMbl MepeHoca
BEIIECTB U SHEPTUH B 3KOocUcTeMax (1IeTH MUTaHUs);

YMEHHE BBIMOIHSITH JIA0OpATOPHBIC U MPaKTUYECKUEe paboThl, COOMI0IATh MpaBUia pu padoTe ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OICHHBATh U HHTEPIPETUPOBATH WH(MOPMALUIO OHOJIOTHYECKOTO
COJIEpKaHUsI, BKJIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHUKOB (CpEeACTBa
MaccoBoi WH(MOpMAILMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII0OaTbHBIC
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
Ononornveckyro MHGPOPMAIMI0 M3 HECKOJBKUX HCTOYHHKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUMHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KJTACC

Ne | HaumenoBanue paszaenos u | KosnuecTso yacos ONEeKTPOHHbIE (undpoBsbie)

1/ | TeM MpOrpamMMbI Bcer | Kout | IIpak | oOpa3oBaTenbHbIE peCypChl

i 0 pab pab

1 buonorus kak Hayka 2 0.5 https://resh.edu.ru/subject/5/10/

2 Kusple cucrempl u ux |1 https://resh.edu.ru/subject/5/10/
OpraHu3aIus

3 XUMHYECKHH COCTaB U 8 1 https://resh.edu.ru/subject/5/10/
CTPOCHHE KJICTKH

4 JKusHenesarenbHOCTh KIIETKH | 6 https://resh.edu.ru/subject/5/10/

5 PasmHuoOxenue u 5 1 https://resh.edu.ru/subject/5/10/
WHUBUIYATBHOE Pa3BUTHE
OpraHU3MOB

6 HacnencrBeHHOCTD U 8 1.5 https://resh.edu.ru/subject/5/10/
W3MEHYUBOCTh OPTraHU3MOB

7 Cenexuusi OpraHu3MoB. 3 https://resh.edu.ru/subject/5/10/
OCHOBBI OMOTEXHOIOTHHI

8 | Pe3epBHOE Bpems 1

JloGaBUTh CTPOKY

OBILIEE KOJIMYECTBO YACOB | 34 0 4

I1O ITPOTPAMME







