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IMNOACHUTEJIBHASA 3AIINCKA

[Ipun pa3zpaboTke mnporpaMMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OIpEAETCHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS Yy4eOHOro IMpeamMera
«buosorusty  cocraBuwiIM: KoHUentyaiabHele nonoxeHus DI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COJep)KaHus, pe3yJbTaToB OOyuYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX HENIX U
OPUHIMIAX, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
oO1ero oopazoBanust B Poccuiickoit @enepanyu, a TakKe MOJI0KEHUs O crieliuuke
Ouonoruu, e€ 3HAUYEHWW B TO3HAHUM SKUBOM TMPHUPOABI U OOecleyeHUH
CYILIECTBOBAaHUS YesloBeYecKoro obimiectBa. COrjiiacHO Ha3BaHHBIM TOJIOKECHUSM,
OTIpEJICIEHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aét MpeacTaBlICHHE O 1eNsX, 00 00IIel cTpareruu
oOy4eHMsI, BOCHUTaHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU YUeOHOT O MpeaMeTa
«buonorusy, onpezaenser o0a3aTeNbHOE MPEAMETHOE COAEPKAHUE, €T0 CTPYKTYPY,
pacmpenefieHde Mo paszjieliaM M TeMaM, PEKOMEHAYEeMYIO TOCIe0BaTeIbHOCTh
U3Yy4YEHUS! YU4eOHOro MaTepuaa ¢ y4€TOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JOrMKH 0Opa30BATEIBHOTO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00yyYaromuxcs.

B nporpamMme o OM0I0THY TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W MPEIMETHBIM pe3yjbTaTaM oO0ydeHUs B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TT03HABATEIILHOM
JeATeIbHOCTH/YUeOHbIX JEUCTBUI OO0ydYarolIUMXCcsi MO OCBOCHHUIO COJIEpKaHUS
OnosornYecKoro oOpa3oBaHMUs.

B nporpamme no 6uosnoruum (10-11 xiaccel, 6a30BbI YPOBEHB) peai30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYe€HUM OWoJoruu, Onarojapst 4emy B HeH
IPOCMATPUBAETCS HANPABJICHHOCTh Ha PAa3BUTHE 3HAHUN, CBS3aHHBIX C
(dbopMHpOBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, LHEHHOCTHBIX
OpUEHTAlU JINYHOCTH, SKOJIOTMYECKOT0 MBILUIEHUS, IPEACTABICHHUI O 3J0POBOM
oOpa3e XKM3HM M OEpEeKHBIM OTHOIICHHUEM K OKpYXalollehd MPUPOTHON cpene.
[ToaToMy Hapsimy ¢ u3ydyeHHeM OOLIEOMOIOTUYECKUX TEOpHUH, a TakkKe 3HaHHWM O
CTPOEHUU >KUBBIX CHCTEM PA3HOI'0 PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOLIUX B
HUX IPOLIECCOB B MPOrpaMMe MO OMOJIOTMM yAENE€HO BHUMAaHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUWM B TOBCEIHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHCJe: NMPO(UIAKTUKY HACIEACTBEHHBIX 3a00JI€BaHUN YETOBEKA, MEIUKO-
TeHETHYECKOT0 KOHCYJIbTUPOBAHUSI, 000CHOBAHUS KOJIOTHUECKH LIETIECO00Pa3HOTO
MOBEJCHUS B OKPYKAIOIIEH MPUPOJHON CpeJle, aHaIu3a BIMUSHUS XO3SUCTBEHHOU
JEATENBHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenne BHHUMAaHHMS K TPUKIATHON HAMPAaBICHHOCTH YYEOHOrO mpeaMera
«buonorus» NpoANKTOBAHO HEOOXOAUMOCTHIO 00€CTIeUeHUS YCIOBUH TSl PEIICHUS



OJTHOM M3 aKTyaJIbHBIX 33]a4 IIKOJBHOTO OMOJIOTUYECKOTO 00pa3oBaHusl, KOTOPAs
npeamnoyiaraeT (popMUPOBAHUE Y OOYYAFONTUXCS CIIOCOOHOCTH adalTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHE cpemHero oOmero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
Mecto. OHa obecrneunBaeT (GOpMUPOBaHUE Yy OOYYAIOUIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpA, pacIIUpsieT U 0000UIaeT 3HAHUS O XKUBOM MpUpone, €€
OTJIUYUTENIbHBIX TPU3HAKaX — yPOBHEBOW OpTraHHW3alldd M HBOJIOIUHU, CO3AET
yCIOBUSI  JJisi:  TO3HAHWS  3aKOHOB  JKUBOW  NPUPOIBI, (OPMHUPOBAHUSA
(GyHKUHMOHANBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe3o0macHoro oopasa
KHU3HHU, SKOJIOTHYECKOTO MBIIIICHHUS, [IGHHOCTHOTO OTHOIIEHUS K XUBOUW MPHUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHne OMOIOTHST UMEET TAKXKE VISl PEIICHUS BOCTIMTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  obmero  00pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydyenune 6uonorun odecrneynBaeT yciaoBus sl (GopMUpOBaHUS
WHTEJUICKTYaTbHBIX, KOMMYHHKAIIMOHHBIX W HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpBhl, CIIOCOOCTBYET WHTErpanuil OMOJIOTWYECKUX 3HAHUU C
MPEAICTABICHUSIMH U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, (PU3UKHU, XUMUU U
reorpaduu. Has3BaHHBIE TONOXKEHWS O MpeIHA3HAYCHUH YYeOHOTO IMpeaMera
«buosnorus» CcocTaBWIM OCHOBY Ui OTpEJCNeHUs TOAXOIAOB K OTOOpY W
CTPYKTYPUPOBAaHUIO €r0 COACp)KAaHMSA, MPEACTABICHHOIO B MPOTrpaMMe IO
onooruu.

Otb6op copepxkanus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3HUIHMHA KyJIbTypOCOOOpPa3HOTO TOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaroliecs: JOJKHBI OCBOUTH 3HAHUS M yMEHHs, 3HAYUMbIC IS
dopMupoBaHus o0OmIeH KyJIbTYphl, ONpEACNAIONIME aJeKBAaTHOE IOBEICHHE
YeJI0BEKa B OKpYyXkaroiei mpupoiHoi cpeae. Ocodoe MecTo B 3TOM cucTeMe 3HaHUN
3aHUMAIOT JIEMEHTHI COJICPKAHUs, KOTOPBIE CIIyKaT OCHOBOM /i1 (POPMUPOBAHUS
NPEJCTAaBICHUA O COBPEMEHHOW €CTeCTBEHHO-HAyYHOH KapTHHE MHpa |
[ICHHOCTHBIX  OpPUEHTAIMSIX  JHUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OnoIoTrNYecKoro 00pa3oBaHMs.

CTpyKTypUpOBaHUE COJACpKaHUS YYEOHOro MaTepualia B Mporpamme Io
OMOJIOTMH OCYIIECTBICHO C Y4YETOM TPUOPUTETHOTO 3HAYCHHUS 3HAHWHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPHUPOJIBI, O €€ YPOBHEBON OpraHU3allid U
IBOJIOLIMU. B COOTBETCTBHHU € 3TUM B CTPYKTYype yueOHoro mpenmMera «buomorus»
BBIJICIICHBI CIICIYIONINE COJEpKaTeNbHbIe TUHUN: «bronorus kak Hayka. MeTombl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosormueckas cucrema», «OpraHuszM Kak
ouonormueckas cucreMay, «CucreMa W MHOrooOpasne OpraHudecKOoro MHUpay,
«DIBOIIOLUS KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTI.



[lenr m3yuenus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJicHNe  OOy4YalIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHM
WCIIOJB30BaTh ATH 3HAHUS JJIsI TPAMOTHBIX JEWCTBUU B OTHOILIEHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxenue 1einu uzydeHus ydyeOHoro npeaMera «buonorus» Ha 6a30BOM
YpOBHE 00ecTieunBaeTCs peIICHUEM CIIeIYIONUX 3aa4:

— OCBOCHHE OOYYarOUIUMHUCS CHCTEMbl 3HAHUN O OMOJOTUYECKUX TEOPHsIX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiIaX, CIy>KalluX OCHOBOU
st (OPMUPOBAHUS MPENICTABICHUNM O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpa, O
METO/IaX HAyYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMU, BBIAAIOIINUXCA OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUSX B OMOJIOTHH;

— (opMupoBaHHUE y 00YyYaIOIIMXCS MO3HABATEIbHBIX, UHTEIIEKTYAIbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHalu3a JAaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IISIIOB, UJCH M MOIXO0B K W3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3allly;

— CTaHOBJIEHME Y oOOyuwaromuxcsi oOmed KyJabTypbl, (PYHKIMOHAIbHOU
I'PAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATHh U OIIEHUBATh SIBJICHUSI OKPYKAIOIIETO
MHUpa >KUBOM NPUPOJIbI HA OCHOBAHUM 3HAHUM U OIBITA, MOJYYEHHBIX MTPU U3YUECHUU
OMOJIOTHH;

— ¢opMHpoBaHUE Yy OOYYalOIIUXCS YMEHUH WJUIIOCTPUPOBATH 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpOoOMOTEXHOJIOTUH;

— BOCMHUTaHUE YOEKIEHHOCTH B BO3ZMOKHOCTH MO3HAHUS YEJIOBEKOM >KHBOU
PUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHSI K HEH, COOIOICHNS STHYECKIX
HOPM IIPU NIPOBEJICHUN OMOJIOTMYECKUX UCCIIET0BAHMI;

— OCO3HAaHHME IIEHHOCTH OMOJOTMYECKUX 3HAHUU I TMOBBIIICHUS] YPOBHS
AKOJIOTUUECKOUN KYIbTYpbl, 1Uisl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUSI;

— IPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH B TOBCEIHEBHOM KU3HU JJI51
OLICHKH IIOCJIEICTBUM CBOEH JAEATEIBHOCTH IO OTHOLIEHHIO K OKPY2KAlolIen cpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpeanero oOmiero oOpaszoBanusi «buosorus», uzydaemass Ha
0a30BOM ypOBHE, SBISICTCS 00S3aTENbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOMN o0actu « EcTecTBEeHHO-HAYUYHBIE PEIMETHI.

Jlnst u3yueHust 6MoJIOruu Ha 0a30BOM YPOBHE CPEJIHETO 00111ero 00pa3oBaHUs
otBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaenio), B 11 kimacce — 34 yaca
(1 yac B Henenmo).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puimocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponb Ononoruu B popMupoBaHMU COBPEMEHHOM HAy4YHOH KapTHHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTo/1bI TO3HAHUS )KUBOUM IPUPOIBI (HAOIIOEHUE, SIKCIIEPUMEHT, OITUCAHUE,
U3MEpeHue, KiIaccupukalus, MOJEIUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTO/Ibl TO3HAHUS YKUBOU MPUPOJIBI».

JlabopaTopHbIe M IpaKkTHYecKUue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcmnonp3oBaHHe pa3IWYHBIX METOJOB IPHU
H3YUYCHUH OMOJIOTHYECCKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBI U X OPTraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) Kak IpeaMeT uzydenust ounonoruu. Otanyue
YKUBBIX CUCTEM OT HEOPTAHUYECKOW MTPUPOJIBI.

CBoiicTBa OMOCHUCTEM U UX pa3zHOoOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€O1IeHOTUYECKUI), OnoCc(epHBIit.

JdeMoHcTpanuu:

Tabnuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpraHuU3aluu
YKABOH IIPUPOIBI».

O6opynoBanue: moaenb Monekyinl JJTHK.

Tema 3. XumMu4ecKuii COCTaAB M CTPOCHHE KJIETKH.

XHWMHUYECKHM COCTaB KIETKU. XHUMHUYECKHE JJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMKA BOABI M MHHEpaJbHBIX BemecrB B kierke. [lomnep:kanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u crpoeHrne OeIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBble U 3aMEHMMbIE AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKyNbl (MEpBUYHAs, BTOPUYHASl, TPETUYHAS H
YETBEPTUYHASl CTPYKTypa). XUMHUUYECKHE CBOWCTBa Oe€lkoB. buonornueckue
byHKIUNU OEITKOB.



depmenTsl — OnoIOrHUecKre Karaau3aTopsl. CTpoeHue GpepMeHTa: akTUBHBIN
neHTp, cybcrpatHas cnenududHocTth. Kodepmentsl. Burtamunsl. Otinuus
(GbepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

YraeBoasl: MOHOCaXapu bl (TIH0K03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxapo3a, JaKkTo3a) M ToOJMCAXapuabl (Kpaxmaja, TIJIMKOreH, IeJUI0I03a).
buonorndeckue pyHKIUHU YTIEBOIOB.

Jlumuael:  Tpuraunepunbl, Qochomunuasl, crepouasl. [ uapoduIbHO-
runpodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu saunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB M JIMITHUI0B KaK MICTOYHUKOB SHEPTHUHU.

HyxnennoBele kucnorsl: JHK wu PHK. Hykneotuaer — MoHOMEpEI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu JJHK. Crpoenue u pynkuu PHK.
Buner PHK. AT®: ctpoenne u GyHKIHUH.

[{utonorus — Hayka o kieTke. KiietouHas Teopust — mpuMep B3aUMOIEUCTBUS
unel u (HaKToB B HAYYHOM MO3HAHUU. MeTO/ bl N3yUeHUS KICTKHU.

Krnetka kak nenoctHas xuBas cucrema. OO01ye Npu3HaKky KJIETOK: 3aMKHYyTast
Hapy>kHas MmemOpana, moiekynsl JIHK kak renHermdeckuit ammapaT, cuctema
CUHTe3a Oelka.

Tumbl KJIETOK: J3yKapuoTHUecKas U Mpokapuotuuyeckas. OCOOEHHOCTH
CTpOEHHUsl TpoKapuoTHdyeckol kieTku. Knerounas creHka Oakrepuil. Ctpoenue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOU H
TpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, UX
¢bynkuuu. [nazmaruueckas memOpana, e€ ceoiictBa U QpyHkiuu. Llutomnnasma u eé
opranouipl. OnHoMemOpannbie opranounbl kietku: JIIC, ammapat ['ombmxwy,
nn30coMbl.  [1oTyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHIPHUHW, IUIACTUIBI.
[IpoucxoxeHne MUTOXOHJpUM W T1iactud. Bunabl mnactun. HememOpannbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPHOIU, PECHUUKH,
KryTUKU. OYHKIIUA OPTraHOUJIOB KJIETKU. BriroueHus.

Anpo — perynaropuslii HeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
KapuoIruia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jwnarpammel: «Pacnpenenenne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOU IPUPOJIEY.

Tabmuier u cxeMmbl: «llepuognueckass TabauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyIbl BOJb», «buocunres 0enkay, « CTpoeHHE MOJIEKYJIbI 0Ky,
«Ctpoenue ¢pepmentay, «Hyknennossie kuciaotel. JJTHK», «CtpoeHre MOIEKyYIIbI



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sipa KIEeTKn», « Y rIeBoAbD), «JIMmuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE JJIi IPOBEACHHUS
HaOIIOJICHUM, W3MEPEHUM, SKCIIEPUMEHTOB, MUKPOIpENnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaJIUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

JlaGopatopnas pabora No 2. «M3ydyeHue CTpOEHUS KIETOK pPACTCHUH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHICAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIlIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuidi oOMEH) — JIBE€ CTOPOHBI €AMHOTO Mpoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B IMOHUMaHUU
MeTaboIu3Ma.

Tunbr oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Posib pepmMeHTOB B
oOMEHeE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunTe3. CperoBass W TeMHOBasg (a3pl (¢QoTocuHTE3a. Peakuuu
dboTocunTe3a. DPheKTUBHOCTh HOTOCHHTE3a. 3HAYCHUE (HOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BiusiHue ycnoBuii cpenpl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOUIEe OaKkTepuu. 3HaYEHUE XEMOCUHTE3a s
KU3HH Ha 3emiIe.

DOHepreTuyeckuii oOMEH B KJeTKe. PaciiierieHne BelecTB, BbIACICHUE U
aKKyMYJIMPOBAHHUE SHEPTUU B KIIETKE. DTaIbl JHEPreTUIECKOT0 oOMeHa. [ mrukonms.
bpoxxenne u ero Buabl. KucnopojmHoe okuclieHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurenbHoe GochopunrpoBanue. IPGHEKTUBHOCTh FIHEPIrETUIECKOr0 OOMEHaA.

Peaknium wmatpuuHoro cuHTte3a. ['eHermueckas wHpopmarus u JIHK.
Peanuzanus renernueckol wHGOpPMAIMU B KIETKE. ['@HETHMYECKHUH KO U €ro
cBoiicTBa. Tpanckpunuusa — matpuunblii cunte3 PHK. Tpancnsuusa — 6uocunres
Ooenka. Oranbl TpaHcusaiuu. KoaupoBanwe amMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounpie (opmbl XKU3HU — BUPYCHL. MICTOpHS OTKpBITHS BHPYCOB
(M. W. iBanoBckwuit). OcOOEHHOCTH CTPOCHHUS W KMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoaepunura yenoseka (BMIY) — Bo3Oyautens CIIM/a.



OOpatHass ~ TpaHCKpUIIIUS, peBepTaza W uwHTerpaza. lIpodwunmakruka
pacnpocTpaHeHUsI BUPYCHBIX 3a00JICBaHMUIA.

JdeMoHcTpanum:

[Toptpersr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbl nutanusy, «Metaboauzm», «MUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JJHK»,
«Ctpoenue u pyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeThuecKuii Komy,
«Bupyco», «baktepuodarn», «Ctpoenue u xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaxTepuodaray, «Pemnmukarms JJHK».

Oo6opynoBanue: monenu-anmunkanuun «Yasoenue JIHK u Tpanckpunus»,
«buocunre3 6enkay», «CTpoeHue KIeTKN», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHbIii UK, WM SKU3HEHHBIM LUK KIeTku. MHTepdaza U MUTO3.
[Iporecchl, mpoTekatonue B uHTepdasze. Pernmukanus — peakiys MaTPUYHOTO
cunteza JIHK. Crpoenne XxpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIumionHeIi W TAluIOWJIHBIA  XpOMOCOMHBIE  HAOOphL.  XpOMaTHUBI.
[{uronoruuyeckue OCHOBBI PA3MHOKEHHMSI W  HWHIWBHAYaJIbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu mutosa. [Ipoueccsl, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BHOIOrHYECKUA CMBICT MUTO3A.

[Tporpammupyemasi rTuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecronoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- UM MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKeHUe. VICKyCCTBEHHOE KJIOHUPOBAHHE
OpPraHUu3MOB, €r0 3HAYEHUE JIJIS CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meiio3. Craguu meio3a. [Ipouecchl, MpOUCXOAIIME HA CTagusX Meio3a.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuid CMbBICT H
3HAYECHUE MEN03a.

['ameTorene3 — mponecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaTo30u[l, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpOEHHUS SUICKIETOK U  CcrnepMaTo30ua0B. OIIOJ0TBOPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHUOHAIBLHOE Ppa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHes3. [loctamOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHANIBHOTO PAa3BUTHS: TPsSMOE, HENpsMoe (IMYuHOYHOE). BimsHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
yYpOJCTBa.

Poct u pazButue pacreHuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY, «JIBoiiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOXKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuit», «CTpoeHHE TOJNOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsri nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «Ilpsamoe u HenpsiMoe pa3BUTHE», «['amMeToreHe3 y MIEKONUTAKOIUX U
yesnoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O0opynoBanue: MHKPOCKOTI, MHKpPOITIpEnapaTsl «CrniepMato3ou bl
MJICKOIIUTAIOILIETO», «SHIeKIeTka miekonuraroumero», «Kapuokuses B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJENb-allUINKanus «J/leneHue KIEeTKu», MOJEIb
JIHK, Mmozaenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 3. «HabGmronmenue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mcropus pazsutus reseTuku. Pois nurosnoruu
U SMOPHOJIOTUU B CTAHOBJICHUU TEHETUKH. BKiIag poCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeETOoJbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
UTOI€HETUYECKUH, MOJEKYISIpHO-TeHEeTHUeCKUi1). (OCHOBHBIE TI'€HETHUUYECKHUE
noHATHUsA. [ eHeTu4YecKass CHMBOJIMKA, UCMOJIb3yEeMasl B CXeMax CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MonorubpugHoe CcKpeuBaHue. 3aKoH eIuHooOpaszusi THOPUIOB MEPBOrO
nokosneHus. [IpaBuiio qoMuHUpOBaHKs. 3aKOH pacIEIUICHNs IPU3HAKOB. | nnoresa
YUCTOTHI raMeT. [1omHOE 1 HeMmoJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  ckpemuBaHue. 3aKOH  HE3aBUCHMOTO  HAacIEAOBaHUS
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPHUIAHOTO  CKpEUIMBAHUSI.
AHanm3upyrouee cKkpeumBanue. Mcnoap30BaHne aHAIM3UPYIOLIET0 CKPEIMBAHUS
JUTSl OTIPEAEIIEHHsI TEHOTHIIA OCOOM.

CuernneHHoe HacneaoBaHue Mpu3HakoB. Paborta T. Moprana 1o cuerieHHOMY
HacJIeIOBaHUIO TeHOB. HapyleHue cliernsenns reHoB B pe3yJIbTaTe KPOCCUHTOBEPA.
XpoMOCOMHas1 TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['eneTnka mosia. XpOMOCOMHOE ONIPENEIICHUE MO0JIA. AYTOCOMBI U IIOJIOBBIE
XpoMocoMBl. ['omoramernele M rereporaMeTHele OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIETVIEHHBIX C ITOJIOM.

N3meHunBOCTh. BUbl ”3MEHUMBOCTU: HEHACIIEACTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  U3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKATMOHHOW U3MEHUYMBOCTU. BapuanmoHHbIi psi U BapualluOHHASI KPUBAs.
Hopma peakunu npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakinu. CBOCTBAa MOAU(PUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrtBeHHasi, WM TE€HOTUIIMYECKas, HU3MEHUYMBOCTh. KoMOWHAaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATMBHOMU
W3MEHYUBOCTU. MyTalnmoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MyTainuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa M MpUYHHBI MyTanuii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BuesinepHas HacIeICTBEHHOCTh U U3BMEHYUBOCTb.

['enernka uyenoeka. Kapumortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: T€HEeaIOTHYECKUM, OJTM3HEI[OBBIHA, IINTOT€HETUYCCKUM, OMOXMMHUYECKHUH,
MOJIEKYISIPHO-T€HETUUECKUIA. CoBpemeHHOE ONpeIeJICHHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T1{P-anamu3a. HacmencTtBennnie 3a00JjieBaHUS 4YeJIOBEKAa: TCHHBIC OOJIC3HHU,
00JIE3HH C HACJIEACTBEHHOW MpPEeIpacroyiOKEHHOCTbIO, XpPOMOCOMHBIE OO0JIE3HHU.
CoMarnueckue M reHepaTuBHble MyTanuu. CTBONOBBIE KJIETKH. [IpuHIUIIBI
310pOBOTro 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
0ose3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEAUIIMHCKON
TE€HETUKHU B NMPEAOTBPALLEHUH U JICUEHUN T€HETUUYECKUX 3a00JI€BaHUI YEIOBEKA.

JlemoHcTpanum:

[Toptpetsr: I'. Mennensb, T. Mopran, I'. ne ®puz, C. C. YerBepukos,
H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuub! u cxembl: « MOHOTHUOPHUIHOE CKPEIIUBAHUE U €T0 IUTOT€HeTHYeCKast
OCHOBAa», «3aKOH PaCUIEIJIEHUS U €0 HUTOI€HETUYECKAS! OCHOBA», «3aKOH YACTOTHI
ramer», «urubpuanoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTHOPUTHOTO
CKpeluBanus», «Menos», «BzaumoaencTBue amieabHbIX T€HOBY, «I €eHeTHYeCcKne
KapThl pacTeHUH, )KUBOTHBIX M YeJIOBEKa», «I eHeTnka moiyia», «3aKOHOMEPHOCTH
HACJEJOBaHUs, CLUEIUICHHOTO ¢ MoJIoM», «KapuoTumel 4yenoBeka M >KUBOTHBIX),
«Bunpl uasmeHunBoCTHY», «MoaudukalmoHHas U3MEHUUBOCTHY, «HacnenoBanue
pesyc-daktopa», «I'eHeTruka rpynm KpoBm», « MyTarimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anIuIinKanud «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe pomuHupoBaHue», «Jurubpunnoe ckpemmBaHuey, «llepexpéct
XpPOMOCOM», MUKPOCKOII 1 MUKponpenapaTt «po3odunay (Hopma, MyTauu Gopmbl
KPBUTBEB M OKPACKH Tela), repoapuii «['opox moceBHOM.



JlaGopaTopHble U pakTHYecKue padoThbl:

Jlabopatopnast pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopnas padota Ne 6. «M3yyenne MoaudUKaliMOHHOW U3MEHUYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW).

JlaboparopHas pabota Ne 7. «AHanu3 MyTtauuil y apo30Quibl Ha TOTOBBIX
MHUKPOIIpENapaTax».

[Ipaktuueckas pabora No 2. «CocraBieHHEe W aHAIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuysi Kak Hayka W Ipolecc. 3apOXKACHUE CEJIEKUUU U JOMECTHUKAIUS.
VYyenue H. U. BaBuiioBa o ieHTpax mpoUCXOXKACHUS K MHOTO00pa3us KyJIbTYPHBIX
pactenuil. LleHTpbl NpOUCXO0XKAEHUS JOMAITHUX KUBOTHBIX. COpPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOIbI CeNeKIMU. MaccoBbli U UHAUBUAYAJIBHBIN OTOOPHI B
CENIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKa JKCTepbepa. bIM3KOpOoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHWE YHUCTHIX JIMHUH.
['erepo3uc, wiu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHWE — ayTOPUIMHT.
Otnanénnas rudbpuauzanus u e€ ycnexu. MIckycCTBeHHBIN MyTareHes 1 moJiy4eHue
MOJIMIUIOUIOB. JIOCTHKEHNS CEIEKIMN PACTEHHM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHonOrMs Kak OTpacib NPOU3BOACTBA. |'€HHAs WHXKEHEpHsA. OTambl
co3manus pexombunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxxeHepus. Kierounbsle KyabTypbl. MUKpPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUU.
KiloHnpoBaHHe BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkosornueckue W dtudyeckue  npobmembl. MO  —  reHermuecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersi: H. WM. Basunos, U. B. Mwuuypun, I'. JI. Kapneuenko,
M. ®. BaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl MPOUCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTtenuit», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacrenmity, «OTnanéHnas rudpuauzamnus», «Padotel akagemuka M. ®. MiBanoBay,
«lomummongus», «OOBEKThI OUOTEXHOJNOTHUWY», «KieTouHble KyabTypbl U
KJIOHUpOBaHue», «k KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHUE: MYJISIKH TUIOJI0B U KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

DKCKypcHus «3HAKOMCTBO C JOCTHUKEHUSIMU CEJICKIIMU PACTEHUN U KUBOTHBIX
Camapckoii obnactu (3kckypcust Ha npennpustus: ['puncou, Arognas Camapa,
Pei6oruromuuk [[yXOBHHIIKOE H TIp.)».



11 KITACC

Tema 1. DBoTIOIMOHHASA OMOJIOT M.

[IpennoceiIku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. BOJIFOLHUOHHAS
Teopust U €€ MecTo B OMOJNIOruU. BiusiHue 3BOJIIOIMOHHOW TEOpUM HA PA3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CeugerenscTBa dBomonuu. [laneoHTronmornueckne: MOCIENO0BATEIBHOCTD
HOSIBJIGHUST BHUJOB B MaJICOHTOJIOIMYECKON JIETOMHMCH, NEPEXOJHbIe (OPMBI.
buoreorpaduyeckue: cxocTBO U paznuuue GayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA W PA3IUuMsl SMOPHOHOB pAa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJIOTHYHBIC,
PYIMMEHTApHBIE OpPraHbl, aTaBU3MbL. MOIEKYISIpHO-OMOXUMHYECKUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMUECKHX IyTeH Yy Bcex
OpPraHU3MOB.

OomonnonHas Teopus Y. JlapBuHa. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHU3MA. J[BMKyIIME CHJIBI 3BOJNIOUMU BUAOB 10 JlapBHHY (M30BITOYHOE
pPa3sMHOXKEHUE NPHU OTPAHUYECHHOCTH PECYPCOB, HEONPENEIEHHAsT U3MEHYUBOCTD,
O0opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIN OTOOD).

Cunrtetudeckas Teopus 3Bosronuu (CTD) u e€ 0OCHOBHBIE TTOJOKECHHUS.

MukposBomronud. [lomynsanus kak eIMHULA BUIA W 3BONIONUU. J[BrKyInue
cwibl ((hakTOphI) SBOJIOIMHM BUIOB B TpHUpojae. MyTallMOHHBIM Tpolecc W
KOMOWHATHUBHAST WM3MEHYUBOCTh. [lomymnsiMoHHBIE BOJHBI UM JApeld TEeHOB.
N3onsamua u Murpanus.

EctecTBeHHbIil 0TOOp — HamnpaBigiomuil @akrop sBoiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoO0IeHHOCTh OpPraHU3MOB KakK pe3ysibTaT 3BOMIONUH. [lpumeps
MPUCTIOCOOJIEHNI Y OpraHu3MOB. ApoMoph03bl U HANOATANITAIIIH.

Bun wu  BugooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MaxkposBosonusi. DopMbl  3BOJMIOLMM:  (DUIETUYECKAsl, JIUBEpPreHTHas,
KOHBEpreHTHas, napasiensHad. HeobpatumocTs 3Bomonuu. IIpoucxoxaeHue ot
HECMEMANN3UPOBAHHBIX  IpeakoB.  IIporpeccupyromas  crnenuaiu3anusi.
AnanTtvBHas paavanusl.

JlemoHcTpanum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, ®. Mromnep, A. H. CeBepiios.

Tabnuiibl u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI 32
cylecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroobpasue OPOJ JKUBOTHBIX), «ITomynsium, «MyTannoHHas



U3MEHUYUBOCTE», «ApoMopdo3s», «Umnoamanramum», «OO0mas aereHepanusy,
«/IBmkymue cunel  sBomoouun», «Kapra-cxema Mapuipyra myTemIEeCTBUSA
Y. Hapsuna», «bopnba 3a cymectBoBanue», «I[Ipucnoco01eHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTMUECKOE BUI000pa30BAHUE.

OOopynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HaOOp IUIOI0B U CeMsIH, KoyuleKus «lIpumepsl 3alIMTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIC HAIPABICHUS DBOJIONHUNY, 00BEMHAS MOJEIb
«CTpoeHue TOJTOBHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
HMCKONIA€MbIX JKMBOTHBIX M pacTeHWi», Mojaenb anmukanus «llepekpéct
XpPOMOCOMY, BIIayKHbIE Ipenapartsl «Pazsutrue Hacekomoroy», «Pazpurtue JArymkmn»,
Mukponpenapar «Jpozoduna» (Hopma, MyTaruu GopMbI KPbUTEEB U OKPACKH TEIIA).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopuass pabora Ne 1. «CpaBHeHHE BUIIOB O MOP(HOIOTUUECKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHnu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U pa3BUTHE )KU3HU HA 3emuie.

JloHaydHble TpEACTaBICHUS O 3apOKICHMM XW3HU. HaydHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M naHcnepMmus. XHUMHYECcKas
IBOMIIOIUSI. AOUOTCHHBI CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPTraHWYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKOW BOMOINY. HavanpHbIe 3Tanbl
ouonornyeckoit »Bomoonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIETKU. [lepBble KIETKM W HX 3BOJIOLMAL.
®opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Pa3Butue xxu3Hu Ha 3emuie Mo 3paMm u nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickas dpel. llameo3olickas spa U €€ TMepuoabl: KEeMOPUICKUH,
OPJAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30i1ckas 3pa u €€ neproIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaiiHo30iickass 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOIE€HOBBIN,
AHTPOITOI€HOBBIM.

XapakTepucTUKa KJIMMaTa M TeOoJIOTMYECKUX mIpolueccoB. OCHOBHBIE ITalbl
HBOJIIOIIMU PACTUTENIBHOIO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
JKUBOTHBIX. [losiBIEHME, pacliBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOr0 MHUpa KakK OTpa)keHue »3BOJOIUU. OCHOBHbIE
CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butre npeacTaBieHu o
IIPOUCXOKICHUH 4esoBeKa. Meroasl u3ydeHus anTponoreHesa. (CxonacrBa u
pa3nuuus 4eI0BeKa U )KUBOTHBIX. CUCTEeMaTHYECKOE MOJI0KEHUE YEJIOBEKA.



JiBmxyiue cuiibl (pakTopsl) anTpororenesa. HacienctBeHHass "3SMEHYMBOCTD
U eCTeCTBEeHHbIN 0TOOp. OOIIECTBEHHBIN 00pa3 >KW3HHW, H3TOTOBIECHUE OPYAHi
TPYyJa, MBILLIJIEHUE, PEYb.

OCHOBHBIE CTaJUU U BETBU SBOJIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoexk npsaMoxoxsaumui, YemoBek HeaHIEPTAIbCKUHM, YenoBek
pa3yMmHbIil. Haxonkum HCKONaeMbIX OCTaTKOB, BPEMsl CYILIECTBOBaHHSA, 00JACTh
pacmpocTpaHeHus, 00HEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHUA.

UYenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBaTOpHalbHas),  MOHTOJOHIHAS
(a3uarcko-amepukaHckas).  UYepTbl  MPUCTOCOOJIEHHOCTH  MOpeACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpersr: @. Pemm, JI. Ilactep, A. U. Onapun, C. Mwmwmep, I'. Opun,
Y. J{apBuH.

Tabmuiel 1 cxembl: «Bo3nukHOBeHHe CoOJHEUHOH CHCTEMBI», «Pa3ButHe
OpraHuyeckoro Mmupa», «CoBpeMEHHass CHUCTEMa OpPraHWYECKOro MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI 4YeJIOBEKa U YeJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moam», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JTION», «HeToBeUecKue pachl».

O6opynoBanue:  mymsixu  «lIpoucxoxkiaeHue  denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHAepTablla, KPOMAaHbOHIA), CIENKU WIH
M300pKEHNUS KaMEHHBIX OpYyJAui NEpBOOBITHOIO YeJOBeKa (KaMHHU-YOMNIEPHI,
pyOmma, ckpebia), TeOXpoHOJOrHueckass Tabmuma, Koyekuus «Dopmbl
COXPaHHOCTH MCKOIIA€MbIX JKUBOTHBIX M PACTEHUI.

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

[Tpaktuueckas padorta Ne 1. «/M3yyeHue MCKOMAaEeMbIX OCTaTKOB PACTEHUM U
KUBOTHBIX B KOJUIEKLIUSAX).

DKcKypcus «IBOJIONUS OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WM KpaeBEeIUECKUN My3eil).

Tema 3. Opranu3Msbl U OKpYy:KalIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJauM U pa3fieibl 3KOJOTUH. METOIbl IKOJIOTMYECKUX
UCCJIEI0BaHU. DKOJIOIMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAS, HA3€MHO-BO3YyIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHASI.

Oxonornueckue (dakrtopel. Knaccudukamus skonornueckux (¢GakTopos:
abnoTuyeckue, OMOTHYECKHME U aHTPOIOTreHHblE. JleMCTBUE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.



AOGuoTtnueckue (pakTophl: CBET, TEMIEPATYypa, BIAKHOCTb. DOTONEPUOAHU3M.
[IpucniocoOnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOPOB.
buosnornyeckne puTMBsl.

buotnueckue ¢axkTopsl. Busibl OnoTHYECKHX B3aUMOACHCTBUI: KOHKYPEHIIUS,
XUIIHUYECTBO, cUMON03 U ero (opmel. [lapazutusm, koomepanus, MyTyaau3M,
KOMMEHCANIM3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHHe OHMOTHMYECKHMX B3aUMOJEWCTBUI I CYIIECTBOBAHHUS OpPraHU3MOB B
HIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU nomyjsiuud. OCHOBHBIE IOKa3aTelH
NOMYJISILMU: YHCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMyka 4uCI€HHOCTH MOIYJISIUN U €€ perysuus.

JdeMoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['exkens.

Tabmuubl u cxembl: kapta «IIpupognsie 30ub1 3emum», «Cpenbl oOUTaHUS
oprannsmMoB», «®oronepuoguzm», «llonmymsun», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU MOMYJISIUK UHDY30pUn-Ty Penbki», «[lumeBsie nenm».

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas padota Ne 4. «BrnusgHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCa».

[TpaxkTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISALUI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo01mecTBa ¥ 3K0JI0rH4ecKMe CUCTEMBI.

CoobmiectBo opraHu3zMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBa,
MPOCTpaHCTBEHHasA, Tpoduueckas (mumeBasi). Bunbl-nomunantel. CBs3u B
OuoIeHO3E.

Dkosoruyeckre cuctembl (dkocuctemsbl). [lonsitue 00 »skocucTeme W
ouoreonenoze. DOyHKIMOHANBHBIE KOMIIOHEHThl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U NOTOK 3HEPIUU B HKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbI. [InieBbie 1enu u cetu. OCHOBHbIE
MOKa3aTeld JKOCHCTEMbl: OHoMacca, MPOAYKIHUsA. DKOJIOTHYECKHUE MUPAMMJIbI:
OPOAYKIMH, YHUCIEHHOCTH, Oumomacchl. CBOWCTBa 3KOCHUCTEM: YCTOWYUBOCTD,
camoperyJisinus, pazputie. CyKueccus.

[TpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03Ep U peK. DKOCHCTEMA XBOMHOIO
WIM [IAPOKOJINCTBEHHOIO JIECa.

AHTpONOreHHBIE  IKOCUCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.



buopasznooOpasue kak Qakrop ycrounBoctu dKocucteM. CoxpaHeHUE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiisl, coctaB U CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero ¢QpyHkuuu. OcobeHHOCTH Ouocdepsl Kak
ri1o0abHOM 3KocHucTeMbl. [[MHaMuuyeckoe paBHOBecHME U OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThI BEIeCTB U OMOTEOXMMHYECKHUE ITUKITBI 3JIEMEHTOB (yTriepoa,
a3oTa). 30HAbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUs B Onocdepe.
['o6anbHbIE YKOTOTUYECKUE TPOOTIEMBI.

CocymiecTBoBaHM€e MPUPOIHI U yenoBedecTBa. CoxpaHeHue 6uopaznooOpasus
KaKk OCHOBa YCTOWYMBOCTH Owochepbl. OCHOBa paIMOHAILHOTO YIIPABICHUS
OPUPOIHBIMU PECYpCaMU U UX UCTOJIb30BaHME. JlOCTHXKEHNS OMOJIOTHH U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuubr u cxemsl: «[lumesbie nenu», «bUoOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKOJOTUYECKAs] MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO Jecay, «brnoneHnos Bogoémay, «ArpoueHos», « Baxuenmne nCTOUHUKH
3arpsi3HEHUs BO3JyXa M TPYHTOBBIX BOA», «IlouBa — BaxkHeMIllasg COCTaBIIAIONIAs
ouocheprr», «IlapuukoBbiii 3Pdekr», «DPaKkTopbl pagTuOaKTUBHOIO 3arpsi3HEHUS
ouocheprr», «OO0mas crpykrypa Ouochepb», «PacmpocTpaHeHue >KU3HU B
ouochepe», «KpyroBopot yrieposa B 6uocheper», «KpyroBopot a3oTta B Ipupoie».

O6opynoBanue: MojaeNnb-anmmIukanus «Tunudaabple OMOIEHO3b», TepOapwHii
«PactutenpHple  cooOIecTBa»,  Koeknuu — «buorenos»,  «Bpeautenu
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», FepOapuu M KOJJIEKIIUK PACTCHHUMN U KUBOTHBIX,
Kpacnas kaura PO, nzobpaxeHus oXpaHsieMbIX BUIOB.

Okckypeus: «3yyenue 6uosornueckoro paznooopasus Camapckoi odactu
(okckypcusi B boranumueckuit canx Camapckoro yHuBepcutera u Camapckuii
300TapK)».



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHOJIOT'MX HA BA3OBOM YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBnuBaioTcsi TpeOOBaHUS K pe3ylibTaTaM
OCBOCHHUS OOyYaIOIMMHUCSA TpOorpaMM CpeaHero oOmero  o0pa3oBaHHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOCHUA mpeaMera «buomorus»
BBIJICJICHBI CIEAYIONINE COCTABIISIOIINE: OCO3HAHHWE OOYYalOIIMMUC POCCUHCKON
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINpEAeNeHNI0, HaJlu4yhue MOTHBallMU K  OOy4YeHuro  Ouojoruwu,
I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHUW IJWYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAJAUIIMN pPa3BUTHA OHOJIOTHUECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, TPUCYIIUMHU CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHUs, HAIWYHWE HSKOJOTMYECKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOEHUS MpeamMera «buonorus» AOCTUTAIOTCSA B
€AMHCTBE YYEOHOM U BOCIUTATEIBHOM JEATCIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU II€HHOCTSIMH, MPUHATHIMH B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHHS U
CaMOpa3BUTHUSA, PpA3BUTUA BHYTPECHHEH TMO3WLMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTApIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIIASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKpYXKarolIeH cpele.

JlugHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOKW BHYTPCHHEH TMO3WUIIMCH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KUZHECHHOTO
OMbITAa W OMNbITA JICITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATENIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

— c(hopMHPOBAHHOCTH TPAKIAHCKOHN MO3UITUN 00YYAFOIIETOCs KaK aKTHBHOTO
¥ OTBETCTBEHHOTO YJ€HA POCCUICKOTO OOIIECTBA;



— OCO3HaHUE CBOMX KOHCTHUTYIHOHHBIX TPaB M OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;

— TOTOBHOCTb K COBMECTHOM TBOPUYECKON [EATENIBHOCTH MPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M IMO3HABATEJbHBIX 3aJ1au, BHIIOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTH OMpPENENsATh COOCTBEHHYIO MO3UIMI0O IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

— YMEHHUE YUUTHIBATh B CBOMUX JCUCTBUSIX HEOOXOAUMOCTb KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COIMATbHBIM MOJIOKEHUEM;

— TOTOBHOCTb K COTPYJHHYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIBCKUX 3a7a4y, YBaXXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OMNIMOHEHTOB TMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

— TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATETLHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

—  c(OpMHUPOBAHHOCTb  POCCHUICKOM  TPaKJAHCKOW  HUJEHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHHS K CBOEMY HApoOay, YYBCTBA OTBETCTBEHHOCTH IE€pe.l
PonuHou, ropoctu 3a CBOM Kpau, CBOXO PoJIMHY, CBOM SA3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOsIee MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

— [ICHHOCTHOE OTHOIIICHHUE K TPUPOIHOMY HACJIEIUIO U TAMATHUKAM IIPUPOIbI,
JNOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

— CIIOCOOHOCTBH OIIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWUOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

— WAeHHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTedecTna,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— OCO3HAHME TYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

— c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TIOBE/ICHHSI;

— CIOCOOHOCTH OIIEHMBATh CUTYAIUI0 U MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUCHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

— OCO3HAHME JIMYHOTO BKJIAJ1a B MOCTPOCHUE YCTOMUMBOTO Oy AyIIEro;

— OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HaposoB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

— 3CTETUYECKOE OTHOIIECHUE K MUPY, BKJIOUAsl ACTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;



— [IOHMMAaHHE 3MOLIMOHAIIBHOIO BO3/IEMCTBUS )KUBOW MPUPOJIBI U €€ HEHHOCTH;

— FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0J1ArONOTyYHsA:

— MOHMMAaHUE W pealu3alus 3J0pOBOTO M 0Oe30macHOro obpasza KU3HU
(3mopoBOoe  TUTaHUE, COOJNIOJICHWE TUTUEHUYECKUX TIpaBUI W HOPM,
cOalaHCUPOBAaHHBIM PEXUM 3aHATUM W OTHAbIXa, perysipHas ¢uznueckas
aKTUBHOCTb), O€pEeKHOr0, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOILIECHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

— IIOHMMAaHWE LEHHOCTH NpaBWl WHAMBUAYAJBHOTO U KOJUIEKTUBHOIO
0€e30I1acHOr0 MOBEJCHHS B CUTYalUsIX, YTPOXKAIOIINUX 30POBBIO U JKU3HHU JIIOJCH;

— OCO3HAHHUE MOCHEACTBUN U HEMPUATHUS BPEIHBIX MPUBBIUEK (YIOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

— FOTOBHOCTb K TPYZly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYA0II00UE;

— TFOTOBHOCTh K AKTUBHOW JIE€SITEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JIESITEIbHOCTB;

— WHTEPEC K Pa3INYHbIM cepam npodheccHOHaATbHON AeSTENbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mnpodeccuun ©  PeaTru30BHIBATH
COOCTBEHHbIE KU3HECHHbIC TUIAHBL;

— TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpA30OBAHMIO Ha
MPOTSKEHUU BCEN KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

— DKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIECHHWE K MPHUPOJAE KAaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

— TIOBBIIIEHHE YPOBHS SKOJOTMYECKOM KYJIBTYpbl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX MOCJIEICTBHM st
OKPYXaOUIEN CPEJIbL;

— OCO3HAHHE III00AJILHOTO XapaKTepa HKOJIOIMYECKUX MpobsieM U myTel ux
pelIeHus;

— CIHOCOOHOCTh HCIOJb30BaTh MpUOOpeTaeMble MpPU H3YYEHUU OHOJOTUU
3HaHMSI M YMEHHUS TMpPU PEIIEHUH MNpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIFOICHME  NPAaBWJI  MOBENECHHS B MPUPOJE,
HaIlpaBIICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIIOB,
AKOCUCTEM, OHOChEpHI);



— QAKTUMBHOE€ HENPUATHE JCUCTBUM, NPUHOCIIIUMX BPEH OKpYKAKOUIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTUYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U NMPEAOTBpALIaTh UX;

— HaJM4Me pPa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOU
KyJbTYpbl, ONBITA JEATEIBHOCTH SKOJOTMYECKOM HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B TIO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COIMAIBbHON
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN EATEIBHOCTH 3KOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

— c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JMAJIOre
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHUDPE;

— COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIBTYpPBI KaK CpeICcTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U MIO3HAHUS MUPA;

— TNOHMMaHWe crnenupuKy OWOJIOTMM KaK HAayKH, OCO3HaHUsA €€ poju B
(GbopMUPOBaHHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
NpeACTaBlIeHUs 00 OKpYXalolleM MHpE KakK O €IMHCTBE MPHUPOJIbI, YeOBEKa U
oOlIecTBa, B MMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpoOJeM
COXpaHEeHUs! IPUPOAHOTO PABHOBECHUS,

— yOeKIEHHOCTh B 3HAUMMOCTU OMOJIOTUU ISl COBPEMEHHOW LIMBUIIM3ALUU:
oOecrieyeHus: HOBOI'O YPOBHS Pa3BUTUS MEAMUIMHBI, CO3/JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPecypcHble  MPOOJEMbl  Pa3BUTHS
4eJIOBEYECTBA, TIOMCKA MYTEW BBIXOJIa U3 MIO0ANbHBIX DKOJIOTMUECKUX MPoOiIeM U
oOecrieyeHusi  mepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAallMOHAILHOMY
UCTIOJIb30BAaHUIO TMPHUPOIHBIX PECYpPcOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApPTOB
KU3HH;

— 3aMHTEPECOBAaHHOCTh B IIOJYyYEHUU OMOJIOIMUYECKHUX 3HAHUM B LEIAX
NOBBIIICHUS OO0IIel KyJbTYphl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHOM IPaMOTHOCTU OOydarommxcs, GopMHpPyEMOil
IIPU U3yYEHUH OMOJIOTHH;

— NOHMMAaHUE CYIIHOCTH METOJIOB [TO3HAHMSI, HCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh TMOJydyaeMble 3HAHUS JIs aHalid3a U
OOBSICHEHHUS SIBICHUN OKPYKAIOUIEro MUpPA M MPOUCXOASIIMX B HEM M3MEHEHH,
yMEHUE JiefaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsSI Ha OCHOBE HAyuyHbIX (DAaKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 OJYUYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTh CaMOCTOSTEIBHO MCIOJB30BaTh OMOJIOTMUYECKUE 3HAHUS IS
penieHus TpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

— OCO3HAHME LEHHOCTH HAay4YHOW AESTENbHOCTHU, TOTOBHOCTbh OCYILECTBISAThH
IPOEKTHYIO M HCCIE0BATENbCKYIO AEATENBHOCTh HHIMBHUIYAIbHO U B IPYIIIIE;



— TOTOBHOCTH M CIIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yiabTaThl OCBOSHUSI y4eOHOro mnpeaMera «buojaorus»
BKJIIOYAIOT: 3HAYuUMbIe i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAYYHBIC TMOHSATHUS, OTPAKAIONIUE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HaHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, DHEPTHUsI, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleI0BaHne, HAOI0IeHEe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUX ), YHUBEPCAJIbHbBIC
y4eOHble JeHCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
oOecrieunBaromue GpopmupoBanre GyHKIMOHAIBHOW IPAMOTHOCTH M COIMATIBLHOM
KOMIIETEHIIMA  OOy4YaloMMXCAd, CHOCOOHOCTh OOyYaromuxcsi HUCIOJIb30BaTh
OCBOEHHBIE MEKIUCIIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbIE TeUCTBUS B TO3HABATEIHLHOM M COIMATTLHOM MPAKTHKE.

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIETo
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMU
AEeMCTBUAMMU:

1) 6a30Bble JJOrHYECKHe TeiiCTBHA:

—  CaMOCTOSITENIbHO  (POpPMYyJIHpPOBAaTh U  aKTyaIU3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— UCIOJIb30BaTh MPHU OCBOCHUM 3HAHUM MPUEMBI JOTUUECKOTO MBIILUICHHS
(ananu3za, cuHTE3a, CpaBHEHMUS, KilacCcuUKaIU, 0000IIEHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATUN (BBLACISATh UX XapaKTEepHbIE MPHU3HAKU, YCTAHABIUBATH
CBSI3M C JIPYTUMHU MTOHSATUSIMH);

— OMpEeNeNATh IeJIM JEATCIIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMU IEJISIMU;

— WCTIONE30BaTh OMOJIOTMYECKUE TIOHATHS JJIs1 O0BsICHEHUS (DaKTOB U SIBIICHUN
YKUBOU ITPUPOLBI;

— CTPOUTH JIOTUYECKHE paCCyX I€HUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

— NOpPUMEHATh CXEMHO-MOJEJNbHBIE  CpPEACTBA  JUIsl  MPEJCTAaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a
TaKXe MPOTUBOPEUUH Pa3HOTO PO/Ia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX
HMCTOYHUKAX;



— pa3pabaTbIBaTh IUIAH PEIIEHUs MPOOJIEMbI C YUETOM aHAIM3a UMEIOIIUXCS
MaTepHAIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

— BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh, OIICHHBATh COOTBETCTBHE
PE3yJIbTATOB LEJSM, OLIEHUBATh PUCKH MOCIEICTBUHN AEATEeIHLHOCTH;

— KOODAMHHMPOBATh W BBINOJHATH pabOTy B YCIOBHSX pEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOCHCTBYS;

— pa3BUBaTh KPEaTHBHOE MBIIUICHUE TPU PEILICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

— BIQJAETh HaBBIKAMH  Y4YEOHO-HCCIEAOBATEIbCKOM M  TPOEKTHOM
JeSITeIbHOCTH, HAaBBIKAMU pa3petieHus mpooaeM, ClIOCOOHOCThIO H TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pPEUICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

— WCIOJIL30BaTh Pa3jMYHbIC BUIBI JEATSIBHOCTH MO TOJIYYCHHIO HOBOTO
3HAHWS, €r0 WHTEepIpEeTalud, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B YYeOHBIX
CUTYyaIUsX, B TOM YHUCJIC IPHU CO3TAHUH YI€OHBIX M COITHAIbHBIX TPOEKTOB;

— popMHUpOBaATH HAYYHBINM TUT MBIITUICHHS, BIAJETh HAYYHOU TEPMUHOJIOTHUECH,
KITIOYCBBIMH MTOHITHSIMHA U METOJIaMHU;

— cTaBUTh M (HOpMyJIUpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JeSITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHSIX;

— BBIBIISITh MPUYUHHO-CIIEACTBEHHBIC CBS3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3Y €€ peleHus, HAXOUTh apTyMEHThI JJIs I0Ka3aTeIbCTBa CBOMX
YTBEPXKACHUM, 3a7]aBaTh ITApaAMETPhl K KPUTEPHUH PEIICHUS;

— aHaTM3UpOBaTh TIONYyYEHHBIE B XOJE pEIICHUS 3a7add pPe3yibTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

— J1aBaTh OIIEHKY HOBBIM CHUTYAIIUsM, OIICHHUBATh IPHUOOPETEHHBIN OTIBIT;

— OCYUIECTBJISITH II€JICHATIPABICHHBIA MOWCK MEPEHOCa CPEJCTB M CIOCOO0B
JEHCTBHSI B MPOPECCHOHANBHYIO CPELY;

— YMETh MEPEHOCUTHh 3HAHMS B MO3HABATEIBHYIO U MPAKTUYECKYIO OOJIACTH
KU3HEACSITEIbHOCTH;

— YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeH;

— BBIJIBUTATh HOBBIE HJICH, MIPEJIaraTh OPUTHHAIBHBIC MTOAXOAbl U PEIICHHUS,
CTaBHUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmueii:

— OpHUEHTUPOBATHCS B PAJNMMYHBIX HCTOYHHKAX WHPpopManuu (TEKCTe
y4eOHOTO 1MOCcOOuUs, HAyYHO-TIOMYJIAPHOI JIUTepaType, OMOJIOTUYECKHUX CIOBApsIX U
CTPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3axX NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
UHGOPMAITUIO PA3TUYHBIX BUAOB U (DOPM IPEACTABICHUS, KPUTUYECKU OICHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUYNBOCTD;



— (opMyIHPOBATH 3aMPOCHl U MPUMEHSATH PA3IUIHBIC METOJIBI MPU TMOUCKE U
otOope Omosornyeckor MHGOPMAIHK, HEOOXOAUMON ISl BBHITTOJTHEHHS YIEOHBIX
3ajay;

— mpuoOpeTaTh OMBIT MCIOJIL30BaHKS WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MTOVICKOBBIX CHCTEM;

— CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO (OpMY TpEICTaBICHUS
ounosorndeckoi nHGopManuu (CXemsbl, rpadUKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Apyroe);

— WCIOJh30BaTh HAyUYHBIM S3BIK B KauyecTBE CpencTBa Tpw paboTe ¢
Ouonornyeckoil uMHPOpMaANMEW: TPUMEHSATh XHUMHUYECKHE, (U3HUYECKUE W
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (OPMYJbI, ab0OpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJHMYECKHE  CpEJCTBA
HaTJISTHOCTH;

— BIIQJETh HaBBIKAMH  pACMO3HABaHWs W  3aIlUTBl  WH(OpPMAIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBj1ajieHN e YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JA€HCTBUSAMM:

1) obmeHue:

— OCYIIECTBIIATh KOMMYHHUKAIIMM BO BCEeX cdepax JKU3HH, aKTHBHO
y4acTBOBATh B IUAJIOTE WIIM TUCKYCCHU TI0 CYIIECTBY 00CYKIaeMOU TeMbI (YMEHHUE
3a/1laBaTh BOMPOCHI, BBICKA3BIBATh CYXKJICHUS OTHOCUTEIIBHO  BBIIOJTHEHUS
npeajiaraeMoi 3aJa4n, yYUThIBATh HHTEPECHI M COTIACOBAHHOCTD MO3UIINI APYTHUX
YYaCTHHKOB JIMAJIOTA WU JTUCKYCCHH);

— pacro3HaBaTh HEBEpOATbHBIE CpPEICTBA OOIICHUS, MOHUMATh 3HAUCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlui,
YMETh CMATYATh KOH(JIMKTHI U BECTH MTEPETOBOPHI;

— BJIQJIETh Pa3TUYHBIMU CIIOCOOAMU OOIIEHUS W B3aMMOJICUCTBHS, TOHUMATh
HaMEPEHUS JIPYTUX JIIOJICH, MPOSBIIATh YBOKHUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOU popme hopMyIupOBaTh CBOU BO3PAKEHUS;

— pa3BEPHYTO W JIOTUYHO H3J1arath CBOIO TOUYKY 3PEHUS C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

— IMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHINBHTYyTBHOU
paboThI MPU PEIICHUN OMOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MIPH PEIICHUN yIeOHOM 3a1a9H;

— BbIOMpATh TEMATUKY W METOJbI COBMECTHBIX JCHCTBUIN C Y4&€TOM OOMIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJI0T0 YjicHA KOJUICKTHBA;

— TPUHUMATh IIEJIM COBMECTHOW JIEATEIHLHOCTH, OPTaHW30BLIBATH U
KOOPJIMHUPOBATh JEUCTBUSA IO €€ JOCTHUXKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacrpenensaTh pojd C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXJAaTh pE3yJbTaThl
COBMECTHOM pabOTHI;

— OLICHMBATh KA4ye€CTBO CBOEr0 BKJaJa M KaXXJOr0 y4aCTHHKAa KOMaHJbl B
OOIIUIA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

— TpeasiaraTb HOBBIE IPOEKTHI, OIEHUBATh HUJEHU C TMO3UIUU HOBHU3HHI,
OPUTMHAJILHOCTHU, MPAKTUYECKON 3HAUYMMOCTH;

— OCYIIECTBJISITh TMO3UTHBHOE CTPATErMUYECKOE MOBEICHHE B Pa3TUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JeHCTBUSIMH:

1) camoopranu3zanus:

— HCTOJB30BaTh OMOJIOTMYECKHE 3HAHUS Ui BBISIBICHHUS MPOOJIEM W HX
peIIeHus B KU3HEHHBIX U YYCOHBIX CUTYAIUsX;

— BBIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUM II€JIeBbIE M CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX W TMOCTYIKAaX IO OTHOLIEHUIO K >KUBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBbIO0 OKPYKAIOIINX;

— CAMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABATEIIbHYIO JIEATEIIbHOCTD, BBISBIISITh
npo0eMbl, CTaBUTh U (HOPMYIHMpPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

— CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH pEUIeHUs TMPOOJEMbIl C YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHHUIA;

— J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

— pacuupsTh PaMKH y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

— JienaTh OCO3HAHHBIN BBIOOD, ApTyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a pElLIEHNE;

— OIICHUBATh NPUOOPETEHHBIN OIBIT;

— CcTHOCcOOCTBOBaTh (POPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW IPYIUIIAN B
pa3HBIX O00JIACTSX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM OOpa30BaTEIbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

— JaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTh KOPPEKTUBHI B IE€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

— BIIQJIeThb HAaBBIKAMHM TI03HABATEIbHOM pedJIeKCMH KaK OCO3HaHMS
COBEpIIAEMbIX JICUCTBUM M MBICIHUTEIBHBIX TMPOIECCOB, HMX pe3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peICKCUM JJIsl OLIEHKU CUTyalluu, BhIOOpa
BEPHOI'O PELICHUS;

— yMEThb OLEHHUBATh PUCKH M CBOEBPEMEHHO NMPUHUMATh PEUIEHUS IO HUX
CHUIKEHUIO;

— MPUHUMATh MOTHUBBI U apPTyMEHTHI JAPYTUX TpPHU aHaIU3e Pe3yJbTaTOB
NEATEIbHOCTH;



3) npuHsATHE ce0s U APYTUX:

— MpUHUMATh ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

— IPUHMMaTh MOTHMBBI M apryMEHTBHl JAPYIMX IIPU AHAJINU3E PpPE3YyJbTaTOB
NesTENbHOCTH;

— IPU3HABATh CBOE MPaBO U MPABO APYIUX HA OIIUOKH;

— pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3HUIIMH IPYTrOro YeJIOBEKa.

IHPEAMETHBIE PE3YJ/IBTATDBI

[IpenmerHbie pe3ynbTartbl ocBoeHus mnporpammbl COO 1o Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieuuduueckue A yueoHoro npeamera «buoaorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIIPETALUU U
npeoOpa3oBaHUI0 3HAHHUM, BUIBI JAESATEILHOCTH IO MOJIYYEHUIO HOBOI'O 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3jMUHBIX Y4eOHBIX CUTYalUsAX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouonorueid. B mporpamme mnpenmeTrHbie
pe3yJIbTaThl MIPEICTaBICHBI IO FoJaM 00yUYeHUs.

[IpenmeTHble pe3ynbTaTbl OCBOEHHS YyueOHOro mnpenmera «buonorus»
6 10 k1acce NOMKHBI OTPAXKATh:

— c(pOPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUH B CUCTEME HAyYHOTO
3HAHUS ECTECTBEHHbIX HAyK, B (POPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHbBI MHpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YyUYEHBIX-OMOJIOTOB B pa3BUTUE OWUONOTUH, (DYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

— YMEHHUE pacKphIBaTh COAEpKaHHE OMOJIOTHYECKHX TEPMUHOB M TMOHSITHIA:
KU3Hb, KJIETKA, OPraHu3M, MeTa00I13M (OOMEH BEIIECTB U MPEBPAIICHUE SHEPTHH ),
roMeoctas (caMOperyJjsiiusi), YpOBHEBas OpraHu3allus JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

— YMEHHE Wu3Jararb OHOJIOTMYECKHE TEOpHUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JO0TrMa MOJEKYJSpHOH OWOJIOTMH), 3aKOHBI
(I'. Menpens, T. Moprana, H. 1. BaBunosa) u yuenus (o LeHTpax MHOT0o0pasus u
IIPOUCXO0XKJICHUA KyIbTYpHBIX pactenuil H. . BaBuiosa), onpeaenars rpaHuiibl UX
IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

— YMEHHE BJa/IeTh METOAAMH HAYyYHOTO MO3HAHMs B OMOJIOrMM: HAOIIOCHUE
U ONMCAHUE KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUH, OpraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BHIJIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE NOJYYEHHBIX pE3YyJIbTaTOB,
UCTIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TCOPUN U 3aKOHOB, YMEHHUE JIeJaTh BBHIBOJIbBI
Ha OCHOBAHHM IMOJIYYEHHBIX PE3YJIbTAaTOB;



— YMEHUE BBIICTATH CYIIECTBEHHBIEC TPU3HAKN BUPYCOB, KJIETOK MMPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUS] PHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMeHa, XEeMOCHHTe3a, MHUTO3a, Melo03a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHUS, WHANBUAYATbHOTO Pa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

— YMEHHUE NMPUMEHSATH MOJIyYeHHbIE 3HAHUS [ O0BACHEHUS! OMOJIOTUYECKUX
MPOLIECCOB U SIBJICHUH, JJISl MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C TIeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBSA
OKPY>KaIOIIUX JIIO/IeH, COOMIOCHISI HOPM IPaMOTHOTO TOBEJCHHSI B OKPY KaIOMICH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIHOJB30BAaHUS JIOCTHKEHUN
COBpEMEHHOW  Oumojorum ¥ OMOTEXHONOTMH  JUIsi  palMOHAIBHOTO
MPUPOIOTIOIH30BaAHNUS;

— yMEHHE pemaTh SJEMEHTapHbIe TEHETHYECKHE 3aJayd Ha MOHO- W
TUTUOPUIHOE CKpEIMBaHWE, CLEIUICHHOE HAaCIeIOBAaHUE, COCTaBISITh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpEJCKa3aHMsl HacleJOBAaHUS MPU3HAKOB Y
OpPraHU3MOB;

— YMEHHE BBINOIHATH JIA0OPATOPHbIE U MPAKTUUYECKUE padOThl, COOII0IATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaAHUEM;

— yMEHHE KpPUTHYECKH OIICHMBAThb M WHTEPIPETHUPOBATH HH(OpPMAIIHIO
OMOJIOTMYECKOTO COJIEP)KaHUs, BKIIOYAIOLIYI0 IICEBJOHAyYHble 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCJICIOBAaHUN B OWOIIOTHH,
MeIHUIINHE, OMOTEXHOJIOTHUH;

— YMEHHE CO37aBaThb COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOIICHHUS,
00001ass 6MOTOTHYECKYI0 HH(POPMAIIUIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

[IpenMeTHBIe pe3yabTaThl OCBOEHUS YyueOHOro mnpeamera «buomorms
6 11 knacce nOMXKHBI OTPAXKATh:

— cOPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTHHBI MHUpPa W HAYYHOTO MHPOBO33PCHHS, O BKJIAJE POCCHHUCKHUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIHMOHATHHON
TPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHHS )KU3HEHHBIX 3a]1a4;

— YMEHHUE pacKphIBaTh COAEpKaHHE OMOJIOTHYECKHX TEPMUHOB M TMOHSTHIA:
BU/I, TIOMYJISALINS, TeHO(MOH, IBOJIONHS, ABUKYIINE CUITBI ((PaKTOPHI) IBOIIOIUH,
MIPHUCIIOCOOICHHOCTh OPTaHU3MOB, BHII000pa30BaHME, IKOJOTHUYECKHE (DAKTOPHI,
IKOCHCTEMa, MPOIYIEHThI, KOHCYMEHTBI, pEAYyLEHThl, I[eNu MHUTaHu,
AKOJIOTHUYECKas MUpaMuIa, OMOreoreHo3, onocdepa;



— YMEHHE Wu3Jaratb OHOJOTHYECKHE TEOpuHu (IBOJIOLUOHHAS TEOPHS
U. lapBuHa, CHHTETHYECKAash TEOPHUS DBOJIOIHMH), 3aKOHBl U 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonacrtea K. M. bspa, uepenoBaHusi rjaBHbIX HallpaBiCHUN U
nyteit spomoruu A. H. CesepuioBa, yuenust o ouochepe B. M. Bepnazackoro),
OTIPECIISITh TPAHUIIBI X TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

— YMEHHUE BJIaJIeTh METOAAMH HAy4YHOI'O0 NO3HAHUA B OMOJIOTMU: HAOJI0IEHHE
U ONMCAHWE JKUBBIX CHUCTEM, MPOIECCOB U SIBJICHUM, OpraHU3aIMsa U MPOBEICHUE
OMOJIOTUYECKOTO KCIIEPUMEHTA, BHIJIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMH BEIMYMHAMHU, OOBSICHCHHE MOJYyUYEHHBIX pe3yJIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX MMOHSATHN, TEOPUN U 3aKOHOB, YMECHHE JIeJIaTh BHIBOJIBI
HA OCHOBAaHWH TMOJTYUYEHHBIX PE3YJIHTATOB;

— yYMEHHE BBIJICTISITh CYIIECTBEHHBIC MPU3HAKU CTPOCHHS OMOJIOTHYECKHX
OOBEKTOB: BHUJOB, TMOMYJALMA, MPOAYILEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOTreOlIeHO30B U HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOU
W3MEHYUBOCTU, €CTECTBEHHOIO0 OTOOpa, BHI000pa30BaHUs, MPUCTOCOOIECHHOCTH
OpPraHU3MOB, JIEWCTBHS OKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB W TOTOKA HSHEPrUU B HKOCHUCTEMAX, AHTPONOTEHHBIX HW3MEHEHHH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYTroBOpOTa BELIECTB U OHOr€OXUMHUYECKUX
LUKJIOB B Ouocdepe;

— YMEHHE TIPUMEHSATH MOJIYYCHHBIC 3HAHUS JIJIST OOBSICHEHUS OMOJIOTHUECKHIX
IPOLIECCOB U SIBJICHUU, JJISl MPUHATUS MPAKTHYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPYXaIOIIUX JI0JeH, COOII0IEHNs HOPM IPaAaMOTHOI'O MOBEICHUS B OKpYKarolen
OPUPOAHON cpeje, MOHMMaHUE HEOOXOJMMOCTH MCHOJb30BaHUS JIOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIS1 PAIIMOHATIFHOTO TIPUPOIOTIOIH30BAHUS;

— YMEHUE PeIIaTh dJIeMEHTAapHbIC OMOJOTHYECKUE 3a/1a9l, COCTABIISITH CXEMBI
MEPEHOCA BEIIECTB U SHEPTUH B IKOCUCTEMAX (LIETTH MUTAHUSA);

— YMEHHE BBINOIHATH JIa0OPAaTOPHbIE U MpPaKTUUYECKUEe padOThl, COOII0IATh
npaBuiia pu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

— YMEHHE KPUTHYECKH OIICHMUBATh M WHTEPIPETUPOBATH WHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHHS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBa MAacCOBOWM MH(MOpMAIINU, HAYIHO-TIOMYJISIPHEIC
MaTepualibl),  paccMaTpuBaTh  IJI00AlbHBIE  DKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, ((OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3ULHIO;

— YMEHHE CO037aBaTh COOCTBEHHBbIC MUCHMEHHBIE W YCTHBIE COOOIIEHUS,
0000112 6MOIOTHYECKYI0 MHPOPMAIIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCTIOJb30BaTh MOHSATUHHBIN anmapat OMOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

KosamnuecTBo yacos
DJIeKTpOHHbIe (LM (pOoBbIE)

HanMeHnoBaHue pa3/iesioB U TeM NPOrpaMMbl Kounrpoabubie IIpakTuueckue

n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThI
bu6nuoreka [JOK
1 buonorus kax Hayxa 2 05 https://m.edso0.ru/7f41c292
2 JKuBbIe CUCTEMBI U UX OpraHU3aIUI 1 Bubmmorexa [IOK
p 1 https://m.edso0.ru/7f41c292
. bubnuorexa [JOK
3 XMUMHYECKH COCTaB U CTPOCHUE KIIETKU 8 1 1 https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
4 FKHM3HENICATENLHOCTS KIICTKH 6 1 https://m.edsoo.ru/7f41c292
5 PazmHOXEHHME W WHIMBUAYaJIbHOE pPAa3BUTHE 5 1 bu6mmoteka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTH u W3MEHUYHUBOCTh 8 1 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust OpraHU3MOB. OcHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6nunoreka [IOK
8  Pesepnoe Bpems ! https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KoaudecTBO 9acoB

Ne DJIeKTpOHHbIe (LM (ppOBbIE)
HanMeHoBaHMe pa3/iesioB U TeM NMPOrpaMMbl Konrpoasubie IIpakTuuyeckune
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
bu6mmoreka [IOK
1 1 1
IBOMIOUHOHKA GHONOTHS o https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
2 B 1 :
O3HMKHOBEHHE U Pa3BUTHUE KU3HU HA 3eMJe 9 0.5 httos://m.edsoo.ru/7f41cc74
bub6mmorexa [JOK
1
3 OpranusMebl B OKpyKaromias cpeaa 5 https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
4 1 1
CooOmiecTBa U HKOJIOTMYECKHUE CUCTEMBI 0 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
>  Pesepsroe Bpems ! https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos
Ne JaexkTpoHHbIe (HMppPOBHIE)
n/n Tema ypoxa Bcero Kontpoapnpie  Ipaxruteckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1  buonorus B cucreme Hayk Bubnmorexa IOK
https://m.edso0.ru/863e6122
Meronbl mo3HaHus KUBOWM npuponbl. lIpakruueckas
2 pa60TI:1 Ne 1 «Mcnonb3oBanue ;)a:J)H/III[{HHX l\lZeTOI[OB pu 0.5 bubnnorexa OK
https://m.edso0.ru/863e6122
M3YYCHHH OMOJIOTUIECKIX 00BEKTOBY
3  buonormueckue cucTeMbl, MPOLECCH U UX U3YUECHUE bubmmorexa LIOK
’ https://m.edso0.ru/863e6564
4 XHWMHYECKUH COCTaB KIETKH. Boma W MuUHEpaibHbIE bu6nuoreka [JOK
coim https://m.edsoo.ru/863e674e
5 Vraesoasl. JIunuael bubmorexa [IOK
https://m.edso0.ru/863e6870
6  benku. CoctaB u cTpoeHHE OEIIKOB Bubmmorexa [IOK
https://m.edsoo.ru/863e6b72
Oynknun  OenkoB. DepMeHTHI — OHOJOTHYECKHE
7 katasm3aTophl. JlaboparopHas padora Ne 1 «3yduenue 05 bubmuorexa [JOK
KaTaJIMTHYECKON aKTUBHOCTH ()EPMEHTOB (HA MPHMEpPE ' https://m.edso0.ru/863e6b72
aMuUIIa3bl WK KaTaaasbl)»
bu6moreka [JOK
8 Hywniennossie kucroret. AT® 1 https://m.edsoo.ru/863e6d5c
9 Hcropus u meronsl usydeHus kieTku. Kiietounas bubnuoreka [IOK

Teopus

https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

11

12

13

14

15

16

17

18

19

20

Krnetka kak OCJIOCTHAA )KHBas CHCTEMA

CrpoeHue sykapuoTHYeCKOW KieTku. Jlaboparophas
pabora Ne 2 «M3ydyeHue CTpOEHHs KIETOK PACTCHHIA,
KUBOTHBIX, TPUOOB M OakTepHil MoJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOTIpPENapaTax U UX OMUCaHUE

OO6meH BemecTB (MeTab0IN3M)

dorocunre3. XeMOCHHTES

DHepreTuveckuii o0OMeH

PeaKI_II/II/I MAaTpUYIHOI'O CMHTEC3a. BuocunTes 6enaka

Tpaucnsmus. Perynsuus paGboTsl TeHOB

Hexknerounslie ¢popMbl )KU3HU — BUPYCHI

KuzHeHHwli mukn KiIeTkH. JlemeHue KiIeTKu. MHUTo3.
JlaGopaTopnas pabora Ne 3 «HaOmronmeHue mmTO3a B
KJIETKaX KOHYMKA KOpEIlKa JIyka Ha TOTOBBIX
MUKpOTIpenaparax»

@DopMbl pa3MHOKEHHUSI OPTraHU3MOB

Meiios

0.5

0.5

bub6mmorexa [JOK
https://m.eds00.ru/863e6e88

bu6mmoreka [JOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6mmoreka [IOK
https://m.edso0.ru/863e766¢
bubmnoreka LJOK
https://m.edsoo.ru/863e7c98
bu6mmoreka [JOK
https://m.edsoo.ru/863e7aae
bu6mmoreka [IOK
https://m.edso0.ru/863e796e
bu6mmorexa [JOK
https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
https://m.edso00.ru/863e7540

bu6mmoreka [IOK
https://m.edso0.ru/863e7dc4

bu6mmoreka [IOK
https://m.edso0.ru/863e81b6
bu6morexa [JOK
https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a

21

22

23

24

25

26

27

28

29

30

OOpazoBaHne W  pa3BUTHE  TMOJOBBIX  KIIETOK.
OmnonorBopenue. Jlaboparopnas pabora Ne 4
«H?:yLIeHI/IC CTPOCHHA IIOJIOBBIX KJIICTOK Ha TI'OTOBBIX
MHUKpOTIpeIiapaTax»

I/IH,[[I/IBI/IIlyaHLHOC Pa3BUTHUC OPraHU3MOB

I'enetuka — HayKa O HaCJI€CACTBEHHOCTH U U3BMCHYUBOCTHU

3aKOHOMEPHOCTH HacJleI0BaHMs MIPU3HAKOB.
MounoruOpuaHoe CKpeluBaHue

I[I/IFI/I6pI/II[HOC CKpCIIMBAaHUC. 3aKOH HE3aBHCUMOIO
HacCJIC€aOBaHHUA ITPU3HAKOB

CuerieHHOE HacienoBaHUe Mpu3HaKkoB. JlabopaTopHas
pabora Ne 5 «M3yueHue pe3ynbTaTOB MOHOTHOPUHOTO
U AUTHOPUIHOTO CKPEIMBAaHUS Yy Jpo30uibl Ha
TOTOBBIX MUKPOTIpETIapaTax»

I'enetruka nona. HacnegoBanue MMPU3HAKOB, CHCIIJIICHHBIX
C II0JIOM

HenacnencrBennas  u3meHuuBOCTh.  JlaGopaTopHas
pabota Ne 6 «M3yueHne MoaMQPUKAIMOHHON
U3MEHUYMBOCTH, TOCTPOEHUE BAPUALMOHHOTO psja u
BAPUALIMOHHON KPUBON»

Hacneactennas uameHunBocTh. JlabopaTopHas paboTa
Ne 7 «Ananu3 Mytauuii y Apo3o¢puiibl Ha TOTOBBIX
MUKpOIIpenapaTax»

I'eHeTnka gyesoBeka

0.5

0.5

0.5

0.5

bu6mmorexa [JOK
https://m.edso0.ru/863e81b6

bubmuoreka [JOK
https://m.edso00.ru/863e8436
bu6mmoreka [IOK
https://m.edso0.ru/863e86f2
bubmnoreka LJOK
https://m.edso00.ru/863e8878
bubmuoreka [JOK
https://m.edsoo.ru/863e89a4

bu6mmoreka [IOK
https://m.eds00.ru/863e8c60

bubmuoreka [JOK
https://m.eds00.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bubmuoreka [{OK
https://m.edso0.ru/863e8efe

bu6mmoreka [IOK
https://m.eds00.ru/863e8d78



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bub6mmorexa [JOK

1 1
3 Ceneist Kax nayia u npouece https://m.edso0.ru/863e9214

MCTOI[LI N JAO0CTHXKCEHUA  CCICKLIHHU paCTeHI/Iﬁ n

KUBOTHBIX.

32 DKCKypcusi «3HAKOMCTBO C JIOCTHKEHUSIMU CENEKIIMHU 1 bubmmoreka IIOK

pacteHuii 1 xuBoTHBIX Camapckoil 06nacTi (IKCKypeus https://m.edso0.ru/863e9214
Ha npeanpustus: ['puncobu, SArognas Cawmapa,
Pei6onuromMunk JlyXoBHUIIKOE U AP.)»

33  BHOTeXHOJIOrus Kak OTpacib MPOU3BOICTBA 1 bubnmorexa IOK
https://m.edso0.ru/863e9336
bu6mmoreka [IOK

34  OO6oO6maronuii ypok 1o Kypcy ouonorun 10 kinacca 1 hitps://lesson.edu.ru/lesson/38

7b2669-fa96-450b-bd73-
1e7a543ee995

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4


https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://lesson.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://lesson.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://lesson.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995

10

Tema ypoka

I/ICTOpI/IH pa3BUTHUA HpeI[CTaBJ'IeHI/Iﬁ 00 9BOJJIOIIMHA

MCTO}II)I HU3YYCHUS 3BOJTIOIHNHU

MukposBoaonus

[Momynaums Kak »JeMEHTapHas eIuWHUIA BHAA U
sBomoruu. JlaboparopHast pabora Ne 1 «CpaBHeHHe
BUJIOB IO MOP(OJIOTHUECKOMY KPUTEPHUIO»

JIBmokyuie cuisl (3ieMeHTapHbIe (PaKTOPhI) IBOJTOLUN

EctecTBenHsIit 0TOOp U €ro (GopMBbI

PesynbTars! IBOJIIOLIMH: IpUCTIOCOOTIEHHOCTh
OpraHu3MoB U Bu000pazoBanue. JlaboparopHas pabora
Ne 2 «Onmcanne mpucnocoOJICHHOCTH OpraHu3Ma H e
OTHOCHUTEJIBHOTO XapaKTepa

HaHpaBJ’IeHI/IH " IIyTU MAaKpO3BOJIOLUA

[IpaBuna >Bosroruu. HeoOpaTuMOCTh 3BOJTIOITMH

Wcropus xu3Hu Ha 3emiie 1 METO/bI €€ U3yUEHUs

11 KIIACC

Bcero

KoaudecTBO 9acoB

KonTpoabHbie
padoThbI

IpakTnyeckue
padoThbI

0.5

0.5

DJekTpoHHbIe (MpPOBbIE)
o0pa3oBaTe/IbHbIE Pecypchl

bu6mmoreka [IOK
https://m.edso00.ru/863e9570
bubmnoreka LJOK
https://m.edsoo.ru/863ea20e
bub6mmorexa [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edso0.ru/863e99c6

bu6mmoreka [IOK
https://m.edsoo.ru/863e9da4
bu6mmorexa [JOK
https://m.edsoo.ru/863e9ed0

bubmuoreka [JOK
https://m.edso0.ru/863e9fde

bubmuoreka [{OK
https://m.edsoo.ru/863e9cle
bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle
bub6mmorexa [JOK
https://m.edsoo.ru/863ea20e
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863ea20e
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I'unoTe3bl NpOUCXOXKACHMS )KU3HU Ha 3eMIie

PasButue xu3nn Ha 3emiie 1o 9paM 1 nepuoiam

OcHOBHbIE ~ 3Tambl  3BOJIOLUUU  PACTUTEIBHOTO U
KUBOTHOro wmwupa. [Ipaktuueckas pabora Ne 1
«M3yyeHne HUCKONMaeMbIX OCTaTKOB pAacTeHUH U
AKHUBOTHBIX B KOJIJIEKIHSX)»

CoBpemeHHast cucTeMa OpraHuYecKoro Mupa

DBOJIOIMS YeJIOBeKa (aHTPOIIOTeHE3)

JIBrkyue cuitbl (pakTophl) aHTPOMOTEHE3a

OCHOBHEBIE CTaauH 3BOJIIOIINH YECJIOBCKA

YenoBeueckue pachl U IPUPOJHBIC adallTallu YCJIOBCKaA

DKOIOTHSA KaK HayKa

Cpensl 00MTaHUS U SKOIOTUYECKHE (DaKTOPHI

Abuotnyeckue Qakrtopsl. JlabopaTopHas pabora Ne 3
«Mopddonornueckne 0coOOEHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTaHUSD)

buotnueckue hakTopsl

0.5

0.5

bub6mmorexa [JOK
https://m.edso0.ru/863ea5ab

bu6mmoreka [IOK
https://m.edso0.ru/863ea6be

bubmnoreka LJOK
https://m.edso0.ru/863ea8bc

bubmnoreka LJOK
https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
https://m.edsoo.ru/863ead44
bu6mmorexa [JOK
https://m.edsoo.ru/863ead44
bu6mmoreka [JOK
https://m.edsoo.ru/863eaea2
bu6mmoreka [IOK
https://m.edsoo.ru/863eafec
bu6morexa [JOK
https://m.edsoo.ru/863eafec

bub6mmorexa [JOK
https://m.eds00.ru/863eb10e

bubmuoreka [{OK
https://m.eds00.ru/863eb348



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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DKOJI0ru4ecKue XapaKTEPUCTUKU MOIYJIALIAHN.

[Ipaktuyeckass padora Ne 2 «Ilomcuér MIOTHOCTH
MONYJIALMI pa3sHbIX BUAOB PACTCHUID)

Coo0111ecTBO OPraHu3MOB — OUOIICHO3

OKOJIOTHYECKUE CHCTEMBI

OCHOBHBIE MOKa3aTeIl JKOCUCTEMBI. JKOJIOTHUYECKUE
HI/IpaMI/II[BI

CaoiicTBa 3xocucTeMbl. CyKieccus

HpI/IpOI[HBIe OKOCHCTCMbI

AHTpOHOFGHHBIG OKOCHUCTEMbI

buocdepa — rmobanpHas SkocucTemMa 3eMiu

3aKOHOMEPHOCTH CYyIIeCTBOBaHUS OHochepsl

YenoeuecTBo B Onochepe 3emiu

CocyecTBOBaHME MPUPOIBI M YETIOBEYECTBA.
Dkckypeusi «M3ydeHne OMOIIOTHYECKOTO Pa3HO0Opasus
Camapckoii o6macTi»

Oo6o0maromuit ypok no kypcy o6uonoruu 11 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

0.5

2.5

bub6mmorexa [JOK
https://m.edso0.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a
bubmnoreka LJOK
https://m.edso0.ru/863eb46a
bu6mmorexa [JOK
https://m.edsoo.ru/863eb5fa
bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa
bu6mmoreka [IOK
https://m.edso0.ru/863eb46a
bu6mmorexa [JOK
https://m.edsoo.ru/863eb46a
bu6mmoreka [JOK
https://m.edso0.ru/863ebb5e
bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16
bu6mmorexa [JOK
https://m.edsoo.ru/863ebale

bu6mmorexa [JOK
https://m.edsoo0.ru/863ebale

bubmuoreka [{OK
https://lesson.edu.ru/lesson/c2
cch94



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://lesson.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://lesson.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM NPOT'PAMMBbI

Kon
NpoBepsieMoro
pe3yJjabTara

10 KITACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
00pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAHMH O MeCTe M POJU OUOJOTHMM B CUCTEME
HAY4YHOI'O 3HaHMs €CTECTBEHHBIX HAyK, B (HOPMUPOBAHHM COBPEMEHHOI
€CTECTBEHHO-HAYYHOW KapTHHBI MUPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIA/IE POCCHHCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
ouosioruy; (HyHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa sl pELICHHS

JKU3HCHHBIX 3aJ1a4

YMeHue packpbIBaTh COACPKAHNE OMOTOTMUECKUX TEPMUHOB U TTOHSITHIA:
KH3Hb, KJIIETKA, OPraHU3M; MeTa00JI13M (OOMEH BEILIECTB U ITPEBpAIlICHUE
SHEPTUH ), TOMEOCTa3 (CaMOpEryJIslns), yPOBHEBAsI OpraHU3aIUs KUBBIX
CHCTEM, CaMOBOCIIPOM3BEJNCHHE (PENpOIYKIHUs), HACIEICTBEHHOCTD,

HU3MCHYUBOCTL, POCT U Pa3BUTUC

YMeHue uznaraTb OMOJOIMYECKHE TEOpUH (KJIETOYHAs, XpPOMOCOMHas,
MyTarmonHas), 3akousl (I'. Mengens, T. Moprana, H.W. BaBunosa) u
ydeHus (0 IEHTpax MHOTooOpa3wsi W TMPOUCXOXKICHUS KYJIBTYypPHBIX
pactennii H.W1. BaBuiioBa), onpenensaTe rpaHulbl UX NPUMEHUMOCTU K

JKHBBIM CUCTCMaM

YMenune BJIaACTh MCTOAAMM HAYYHOI'O TIIO3HAHHA B ouonoruu
(Ha6J'IIOI[eHI/IC U OINUMCAHUC IKUBBIX CUCTEM, IIPOLCCCOB U HBJ'IeHPIﬁ;
OpraHu3anusa n IIPpOBCACHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHUE THUITIOTE3bI, BBISAABJICHUC 3aBHCUMOCTH MCXKIOY
HUCCICAYCMBbIMU BCIIMYWHAMMU, 0OBSICHCHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYUYHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB; YMCHUC ICJIATh

BBIBOJbI HA OCHOBAHHH ITOJTYUYCHHBIX pGSYJ'IBTaTOB)

VMeHue BBIACTATH CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK
IMPOKApHUOT u 9YKapuorT, OHOKJICTOYHBIX n MHOI'OKJIECTOYHBIX
OpPraHU3MOB; OCOOEHHOCTH NPOLIECCOB OOMEHA BEUIECTB U NMPEBPAILICHUS
SHEPIUU B KIIETKE, (POTOCHHTE3a, MIACTUYECKOTO M IHEPreTHUECKOro
oOMeHa,  XEMOCHHTEe3a,  MHTO3a,  Meio3a,  OIUIOJIOTBOPEHHS,

Pa3MHOXKEHHU S, UHAUBHUIyAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3)

VmMmenue IMPUMCHATDb IMOJIYYCHHBIC 3HaHUA JIA 00BACHEHUS

OMOIOrMYSCKUX IpoHECCOB U HBJ'IGHI/IfI, IJId TIPUHATHA ITPAKTUYCCKHUX
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Kon
NMPOBEPAEMOro
pe3yJbTara

peleHi B MOBCEJHEBHOM JKU3HU B LIENAX oOecreueHust 6€30MacHOCTH
CBOETO 37I0POBbsl M 310POBbsI OKPYKAIOIIUX JIFO/IEH, COOII0AEHUST HOPM
IPaMOTHOTO NOBEACHUS B OKPYKAIOIIEH IPUPOIHON CpeAe; OHUMAHKE
HE00XO0IMMOCTH UCIIOIB30BAHUS IOCTUKEHUH COBPEMEHHOMN OMOIOTUU 1

OHMOTEXHOJIOTUH AJI palfMOHAJIBHOTO TPUPOAOIIOJIE30BAHUS

YMmenue peliaTb 3JICMCHTAPHBIC TI'CHCTHYCCKUC 3aJjd4Yhd HAa MOHO- U
I[I/II"I/I6pI/II[HOC CKp€IIMBaHUEC, CHCIIJICHHOC HACJICAO0BAaHUEC, COCTABJIATH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHA JUISA npeacKasaHus

HaCJICAOBAaHUA IIPU3HAKOB Yy OPpTaHU3MOB

YMeHue BbIIOJIHATH 1a00paTOpHbIE U TPAKTHUECKHUE pabOThI, COOIIOAATH

npaBuia mpu padore ¢ yueOHBIM U J1a00paTOpHBIM 000PYI0BAHUEM

YMeHHe KpUTHYECKH OIICHWBAaTh M HHTEPIPETHPOBATH WH(MOPMAIIHIO
OMOJIOTUYECKOT0 COZEepPIKAaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIC 3HAHMA
U3 pas3nuuHbiX uctouyHukoB (CMU, HayuyHO-MOMyJIsIpHBIE MaTepHAlIbl);
TUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIEJJOBaHMM B OHOJIOrHUH,

MCAHUIIUHE, OMOTEXHOJIOTUU

YMeHue co3naBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOLICHMUS,
000011as1 OMOJOTHYECKYI0 MHPOPMAIUIO0 U3 HECKOJIBKHX HCTOYHUKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar Onoyorun

11 KIIACC

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 06pa3oBaHus

ChopmupoBaHHOCTh 3HAHHWIA O MECT€ W POJIM OUOJOTHH B CHCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa M HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCUMCKUX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BHUTHE
Oononoruu; (yHKIMOHATHLHOW TPAMOTHOCTH 4YeJIOBEKA ISl PEIICHUs

JKHM3HCHHBIX 3aJa4

YMeHHne packpblBaTh COJIEp)KaHUE OMOJOTUYECKHMX TEPMUHOB H
MOHITHI: BUJ, TOMYJALUS, T€HO(OHA, BOIIONUS, ABMKYIIHE CHIIBI
(dbakTops) ABOJTIOIINH, MPUCTIOCOOICHHOCTh OpraHU3MOB,
BH1000pa30BaHME, SKOJOTUUECKHE (PaKTOPHI, IKOCUCTEMA, MPOAYIICHTHI,
KOHCYMEHTBI, PEIyICHTHI, [eNM MUTAHHS, DKOJIOTHYECKas MHpaMua,

ouoreoreHo3, bnocgepa



YMeHue u3naratb OMOJIOTMYECKHE TEOpUU (SBOJIFOLIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKas  TEOpUS  HBOJIOLMM),  3aKOHBI U
3aKOHOMEpPHOCTH (3apojsimieBoro cxonctsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasiieHu# U myteil apomonuu A.H. CeBeprioBa, yueHus o
6uocdepe B.1. BepHaackoro), onpenensTs TpaHULbl UX TPUMEHUMOCTH

K )KMUBBIM CHCTEMaM

YMeHue BaJeTh METOJaMH HAy4YHOI'O IIO3HAHWS B OHOJIOTHH
(HaOmro/IeHNEe W OINMCAHHWE JKUBBIX CHUCTEM, IPOIIECCOB M SIBICHUM;
OpraHm3aiyisi ¥  [POBEJIEHUE  OHOJOTHYECKOrO0  JKCICPUMEHTA,
BBIJIBIDKCHHE  THIIOTE3bI; BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIelyeMbIMU BEJIMYMHAMH, OOBSICHCHHE IOJYYCHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHI, TCOPUH M 3aKOHOB; YMCHHUE JIeTIaTh

BBIBOJIbI HA OCHOBAHWH ITOJIYUCHHBIX pe3yHBTaTOB)

YMeHHe BBIICIATH CYIIECTBEHHBIC TPU3HAKN CTPOCHHS OMOJIOTMYECKUX
OOBEKTOB:  BHJIOB,  MOMYJSAIMH, TMPOAYLUEHTOB, KOHCYMEHTOB,
pEeAyLIEHTOB, OHMOTEOIICHO30B M JKOCHCTEM; OCOOEHHOCTH MPOIIECCOB
HACJIeICTBEHHOU W3MEHYHMBOCTH, €CTECTBEHHOI'O otbopa,
BHI000pa30BaHMs, MPHUCIOCOOJEHHOCTH  OPTaHU3MOB,  JEHCTBHS
IKOJIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB U IMOTOKA
SHEPTUM B 3KOCHCTEMaX, aHTPONOTE€HHBIX M3MEHEHHUI B 3KOCUCTEMAaxX
CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXMMHUYECKUX ITUKIIOB
B Omocdepe

YMeHne TpUMEHSATh  TMOJYYeHHbIE 3HAHUS I OOBSCHEHUS
OMOJIOTMYECKHUX TMPOIECCOB W SIBJICHHM, JJISI MPUHATHS MPAKTUICCKUX
pelIeHni B TIOBCETHEBHOM KHU3HU B LIEsAX oOecredeHuss 6€30macHOCTH
CBOETO 3/I0POBbS U 3JI0POBbSI OKPYKAIOUIUX JIFOJIeH, COOTIOIEHUS HOPM
TPaMOTHOTO TMOBEICHHS B OKPY KAIOIIEeH MPUPOTHON Cpe/ie; TOHUMAaHHE
HEOOXOIMMOCTH UCTIONB30BAaHUS JOCTHKEHHI COBPEMEHHON OMOJIOTUH

AJIg palfluOHAJIBHOT'O IPUPOAO0IIOJIB30BAHUSA

YMeHne pemarb 3IeMEHTapHble OMOIOTUYECKHE 3aJaud, COCTABISThH

CXCMEI IIEPCHOCA BCUICCTB U SHCPTHU B OKOCUCTCMAX (I_[CHI/I HI/ITaHI/IH)

YMeHue BBIONHATH JA0OpPATOpHBIE M MpPaKTHYECKUe padoThI,
coOmroaTh TpaBwiIa Tpu paboTe ¢ ydeOHBIM U JIaOOPaTOPHBIM
o0opyI0BaHEM

YMeHue KPUTHYECKH OIICHHBATh M HWHTEPIPETHPOBATH HHOOPMAIIHIO
OHMOJIOTMYECKOTO COJIEP)KAaHUs, BKITFOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS

u3 pa3nuyHbIX UcTouHUKOB (CMU, HayuHO-mOmyJIsipHBIE MaTepHUallbl);
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paccMaTpuBaTh TII00AIbHBIC YKOJIOTUYECKUE TPOOIEMBI COBPEMEHHOCTH,
(hopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HUITUIO
YMeHne cozmaBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIE COOOIICHUS,

00001m1asi OMONOTHYECKYI0 MH(DOPMALUI0 W3 HECKOJIBKUX HCTOYHHKOB,

IPaMOTHO MCIOJIb30BaTh MOHATHHHBIN anmapar OHoI0Tun



Kon

1.1

1.2

2.1

2.2

3.1

3.2

3.3

3.4

3.5

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KVIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

buonorus kak Hayka

buonoruss — Hayka o xuBod mpuponae. Ponp Ouonoruum B ¢popMupoBaHUU

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTeMa OMOJIOTUIECKUX HAYK

Mertoapl TO3HAHUS JKUBOW TPHUPOABI (HAOIIOACHHUE, SKCIEPUMEHT, ONMUCAHUE,
U3MepeHue, KiIaccHu(UKaus, MOJSINpPOBAaHUE, CTaTUCTUYecKas o00paboTka

JTAHHBIX )
JKuBble cucTeMbl U UX OpraHU3alus

XKusble cucrembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpasue

ypOBHI/I OopraHu3alnuun ouocucrem: MOJ'IeKyJ'IﬂpHO-FCHCTHQCCKHIZ, KHeTOqHLIﬁ,

OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBINH, OMOCHEPHBIN
XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU

XUMUYECKUH COCTaB KIJICTKH. XHWMHWUYECKHE DIIEMEHTHI: MAaKpO3JICMCHTHI,
MHKPOIJICMCHTEI. BOJIa U MHHCPAJIBHBIC BCHICCTBA. q)}IHKHI/II/I BOAbI H

MHHCPAJIbHBIX BEIICCTB B KJIICTKC. HonnepmaHHe OCMOTHYECKOTro OajaHca

benku. CocraB u cTpoeHHe O€IKOB. AMHUHOKUCIOTBI — MOHOMEPHI OENKOB.
HeszamenuMmeble 1 3aMeHUMbIE aMUHOKHUCIIOThl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€TKOBOW MOJEKyNbl (TMEepBUYHAs, BTOPHYHAs, TpEeTUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHYECKHe CBoWcTBa OenkoB. buomornueckue
byHKIIMU OEJIKOB.

depMeHTHI — OHOJOTHYecKHe KaTanu3aTtopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOcTpatHas cnenubuyHocTh. Kodepmentel. Butamuabl. OTanums

(hepMEHTOB OT HEOPTAHMUECKUX KaTaAIM3aTOPOB

YraeBoapl: MOHOcaxapubl (TIFOKO03a, pub03a M Je30KcHpr003a), AucaxapuIbl
(caxapo3a, JakTO3a) W TOJUcCaxapuiabl (Kpaxmas, TJIHKOTEH, IEJITI003a).
Buonornveckne GyHKINUN YTIIEBOIOB.

Jlunmunel:  TpUrAMOepuAbl,  crepounsl,  Gochomumuasl.  'mapoduabHO-
ruapodoOHbIe  cBoiicTBa. buonorndeckne QyHkuuu unuaoB. CpaBHEHHE

YIJa€BoaosB, OEJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHEPTHUU

Hyxneunossie kucnotsl: JJHK u PHK. Hykieotuabsl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Ctpoenune u pynkuuu JIHK. Ctpoenue u pynkuun PHK. AT®: crpoenue
1 QyHKITUU

[utomorust — Hayka o kierke. Kierounas teopusi. MeToapl H3y4eHus KIETOK



3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

Krnerka kak nenmoctHas >kuBas cucrteMa. OOIIMe MpU3HAKH KIIETOK: 3aMKHYyTas
HapykHass MemOpana, moisiekynbl JIHK kak renernueckwii ammapar, cucTema

cUHTEe3a OeJIKa

Tumbr kIeTok: sykapHoTHUYECKass W Mpokapuotuieckas. OcoOOEHHOCTH CTPOCHHUS
npokapuoTuyecko  kietku. Knerounas crenka  Oakrtepuit.  CrpoeHme
9YKapUOTHUYECKOM KJIETKHM. OCHOBHBIE OTJIMYUS DPACTUTEIBHOM, JKUBOTHOH U

rpUOHOM KIIETKH

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HUX
¢ynkumu. [Tnazmarnueckas memOpaHa, e€ coiicTBa U QyHkuuu. L{uromnazma u eé
opranounel. OgHOMEMOpaHHBIE OpPTaHOWIBl KICTKH: SHAOIUIA3MAaTHYECKasl CETh
(OIIC), anmapatr I'onbmxu, ausocombl. [lolyaBTOHOMHBIE OpPraHOM[IBI KIIETKH:
MUTOXOHJIpUH, IUIacTuabl. IIpoucxokieHrne MHUTOXOHAPHHA M IulacTui. Buuel
wiactun. HememOpaHHBIE OpraHouabl KJIETKH: PHOOCOMBI, KJIETOYHBINH LIEHTD,

PECHUYKH, KT'YTHUKH. qDYHKIII/II/I OpPraHon 0B KJIICTKH. Bxirrouenns

SAnpo — perynaropsbiii neHtp kietku. CTpoeHue siapa: sjaepHas 000J0uKa,

KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHcnopT BEIECTB B KIIETKE
KusnenesaTenbHOCTh KIETKU

OOMeH BemecTB, WM MeTa0onu3M. AccUMWIANUS (TUIACTUYECKUI OOMEH) U
TUCCUMUIIALIMS (PHEPTeTUYeCKUil OOMEH) — JIBeé CTOPOHBI €IMHOTO Mpoliecca
MeTabosm3Ma. Tumbl oOMeHa BEIIeCTB: aBTOTPOGHBIM M reTepoTpodHbIid. Poib

(dbepMeHTOB B 0OMEHE BEIIEeCTB U MPEBPAIIEHUN SHEPTUH B KIIETKE

®orocunre3. CBeroBas u TeMHOBas (a3bl poTocunTesa. Peakiun dortocuHTesa.
DddexktuBHOCTH PoTOCHHTE3a. 3HAaUeHHWE (POTOCHMHTE3a IS KM3HU Ha 3emile.
Brusaue ycnoBwit cpemnpl Ha (OTOCHHTE3 HM  CIIOCOOBI TOBBIMIEHUSI €TO
MPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTe3Upyrlue OakTepuu. 3HauU€HHWE XEMOCHHTE3a s

JKU3HU Ha 3eMiie

DHepreTU4YecKuid 0oOMEH B KJIeTKe. PaciienyieHue BeUeCTB, BBIJCICHUE U
AKKyMYJIMPOBaHUE YHEPTUHU B KJIETKE. DTallbl YHEPTeTUYECKOro oOMeHa. [ ukonus.
bpoxenue u ero Buabl. KucnoponHoe okuciieHHe, WM KJIETOYHOE JbIXaHUE.

D} heKTUBHOCTH YHEPTETHIECKOTO 0OMEHA

Peakiun mMatpuuHoro cuntesa. I'enetnueckas unpopmarus u JJHK. Peanuzanus
reHeTH4ecKo MHpopManuu B KieTke. ['eHeTHMYecKuil Ko M ero CBOMCTBA.
Tpanckpunuus — Marpuunblii cunte3 PHK. Tpancnauus — Ouocunres Oenka.

KoaupoBanue amuHokucior. Pons pubocoMm B OuocuHTe3€ O€nka
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5.1
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5.3

5.4

5.5

6.1

Heknerounsie ¢opmbl xku3Hu — Bupychl. Wctopusi oTkpeitus Bupycos (.U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHMS U IKU3HEACSITCIBHOCTH BHUPYCOB.
bakrepuodaru. bone3Hn pacTeHWid, JKMBOTHBIX W YEJIOBEKAa, BBI3bIBACMBIC
BUpycamu. Bupyc nmmynoxnepunura yenoseka (BUY) — Boz6ynurens CIIN/a.

[TpodunakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a001€BaHUI
Pa3smHOXeEHME U MHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

Knetounslii UK, UK )KU3HEHHBINA UK Ki1eTKu. MHTepdaza u murtos. [Iponeccsl,
npoTtekaromue B uHrepdasze. Permkanus — peakius marpuydoro cuare3a JTHK.
Ctpoenue xpomocoM. XpOMOCOMHBIA HAOOp — KapHOTHUIL. JIUTIIOMAHBIA |
ralyIOuIHbI  XpOMOCOMHBIE HaOOpbl. XpomaTuabl. lLluTomorndyeckue OCHOBBI
Pa3MHOXXEHHS U UHAMBUYyAJIbHOTO Pa3BUTHS OPTaHU3MOB.

Jenenne kinetkn — muto3. Craguu muto3a. [Iponeccsl, npoucxoasume Ha pa3HbIX

CTagusIX MUTO3a. BHoIOrndyeckuii CMBICI MATO3a

@opMbl pa3sMHOXKEHHs OpPraHu3MOB: Oecrionoe M nojosoe. Buasl Oecnosoro
pPa3MHOXXEHHUA: [€JIEHHE HaJABOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHUPOBaHHE

OpraHMu3MoOB, €10 3HAYCHUEC JIA CCIICKIINU

[TonoBoe pa3zMHOXKEHHUE, €r0 OTIIMYUS OT OECIOIOrO.
Meito3. Craguum wmeito3a. Ilpouecchl, OpoucxXoisiiiue Ha CTaausIX Meno3a.
[ToBenenue xpomocom B Mmeno3e. KpoccunroBep. buonorndeckuii CMbICI U

3HaYEeHUE MEN03a

I'amerorenes — mporiecc 00pa3oBaHUs TMOJOBBIX KIETOK y KUBOTHBIX. [l070BBIE
Kele3bl: CEMEHHUKU M simuHUKU. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KIETOK —
raMmer (criepMaTo30U/, SHIIEKIIeTKa) — crepMaroreHes u ooreHes. OcoOeHHOCTH

CTPOEHUSA SMIEKIETOK U criepMaTo30ua0B. OmnogorBopenue. [laprenorenes

WupuBuayanbHOoe  pa3BuTHe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(ambOpuorenes). Itamnbl SMOPHOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX JKMBOTHBIX:
npoOieHue, racTpyisinus, opraHorenes. IloctamOpuonanbHOe pasBuTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PA3BUTHS: TPAMOE, HEmpsiMoe (JMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPTraHU3MOB; (AKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIC
YpOJICTBA.

Poct u pa3zButue pacternii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,

CTaluu pa3BUTUSA
HacnencTtBeHHOCTh M U3MEHUYMBOCTD OpraHnu3mMoB

HpCI[MCT 1 3aga4u r¢HCTHUKU. I/ICTOpI/IH Pa3BUTHA TCHCTUKH. Bknan pOCCI/II>'ICKI/IX )51
Sap)I6e)KHI>IX y‘IéHBIX B Pa3BUTHEC I'CHCTHUKH. MCTO,I[LI T'CHCTHUKHU

(TUOPUAOTOTUUECKHH, UTOT€HETHYECKHU, MOJICKYJISIPHO-TCHETHUECKUH ).



6.2

6.3

6.4

6.5

6.6

OCHOBHBIE TEHETHYECKHE IMOHATHA. I eHeTHuecKas CHUMBOIJIMKA, HUCIIOJIb3yEeMasa B

CXEMax CKpeIIMBaHHUI

3aKOHOMEPHOCTH HAacJIe[I0BaHUs TMPU3HAKOB, YCTaHOBJIEHHbIE [. MeHaeneM.
MonoruOpuaHoe CKpenBaHue. 3aKOH eIuHOooOpas3usi THOPHUIIOB TIEPBOTO
nokosieHus. [IpaBuiio qoMuHupoBaHus. 3aKOH pacUIeIUIEHUs IPU3HAKoB. [ unoresa
49iCcTOTHI rameT. [lomHoe 1 HemoTHOE JOMUHUPOBAHUE.

JlurnbpugHoe ckpelmuBaHue. 3aKOH HE3aBHUCHUMOIO HACJEJIOBAaHUS IMPU3HAKOB.
[luTtoreHeTH4eCKne OCHOBBI JIUTHOPHUIIHOTO CKpPEIIUBAHUS. AHAIU3UPYIOIIEe
ckpelrBanue. Vcrosp30BaHNne aHATU3UPYIOIIEr0 CKPELIUBAHUS IS ONIPEIETICHUS

reHOTHIIA 0CO0n

CuenyieHHOe HacyieZioBaHHe Tpu3HakoB. Pabora T. Moprana mo CuemICeHHOMY
HacleloBaHUK TIeHoB. HapylieHue cueIuleHuss TI'€HOB B PE3yJIbTaTe
KpPOCCUHIoBepa. XpOMOCOMHasl TEOpUsl HACJIeACTBEHHOCTH. | 'eHeTHueckue KapThl.
I'enetnka mnosa. XpoOMOCOMHOE OINpeAeieHHe IMosa. AyTOCOMBI U IIOJIOBBIE
XPOMOCOMBI. I'omorameTHeie © TeTCpOraMCTHLIC OpPTraHHU3MBbI. HaCJIeI[OBaHI/Ie

IPU3HAKOB, CHUCIUICHHBIX C I1OJIOM

N3menunBOoCTh. BHIBI M3MEHUMBOCTH: HEHACJICACTBCHHAs U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH. BapualoHHbli psii U BapualliOHHAsI KpUBas.
Hopma peakunn npusHaka. KosMuecTBeHHbIE M KAYECTBEHHBIC IIPU3HAKU U HUX

HOpMa pCaKInu. CBolicTBa MOI[I/I(I)I/IKaLII/IOHHOI\/'I HU3MCHYHNBOCTHU

HacnencrBennast, WM TeHOTHIWYECKas, H3MEHYMBOCThL. KoMOMHAaTHBHAS
W3MEHYUBOCTh. Meio3 W TOJOBOM mpolecc — OCHOBAa KOMOWHATHBHOMU
W3MEHYMBOCTH. MyTallMoOHHAss U3MEHYUBOCTh. Kiaccudukarys MyTanuii: reHHbIe
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHbIe (aKTOPBHI.

3aKk0oH TOMOJIOTHYECKUX PsIIOB B HacliecTBeHHOU n3meHunBocty H.M. BaBunosa

I'eneruka yenoseka. Kapuorum yenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA!
TeHEeaIOTHYSCKHI, OJIM3HEIIOBBIH, IIUTOr€HETUYECKU, OMOXUMUYECKUI,
MOJIEKYJISPHO-T€HETUYECKUM. CoBpeMeHHOE omnpeeeHue TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, FT€HOTHUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[TI1P-anamm3a. HacnmencTBeHHbIE 3a00JeBaHMS YCJIOBEKA: TEHHBIC OOJIC3HH,
00JIe3HU C HACIIEJICTBEHHOW MPEpacIoioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue U TeHepaTUBHBIC MyTaruu. [IpuHIIUIIBEI 310POBOTO 00pa3a KHU3HH,
JIUArHOCTHKH, TPOQWIAKTUKUA U JI€UYEHUs TeHeTHYecKux Oose3Hed. Menuko-
F€HETUYECKOE KOHCYJIbTUPOBAaHHE. 3HAUYCHHE MEIUIMHCKOW TEHETHKH B

nNpeaAOTBPAIICHNUU U JICHCHUU I'CHCTHUYCCKUX 3a00JIeBaHUI YeJIOBEKa
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1.1
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1.3

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuus Kak HayKa v MPOIECC. 3apOkKICHUE CEJICKIIUA U JOMECTUKALIMS. Y YCHUE
H.M. BaBunoBa o0 NEHTpax MNPOUCXOXKIEHUS M MHOrooOpaszusi KyJbTYpPHBIX

pacTeHuil. LleHTpbl NpOMCX0KIEHUS JOMAILIHUX )KUBOTHBIX. COpT, MOpoJa, ITaMM

CoBpeMeHHbIE METO/BI CeleKUUUu. MaccoBbli M HHAUBUAYAIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUl U KUBOTHBIX. OLEHKAa 3KcTepbepa. bim3kopoacTBeHHOE
ckpeuBaHue — HMHOpUAMHr. Yucras auHus. CKpelMBaHUE YUCTBIX JIUHHMA.
I'erepo3uc, unu rubpuanas cuina. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHI.
Otnanénnas rudpuauzanus u e€ ycnexu. VckyccTBeHHBINH MyTareHes 1 nojryueHue
MOJIMILIONAOB. JIOCTHKEHUS CEIEKIUU PACTEHUM, dKUBOTHBIX U MUKPOOPTaHU3MOB
buoTtexHonorus Kak oTpacib IPOU3BOACTBA. | '€HHas MH)KEeHEepHsl. DTalbl CO3IaHUS
pexombunantHo JIHK u TpancreHubix opranu3moB. Kierounas uHkeHepus.
Knerounele  KynpTypel.  MUKpPOKJIOHalIbHOE  Pa3MHOKEHHE  PAaCTCHHU.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIbCKOXO3IUCTBEHHBIX OPraHU3MOB.
Okonornyeckue u  dTHueckue  npobiembl. MO —  reHeTuuecku

MO (UIMPOBAHHbIE OPIraHU3MBbI
11 KUIIACC

IIpoBepsieMblii 31EMEHT COACPKAHUS
DOBOJIIOLIMOHHAs OUOJIOTUS
OBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.
CBunerenbctBa  3Bomonuu.  [lajgeoHTosornyeckue:  MOCIEA0BATENbHOCTh
HOSBJICHUS BHUAOB B IAJEOHTOJIOTMYECKON JIETOMMCH, MEpeXoaHble (HOPMBI.
Bbuoreorpaduueckue: cxoacTBo U paznmuuue hayH u GIop MaTEPUKOB U OCTPOBOB.
OMOpHOJIOTHYECKUE: CXOJCTBA M  pa3lIuyusi SMOPHUOHOB Ppa3HbIX BUJOB
N03BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOIMYHBIE,
pPYOMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMHUYECKHE: CXOJACTBO
MEXAHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH y BCEX
OpPraHUu3MOB
OpomononHas Teopus Y. [JapBuna. [Ipeaqnocslikn BO3HUKHOBEHUS TapBUHHA3MA.
JIBIDKyIIME CHIIBI BOJIOIMU BUIOB 10 J[apBUHY (M30BITOYHOE Pa3MHOXKEHHUE MPH
OTPaHMYEHHOCTH PECypcoB, HEONpeNesN€HHas W3MEHYMBOCTh, Oopbba 3a
CYLIIECTBOBaHME, €CTECTBEHHBIH 0TOOD)
Cunternueckas Tteopus oBomonud (CTD) u  ocHOBHblIE €€ MOJOKEHHS.

MuxposBontonus. [Tomynsnusa kak e AMHULA BUJA U SBOJIOLMU
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2.1

2.2

2.3
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JIBroxy1iue cuiibl ((pakTophl) 3BOJIIOLMHU BUOB B IpUpoe. MyTallMOHHBIN MpoLecce
M KOMOMHATHBHAS W3MEHYUBOCTD. HOHyJ’IﬂHI/IOHHBIe BOJIHbBI H z[peﬁ(b T'C€HOB.
W3onsauus u murpanus. EcrecTBeHHbIH 0TO0p — HanpaBIsOUMNA (paKTOp IBOIIOLHMH.
@DOpMBI €CTECTBEHHOTO 0TOOPA.

[IpucrocobaeHHOCTh  OPraHM3MOB  KakK  pe3yiapTaT 3BoJtonuu. Ilpumepsr
MPUCTIOCOOIEHUM y Oprann3MoB. ApoMop(]o3bl ¥ U0 AN TALUH.

Bun u Bunoo6pazoanue. Kpurepuu Buna. OcHOBHBIE (hOpMBI BU1000pa30BaHMS:

reorpadu4eckoe, IKOJIOTHIECKOe

MakposBomroriust.  Popmbl  3BoNMOLMHU:  (UIeTHYECKas,  JUBEPreHTHas,

KOHBCPICHTHAas, IapajiciibHasd. HCO6paTI/IMOCTI> 3BOJIIOIINMH
Bo3HauknoBeHue u Pa3BUTHUC )KU3HU HA 3emie

JloHayuHble TIPEACTABICHHMS O 3apOXKACHMM >KU3HH. HayuHple rumoressl
BO3HUKHOBEHHUS >KM3HM Ha 3emse: aOuoreHe3 M MaHcHepMus. XHUMUYECKas
9BOJIIOLMS.  ODKCHEPUMEHTAIbHOE TOATBEPKACHUE XUMHUYECKON  SBOIIOIMH.
Hauvanbuble sTanel Ouosnoruueckoi sposouuu. I'mnoreza PHK-mupa. Ilepsbie

KIJIETKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT )KUBBIX OPraHu3MOB

Pa3Butne xu3Hu Ha 3emie mo spam M nepuojgam. Kartapxeil. Apxelickas u
npotepo3oiickas 3pbl. [lanmeosoiickas spa u e€ mnepuoibl: KeMOpUHCKUil,
OPJIOBUKCKWW, CUJyPUUCKUH, JIEBOHCKMM, KAaMEHHOYTOJbHbIA, MEPMCKHUM.
Me3so30iicKas 3pa U €€ IepUuoAbl: TPUACOBBIN, FOPCKUH, MEIIOBOU.

Kaiino3zoiickas 3pa v €€ nepuobl: NajeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.
XapakTepuCcTUKa KJIMMaTa M TeoJIOTMYEeCKUX MpoueccoB. OCHOBHBIE ATallbl
SBOJIIOIIMM PACTUTEIBHOTO U KUBOTHOTO MHUpA. ApoMopdo3bl y pacTeHHid U

JKHUBOTHBIX. HOSIBJ'ICHI/IC, PpacuBET U BBIMUPAHHUC T'PYIIIT ’)KUBBIX OPTraHU3MOB

Cucrema OpPraHu4eCKoro Mupa KaK OTpPaXCHUC OBOJIIOLUU. OCHOBHEBIE

CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

DBOJNIOIUS YeJioBeKa. AHTPOIOJIOTHsI Kak Hayka. PasBuThe mpeicTaBleHUH O
NPOMCXOXICHUU 4YelloBeKa. MeToibl HW3y4deHHs aHTpororeHe3a. CXoICcTBa H
pasnu4Hs YeoBeKa U )KUBOTHBIX. CHCTEMATHUECKOE TOJI0KEHUE YeIOBEKa.

JBwxkymue cuibl ((akTopsl) aHTpororeHe3a. HacielncTBeHHass U3MEHUUBOCTh |
€CTeCTBEHHBIN 0TOOP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OPYAHMA TPYIa,

MBIIIJICHUEC, PCYb

OcCHOBHBIE CTauui W BETBH OJOBOJIOIHMHU YCIJIOBCKA: aBCTPAJIOIIUTEKHU, Yenosek

yMenslid, YenoBexk npsamoxonsamuii, YemoBek HeaHIepTalbCKul, Yenosek
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3.1
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4.1

4.2

pa3YMHBII7L Haxongku wuckomaeMbIX OCTAaHKOB, BpEMs CYHICCTBOBAHMH, 00J1aCcThb

pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPY AU

Yenoseueckne pacbl. OCHOBHBIE OOJBIINE pachl: €BpoIeoUHAs (eBpasHiickas),
HETpO-aBCTPaTIOU THAS (’xBaTOpHAIbHAS), MOHTOJIOMTHAS (a3uarcko-
amepuKaHcKas). YepThl IpUCTIOCOOIEHHOCTH MPEICTABUTENIEH YEeI0BEYECKHUX pac K

yCIIOBUSIM cylecTBoBaHus. EAuHCTBO uenoBedeckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpy>Karomias cpeia

OKoJiorus Kak HayKa. 33}13‘11/1 U pasgaciibl 3KOJIOTHH. MeToapl 3KOJOTHYECKHUX
HCCIIEJOBAHUIA. OKOJIOTHYECKOe MHPOBO33pPCHUC. CpCI[LI oOuTaHus OpTaHHU3MOB:

BOJHAasA, HA3CMHO-BO3AYyIITHAA, TIOYBCHHAA, BHYTPUOPraHU3MCHHAA

Okonoruueckue  Qaxtopel.  Knaccudukauus — sKoIOruyeckux — (akTopoB:
abuoruyeckre, OUMOTHYECKME M AaHTpOIOreHHble. JleHCTBHE HKOJOTHMUECKUX

(hakTOpOB HA OPTraHU3MBI

AbGuotnyeckue (QaxkTophl: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPUONN3M.
[Ipucnocobnenuss OpraHM3MOB K  JCUCTBHIO  aOHMOTHYECKHX  (DaKTOpOB.

buonornueckue puTMsl

buotnueckue Qaxrtopbl. Bumel OMOTHYECKHX B3aMMOACWUCTBHI: KOHKYPEHIIUS,
XMIIHUYECTBO, MAapa3sUTU3M, MYyTyaliu3M, KOMMEHCAIN3M (HaxJIEOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HEUTpaim3M.  3HAUYeHUE  OMOTHYECKUX

B3aHMO,HCﬁCTBHﬁ JJI CyIICCTBOBAHUA OPTraHU3MOB B ITPUPOJHBIX COO6IHCCTBaX

DKOoJOTHYECKHUE XApPAKTCPUCTHUKH IOITYJIALUH. OcHOBHBIE ITOKA3aTeIn MOy JIAAI UM
YUCJICHHOCTb, IINIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, HNPUPOCT, MHUTpPALU.

I[I/IHaMI/IKa YUCJIICHHOCTHU ITOIIYJISIIUH U eé peryisinus
COO6HI€CTBa " 5KOJIOTHUYCCKHUE CUCTCMBI

CooOmiectBo opraHu3MoB — OuoneHo3. CTpyKTypbl OuWOIEHO3a: BHAOBas,
MIPOCTpAaHCTBEHHAas, Tpoduyeckass (mumieBas). Buabl-nomuHanTel. CBs3U B

OHoIEeHO3€E

DKoJoru4eckue cucteMsl (3kocucteMsl). [ToHsTHE 00 3KOCHCTEME U OMOTEOIIEHO3E.
@OyHKIMOHANBHBIE KOMIOHEHTBI AIKOCHUCTEMBI: TMPOJIYLEHThl, KOHCYMEHTHI,
penyneHTsl. KpyroBopoT BEIIeCTB U TOTOK SHEPTUH B IKOcUcTeMe. Tpodudeckue
(nmuiieBbie) ypoBHU 3KocucTeMbl. [Tumessie rienu u cet. OCHOBHBIE MOKa3aTeNN
9KOCUCTEMBI: OHMoMacca, MPOAYKIUS. DKOJOTWYECKHE MHpPaMUAbL: MPOAYKIIHH,
YHCICHHOCTH, OMoMacchl. CBOMCTBAa 3KOCUCTEM: YCTOHYMBOCTH, CAaMOPETYJISIHS,

passurtue. Cykueccus



4.3

4.4

4.5

[Ipupoanbie SKOCUCTEMBI. DKOCHUCTEMBI 03P U PeK. DKOCHUCTEMa XBOMHOTO WU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMsl.
buonoruueckoe u X034HCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U yPOOIKOCUCTEM.
buopaznoobpazue kak QakTop ycToHuMBOCTH 3KocucTteM. CoxpaHeHue

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

VYuenue B.U. Bepaanckoro o 6uochepe. I'panutipl, coctas u cTpykTypa 0Hochepsl.
Kupoe BemectBo u ero ¢ynkuuu. OcoOeHHOCTH Ouocdephl Kak TII0O0ATbHOU
9KOCUCTeMBbI. JlMHaMHu4yeckoe paBHOBecMe W oOpaTHas CBsi3b B Omocdepe.
KpyroBopoThI BelIecTB U OHOT€OXUMHYECKUE ITUKIIBI SJIEMEHTOB (YTJIepo/ia, a30Ta).

3oHanbHOCTE OUOChepbl. OCHOBHBIC OMOMEBI CYIIIH

UYenoseuectBo B Omochepe 3emmm. AHTpOmMOreHHBbIE HM3MEHEHHsI B Omocdepe.
I'moGasibHBIE YKOJIOTHUECKUE TPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YyMPAaBICHHUS MPUPOAHBIMH  pecypcaMh U HX

HCIIOJIB30BaHHC. HOCTI/I)KGHI/ISI OHOJIOTUH U OXpaHa IIpupoabl



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YHEHUKA

1) Buonorus. 10 kimace / Ilaceunuk B. B., Kamenckuii A. A., Pyomos A. M.
u apyrue / Ilox pen. Ilaceunuka B. B. AkunonepHoe o6mectBo «M3narenscTBo
«IIpocsemienue».

2) buomnorus. 11 knace / ITaceunuk B. B., Kamenckuii A. A., Pyomos A. M.
u npyrue / Ilox pen. [laceunuka B. B. AkunonepHoe o6mecTBo «3narenbcTBo
«ITpocsemieHue.

METOANYECKHUE MATEPUAJIbBI JIS1 YAUTEJIA

buonorus: 10-11 kmaccel (0a30BBIH YPOBEHB): MOYPOUYHBbIE Pa3pabOTKH /
ITaceunnk B. B., lIeemnoB I'. I'., E¢pumoBa T. M., AkimoHepHoe OOIIECTBO
«IIpocBemienue».

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. Poccwuiickas snekTpoHHas 1mkosa hitps://resh.edu.ru

2. bubnroreka mudpoBoro odpasoparebHOro KouteHTa https://urok.apkpro.ru
3. becrumaTtHble BuIeoypoku 1o ouosoruu https://videouroki.net/blog/biologia
4, ®okchopa https://media.foxford.ru

5. AAKunacc https://www.yaklass.ru

6. [ToctHayka https://postnauka.ru
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