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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu paszpaboTke mnporpaMMbl MO OHOJOTUHM TEOPETUYECKYID OCHOBY s
onpeaeneHus MoAXoA0B K (OPMHUPOBAHUIO COEpkKaHUs yueOHoro npeamera «buonorusy»
cocTaBwIM: KoHUenrtyanbHble nojoxeHuss PI'OC COO o B3auMO00YCIOBIEHHOCTH
nesien, coaepKaHus, pe3yibTaTOB OOY4YeHHs W TpPeOOBaHUN K YpPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB, TIOJIOKEHHsI 00 oOOmuX UelsIX U MPUHIUIAX, XapaKTepU3yHIINX
COBPEMEHHOE COCTOSIHME€ CHCTEMBI CpeaHero ooémiero ooOpasoBanus B Poccuiickoit
Qenepanuy, a TakXke MOJOXKEHHS O creuuduke OHoiaoruu, €€ 3HaYeHUW B MO3HAHUU
KUBOU NPHUPOABI U 00ECNEUEHUH CYIIECTBOBAHUS deoBedeckoro oodmiectBa. CorjacHo
HA3BaHHBIM TOJIOKEHUSIM, OIPEIEIIEHbl OCHOBHBIE (DYHKIIMHM MPOrpaMMbl 10 OMOJIOTHUU U
e€ CTpyKTypa.

[Iporpamma mo Ouonoruu Aa€T OpeAcTaBiIeHUE O MeNsiX, 00 00Iieill cTpareruu
oOy4eHMs, BOCHUTAHUS W Pa3BUTHSA OOyYarOUIMXCs CpPEICTBAMH Y4YE€OHOro mpeaMeTa
«buonorusy», omnpeaenser o00s3aTeNbHOE MPEAMETHOE COACpPKAHHE, €ro CTPYKTYpY,
pacmpenenieHre Mo pasjenaMm U TeMaM, PEKOMEHyeMYIO MOCJIeI0BATEIbHOCTh U3YUCHUS
y4eOHOTO Marepuajna ¢ yY4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JJOTUKH
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyUaOIINXCS.

B mporpamme mo OHONOrMM TaKXe€ YUHMTBIBAIOTCS TPEOOBAHUS K IJIAHUPYEMbBIM
JUYHOCTHBIM,  METANpEeJAMETHBIM M  MPEAMETHBIM  pe3yjbTaTaM  OOy4yeHUs B
(GbOpMHUpPOBAHMK OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHON J1€ATETHbHOCTH/yueOHBIX
JENUCTBUN 00yYaroUUXCsl IO OCBOCHUIO COIEPHKAHUsI OMOJIOTMYECKOro 00pa3oBaHusl.

B mporpamme mno Owonmorun (10-11 kiaccel, ©a30BbIi YpOBEHb) peaM30BaH
OPUHLKII TPEEMCTBEHHOCTH B M3yuyeHUM Ouosiorud, Ojarojaps ueMy B HeH
IPOCMAaTPUBAETCA HANPABJICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3AHHBIX ¢ (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33pPEHUS,  ILEHHOCTHBIX  OpPUEHTALUA  JIMYHOCTH,
AKOJIOTUYECKOTO MBIIUICHHS], TIPEICTABICHUNA O 3A0pOBOM 00pase >KM3HU U OepexHbIM
OTHOLICHUEM K OKpyXarwleun npupogHon cpexpe. [lodromMy Hapsagy ¢ H3ydeHHEM
00111e0MOJIOTUYECKUX TEOPHL, a TaK)KE 3HAHUI O CTPOCHUU JKUBBIX CHUCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIMX B HUX IPOIECCOB B MPOrpaMMe IO OHOJIOTUHU
yAEJIEHO BHUMAHHUE MCIOJIb30BAHUIO MOJYYEHHBIX 3HAHWM B MOBCEAHEBHOM >KU3HU IS
pelieHusl MNPUKIAIHBIX 3aJad, B TOM 4Hcie: NPO(OUIAKTHKKA HACJIEICTBEHHbBIX
3a00/IeBaHUN  YEJIOBEKa, MEIUKO-TEHETHUYECKOIO0 KOHCYJIBTUPOBAHMS, OOOCHOBAHUS
HKOJIOTMYECKHU 11e1eco00pa3HOro MOBEACHUS B OKpYKarolleld MPUPOJHON cpele, aHaau3a
BJIUSIHUS XO3SMUCTBEHHOM JI€ATENbHOCTH 4YEJOBEKa HAa COCTOSHUE TMPUPOJIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJIEHWE BHUMAaHHS K TPUKIAJHONM HAIpPaBIEHHOCTU
y4eOHoro npeamera «buosorus» npoIUKTOBAaHO HEOOXOIUMOCThIO 00ECIIEUEHHUSI YCIOBUM
JUI pelleHus OJHOM M3 aKTyallbHBIX 3a]lad MIKOJIBHOIO OMOJIOTMYECKOro oOpa3oBaHus,
KOTOpas mpeanojaraet GopMupoBaHue y o0ydarommxcs ClIOCOOHOCTH aIallTUPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oomero oopa3oBaHusi 3aHUMaeT BaxHoe MecTo. OHa



oOecrieunBaeT (popMUpOBaHHE Yy OOYYAIOIIMXCS TPEACTABICHUM O HAy4YHOW KapTHHE
MUpa, pacliupseT U 0000aeT 3HaHUs O KUBOM MPUPOJIE, €€ OTIIMUUTEIbHBIX TPU3HAKAX
— YPOBHEBOW OpPraHU3alMy U 3BOJIFOLWHN, CO3AAET YCIOBUSA [JIS: MIO3HAHUS 3aKOHOB KUBOU
npuponbl, (GopMUPOBaHUS (DYHKIMOHAIBHON TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO U
Oe3omacHOro oopasa >KM3HH, HKOJIOTMYECKOTO MBIIIIEHUS,, LIEHHOCTHOTO OTHOILIEHUS K
KUBOU MPUPOJIE U YETIOBEKY.

bonpmioe 3HaueHue OMONIOTHS MMEET TaKXKe JUIsl PEIIeHHUs BOCHUTATENbHBIX U
pa3BUBAIOIIMX 3a7a4 CpPEeAHEero oOmiero oOpa3oBaHUs, COLMAIM3ALUA OOYyYarOIIUXCS.
Nzydyenne Ouonoruu obOecreyuBaeT yCHOBHUS i (POPMHUPOBAHUS HHTEIUICKTYaJbHBIX,
KOMMYHUKAIIUOHHBIX YU  HMH(QOPMAIIMOHHBIX HAaBBIKOB, J3CTETHUYECKOH KYJIbTYpBHI,
CIIOCOOCTBYET MHTErpaliid OWOJIOTMYECKUX 3HAHUW C MpEeACTaBICHUSMU M3 APYTrHX
y4eOHBIX MPEIMETOB, B YACTHOCTHU, (PU3UKU, XUMUU U reorpaduu. HazBaHHbIE MOJ0KEHUS
0 MpeHa3HaueHUH yueOHoro npeamera «bronaorusy cocTaBuiv OCHOBY 7Sl OTIPEACTICHUS
HOJIXOJ0B K OTOOPY M CTPYKTYPUPOBAHHMIO €r0 COJCp)KaHUS, MpPEICTaBICHHOTO B
mporpamMme mo OUOJIOTHH.

Ot6op copepxanus yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYLIECTBJIEH € MO3UIMI KyJIbTypOCOOOPAa3HOTO MOAXOJa, B COOTBETCTBHUHM C KOTOPBIM
oOyuaroluecs: JOKHBI OCBOUTh 3HAHUS M YMEHHUS, 3HAUUMBIE JIJIs1 POpMUPOBAHUS 001IEH
KYJIBTYPBI, ONPEIEIAIONINE aICKBATHOE ITIOBEICHHUE YEI0BEKA B OKPYKAIOLIEH IIPUPOIHON
cpelne, BOCTpeOOBaHHBIE B MOBCEIHEBHOM KU3HU M MPAKTUUYECKOM JearenbHocTH. Ocoboe
MECTO B 3TOM CHUCTEME 3HAHUWA 3aHUMAIOT DJEMEHTBI COJEpKAaHMS, KOTOPBIE CIIyXkKaT
OCHOBOUM 11 (pOpMHUpPOBaHUSI MPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYyYHOMU
KapTHHE MHUpPa M LHEHHOCTHBIX OPHUEHTALHUAX JTUYHOCTH, CIOCOOCTBYIOUIMX T'yMaHHU3aluU
OMoI0ruuecKoro oopa3zoBaHusl.

CTpyKTypHUpOBaHUE COJIEpKaHUSI YYEOHOro Marepuaia B Mporpamme 1no OHoJoruu
OCYLIECTBJICHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00 OTJIMYUTEIBHBIX
OCOOEHHOCTSIX KWBOM NPHUPOABI, O €€ YpPOBHEBOW OpraHu3allMkM M 3BodOUUU. B
COOTBETCTBUM C O3TUM B CTPYKType YyueOHOro mpenMera «buonorus» BbIJIEICHbBI
CIEAYIOUIME COAEepKaTelbHble JIUHUU: «buonorus kak Hayka. MeToapl Hay4yHOTO
no3HaHus», «Kierka kak Ouonoruyeckas cucrema», «OpraHu3zM Kak OuoOJOrH4eckas
cuctema», «CucrtemMma W MHOrooOpasue OpPraHMYecKOro MHpa», «IBOJIOLUSA KUBOU
IPUPOABDY, « IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTHY.

Lenp usyuenus yuebHoro npenmera «buosnorus» Ha 6a30BOM ypoBHE — OBJIaJICHUE
00yYaroIIMMUCS 3HAHUSIMU O CTPYKTYpPHO-(YHKIMOHATBHOM OpraHU3alliy KUBBIX CUCTEM
pPa3HOTO paHra W MPUOOPETEHHWE YMEHUW HCIOJb30BaTh 3TH 3HAHUS MJIs TPAMOTHBIX
JEUCTBUI B OTHOUIEHUU OOBEKTOB >KMBOM MPHUPOABI U PELICHUS PA3IUUYHBIX KU3HEHHBIX
pooIeM.

JlocTrkeHue 1enau u3ydeHus: yueoHoro npeamera «buonorusp» Ha 6a30BOM ypoBHE
o0ecreunBaeTcs peluieHuEM CIEeIYIOIUX 3a0a4:

OCBOCHHME O0YYaIOIIUMHKCS CUCTEMBbI 3HAHUN O OMOJIOTMYECKUX TEOPUSX, YUCHHSX,
3aKOHAxX, 3aKOHOMEPHOCTAX, TUIOTE3ax, IPaBWIAX, CIYKAIMUX OCHOBOW  JUIA



dbopMHUpOBaHUs TPEICTABICHUN O ECTECTBEHHO-HAYYHON KapTUHE MHUpa, O METoAax
HAyYHOTO TMO3HAHUS, CTPOCHHH, MHOT'OOOPa3Uu U OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpTraHU3aIliH, BBIJAIONINXCS OTKPBITUAX KM COBPEMEHHBIX HCCJICIOBAHMIX B
OMoJIOTHH;

dbopMupoBaHre y OOYyYalOIIUMXCS TMO3HABAaTEJIbHBIX, HWHTEIUICKTYaIbHBIX U
TBOPUYECKUX CIOCOOHOCTEH B MPOIECCE aHAIW3a JAHHBIX O MYyTSIX Pa3BUTUS B OMOJIOTHH
HAyYHBIX B3IJISAA0B, WJACH M TOJAXOJOB K H3YUYEHHUIO JKMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHU3aIlNH,

CTAaHOBJICHHE Yy OOYyYaromuxcsi 00meld KyJabTypbl, (YHKIIMOHATHLHON TPAaMOTHOCTH,
pPa3BUTHE YMEHHM OOBSCHATH U OIICHUBATH SIBJIICHUS OKPYKAIOIIETO MUPA KHUBOUW MPUPOIBI
HA OCHOBAHMH 3HAHUU U OTbITA, MOJYUYECHHBIX NMPU U3YUYEHUU OHOJIOTUH;

dbopMupoBaHWe Yy  OOyYarOmUXCS  yMEHUW  WJUTIOCTPUPOBATH  3HAUYCHUE
OMONOTUYECKNX 3HAHWW B TMPAKTHYECKOW JCATEIBHOCTA  YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCITUTaHUE YOSKIEHHOCTH B BOBMOXKHOCTH MO3HAHUS YEJIIOBEKOM KHBOM MPUPO/IBI,
HEOOXOMMOCTH OEpEe)KHOTO0 OTHONIICHUS K HeH, COOJIONCHHS ITHYECKUX HOPM MpHU
MIPOBEICHUH OMOJIOTHYECKUX MCCIICIOBAHUMN;

OCO3HAaHWE IIEHHOCTH OWOJIOTWUYECKWX 3HAHWA JUIsl  TIOBBIIICHUS  YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, JUIsl JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS,

NpUMEHEHUE TMPUOOPETEHHBIX 3HAHMM W YMEHUW B TOBCEIHEBHOW >KU3HU IS
OIICHKU TIOCJCACTBUH CBOCH JESITCIIBHOCTH II0 OTHOIICHHWIO K OKpY)KAIOIIeH cpeje,
COOCTBEHHOMY 3/I0pPOBbI0, 00OCHOBAHHUE U COOIIOACHUE MEP MPOPUIAKTUKH 3a00JIEBaHUN.

B cucreme cpemnero o6mero oOpa3zoBanusi yueOHBI mpeameT «buonorusy,
U3ydaeMblii Ha 6a30BOM ypOBHE, SIBIIIETCA 00513aT€IbHBIM YUYEOHBIM MPEMETOM.

Jnst m3ydyeHus: Ouosiornd Ha 0a30BOM YpOBHE CpeaHero oOmiero oOpa3zoBaHUs
oTBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 34 gaca (1
4yac B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorust kak Hayka.

buonorus kax Hayka. CBsi3p OWMOJIOTHMM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKamu, (uiocodueit, 3TUKoi, 3cTeTUKo u mpaBoMm. Poub
ouonorud B (HOPMUPOBAHMM COBPEMEHHOW HayyHOW KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHMS KUBOW MPUPOALI (HAOIIOACHUE, HKCIEPUMEHT, OIHMCAHMUE,
U3MepeHue, Kiaccudukaiys, MoIeIMpOBaHUE, CTaTUCTHYECKasi 00paboTKa TaHHBIX).

JdeMoHcTpanuu:

[Toptpers: Y. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuiel u cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlaGopaTopHble U NpPaKTUYecKUue padoThl:

[Ipaktuueckas padora Ne 1. «Mcmonbp3oBaHue pa3IMUHBIX METOJOB MPHU HU3YyUYEHUU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

XuBble cucteMbl (OMOCHCTEMBI) KaK MPEAMET U3y4eHUs] OMoorun. OTInYue KUBbIX
CHCTEM OT HEOPTraHUYECKOU MPUPOIBL.

CpoiicTBa OuocucTeM W HUX pazHooOpaszue. YPOBHM OpraHu3alud OUOCUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISAILMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTreOLeHOTHYECKUI), OMOChEepHBIil.

JemoHcTpanuu:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPraHU3AIUU KUBOU
IPUPOIBD).

O6opynoBanue: mozaenb moJiekysl JIHK.

Tema 3. XumMuuyecKuii COCTAB U CTPOCHHUE KJICTKH.

XUMHAYECKHM COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBL: MAKpPOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bojia 1 MUHEpabHbIE BELIECTBA.

OyHKIMU BOABl 1 MUHEPAIbHBIX BEUIECTB B KieTKe. [loaaep:;kaHne 0CMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHHe O€JIKOB. AMHUHOKUCIOTBI — MOHOMEpHI OEJIKOB.
He3aMenumble M 3aMEHHMblE AMUHOKHUCIOTHI. AMHUHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBI O€IKOBOM MOJEKysbl (NEepBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTUYHAS
CTpYKTypa). XUMHUYECKHE CBOICTBA OesikoB. buonornueckne GyHKIUN OEIKOB.

®depmeHTHl — OuoJorudeckue kKartanuzaropbl. CtpoeHue ¢GepMeHTa: aKTHUBHBIN
IeHTp, cyocTpaTHas cneruduaHocth. Kodhepmentsl. Buramunsl. OTinuus GepMeHTOB OT
HEOPraHUYECKHUX KaTalln3aTOPOB.

VYrneBoapl: MoHOcaxapuiabl (TIOKo3a, pubo3a U Je30KcHpu003a), Arcaxapuibl
(caxaposa, J1aKTO3a) M MoJiucaxapuasl (Kpaxmal, TIMKOTeH, 1eJUTioio3a). buonornueckue



(GYHKIIMN yTIEBOAOB.

Jlunuasl: Tpurauuepuasl, ¢ochonunuabl, crepouasl. ['uapopunbHO-ruapodhoOHbIE
cBoiicTBa. buonornueckue ¢pyHkunu IunuaoB. CpaBHEHUE yTiI€BOAOB, OEIKOB U JUIHUI0B
KAaK UCTOYHHUKOB 3HEPIUHU.

Hyxneunoseie kucnorsl: JJHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢ynknuu JIHK. Crtpoenne u pynkumu PHK. Buger PHK. ATO:
CTpO€HHE U (QYHKIIHH.

[utonorus — Hayka o kieTke. Kilerounast Teopusi — mpuMep B3auMOJCHCTBUS HIIEH U
(akTOB B HAYYHOM MO3HAHUH. METObI U3yUeHUS KICTKH.

Knerka kak menoctHas »xuBas cucrema. OOIIuMe MPU3HAKK KIETOK: 3aMKHYyTas
HapyxHass MeMmOpaHna, moisiekysbl JIHK kak reHetrmueckuil ammapar, cUCTeMa CHHTE3a
Oenka.

Tunel KJIETOK: 3yKapuOTHYecKas U MpokapuoTthyeckas. OCOOEHHOCTH CTpOEHUs
npokapuotudeckoi kietku. Kimerounas crenka Oaktepuii. CTpoeHUE SYyKapUOTUUECKOU
kJeTki. OCHOBHBIE OTIUYMS PACTUTENBLHOM, >)KUBOTHON U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KIJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HX
¢ynkuuu. Ilnazmaruueckass memOpaHa, e€ cBoiictBa M (QyHkuuu. LluTomnmasma u eé
opranouabl. OqHoMeMOpannbie opraHousl kietku: DIIC, annmapat ['onbmpku, TM30COMBI.
[TonyaBTOHOMHBIE OpraHOWAbI KJIETKH: MHUTOXOHIpHUH, IuacTuabl. lIpoucxoxaeHue
MUTOXOHApUA u miactul. Bunel muactun. HememOpaHHBIE OpPraHoujbl  KJIETKU:
puOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIU, PECHUYKH, KTYTUKU. DYyHKIMU OpPraHouoB
KJIETKH. BKItoueHus.

Snpo — perymsaropHblii neHtp kinetku. CTpoeHue sapa: saepHas o000JouKa,
KapUoIlJIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toprpersr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, k. YOTcoH,
®. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammel: «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B HEXKUBOW MPHUPOIE»,
«Pacrnpenenenne XuMHYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u  cxembl: «lleproguyeckas Tabnuia XUMHUYECKHX 3JIEMEHTOBY,
«CtpoeHune Mousiekyabl Bonb», «buocuuTe3 Oenmka», «CTpoeHue MOJIEKYJbl Oenkay,
«Ctpoenue pepmentay, «Hyknennonbie kuciotel. JIHK», «Ctpoenue momekynbsr ATDy,
«CTpoeHue HSyKapuOTHYECKOW KIETKN», «CTpPOEHHE KMBOTHOM KiIETKH», «CTpoeHue
pPacTUTENbBHOW KIIETKM», «CTpOEHHE MPOKAPUOTUYECKON KIETKW», «CTpOoeHHE sapa
KJIETKIN», « YTIEBOJBIY, «JIMIUIBI.

OOopynoBaHue: CBETOBOM  MHKPOCKOM, 0OOpydOBaHWE IS  MPOBEICHUS
HAOJIIOICHUM, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOTIPETApaThl PACTUTEIbHBIX, KUBOTHBIX
U OaKTEpPHAIIbHBIX KIETOK.

JlabopaTopHbie U NpaKkTHYEeCKHEe PadOThI:

Jlabopatopuast padora Ne 1. «M3yueHue KaTaquTUYECKONH aKTHUBHOCTH (DEPMEHTOB



(Ha mpuMepe aMuIIa3bl UK KaTaaasbl)y.

JlabopatopHasi padota Ne 2. «/3ydyeHue cTpoeHHs KJIETOK PACTEHUM, >KUBOTHBIX U
OakTepuil MoJL MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax u UX OMUCAHUEY.

Tema 4. ’KusHe1eATeIbHOCTh KJIETKH.

OOmeH BemiecTB, WJIA MeTa0oau3M. ACCHUMWISIHS (TUIACTUYECKU OOMEH) u
TUCCUMWJIISIIUS  (SHEpPreTUYecKrii OoOMEH) — JB€ CTOPOHBI E€IMHOTO Ipollecca
metabonu3ma. Ponb 3aKOHOB COXpaHEHUsI BEIIECTB M DHEPrUd B [MOHUMAHUU
MeTabou3Ma.

Tuner oOmMeHa BemiecTB: aBTOTPOGHBI W TerepoTpodHbi. Ponb ¢epmeHTOB B
oOMeHe BEIIECTB U MPEBPAICHUN SHEPTUH B KIIETKE.

®otocunte3. CBeroBas M TeMHOBas (a3bl (orocuHTe3a. Peaknuu (orocuHTesa.
D¢ dexTuBHOCTh (hoTOCHUHTE3a. 3HAueHUe (POoTocHHTE3a JIs KU3HM Ha 3emiie. BiusiHue
yCIOBHM cpenbl Ha (OTOCHHTE3 U CHOCOOBI TOBBILIEHUS €ro MNPOAYKTUBHOCTH Yy
KYJIbTYPHBIX PACTCHUMU.

XeMocuHTe3. XEMOCUHTE3UpYIoIIe OakTepuu. 3HaUeHUEe XeMOCHUHTEe3a IS KU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KieTke. PaciiensieHue BEUIECTB, BBbIACICHUE U
AKKyMYJUpPOBAaHHE SHEPIHMM B KJIETKE. JTalbl 3HEpPreThdeckoro oomeHa. [nmkoinus.
bpoxenne wu ero Buael. KucioponHoe OKuciaeHue, WIA KIETOYHOE JIbIXaHUE.
OxucnurensHoe dhochopunupoanre. IhHEKTUBHOCTh YHEPTETUIECKOTO0 OOMEHA.

Peaknuu matpuunoro cunte3a. I'enernueckas undopmanusa u JHK. Peanuzanus
reHETUYECKON MH(pOpMaLnK B KieTke. ['eHeTnueckuii Ko 1 ero cBoicTBa. TpaHCKpUnuus
— Marpuuabii cuHTe3 PHK. Tpancmsmus — OmocwHTe3 Oenka. DTambl TPAHCISAIUU.
Konuposanue amunokucior. Posib pubocom B OnocuHTe3e Oenka.

Hexnerounsle ¢dopmbl xku3HU — BUpYyChl. Mcrtopus oTkpeiTus BupycoB (. .
NBanoBckuit). OCOOEHHOCTU CTPOCHUS U KU3HEHHOTO IMKJA BUPYCOB. bakrepuodaru.
bosie3nn pacTteHwuii, JKMBOTHBIX M YEJOBEKAa, BBI3bIBAEMbIE BHUpyCcaMHu. Bupyc
ummyHonedumura yenoreka (BUY) — Bozoyautens CIIN[a. OOpatHas TpaHCKpHUIIIINS,
peBepTaza u unterpasa. [Ipodunakrruka pacrnpocTpaHeHUs BUPYCHBIX 3a00J1eBaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konpsnos, /1. Y. Usanosckuit, K. A. Tumupsses.

Tabmuiet u  cxembl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuit  oomen», «Xiopomtacty, «®otocunTe’y, «Ctpoenne JIHK»,
«CtpoeHue u (QyHKIMOHMpOBaHUWE TeHa», «CuHTe3 Oenka», «l'eHeTHUYeCKHil Koy,
«Bupyco», «bakrepuodarn», «Crpoenne u ku3HeHHbI 1ukn Bupyca CIIW/la,
O0aktepuodaray, «Permnukanus [JHK».

O6opynoBanme: wmonaenu-anmumkanuu — «Yasoenue JIHK w  Tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MoJienb cTpykTypsl JTHK.

Tema 5. Pa3MHokeHMe 1 MHAUBHUAYAJbHOE Pa3BUTHE OPTAaHU3MOB.

Kiierounslii LMKII, WU KU3HEHHBIM UK KieTku. MaTepdaza u muros. Ilponeccsl,
npoTtekaromue B uHTep(dasze. Perummkamms — peakmuss matpuuHoro cuHTe3a JIHK.



Crtpoenne xpoMocoM. XpOMOCOMHBIN HabOp — KapuoTuil. JIUTUIOWIHBIN U TaruIOWAHBINA
XPOMOCOMHBIE HaOOphl. XpomaTuibl. lluTosorndeckre OCHOBBI Pa3MHOXEHUS U
VH]JIUBUIyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Jlenenue knetku — muto3. Ctaguu muto3a. Ilpoiecchl, MpoOUCXOadIle Ha Pa3HbIX
CTaJIUsIX MUTO3a. bUOJIOTMYECKHI CMBICT MUTO3A.

[Iporpammupyemas rubesb KJIETKUA — aromnTo3.

dopMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrojoe W TosioBoe. Buawsl 6ecmnosioro
pPa3sMHOXKEHUA:  JICJICHUE  HAABOE, IOYKOBAHHE OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHMe, BETETAaTUBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OPraHu3MOB, €0 3HAYEHUE IS CEJICKIUU.

[TonoBoe pa3zMHOKEHHUE, €T0 OTIUYHS OT OECIOJIOTO.

Meito3. Ctanuu meiio3a. [Iporeccel, mpoucxoasiue Ha ctaausax Meio3a. [loBenenue
XpoMocoM B meno3se. Kpoccunrosep. buosnornueckuit CMbICH U 3HaYEHHE MEN03a.

['ameTorenes — mporecc 0Opa3oBaHUS TMOJIOBBIX KIETOK Y KUBOTHBIX. [lonoBbie
JKEJe3bl: CEeMEHHUKU M sUuYHUKH. OOpa3zoBaHHME M Pa3BUTHE IOJIOBBIX KIIETOK — TaMmeT
(cmepmaTo3ouj, SUILEKIETKA) — crepMaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHS
SMUEKIETOK U criepMaTo3ouioB. OmnoaorBopenue. [laprenorenes.

NunuBumyanpHOE pa3BuTHE (OHTOTEHE3). OMOPHOHATBLHOE pa3BUTHE (IMOPHUOTEHE3).
Dtarbl YSMOPUOHATIFHOTO Pa3BUTHI y TTO3BOHOUYHBIX JKMBOTHBIX: APOOJICHHUE, TaCTPYJIISAIIUS,
opraHorene3. [loctamMOpuoHanbHOe pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHAL:
npsiMoe, HenpsAMoe (JUYMHOYHOE). BiusiHue cpeabl Ha pa3BUTUE OPraHu3MoB, (aKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuid. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOCHHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «®DopMbl  pa3MHOXKEHHS  OpPraHu3MoB», «JlBoitHoe
OIUIOJIOTBOPEHUE y IIBETKOBBIX PACTEHHUI», «BereraTuBHOE pPa3MHOXKEHHUE PACTCHUN,
«/lenenue knetku Oaktepmit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBD,
«Knerounblii nuki», «Permmukanus JHK», «Murtos3», «Menos3y», «lIpsimoe u Hempsamoe
pa3BuTHE», «l'amMeToreHe3 y MIICKONMUTAIOMINX W 4YeJI0oBeKa», «OCHOBHBIE CTaJuU
OHTOT€HE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrepMaTo30uibl
MJIEKOIUTAIOLIEr0», «SHleKIeTKka MiIeKonuTaromero», « Kapuokrnues B KieTkax KOpelika
JyKa», MarHuTHas Mojenb-anmumkanus «/lenenune knetkw», mozens JIHK, monens
MeTada3zHOM XPOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopHast pabora Ne 3. «HaOmromenue MuTO3a B KIIeTKaX KOHYMKa KOpemika
JyKa Ha TOTOBBIX MUKpOMpenaparaxj».

JlabopatopHasi padota Ne 4. «M3yueHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIpENaparTax».

Tema 6. HacsieACTBEHHOCTh 1 K3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer u 3amaum reHeTuku. Vcropus pa3BuTusi reHeTukd. Ponb nuronoruu u
AMOpPHUOJIOTUM B CTAHOBJICHUU T€HETUKH. BKiajg poccuiickux M 3apyOeKHbIX YUYEHBIX B
pa3BUTUE TEHETHUKU. MeTOoAbl TEHETUKH (TUOPUI0JIOTUYECKHUM, I[UTOTCHETUYECKUM,
MOJIEKYJIApHO-TeHeTHnYecKHil). (OCHOBHBIE TE€HETHYECKHE [MOHATUA. | eHeTnyeckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTM HACJIEIOBAaHUSl TPU3HAKOB, YyCTaHOBJIEHHble [. MeHnenem.
MoHorubpuiHoe CKpeluBaHue. 3aKOH eInHooOpa3usi TMOPUAOB NEPBOTO MOKOJICHHS.
[IpaBuno noMuHUpPOBaHMS. 3aKOH PACIICIUICHUS NPU3HAKOB. ['MIIOTE3a YHUCTOTHI ramer.
ITonHOE M HENOIIHOE TOMUHHUPOBAHUE.

JuruOpuaHoe CcKpelrMBaHue. 3aKOH HE3aBUCHMOIO HAaCIeOBaHUS MPHU3HAKOB.
[{urorenernueckue  OCHOBBI ~ AUTHOPUAHOIO  CKpEUIMBaHUA.  AHaIU3UpYIOIIee
ckpemnBanue. Mcnonp30BaHWE AHANIM3HUPYIOWIETO CKPEIIMBAHUA Ui ONPEACIICHUS
TeHOTHUIa 0CO0u.

CuerienHoe HacnefoBaHue mpuszHakoB. Pabora T. Moprana mo CIEIUICHHOMY
HacCJEJOBaHUIO TeHOB. HapyllleHne cuersieHrs FTeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHasl TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

I'enetnka mnoma. XpOMOCOMHOE ONpEACIEHUE ToNa. AyYTOCOMBI M ITOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIe U rereporaMeTHble opranu3mel. HacnenoBanne npu3HAKoOB,
CLICIIJICHHBIX C IIOJIOM.

N3meHunBOCTh. BUABI N3MEHUMBOCTU: HEHACIEACTBEHHAsI U HACIEICTBEHHas1. Poiib
cpeAbl B HEHACIEICTBEHHONW W3MEHUYMBOCTH. XapaKTepUCTUKA MOAUGUKAIIMOHHON
M3MEHYMBOCTH. BapranvoHHbIN psia M BapualuuMoHHas KpuBass. HopMa peaknnn npusHaxa.
KonuuecTBeHHbIE W KayeCTBEHHbIE NPU3HAKM M MX Hopma peakuuu. CBoiicTBa
MOIU(PUKAIMOHHON U3MEHYHUBOCTH.

HacneactBennasi, WiM  TEHOTUNMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAas
U3MEHUYMBOCTh. Mei03 M MOJOBOM mpolecc — OCHOBA KOMOMHATUBHON HM3MEHYMBOCTH.
MyTannonHass HW3MEHYMBOCTh. Kiaccudukainuss MyTalnuii: TEHHBIE, XPOMOCOMHBIE,
reHomHble. Yacrota W TpuUYMHBI MyTanuid. MyTarennele  (pakTopbl.  3aKoH
TOMOJIOTHYECKUX PSAOB B HacliencTBeHHOM nu3meHunBoctu H. M. BaBuiosa.

BresinepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOMBI T€HETUKH YEJIOBEKA:
TeHEaJOTUYECKUI, OMM3HELOBBIM, UTOrC€HETUYECKUH, OMOXMMHYECKHM, MOJEKYIJISIPHO-
reHeTudeckuii. COBpEMEHHOE OIPE/IENIEHNE T€HOTHUIIA: [TOJITHOTEHOMHOE CEKBEHUPOBAaHUE,
F€HOTUIIMPOBAaHWE, B TOM uucie ¢ nomompbto [I[[P-ananu3a. HacnencrBeHHble
3a007€BaHMsI  YEJIOBEKAa: TIeHHBIC  Ooyie3HM,  OOJNIE3HM C  HACJICACTBECHHOMU
MPEAPACIIONOKEHHOCTBIO, XpPOMOCOMHBIE Ooisie3HH. ComMaTH4YecKue W TIeHEepaTHUBHBIC
myTari. CTBOJIOBBIE KJIETKH. [IpHHIMIBI 370pOBOTO 00pa3a >KWU3HH, JAUATHOCTUKH,
npopuIakTUKM M JIEYEHUS  TEeHETUYeCKUX  OosiesHed.  Meaumko-TeHeTuuecKoe
KOHCYJIbTUPOBaHHE. 3HAYEHUE MEAULMHCKON T'€HETWKU B MPEJOTBPALICHUU U JICYEHUU
TreHEeTUYECKUX 3a00JI€BaHUI YEIOBEKa.

JlemoHcTpanuu:



[Toptpetsi: I'. Menanenb, T. Mopran, I'. ne ®puz, C. C. YerBepuxkon, H. B.
Tumodees-Pecosckuii, H. U. BaBuos.

Tabmuupl 1 cxeMbl: «MOHOTrMOPUIHOE CKpPELUIMBAHUE M €ro LMUTOrE€HETHYecKas
OCHOBa», «3aKOH paCUICIUICHHS] U €ro IMTOIN€HETUYECKas OCHOBA», «3aKOH YUCTOTHI
ramer», «JuruOpuaHoe ckpemmBaHue», «lLluTtonoruueckue OCHOBBI JUTHOPUAHOIO
CKpelIuBaHus», «Meno3», «B3auMoaeincTBUe alieNbHbIX T€HOBY», «I eHeTuuecKue KapThl
pPacTEHMI, )KUBOTHBIX M YEJIOBEKay, «[ eHeTuka mnojua», «3aKOHOMEPHOCTH HACIEAOBAHMUS,
CLIECIJIEHHOTI'O C MOJIOM», «KapHOTHIBI YenoBeKa M KUBOTHBIX», «BUIbI N3MEHYNBOCTIY,
«MoaudukanmmonHas W3MEHUMBOCTH», «HacnmemoBanme pesyc-akropa», «['eHeTnka
rpyIn KpoBu», « MyTallMOHHAsI ©3MEHYUBOCTD.

O6opynoBanue: MOJENU-ANTUTUKALINT «MoHorubpugHoe CKpEILIUBAHUE,
«HenonHoe gomuHupoBaHuey», «urubpuaHoe ckpemuBanuey», «llepekpéct xpomMocomy,
MHUKpPOCKON M MuKpompenapar «Jlpo3zoduna» (Hopma, MyTanuu (GOpMBI KPBUIBEB U
OKpackH Teina), repdbapuii «['opox moceBHON».

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 5. «l/3yueHue pe3yabTaTOB MOHOTHOPHIHOTO H
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHass pabora No 6. «M3yueHne MOAUPUKAIMOHHON HM3MEHUUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOW.

JlabopatopHass pabora Ne 7. «AHanmu3 MyTanuid y Apo30oduibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpaktruueckas padora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cenexkuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M MPOLECC. 3apOXKIACHHUE CEJIEKIUU U JOMECTUKALNs. YUYEHUE
H. U. BaBuioBa 0 LIEHTpax MPOUCXOXKIECHUS M MHOI000pa3usi KyJbTYpHBIX PACTCHHIA.
[{eHTpbI TPOUCXOKACHUS TOMAIIHUX )KUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJbl CeleKUMU. MaccoBbli M HMHIMBHUAYaJIbHBIM OTOOPHI B
CeJIeKUMU pacTeHHd W KUBOTHbIX. OleHKa JKcTepbepa. biM3koponacTBEHHOE
ckpeniuBanue — UHOpuAMHT. Yuncras nuHus. CkpeluBaHue 4YUCTHIX JuHHUM. ['eTeposuc,
wii rubpunHas cuna. HepoacTBeHHoe ckpemuBaHue — ayTOpunuur. OtnanéHHas
rubpuauzanus U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 U IOJYyYE€HHE MOJMIUIOUIOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTexHOoIOrus Kak OTpaciib MPOU3BOJCTBA. ['€HHAsd MHXKEHEpHsl. DTallbl CO3JaHuUs
pexomOunanTHo# JIHK 1 Tpancrennbsix oprann3moB. Kiierounas unxenepus. Kinerounsie
KYJIbTYPBI. MuxkpokioHaIbHOE pa3sMHOXXEHUE pacTeHuN. KiionnpoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJIOTUYECKHE U
strueckue mpoodsueMsl. MO — reneTudeck MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanum:

[Toptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHoOB.

Tabmuubl 1 cxeMbl: KapTa «L{eHTphl MPOUCXOKACHHUSI U MHOTO00pa3usi KyJlIbTYPHBIX
pacrennit», «llopompl noMamHUX JKHBOTHBIX», «CoOpTa KyJIBTYPHBIX PpPaCTCHUN»,



«Otnanénnas rubpuauzamnus», «Padorel akagemuka M. ®@. MBanoBay, «Ilomummonausy,
«OO0BEKTHI ~ OMOTEXHOJIOTHH, «KiletouHble  KyJbTypbl UM KJIOHUPOBAHUEY,
«KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MyJSDKM IJIOJIOB M KOPHEIUIONOB AUKUX (OPM M KyJIbTYpPHBIX
COpPTOB pacTeHui, repoapuii «CenbcKOX03sHCTBEHHbBIEC PACTCHHUS.

JlaGopaTopHble H NpaKTHYECKHE Pa0OThI:

Okckypcusd «OCHOBHBIE METOJBI U JOCTHUKEHHS CEJIEKIIMM PACTCHUM U >KMBOTHBIX
(Ha CEJICKIMOHHYIO CTaHIUIO, IJIEMEHHYIO0 (epMy, COPTOUCIBITATEIbHBIA Y4YacTOK, B
TEMJIMYHOE X035HCTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA WITH HAYYHOTO IIEHTPA)».

11 KITACC

Tema 1. DBoJIIOLIHOHHASE OHOJIOTHSL.

[IpennochuikM BO3HUKHOBEHHS SBOJIOLIMOHHON TEOPUU. DBOJIIOIMOHHAS TEOPHUS U €€
MecTO B Ouosiornu. BnusiHue 3BOMIOLMOHHONW TEOpPHM Ha pa3BUTHE OMOJIIOTHH M JPYTHX
HayK.

CuzerenbcrBa 3Boaonnd. [laneoHTOIOrHYECKHE: OCAEA0BATEIBHOCTD MOSBICHUS
BUJIOB B TAJCOHTOJIOTMYECKOH JieTonucu, mnepexoanbie (opmbl. buoreorpadpuyeckue:
CXOJCTBO U paszinyue ¢payH 1 QIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE:  CXOJICTBA W pa3juumsi AMOPHOHOB  Pa3HBIX  BHJIOB
IIO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTMYHBbIE,
pYIUMEHTapHblE  OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE:  CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH U OCHOBHBIX META0O0JINYECKUX MyTEeH y BCEX OPraHU3MOB.

OpomonnonHas teopust Y. JlapBuna. [Ipeanocbuiky BO3HMKHOBEHMS JapBHHU3MA.
JIBIOKyIIME CUJIbl HBOJIOUMKM BUIOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IpU
OTPaHUYEHHOCTU PECYPCOB, HEOolpeAeaEéHHass U3MEHYMBOCTh, O0OpPHOA 3a CyIIECTBOBAHUE,
€CTeCTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJI0KEHHUS.

MuxkposBomtonus. [lonmynsuus kak equHUIA BUAA U 3BOJIIOLIHH.

JBrxymue cuibl ((hakTOphl) HBOJIOIMU BUIOB B TIpHpoae. MyTallmOHHBINA MPOIIecC
U KOMOWHATUBHAs W3MEHUYUBOCTb. [lonmynsnuoHHbIe BOJIHBL U apeid reHos. M3omsauus u
MUTPALIHSL.

EcTtecTBeHHBII 0TOOp — HanpaBisAomuUi (pakTop 3BoMtounnd. DOpMbI €CTECTBEHHOTO
orbopa.

[IpucnocoOaeHHOCT, ~ OpraHU3MOB  KaK  pe3yjibTar  3Bojtonuu. llpumepst
IPUCIIOCOOJIEHNH y OpraHu3MoB. ApoMop¢03bl U UANOAAANTALIUY.

Bun u BunooOpazoBanue. Kpurepunu Buga. OcHoBHbIE (HOpPMBI BHI000PA30BaHUSL:
reorpaduyeckoe, SKOIOTrHIECKOe.

Makpo3BoJIIOLIHS. DopMel IBOJIFOLIUU: ¢unernyeckas, JMBEpPreHTHas,
KOHBEpreHTHasl, napajenbHas. HeoOpaTuMocTs 3BONIOIUH.

[IpoucxoxneHne OT HeCHEeNHAIU3UPOBAHHBIX  MpenakoB. I[Iporpeccupyroimas



crienuannu3anvs. ATanTUBHAS paAALIUS.

JdeMoHcTpanuu:

[Hoptpetsr: K. JInnnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkenp, @. Mromiep, A. H. Ceeprios.

Tabmunsl 1 cxembl: «Pa3BuTHe opranuyeckoro mMupa Ha 3emie», «3apOoJbllu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl O00pbObI 3a CyIIECTBOBaHHUEY,
«EcTecTBeHHBIM 0TOOpP», «MHOroo0Opasue copToB pacTteHui», «MHorooopasue Mmopos
KUBOTHBIX», «llomynsuum», «MyTalMOHHAas  W3MEHYHMBOCTH», «ApoMOp(}O3bD»,
«Mmmnoananrtamuny, «O0mas aerenepanus», «JIBmwxymmue cuiabl 3Boioruny, «Kaprta-
cxema wmapmpyta mnyremectBus Y. Jlapuna», «bopsba 3a cyliecTBOBaHHUEY,
«IIpucnocobseHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUI000pa30BaHUEy,
«IKOJOTHYECKOE BUI000PA3OBAHUEY.

OOopynoBaHHe: KOJUIEKIMS HACEKOMBIX C Pa3jIMYHBIMUA THUIIAMH OKpPACKH, HaOoOp
IUIOJIOB M CEeMsH, KoJuleKuus «lIpumepsl 3allUTHBIX MNPUCIIOCOOJEHUN Y >KUBOTHBIX,
Mozenb «OCHOBHBIC HANPABJICHUS BOJIOLUNY», 00bEMHAs MoJielh « CTpOEHUE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaguueckas kapta Mupa, KOeKIUs «DPOpMbl COXPAaHHOCTH MCKONAEMBbIX
KUBOTHBIX M pacTeHuil», monaenp anmmkanus «llepekpéct XpomMocom», BIIaXKHBIE
npenapatel  «Pa3Butne  Hacekomoro», «Pa3zBuTme nArymkw», MUKpoOIpenapar
«Ipo3oduna» (Hopma, MyTaruu GOpMbl KPbUILEB  OKPACKH TeEJa).

JlabopaTopHbie H NpaKTHYECKHE Pa0OThI:

JlabopatopHas padora Ne 1. «CpaBHeHHE BUOB IO MOP(HOIOTHUECKOMY KPUTEPHUIO».

Jlabopatopuast pabora Ne 2. «Omnmcanue NUpPHUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBEeHME M pa3BUTHE )KU3HU HA 3emuie.

JloHaydHbIE TPENCTABIEHUS O 3apOKACHUM JKA3HU. HaydHble THIIOTE3BI
BO3HMKHOBEHHUS KM3HH Ha 3emiie: aOWOTeHe3 W MaHChepMus. XUMHUYECKash IBOJIOLHAL.
AOHOreHHBI CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHMUECKUX. DKCHEPUMEHTAIbHOE
MOJATBEPKICHUE XUMHUYECKOMN 3BooIK. HadanbHbie 3Tanbl OMOJIOTHYECKON 3BOJIOIHH.
I'unoresa PHK-mupa. ®dopmupoBanve MeMOpaHHBIX CTPYKTYp H BO3HUKHOBEHHE
IPOTOKJIETKHU. [IepBble KIeTku U ux 3Bosronusa. POpMUPOBaAaHUE OCHOBHBIX I'PYII KUBBIX
OpPraHU3MOB.

Pazputne xu3Hum Ha 3emiie mo spaM W nepuonam. Karapxel. Apxelckas H
npotepo3oiickas 3pbl. [laneo3oiickas 3pa U €€ Mmepuojbl: KEMOPUHCKUHN, OPJIOBUKCKUH,
CUJIYPUHCKUN, T€BOHCKNN, KAMEHHOYIOJIbHBIN, IIEPMCKUM.

Me3so301icKas 3pa U €€ NEPUOIbI: TPUACOBBIN, IOPCKUN, METIOBOM.

Kalino3olickas 3pa u €€ nepuopl: MaleOreHOBbIN, HEOT€HOBBIM, AHTPOIOT€HOBBIH.

XapakTepucTuKa KJIMMara M TEOJIOTMYECKUX IpoueccoB. (OCHOBHBIE 3Talbl
HBOJIIOIMU PACTUTEIBHOTO U JKMBOTHOTO MUpPa. ApoMOp(03bl y pacTeHUl U >KMBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cuctema OpraHM4YecKOro Mupa Kak oOTpaxkeHue dBoouud. (OCHOBHBIC



CUCTEMATUYECKHUE TPYNIIbI OPraHU3MOB.

OBOJIIOLMS YEJIOBEKA. AHTPOIIOJOrMs Kak Hayka. Pa3BuThe npeACTaBICHUN O
IPOUCXOKJACHUH YeJOoBeKa. MeTonbl M3ydeHHsl aHTpororeHe3a. CxXoAcTBa M pa3ianyus
YeJIOBEKA U JKUBOTHBIX. CUCTEMATHYECKOE MOJIO0KEHNE YEIOBEKA.

JBmwxymue cuibl ((akTopsl) aHTpororenesa. HaciencTBeHHass M3MEHUMBOCTH U
€CTECTBEHHbIN 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OpPYIUH Tpyaa,
MBIIIJIEHUE, PEYb.

OcCHOBHBIE CTaIMM W BETBH DBOJIIOLMU YEJIOBEKA: ABCTPAJIONMUTEKH, UYenoBek
yMenblid, YenoBek mnpsamoxondimmi, YenoBek HeaHIEpTAIbCKUM, YUenoBEeK pa3yMHBIN.
Haxoaku uckomaeMbIX OCTAaTKOB, BpEMsl CYyIIECTBOBaHUS, 00JIAaCTh PacHpOCTpaHEHUS,
00BEM T'OJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.

YenoBeueckue pacbl. OCHOBHBbIE OOJBIIME pachl: €BporeouaHas (eBpasuiickas),
HErpo-aBCTpaJIONHasl (PKBAaTOpHUANIbHAsA), MOHIOJIOMAHAS (Aa3MATCKO-aMEPUKaHCKas).
YepThl MpHUCIOCOOJICHHOCTH TMPEACTABUTENEH YEJOBEUECKUX pac K  YCIOBUSM
cyuiecTBOBaHMs. EAMHCTBO yenoBevueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. [1actep, A. K. Onapun, C. Munnep, I'. FOpu, Y. lapBun.

Tabmuner u  cxembl: «Bo3HukHoBenne CoJHEYHOM CcHCTEMBI», «Pa3BuThe
OpraHU4eCKOTO MUpPay, «PacturenpHas KJIETKa», «KuBoTHas KJIETKa»,
«IIpokapuornueckass kierka», «CoOBpeMEHHas CHCTEMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHMS YEJIOBEKAa M YEIOBEKOOOPA3HBIX 00E€3bsHY,
«OCHOBHBIE M€CTa MNAJEOHTOJOTMYECKUX HAXOJOK IPENKOB COBPEMEHHOI'O YEIIOBEKAY,
«lpeBHenmme moam», «JpeBHue  mroau», «llepBple  COBPEMEHHBIE  JIFOAWY,
«YenoBeuecKue pacb.

Oo6opynosanue: Mymspku «lIpoucxoxienue 4denoBeka» (OIHOCTBI aBCTPATIONUTEKA,
NUTEKAHTPONa, HEaHJEpTalblla, KPOMAHBbOHIIA), CIENKH WM H300paKeHHs KaMEHHBIX
opyauii NEPBOOBITHOTO YeJioBeKa (KaMHH-YOMIIEPHI, pyOuina, ckpebuia),
reoXpoHoJoruueckass Tabnuua, Koiekuus «DopMbl COXPaHHOCTHM  HCKOIAEMBIX
KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKTHYECKHEe PadOThI:

[Ipaktuueckass padbora Ne 1. «M3yueHune HCKONMAEMbIX OCTATKOB pPAacTeHUN U
KUBOTHBIX B KOJIJICKITUSX).

DKCKypcHUsl «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIH
WM KpaeBeAUYEeCKUM My3el).

Tema 3. OpranusMbl U OKpy:KaIIas cpeaa.

OKoyorusl Kak Hayka. 3aJadyd M pasAeibl DKOJOTHH. MeEeTOIbl 3KOJIOTMYECKHX
UCCJIEIOBAaHNUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3]yIlIHAas, IOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonornueckue  Qakropsl.  Knaccudukanus — skojgormyeckux  (haKTOpOB:
abuoTndeckne, OMOTUYECKUE U aHTPOTOTeHHBIE. J[eHiCTBHE IKOIOTUYECKUX (PaKTOPOB Ha



OpraHU3MBI.

AbGuotnueckue (aKTOpbl: CBET, TEMIEpaTrypa, BIAXKHOCTh. {DOTONEPHOIU3M.
[IpucnocoOneHusi opraHu3MOB K JEHCTBUIO aOMoTHYecKHX (pakTopoB. buonmorunueckue
PUTMBL.

buotnueckue ¢aktopel. Bumgbl OMOTHUECKMX B3aMMOJIEUCTBHI: KOHKYPEHIIUS,
XMIIHUYECTBO, cuUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepanus, MyTyalu3M,
KOMMEHCAJIU3M (KBApTUPAHCTBO, HAXJICOHMYECTBO). AMEHCANIN3M, HEUTpAIU3M. 3HAUEHUE
OMOTUYECKHX B3aUMOJEHCTBUN JJIi CYLIECTBOBAHHSA OpPraHU3MOB B IPUPOJHBIX
CO001IeCTBaX.

OKOJIOTHYECKHE XAPAKTEPUCTUKU NOMysauuu. OCHOBHBIE ITOKA3aTENIM MOIYJISLUU:
YUCJIEHHOCTh, IJIOTHOCTh, POXKIAEMOCThb, CMEPTHOCTb, MPUPOCT, Murpauus. IuHamuka
YUCJIIEHHOCTHU NOMYJISIUU U €€ PeryJIsimsl.

JlemoHcTpanuu:

IToptpetsr: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubr u cxembl: kapta «llpupomubie 30HBI 3emum», «Cpeasl oOuTaHUs
opranuzMoBy, «Doronepuoauzmy», «llonynsauuny», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTU
nonyJsiiuu uHPy3opun-typenbkuy, «lluiesbie nemnm.

JlabopaTopHble U NpaKkTHYecKHe padoThbl:

Jlabopatopnas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTEHUHN U3 Pa3HBIX
MECT OOUTaAHUS.

JlabopatopHass pabora Ne 4. «BnusHue cBeTa Ha pPOCT M PA3BUTHE UYEPEHKOB
KOJIEyCay.

[Ipaktnueckass pabora Neo 2. «Ilomcu€r mNIOTHOCTH MNOMYJSIMUMKA pPa3HBIX BHUOB

pacTEHUI.
Tema 4. CooO1mecTBa ¥ IKOJI0rH4eCKHE CHCTEMBI.
CooOmiectBo  opraHu3mMoB — OuoneHo3. CTpykTypsl OuOIIEHO3a: BHJIOBafd,

MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bunpl-nomuaantel. Csizu B OHOLIEHO3E.

DKOJIOTUYECKHE CUCTEMBI (3KOCUCTeMBI). [loHsITHE 00 PKOCHCTEME M OMOTEOIIEHO3E.
OYHKIIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOIYIEHThl, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopot BemecTs u MOTOK 3HEPruu B 3kocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumesbie nenu u cetn. OCHOBHBIE IMOKa3aTeIM 3KOCUCTEMBI: Omomacca,
MPOIYKIHS. DKOJIOTMYECKHE MUPAMUBL: MPOAYKIUH, YUCIEHHOCTH, OoMacchl. CBoMCTBa
HKOCUCTEM: YCTOWUMBOCTD, CAMOPETYJIALHNS, pa3BuTHe. CyKueccusl.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMa XBOWHOIO WIIU
MIUPOKOJIUCTBEHHOTO Jieca.

AHTPONOT€HHBIE 3KOCHUCTEMBI. ATpPOIKOCUCTEMBI. YpO03KOCUCTEMBL.
buonornyeckoe u X03sIIICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHoobpazue kak  ¢daxktop yctoHumBocTH  3KkocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u CTpyKTypa Onocdepsl.
XKusoe BemectBo 1 ero pynkunn. OcodeHHOCTH 6rOoCchepsl Kak rI100albHON 3KOCHCTEMBI.



JlnHamudeckoe paBHOBECHE M 0OpaTHast CBsi3b B Ouocdepe.

KpyroBopoTbl BeniecTB u OMOre0OXMMHUYECKHE LIMKIIbI AJIEMEHTOB (yIJjiepojia, a30Ta).
3oHanbHOCTH OMOcPephl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBo B Omochepe 3emin. AHTPOIOTCHHBIE HW3MEHEHHUS B Ouocdepe.
I'moGanpHbIE PKOJTOTHUUECKHE TTPOOIICMBI.

CocymectBoBaHre TpUpOAbl U udenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpas3us Kak
OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YMPABICHUS MHPUPOJAHBIMU
pecypcaMy U UX UCHOJIb30BaHue. JJocTrKeHs: OMOJI0OTUU U OXpaHa NPUPOJIbI.

JdeMoHcTpanuu:

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

Tabmuubr u cxembl: «llumeBbie 1enu», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpuponnsie coobmecTBay, «llenu nutanus», «komoruueckas nupamuaa», «buocdepa
U YeJIOBEK», «DKOCHCTEMA IIMPOKOJIHUCTBEHHOTO Jieca», « IKOCUCTEMA XBOMHOIO Jiecay,
«buoneHo3 BogoéMay, «ArpoieHo3», «IIpuMepHble aHTPONOIEHHbIC BO3JCHCTBUS Ha
npupoy», «BakHelIIe HCTOYHUKY 3arpsI3HEHUST BO3[lyXa U TPYHTOBBIX BOJ», «llouBa —
BayKHEHIIas cocTaBisitomas ouocdepo», «DakTopsl aerpagauuu mouBy», «llapHUKOBBIN
a¢dexT», «DakTopsl PaAMOAKTUBHOIO 3arpsizHEHUs Ouocdepb», «OOmas CcTpykrypa
o6uocoeps», «Pacnpoctpanenue xu3zHu B Oumocdepe», «O30HOBBIN 3KpaH Omochepsi,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B mpupoe».

O6opynoBanue:  Mojenb-aniuiMKanug  «TunuyHaele  OMOLEHO3b»,  repdapuit
«PactutenbHble cooOliecTBay, Kosulekuuu «buoiieHo3», «Bpenutenu BaKHEUIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», I'epOapud M KOJUIEKUMU PAaCTEHUW U JKUBOTHBIX,
OpUHAJIEKAIIME K PA3HBIM 3KOJIOTMUYECKMM TIpynmnam oOJHOro Buja, KpacHas kHuUra
Poccuiickoit @eaepannu, n300paKeHHS OXPAHIEMBIX BUJIOB PACTCHHUM U )KUBOTHBIX.



INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOI'MHA
HA BA3OBOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBarOTCs TpeOOBaHUA K PE3yJbTaTaM OCBOEHUS
oOydJarolUMHUCs ~ MpPOrpaMM  CpeAHero  o0mero  oOpa3oBaHUsA:  JTUYHOCTHBIM,
METaIpPEeAMETHBIM U ITPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType TMYHOCTHBIX pE3yJIbTAaTOB OCBOCHUS NpeaMeTa «bHOJOTHsD) BBIIEICHBI
CJIEIyIOIME COCTaBISIOIIME: OCO3HAHUE OOYYaIOIUMHCSI POCCHMCKON I'pakJaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOIIPEIEIICHHUIO,
HAJIMYKUe MOTHUBAIIMU K OOYUYEHHUIO OHOJIOTHH, IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX
yOeXI€HUH JIMYHOCTH HAa OCHOBE KJIIOYEBBIX LEHHOCTEH M HCTOPUYECKUX TpaJULIMM
pa3BUTHSL OHMOJOTMYECKOIO 3HAHWS, TOTOBHOCTb M CIIOCOOHOCTh OOyYaroluxcs
PYKOBOJCTBOBATbCA B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMA YCTaHOBKAaMH,
OPUCYIIUMU CHCTEME OMOJIOTMUECKOro O0pa30BaHMA, HAJIUYHE HKOJIOTUYECKOTO
IPABOCO3HAHMS, CHOCOOHOCTH CTABUTh LIEJIA U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUA IpeaMera «bHOJOTHs) JOCTUTaloTCs B
€AVHCTBE Y4YE€OHOW M BOCIUTATENBHOU AESATENHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCHUMCKUMH  COLIMOKYJIbTYPHBIMM, HCTOPUYECKMMH UM  JyXOBHO-HPABCTBEHHBIMHU
[IEHHOCTSIMU, TPHUHATBIMH B OOIIECTBE TIPaBWJIAMHM W HOpPMaMH TIOBEACHUS U
CIIOCOOCTBYIOT MpOliecCaM CaMOIO3HAHUS, CAMOBOCIUTAHUS U CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEW MO3ULHUMU JIMYHOCTH, MATPUOTHU3MA, YBAKEHHUS K 3aKOHY U IPABOIMOPSJIKY,
YeJIOBEKY TpyJa M CTapllieMy MOKOJEHHUI0, B3AUMHOI0 YBa)KE€HUsSA, OEPEKHOr0 OTHOLICHHUS
K KyJbTYPHOMY HACJIEOUI0 W TPaJULMUsIM MHOIOHAallMOHAIBLHOrO Hapona Pocculickon
®enepanuu, IPUPOJIE U OKPYKAIOIIEH cperie.

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS YyuyeOHoro mnpeamera «buonorus» mOMKHBI
OTpaxkaTb ~ TOTOBHOCTb M CIOCOOHOCTh  OOy4YalOIIMXCA  PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEHN MO3UIIMEH TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUCHTAIIHA,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUHN, COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M OMNbITa JEATEIbHOCTH B
IPOLIECCE pean3alid OCHOBHBIX HAIIPABIICHUN BOCHUTATEIBHOM NESITENBHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU OOYYAIOIIETOCs KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTHUTYLIMOHHBIX MpaB M OO0S3aHHOCTEH, YBAKEHHE 3aKOHA U
IIPaBOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIbHOCTU MpPH CO3JAaHUU Y4EOHBIX
IIPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEIBHBIX 3a/1a4, BBHINOJIHEHUH OMOJOTHYECKHX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH OTPEENSITh COOCTBEHHYIO TO3HUIMI0 IO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBIICHSATH €€;

YMEHHUE YYUThIBaTh B CBOUX JCHUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMH YOCKICHHUSIMH, KYJIbTyPHBIMHA IICHHOCTSIMU H
COLMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS y4EOHBIX,
MIO3HABATEIbHBIX M MCCIEAOBATENBCKUX 33J]1a4, YBAXKUTEJIBHOIO OTHOILICHUS K MHEHUIO
OTIMOHEHTOB MPHU 00CYKIEHUH CIIOPHBIX BOITPOCOB OMOJIOTHUUECKOTO COACPKAHUS;

FOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh POCCHUICKON TpaKJAHCKOW HJIEHTUYHOCTH, MaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HAapoOay, YyBCTBA OTBETCTBEHHOCTH Iiepen PonuHOM, ropaocTtu 3a
CBOM Kpai, cBOWO PoaumHy, CBOM S3BIK W KYJIbTYpYy, MPOLIJIOE U HACTOSIEE
MHOTOHAIIMOHAJIBHOT0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0 M MaMSATHUKAM HIPUPOJIBI,
JTOCTHXKEHUAM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OWonorny, MOHWUMAaHUSl 3HAYEHWs OWOJIOTMH B TO3HAHWM 3aKOHOB TPHUPOMABI, B KU3HU
YeJI0BEeKa M COBPEMEHHOT0 00IIIeCTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CHyXeHMI0 W 3amure OteuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIyXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYyallMl0 W [PUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAaHME JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOWIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTENSM, CO3JAaHHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TPHUHATHUS LEHHOCTEW CEMEWHOW JKM3HU B COOTBETCTBUU C TPaIULIUSIMU
HaponoB Poccuu;

4) 3cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHWE K MHPY, BKJIIOYAs OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYya, OOIIECTBEHHBIX OTHOIIICHUH;

NOHUMAaHHE SMOLIMOHAIIBHOTO BO3/IEMCTBHUS JKMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJIEHUE TIPOSBIIATH
Ka4yeCcTBa TBOPUYECKOM JTUYHOCTH;

5) ¢usuueckoro BocnUTaHUA, (OPMHUPOBAHUSA KYJIBTYPbl 310POBbH M
IMOIMOHAJILHOIO 0JIaronoJIyYns:

NOHMMaHUE M pealiu3alusl 37J0pOBOTO M 0e30macHOro oOpasza >KU3HHU (310pOBOE
NUTaHUE, COOJIIOJCHUE TUTMEHMYECKUX TMPaBWI U HOPM, COalaHCHUPOBAHHBIN pEXUM
3aHATHI U OTIbIXA, peryisipHas pu3nyeckas akTHBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO H



KOMITETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PHU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

MOHUMAHHME IIEHHOCTH MPaBWI HHAWUBUIYATBHOTO U KOJJIGKTUBHOIO O€30MacHOI0
MOBEJICHUSI B CUTYyaIUX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAaHHME TOCIHEACTBUII M HENPUSATUA BPEIHBIX NPUBbIYEK (yHoTpeOJaeHuUs
aJIKOr0Jisl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIO0JIIO0HE;

FOTOBHOCTb K AKTHUBHOW JIESITEIBHOCTM TEXHOJOTMYECKOM W  COUHAIBHOMU
HAIPABJICHHOCTH, CHOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH M  CAMOCTOSITEIHHO
BBITMIOJIHATh TAKyIO JEATEIbHOCTD;

UHTEpPEC K pa3iIudyHbiM cdepam NpoPecCHOHAIBHONW JIESITEIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuied npodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TUTaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU
BCEH KM3HU;

7) IKOJIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JIECO00pPa3HOe OTHOIIEHUE K MPHUPOJIEC KaK MCTOYHUKY KM3HU Ha
3emiie, OCHOBE €€ CYIlIEeCTBOBAHMS;

MOBBIIICEHUE  YPOBHSA  JIKOJIOTMYECKOW  KYJIBTYpbl:  NPUOOpPETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYIKOB M OLEHKUM MX BO3MOKHBIX TOCIIEICTBUM JUIsl OKPYKArOLIEH
cpebl;

OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX NPOOIeM U MyTeH UX PEIICHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPHOOpETaeMble MPU W3YYCHUU OMOJOTUM 3HAHUS U
YMEHUSl TPU PEIICHUH TPOOJEeM, CBSI3aHHBIX C PallMOHAIBHBIM MPHUPOIONOIH30BAHUEM
(coOurofeHne MpaBuil MOBEICHUS B IPUPOJIE, HAMIPABICHHBIX HA COXPAaHEHHUE PaBHOBECHS
B DKOCHCTEMAax, OXpaHy BUJIOB, DKOCUCTEM, OHoCchephl);

AKTUBHOE HEMPUATHUE JACUCTBUM, MPUHOCSIIHNX BPE]l OKPYKAIOIIECH NpUPOHON cpeje,
yMEHHE MPOTrHO3UPOBATh HeOIaronpusiTHbIC HKOJIOTUYECKHUE MOCJIEICTBUS
NpeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIUYUe Pa3BUTOr0 IKOJOTUUYECKOTO MBIIUICHUS, YKOJIOTUYECKOW KYJIbTYPHI, ONbITA
NESATeIbHOCTH DSKOJIOTMYECKOW HAIMpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABaTEIbHOW, KOMMYHUKATUBHOW U COLMAJIBHOW MPAKTUKE, TOTOBHOCTU K YYacTHUIO B
NPaKTUYECKOMN AESATEIbHOCTU SKOJIOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKM M OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JUajore KyJIbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MHUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W  UYHUTATEIIbCKOM KYyJNbTYpbl KakK CpeACTBa
B3aUMOJEHCTBUS MEXKIY JIFOAbMHU U IMO3HAHUSA MUDPA;

NOHUMaHUE crienuPuKr OUONOruU Kak HayKH, OCO3HaHUs €€ poiu B GOPMHUPOBAHUU
pallMOHANILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOIO TMpEACTaBiIeHUs 00



OKpYy’KalollleM MHUpE Kak O €AMHCTBE NPUPOJIbl, YeJIOBEKa MU OOIIECTBAa, B IO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH W  peuieHuH MpoOJeM COXpaHEHUS MPUPOJHOIO
paBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTM OHOJIOTMM JUISI COBPEMEHHOM IMBUJIM3ALIMM:
o0ecrieyeHrss HOBOTO YPOBHSI pa3BUTHUS MEIULUHBL, CO3JAAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaTh PECYpPCHbIE MPOOJIEMBbl Pa3BUTHUS UYEJIOBEUECTBA,
MOKCKA MTyTel BbIXOAA U3 TNI00ATBHBIX SKOJIOTMUYECKUX MPoOIeM U 0OecrieueHtsl epexoia
K YCTOMYMBOMY pa3BUTHUIO, PAlMOHAIIBHOMY HCIOJIb30BAaHUIO MPUPOJHBIX PECYPCOB H
(OopMUPOBaHNIO HOBBIX CTaH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OUOJIOTMYECKUX 3HAHMM B IEJIAX IOBBIIICHUS
oOmiel  KyJbTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOW 4acTu
(YyHKUIHMOHATBHOM IPAMOTHOCTH OOy4Jaromuxcs, GopMupyeMoi Ipu U3y4eHUu OUOJIOTHH;

MMOHUMAHUE CYLIHOCTH METOOB IO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHUS Ul aHAIM3a U OOBSICHEHUS SBIICHUHN
OKpY>KaIoIIero MUpPa U MPOUCXOAAIIUX B HEM U3MEHEHUH, YMEHHUE JeslaTh 000CHOBaHHbIE
3aKJIIOYEHUS HA OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCSA JAHHBIX C LEJbI0 MOJyYeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIFHO HCIOIb30BaTh OMOJOTMYECKUE 3HAHMS ISl PEIICHUS
npo6JieM B peabHbIX KU3HEHHBIX CUTYaLIUAX;

OCO3HAaHWE LEHHOCTH HAay4YHOM JESATEIbHOCTH, T'OTOBHOCTb  OCYILIECTBISATh
IPOEKTHYIO M HCCIIEOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMO0OpPa30BaHUIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHHM MO OHMOJIOIMH B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHble  pe3yJabTaThl OCBOCHUS yueOHoro mpeamera «buonorusy»
BKJIFOYAIOT:  3HAYuMble i1 (QOPMUPOBAHMS  MHPOBO33PEHHS  OOyYarONTUXCS
MEXIUCUUIUIMHAPHBIE  (MEXKIpEIMETHbIC) OOIleHAyYHbIle TOHSATHSA, OTpaKaroUIUe
[[EJIOCTHOCTh HAYYHOU KapTUHBI MUpPa U CeU(UKY METOOB MMO3HAHUS, UCTIOJIb3yEMBIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS, SIBJICHHE, MIPOIIECC, CUCTEMa, HAyYHbIN (akKT,
NPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIeIOoBaHUE, HaOIIO/ICHUE,
U3MEpPEHUEe, OKCIEPUMEHT W  JPYrux), YHHBEpcajdbHble ydeOHbIC  JEeHCTBUS

(mo3HaBaTeIbHbIC, KOMMYHHKATHBHBIE, PEryJISATHBHEIC), o0ecreunBaroIIme
dopmupoBaHne  (PYHKIMOHAIBHOH T'PAaMOTHOCTH W COIMAIBHOH  KOMITCTCHITHH
oOydJarormxcs, CIIOCOOHOCTH o0yJaroImxcs MCITIOJIH30BaTh OCBOCHHBIC

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIE TEHCTBUS
B TI03HABATEJILHOM U COIUAIbHON MPAKTHUKE.

MeTtanpeameTHple  pe3yNbTaThl  OCBOCHHS  MPOTPaAaMMBl  CPEJHETr0  0OIIero
00pa30BaHUsl IOJKHBI OTPaXKaTh:



OBiaseHue YHMBEPCAJIBHBIMH Y4eOHBIMH MTO3HABATEIbLHBIMH ACHCTBUAMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUA:

CaMOCTOATENBbHO (POPMYIHPOBATH U AKTYAJIM3UPOBATh NPOOJIEMY, paccMaTpuUBaTh €€
BCECTOPOHHE;

UCIIOJIB30BaTh IIPM OCBOCHHMM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHAIu3a,
CUHTE3a, CPaBHEHUs, Kilaccu(puKaluuy, 0000IIEeHus), paCKpbIBaTh CMBICI OMOJIOIMUECKUX
NOHATUN (BBLACIATh HMX XapaKTepHblE NPU3HAKH, YCTAaHABIMBATh CBA3U C JIPYTUMU
MIOHSATUSIMU);

ONpPENENATh UEIN ACITEIBHOCTH, 3a/1aBasi NapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTbB PE3YJIbTAThI IEATEIBHOCTH C IIOCTABJICHHBIMU LESIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TIOHATUS 1J11 OOBSACHEHUS (PaKTOB U SBJICHUI JKUBOMN
IPUPOABL;

CTPOUThH JIOTUYECKUE PACCYKJEHUSA (MHIYKTUBHBIE, JEIyKTUBHBIC, MO AHAJIOIHH),
BBISIBJISITh  3aKOHOMEPHOCTM W NPOTHUBOPEUYUS B  PacCMaTPUBAEMBIX  SIBICHMSX,
(opMyIMpPOBATH BBIBOJIbI U 3AKJIIOUEHUS;

OPUMEHSTh CXEMHO-MOJICIbHBIE CpPEJICTBA JJisi TPEJCTaBICHUS CYIIECTBEHHBIX
CBA3E€H M OTHOIICHWN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TAKXKE MPOTUBOPEUUI
pPa3HOTro poJia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX;

pa3palaTeiBaTh IUIAaH pELIEHUS MpoOJieMbl C Y4YETOM aHajiu3a UMEIOUINXCS
MaTEpUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIECSATEIBHOCTb, OLIEHUBATh COOTBETCTBUE pPE3YyJbTATOB
LIEJISIM, OLICHUBATh PUCKHU NOCJIENCTBUN NEATEIBHOCTH;

KOOPAMHUPOBATh U BBHINOJIHATH PadOTy B YCIOBUSAX pPEajbHOrO, BUPTYAIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a3oBbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIQZIETh HABBIKAMHM Y4YEOHO-HUCCIEAOBATEIbCKOM M MPOEKTHOM JEeATEIbHOCTH,
HaBbIKAMH pa3pelieHus mpobiieM, CloCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKHUX 3a]ay, NPUMEHEHHUIO pPa3jIu4HbIX METOJOB
MO3HAHUS,

UCIIOJIb30BaTh PA3JIMYHbIE BUBI JACATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETalNY, PEOOPA30BAHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYalUsX, B TOM YHCIIE
IpU CO3AaHUU YUYEOHBIX U COIIMAIbHBIX TPOEKTOB;

(GopMupoBaTh HAay4YHbIM THII MBIIUICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEIbHON ACSITEIbHOCTU
Y )KM3HEHHBIX CUTyalUsIX;

BBISIBIAATE NTPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJM3MPOBATh 3a/1ady, BBIJBUIaTh
TUIIOTE3y €€ pelIeHUs, HAXOAUTh apryMEHTHI JUIS JT0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IOJYYEHHBIE B XOJI€ PELICHUS 3aJlayd Pe3yJbTaThl, KPUTUUYECKU



OLIEHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OIIEHUBATh PUOOPETEHHBIN OMBIT;

OCYLIECTBJIATH LEJICHANPABICHHBIN OUCK IEPEHOCA CPEACTB U CIIOCOOOB IEUCTBUS B
podheCCUOHANIBHYIO CPENy;

yMETh MEPEeHOCUTh 3HAHWS B T[IO3HABATEIbHYIO U IPAKTHYECKYIO o01acTu
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX yU€OHBIX MTPEAMETOB;

BBIJIBUTaTh HOBBIE MJIEU, NIpEJIaraTh OPUTHHAIbHBIE MOAXObl U PEUICHUS, CTABUTh
npoOJIeMBbl U 33J]a4H, JOIMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATbCS B PAJVIMYHBIX HMCTOYHMKAX HH(popManuu (TEKCTe Y4eOHOro
nocoOusi, HAYYHO-TIONYJIAPHON JUTEpaType, OMOJOTMUECKUX CJIOBAPSAX M CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTEepHETE), aHaTU3UPOBaTh UH(OPMAIUIO PA3TUUHBIX
BUIOB U (OpM TMpeACTaBICHUsS, KPUTUYECKH OLEHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTH;

(GbopMyIMpoOBaTh 3aMpPOChl U MPUMEHSITH Pa3IMYHbIE METOJbI MPHU MOUCKE U OTOOpE
Ouosioruyeckor nHpopmaIuu, HeoOX0IMMOM JIJIsl BHITIOTHEHUS YUEOHBIX 3a/1a4;

npuoopeTaTh ONBIT  HWCIOJb30BaHHUA  MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHA, COBEPIICHCTBOBATh KyJIbTYPYy AaKTHBHOI'O MCIOJIB30BAHMS PA3IMYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMPATHh ONTUMAJIbHYIO (POPMY MPEACTABJICHHUS OMOJOTHMYECKOU
uH(popmanuu (cxembl, rpauKy, TUarpaMmsl, TAOIHIIbI, PUCYHKH U IPYTOE);

UCTIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEICTBA IpuU padoTe ¢ OMOIOrHYECKOM
uHpopManuel: MPUMEHITh XUMHUYECKUE, (U3MUECKHEe M MaTeMaTUYeCKUEe 3HAKU U
CUMBOJIBI, (hOpMyJIbl, a00OpeBUaTYpy, HOMEHKIIATypy, UCIOIb30BaTh U IPEOOPa30BHIBATh
3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH;

BJIQ/ICTh HABBIKAMHU PACIO3HABAHUS W 3alIMTHl HHPOpPMAINH, HWHOOPMALMOHHOU
0€30MacCHOCTH JIUYHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHMKATUBHBIMH el CTBUSIMM:

1) oO1enme:

OCYLIECTBJISATh KOMMYHHUKAIMM BO BceX c(epax KU3HHU, aKTUBHO y4acTBOBATh B
JUAJIOre WIM JUCKYCCHHM IO CYIIECTBY 00CYyX)AaeMoil TeMbl (yMEHHUE 3a/1aBaTh BOIPOCHI,
BBICKa3bIBaTh CYXJCHHS OTHOCUTEJIBHO BBINOJIHEHHs IpEIJIaraeMoil 3ajadd, y4YUTHIBATh
MHTEPECH] U COTIIACOBAHHOCTD MO3UIUI IPYTUX YYaCTHUKOB AMAJIOTa WIN JUCKYCCHUN);

pacno3HaBaTh HeBepOajIbHbIE CPEACTBA OOLIEHUS, TOHUMATh 3HAYEHUE COLIMATIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(DJIMKTHBIX CHTyallMd, YMETh CMSr4aTh
KOH(JIMKTBI U BECTH I1€PETOBOPHI;

BJAJ€Th PA3JIMYHBIMU CHOCOOAMM OOILIEHUS M B3aUMOJICHCTBUS, IOHUMATh
HaMEpEeHUsl IPYruX JIOJEH, MPOSBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHHUKY U B
KOPpPEKTHOU (popme HopMyaupOoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX



CPEICTB.

2) coBMeCTHas 1eATeJIbHOCTh:

NOHUMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOW U MHAUBUAYAJIbHON pabOThI
IpU PEIIeHnH OMOJIOTHYECKON MpoOiIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS
IpyNNOBLIX (hOPM B3aUMOJICHCTBUS IPU PELLIEHUU Y4eOHOH 3a1auu;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ yUETOM OOIIIMX MHTEPECOB U
BO3MOYXHOCTEMN KaXKJA0I'0 YiICHA KOJUIEKTUBA,

IIPUHAMATh LEIU COBMECTHOW NESITENBHOCTH, OPraHU30BBIBATH U KOOPAWHHUPOBATH
JNEUCTBUS MO €€ NOCTUKEHUIO: COCTABIIATh IJIAH JEUCTBUM, PACIIPENCIISITh POJIK C YUYETOM
MHEHHH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAa4yeCTBO CBOEro BKJAJa M KaXJOr0 yYacTHHKAa KOMAaHIbl B OOIIUIA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

Ipeuiaratb ~ HOBBIE  IIPOEKTHI, OLEHMBAaTh MWJAEW C TO3UMLUUHA  HOBH3HBI,
OPUT'MHAJIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIIAITh IMO3UTUBHOE CTPATETMUYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYaLUSX,
IPOSBJISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

OBJajeHne YHUBEPCAIbHBIMHU PeryJasTUBHBIMHU ACHCTBUAMM:

1) camoopranuszanus:

UCTOJIb30BaTh OMOJOTMYECKHE 3HAHMSI JJIS BBISBJICHUS MPOOJEM M HUX PELICHUS B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSX;

BbIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHUU LIEJIEBbIE U CMBICIOBbIE YCTAHOBKHU B
CBOMX JEHUCTBUAX M MOCTYNKAaxX IO OTHOLIEHUIO K XMBOW IPUPOJE, CBOEMY 30POBBIO U
310pPOBBIO OKPYXKAIOIIUX;

CaMOCTOSITEJIBHO  OCYLIECTBIIATH  ITO3HABATEIBHYIO  JACATEIBHOCTH,  BBIABIATH
npoOiemMbl, CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3aJladyd B 00pa3oBaTebHOU
NEATEIIBHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PEIICHHs NpOoOJeMbl C YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEIIOUYTCHHI;

JIeNaTh OCO3HAHHBIA BBIOOP, APryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTb 32
pelIeHue;

OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW JPYAMIIMH B PA3HBIX
00JacTsAX 3HAaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaThb OLICHKY HOBBIM CHUTyalllsM, BHOCHTb KOPPEKTHBBI B JEATEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LIEIISAM;

BJIaJIETh HAaBBIKAMHM I103HABATENbHOW pPEQIEKCUU KaK OCO3HAHUS COBEpIIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, HCIOJIH30BaTh
npuéMbl peIeKCHN IS OLIEHKH CUTYalllH, BEIOOpAa BEPHOTO PEIICHNUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEUIEHUS 110 UX CHUKEHUIO;
IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTaTOB ACATEIbHOCTH;
3) npuHsATHE ce0sl M APYTrHUX:

MIPUHUMATh ce0s1, IOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;
pU3HaBaTh CBOE IPABO U MPABO JIPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

HHPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTrHble pe3ynbTarhl ocBoeHHs nporpammel COO mo Ouosiornn Ha 6a30BOM
YpPOBHE BKIIIOYAIOT creuuduueckue ains ydeOHoro mnpeamera «buonorus» HayuyHble
3HAHMS, YMEHUS U CIIOCOOBI AEMCTBUI 110 OCBOEHUIO, HHTEPIIPETALUU U IPEOOPAZOBAHUIO
3HAHWM, BUJBI ACITEIBHOCTU O IMOJIYYEHUIO HOBOI'O 3HAHMS M NPUMEHEHHIO 3HAHUW B
pa3IMuYHBIX Y4EeOHBIX CHUTyallMsX, a TakKe B pealbHbIX >KU3HEHHBIX CHUTyalUsX,
CBA3aHHBIX C Ouosiorueil. B mporpamme npenMeTHble pe3yJbTaThl MPEACTABICHBI IO
rojam oOy4eHusl.

[IpeameTHbIE pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTb 3HAHUN O MECTE U PO OMOJIOIMH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI
MHpa W HAay4YHOTO MHUPOBO33pPEHUS, O BKIAJI€ POCCHUICKUX W 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJNOTHH, (PYHKIIMOHATHHON IPAMOTHOCTH Y€JIOBEKA JUISl PEIICHUS
YKU3HECHHBIX 337124,

YMEHHME PacKpblBaTh COJEp)KaHUE OMOIOIMYECKUX TEPMUHOB M IOHSTHI: JKU3Hb,
KJIETKa, OpraHu3M, MeTa0oin3M (0OMEH BEIIeCTB W MpEBpallleHUe SHEPrur), TOMEOoCTa3
(camoperynsiuusi), ypOBHEBas OpraHW3alys KUBbIX CHUCTEM, CAMOBOCIPOHM3BEJICHUE
(penpoyKuus), HaClIeICTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

YMEHME U3J1araTb OMOJIOrMYECKHE TEOpUH (KJIETOUHAs, XpPOMOCOMHas!, MyTalluOHHAs,
LEHTpaJIbHAs JOrMa MOJIEKYJIsIpHOU Ouosnorun), 3akousl (I'. Mennens, T. Moprana, H. 1.
BaBunoBa) um yueHus (0 UEHTpaX MHOTrooOpasusi M MPOUCXOXKACHHUS KYJIbTYPHBIX
pactenuii H. 1. BaBunoBa), onpeaensaTe rpaHULbl UX IPUMEHHUMOCTH K KUBBIM CHCTEMAM;

yMEHHME BJAJE€Th METOJaMH HAy4YHOTO IIO3HaHUs B OWOJIOTMU: HAOIIOJEHUE U
ONMCAHUE JKMBBIX CHUCTEM, IIPOLECCOB W SBJICHHWW, OpraHu3alus MW MPOBEJICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BbBIJBUKEHUE THUIIOTE3bl, BBISBICEHUE 3aBUCHUMOCTHU
MEXIYy HUCCIEAYEMbIMU  BEIUYMHAMH, OOBSICHEHUE TIOJYYEHHBIX  pE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAyYHBIX MOHSATHI, TEOPU M 3aKOHOB, YMEHHUE JEJIaTh BBIBOIbI Ha
OCHOBAHMM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC IIPU3HAKKM BHPYCOB, KJIETOK IIPOKapHOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH IPOLIECCOB:
oOMeHa BEIeCTB M MPEBpAIllEHUS PHEPTUU B KJIETKE, (DOTOCHHTE3a, MIACTHYECKOTO U



HPHEPreTUYECKOro  OoOMeHa, XEMOCHHTE3a, MHTO03a, MeHo3a, OIUIOJAOTBOPEHUS,
Pa3MHOXKEHUsI, MHAUBHIyJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

yMEHHE TMPHUMEHSTHh I[IOJIyYCHHbIE 3HaHWS [UIsI OOBIACHEHHS OHOJIOTHYECKHX
MIPOLIECCOB U SIBJICHUM, AJISl MPUHATHUS MPAKTUYECKUX PEIICHUI B MOBCEAHEBHON >KU3HH C
1esiblo o0ecredeHnst Oe30MacHOCTH CBOETO 3/I0POBbS M 30POBBSI OKPY’KAIOLIUX JIIOJIEH,
cOONIOIGHUS HOPM TIPaMOTHOTO TIOBEJCHHUS B OKpY’)Kalolled MNPUPOAHON Cpene,
NOHUMaHHWE HEOOXOAMMOCTH HWCIIONB30BAHMS JOCTHKEHUN COBPEMEHHOW OWOIOTHH U
OMOTEXHOJIOTHIA [T PAIlHOHATBHOTO TPUPOIOTIOIB30BaAHUS;

yYMEHHE pelllaTh 3JIEMEHTapHble T€HETHUECKHE 3aJaud Ha MOHO- U AUTHOpUIHOE
CKpEILMBAaHUE, CLEMJICHHOE HAacleJOBaHUE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO
CKpEILMBAHUSA JUIs [IPEICKa3aHus HACIEA0BAHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIONHATH JIA0OpATOpPHBIC W TpaKTHUeCKue paboThl, COONIONaTh MpaBHiIa
pH paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTUYECKHM  OLIEHHWBAaTh W  UHTEPIPETHPOBATH  MHQPOPMAIUIO
OMOJIOTMYECKOTO COJEpKaHUs, BKIIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3 PA3TUYHBIX
UCTOYHUKOB (CpeICTBa MaccoBOW HH(OpPMAIMK, HAYyYHO-TIOMYJSPHBIE MaTepHAaIb),
STHUYECKHE  aCMEeKThl COBPEMEHHBIX  HCCJIECNOBAaHWMN B  OWONOTMH, MEAMIIMHE,
OMOTEXHOJIOTHH;

yMEHHME CcO037aBaThb COOCTBEHHBIC NMHCBMEHHbBIE U YCTHBIE COOOLIEHMs, 00001as
OMOJIOrMYECKYI0 MH(POPMALMIO U3 HECKOJIBKMX HCTOYHHKOB, I'PAaMOTHO HCIOJIb30BaTh
NOHSATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIE pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJHKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTb 3HAHUN O MECTE U PO OMOJIOIMH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (POPMHpPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa M HAay9HOTO MHPOBO33PEHHUS, O BKIAJE€ POCCHMCKHX U 3apyOeKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OMONOTHH, (PYHKIIMOHATHHONW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS
KU3HEHHBIX 3a7a4;

YMEHHME PACKpbIBaTh COAEpKAHHE OHOJIOTMYECKMX TEPMUHOB U TIOHATUN: BUJ,
NOMyJsiUsA, TEeHOPOH, HBONIONMUS, ABWXKYIIME CUJIbl  ((akTopbl)  3BOJIOLNH,
IPUCTIOCOOJICHHOCTh ~ OpPTraHU3MOB,  BHJI000pa30BaHME, JKOJOTHYECKHE  (DaKTOPHI,
HKOCHCTEMA, MPOJYLEHThI, KOHCYMEHTBI, PEIYLEHTHI, LIENH MUTAHUS, KOJOTHYEecKas
nipamMujia, OMoreoleHo3, onocdepa;

YMEHME u3jarate Ouosnoruueckue Teopuu (3BosrounoHHass teopus Y. [lapBuHna,
CUHTETUYECKAsl TEOPHS IBOJIIOIHH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXOJCTBA
K. M. bapa, uepenoBanus riaBHbIX HamnpasieHuM u myrten ssomonnu A. H. Cesepuosa,
yaenust o 6uochepe B. WM. Bepnamckoro), ompenensiTh TpaHUIBI UX MPUMEHUMOCTH K
KUBBIM CUCTEMAM;

YMEHHME BJIaJE€Th METOJaMH HAy4yHOTO IIO3HAaHUsA B OWOJIOTMH: HAOIIOJEHUE U
OMHCaHWE >KUBBIX CHCTEM, TPOIECCOB U SBJICHWI, OpraHM3alis | IPOBEICHUE
OMOJIOTHYECKOTO OSKCIIEPUMEHTA, BBIABMKECHUE THUIOTE3bl, BBIABICHUE 3aBHUCHUMOCTH



MEXIY HUCCIENyEeMbIMU  BEIMYMHAMH, OOBSICHEHHE IOJYYEHHBIX PE3yJbTAaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHSTHH, TEOPHH M 3aKOHOB, YMCHHE JEJIaTh BBIBOIBLI Ha
OCHOBAHHH TOJYYCHHBIX PE3yIbTaTOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIC MPU3HAKH CTPOEHUS OMOJOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJISILUNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHOreoIeHO30B U
HKOCUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJIEJACTBEHHOM M3MEHUYMBOCTH, €CTECTBEHHOIO
oTOopa, BUI000pa30BaHUs, MPUCIIOCOOJICHHOCTH OPraHU3MOB, JEUCTBUS SKOJIOTMYECKUX
(dakTOpOB Ha OpraHMW3MBI, TEPEHOCA BEIIECTB W TMOTOKAa HSHEPTUU B HKOCHCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUN B 3KOCHCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U
OMOTCOXMMHUUYECKHUX ITUKIIOB B Onocdepe;

yMEHUE TPUMEHSATh TOJyYCHHbIE 3HAHUS Mg OOBICHEHUS OMOJOTHMYECKHX
IIPOIIECCOB U SIBJICHUH, JUIS MPUHATHS NMPAKTHYECKUX PEIICHUN B TTOBCEAHEBHOM JKU3HU C
HeNblo obecredeHusi Oe30MaCHOCTH CBOETO 3/I0POBbS M 3[0OPOBBSI OKPY’KAIOIIUX JIIOJICH,
COOMIO/IEHNsT HOPM TPAaMOTHOTO TIOBEJEHUS B OKPYXKAIOIIEH MPUPOTHON cpeje,
NOHMMaHUE HEOOXOJMMOCTH HCIIOJBb30BAHUS JTOCTHXKEHUN COBPEMEHHOW OMOJIOTHH s
paIoOHATBHOTO TPUPOIOTIONH30BAHUS;

YMEHHE peliaTh »dJEMEHTApHbIe OHOJOTUYECKUE 3aJaud, COCTABIATH CXEMBI
MepEeHOCca BEIIECTB U SHEPTUM B HKOCUCTEMAaX (1IeMU MUTaHUS);

yMEHUE BBIMOJIHATH JTA0OPATOPHBIE M TPAKTUYECKHE pabOThI, cCOONIOAATh MpaBHIIa
pu paboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPUTHYECKH  OICHMBAaTh W  HHTEPIPETUPOBATH  WH(OpMAIUIO
OMOJIOTHYECKOTO COJEpaHMs, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHHUS U3 Pa3IAYHBIX
UCTOYHUKOB (CpelIcTBa MaccoBOW WH(MOpPMAIMK, HAYYHO-TIOMYJSIPHBIC MAaTEPHAIIb),
paccMaTpuBaTh TI00ATBHBIE KOJOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOIIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO37aBaTh COOCTBEHHbIC IMHUCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001as
Ononornyeckyro WH(POPMAIUIO W3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO HCIIOIBH30BATh
MOHSATUIHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

8

Ne
n/
n

HaunmeHnoBanue
pa3aesioB M TeM
NPOrpamMmMbl

buonorus kak Hayka

JKuBBIE CUCTEMBI U UX
OpraHu3aus

XUMHYECKUI COCTaB U
CTPOCHHUE KIICTKH

KusuenearenbHOCTD
KJIETKHA

Pa3smuoxenue u
WHAUBUAYaIbHOE
pa3BUTHE OPraHU3MOB

HacnenctBeHHOCTE 1
N3MCHYHUBOCTH
OpPraHu3MOB

Cenexkuusi OpraHu3MOB.
OCHOBBI OMOTEXHOJIOT MU

PesepBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

KoaunuyecTBO 4acoB

Bcero

34

KoHTpoJbHbIe
padoTbl

IIpakTHyeckue
padoTbI

0.5

1.5

DuekTpoHHbIe (HU(POBBIE)
o0pa3oBaTe/IbHbIC PeCypChI

https://m.edsoo.ru/IBLOHS548U

https://m.edsoo.ru/5ST7SVKFTX

https://m.edsoo.ru/YTLWWOI9JEO

https://m.edsoo.ru/MEETZ2D71

https://m.edsoo.ru/GF6W1A7C9

https://m.edsoo.ru/ONPNXJ7X6

https://m.edsoo.ru/2EY34NEHR

https://m.edsoo.ru/FDBO8R36J




11 KIIACC

Ne
n/n

OBIIEE KOJIMYECTBO

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

DBOITIOMOHHAS
ounoJIorus

BosHukHOBEHHE U

pa3BUTHE KU3HU
Ha 3emuie
OpraHusMmsbl 1
OKpYKarorast
cpena
Coo0mrecTBa u
9KOJIOTHYECKHE
CUCTEMBI

PesepBHOE Bpems

YACOB I10
I[TPOTPAMME

KoaunuecTBo yacoB

KonTpoJbHble
padoTsbI

IIpakTHYecKue
padoTsbI
1
0.5
1
2.5

dunexkTpoHHbIe (L(POBHIE)
o0pa3oBaTe/bHbIC PeCypPChI

https://m.edsoo.ru/7F6R1ZROH

https://m.edsoo.ru/OFLS81YB5

https://m.edsoo.ru/XNFOD96AA

https://m.edsoo.ru/ WXWAVS56F

https://m.edsoo.ru/T3R3IFWNON




ITOYPOYHOE INTAHUPOBAHUME

10 KITACC
Ne
n/ Tema ypoka

1

buonorus B cucreme
Hayk. MeTronbl
MO3HAHMS KUBOM
MIPUPO/IBI.
[IpakTnueckas pabora
Ne 1 «Mcmonp3oBanue
Pa3IMYHBIX METOJIOB
MpY U3yYECHUU
OHMOJIOIHYECKUX
00BEKTOBY

buonornueckue
CHUCTEMBI, HpOIIGCCI)I "
HAX U3y4YECHHE

XUMHUYECKUI COCTaB
KieTkd. Bona n
MUHEpaIbHBIE COIU

benku. Cocras u
CTpOeHHUE OEJIKOB

KoanyecTBO 4acos

Bcero

KonTpoJbubie
padoThI

IIpakTHYecKue

padoTshI

0.5

Jlara
U3yYeHUs

DJIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/bHbIE

pecypcebl

https://m.edsoo.ru/GAB238
60W

https://m.edsoo.ru/A7VOY
D215

https://m.edsoo.ru/L17LJ59
oV

https://m.edsoo.ru/V33JNU
W5W




10

DepMeHTBI —
OHMOJIOTHYeCKHe
KaTaanu3aTopPBI.
JlaGoparopras pabota
Ne 1 «3yuenne
KaTAINTUYECKOU
aKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMuIa3bl
WM KaTamasbl)»

AMUHHCTpAaTUBHAS
KOHTpOJIbHAsI paboTa

Vriaesoanl. JIunuael

HYKHGI/IHOBBIG KHCJIOTHI.

ATO

Uctopus u meToasl
W3Yy4YEeHUs KIICTKH.
Kiterounas Teopus

Kinertka xak nenoctHas
’KHBas CUCTEMA

0.5

https://m.edsoo.ru/VBPPPB

GCD

https://m.edsoo.ru/O2T4D1

Ui

https://m.edsoo.ru/OJ7NFIT

5

https://m.edsoo.ru/WOELR

A9B3

https://m.edsoo.ru/JXQMJO
GM3

https://m.edsoo.ru/XDCLR

AF10Q



11

12

13

14

15

Crtpoenue
AYKAPUOTHUYECKON
kieTku. JJaboparopHast
pabora Ne 2 «M3yuenue
CTPOCHHSI KJIIETOK
pacTeHHiA, )KUBOTHBIX,
rpuboB u 6akTepuil mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpenaparax u ux
OTIHCaHUE

AMUHHCTpAaTUBHAS
KOHTpOJIbHAsI paboTa

OOMeH BeIeCTB WA
METa0O0IU3M.
doTocuHTE3.
XeMOCHHTE3

DHepreTUIeCcKuii 00MeH

JKn3HeHHBIN ITHKI
kieTku. [lemenue
KJIeTKu. MuTo3.
JlaGopatopHnas pabora
Ne 3 «Hab6mronenne
MHTO3a B KJIETKaX
KOHYHMKA KOPEIKa JTyKa
Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

0.5

https://m.edsoo.ru/KZ01W5

LJY

https://m.edsoo.ru/LOB313X

YZ

https://m.edsoo.ru/V882FD

GSF

https://m.edsoo.ru/T2LVIE
S3L

https://m.edsoo.ru/CO1NP
WLF4




16

17

18

19

20

21

22

23

Buocunres Genka.
Peakuus matpuyHoro
cUHTE3a

Tpaucnsauus —
ouocuHTEe3 OeIKa

HexkneTounsie hopmbl
KHU3HU — BUPYCHI

®opMBbI pa3MHOKEHUS
Opranu3MoB. Meios.

AJIMUHUCTpATUBHASA
KOHTpPOJIbHAs paboTa

O6pa3zoBanue u
pa3BUTHE MOJIOBBIX
KJICTOK.
Orm10/10TBOpEHHE.
Jlaboparopras pabota
No 4 «3yuenue
CTPOEHUS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

NunuBunyansHoe
pa3BUTHE OPraHU3MOB

I'eneTtnka — HayKa O
HaCJICACTBECHHOCTH U
HU3MCHYHNBOCTHU

0.5

https://m.edsoo.ru/540F4L7
AVA

https://m.edsoo.rt/TEDKD
DWWM

https://m.edsoo.ru/9PGS5F
AJB

https://m.edsoo.ru/2JLXB4
AOR

https://m.edsoo.ri/SNUXKO
X86

https://m.edsoo.ru/C29L.4D
XB8&

https://m.edsoo.ru/MA4T8L
5AD

https://m.edsoo.ru/HESOD7
68U




24

25

26

27

3aKOHOMEPHOCTH
HACJIeIOBaHU
MIPU3HAKOB.
Mounorubpumnoe
CKpELIMBaHNE

Jurudpunxoe
CKpelIuBaHue. 3aKoH
HE3aBUCHMOTO
HaCJIeI0BaHHS
MIPU3HAKOB

CuernienHoe
HACJIeIOBaHHE
MIPU3HAKOB.
Jlaboparopuas pabota
Neo 5 «3yuenne
pe3yIbTaToB
MOHOTHOPHUIHOTO U
TUTHOPUTHOTO
CKpEIUBAaHUSA Y
Ipo30¢ Il Ha TOTOBBIX
MUKpOTIpenaparax»

I'eneTnka momna.
Hacnenosanue
MPU3HAKOB,
CIICIIEHHBIX C ITOJIOM

0.5

https://m.edsoo.ru/YYQSG

IWI2

https://m.edsoo.ru/YSNAN

65V

https://m.edsoo.ru/P2SQ57

GN2

https://m.edsoo.ru/3GYGV4

YM



28

29

30

31

32

33

N3MeHUYnBOCTb.
Henacnencrennas
W3MEHYUBOCTD.
JlabopartopHnast pabota
No 6. 3yuenue
MOAU(PUKAITIOHHOM
M3MEHYUBOCTH,
IIOCTPOCHHE
BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

Hacnencreennas

W3MEHYHBOCTD.

Jlaboparopnas pabota

No 7. « Ananu3 myTtanuit 1
y Ipo30(HIIEl HA

TOTOBBIX

MUKpOTIpenapaTax»

I'eneTuka 4denoBeka 1

Cenexuus Kak HayKa U
nporecc

MeToap! U JOCTHKEHHUS
CEJIEKI[UU PaCTeHUI 1 1
’KUBOTHBIX

buorexHonorusa kak
OTpacyb MPOU3BOACTBA

0.5

0.5

https://m.edsoo.ru/M3MHU
K2VV

https://m.edsoo.ru/VWT70
DZ8R

https://m.edsoo.ru/XU9SFS
3GA

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

https://m.edso0.ru/JSK306
WO0J

https://m.edsoo.ru/TAKI9E
62K




https://m.edsoo.ru/E2IXRS2
EB

34 PesepBHbIii YPOK. 1

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 34 3 4



11 KIIACC

Ne

~ =

Tema ypoka

OBOIIOLUSA U METOABI €€
U3Yy4YeHUs

Ucrtopus pazsutus
npeJICTaBICHH 00
ABOJIIOLIUU

Mukpos3BOIIOLUSA

IMomynsaums kak
AJIIeMEHTapHas €IMHUIIA
BHJIA U DBOJIIOIUH.
JlaGopaTtopnast pabota No
1 «CpaBHEHUE BUIOB 11O
Mopdooruueckomy
KPUTEPHUIO»

JBYKyIre CUIIbI
(31eMeHTapHbIE
(akTOpBI) S3BOIOLUU

EctectBenHsblil 0TOOp U
ero (hopmer

KoauuyecTBo yacoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue

padoThI

0.5

Jara
U3ydeHusl

JJIeKTPOHHBIE
undposbie
oOpa3oBaTe/ibHbIE

pecypcsl

https://m.edsoo.ru/6KWQ9
KBKU

https://m.edsoo.ru/OSWC47
SSX

https://m.edsoo.ru/TOFAUE
47P

https://m.edsoo.ru/D3UCL
TSOF

https://m.edsoo.ru/3EH6CN
OWI

https://m.edsoo.ru/DY32B
UDOO



10

11

12

Pesynprarsl sBoIrOIIMU:
MPHUCTIOCOOTICHHOCTh
OpPTaHU3MOB H
BHJ1000pa30BaHME.
JlaGopaTtopnast pabota No
2 «Onucanue
MPUCTIOCOOTICHHOCTH
opraHusma u e€
OTHOCHUTEIILHOTO
XapakTepa

Hanpasnenus u mytu
MaKpO3BOJIIOLIH.
HeobOpatumocTs
9BOJIIOLUH.

AJIMUHHCTpaTHUBHAs
KOHTpOJIbHAs paboTa

WcTopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3y4YECHUS

I'unore3sl
MIPOUCXOXKICHHS JKU3HU
Ha 3emiie

Pa3zButue xnu3Hu Ha

3emJie 1o 3pam u
nepuoaam

https://m.edsoo.ru/ WAJHS
TLOB

https://m.edsoo.ru/PI1FIQY
v3

https://m.edsoo.ru/CLA9V
C5JJ

https://m.edsoo.ru/MJYY 1
MVX7

https://m.edsoo.ru/EKNHX
BOS2

https://m.edsoo.ru/ECINST
E62




13

14

15

16

17

18

19

20

OCHOBHBIE HTaIbI
HBOJIOLIAU
PaCTUTEIHLHOTO U
YKUBOTHOT'O MHUPA.
[TpakTuueckas padorta Ne
1 «3yuyenue
MCKOMaeMbIX OCTaTKOB
pacTeHUii U )KUBOTHBIX B
KOJUTCKIIHSIX )

COBpeMeHHaﬂ CHUCTCMa
OpPraHu4cCKoOro Mmmupa

DBOIOLUS YEIOBEKA
(a"nTpoOmnorexes)

JBYKyIIMe CUITBI

(paxTopsr)
aHTpPOIOTeHe3a
OcHOBHBIE CTaIUHU
SBOJIIOLIMH YEJIOBEKA.
UYenoBeyeckue pacel U
MPUPOJIHBIEC aanTallH
YeloBeKa.
AJMUHUCTpaTUBHAs
KOHTpPOJIbHAsI paboTa

Pe3epBHbIit ypoK.
O0o001IcHNE 10 TEME
«Bo3HUKHOBEHME U
pa3BUTHE )KU3HU Ha
3emue»

DKOJIOrus Kak Hayka

0.5

https://m.edsoo.ru/7K1LY0
SCT

https://m.edsoo.ru/ WSEXN
I9YAK

https://m.edsoo.ru/ADV3JE
RUE

https://m.edsoo.ru/D7JZMB
YPO

https://m.edsoo.ru/14G19M
Q4K

https://m.edsoo.ru/XL.7QK
CSPK

https://m.edsoo.ru/R6L7VY
2GB

https://m.edsoo.ru/K46KO
N561




21

22

23

24

25

26

Cpenpl oOuTanus u
HKOJIOTHYECKUE (PaKTOPbI

AbGuotnyeckue GpakTopHbI.
JlaGopaTtopnast pabota No
3. «Mopdonornueckue
0COOCHHOCTH PACTCHHI
U3 Pa3HbIX MECT
oOUTaHUM.
JlaGopatopHnas pabota Ne
4. «Bnustnue cBera Ha
pPOCT U pa3BUTHE
YEepEHKOB KOJIEeyca»

buotnueckue gpakropsl

DKOJIOTMYECKUE
XapaKTePUCTUKU
HOITYJISILIUY.
[IpakTuueckas padota Ne
2 «IToncuér miaotHOCTH
MONYJIALIMNA pa3HbIX
BHJIOB PaCTEHUI»

Coo01iecTBa OPraHu3MOB
— OuolEeHO03

DKOJIOTHYECKHAE CUCTEMBI
(9KOCHUCTEMBI)

0.5

0.5

https://m.edsoo.ru/DCOIEU
IC9

https://m.edsoo.ru/G7NF3P
1NM

https://m.edsoo.ru/A6Z8M
GNOR

https://m.edsoo.ru/X42J6 A
BRN

https://m.edsoo.ru/0T2K 1P
NGZ

https://m.edsoo.ru/S1LIRW
ZMR




OCHOBHBIE TOKA3aTEIN

KOCHCTEMEI.

27 DKOJOTHYECKHe
nupamuibl. CBOMCTBA
skocucteM. Cykieccus

28 [IpupogHbIe 3KOCUCTEMBI

29 AHTpPOIIOT€HHBIE
HKOCHCTEMBI

30 buocdhepa — rmobansHas
AKOCHCTEMA 3eMITH
3aKOHOMEPHOCTH

31 CYHIIECTBOBAHUSA
ouocdepsl
YenoBeuecTBO B

32
ounochepe 3emin

13 CocymiecTBoBaHHE
IIPUPOJIbI U YEJIOBEYECTBA

14 AJMUHUCTpaTUBHAS
KOHTpOJIbHAs paboTa

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

34

2.5
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ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOH OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Koa nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM 00pa3oBare.)
cpeaHero oouero o0pazoBaHus

CdopMUpoBaHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOTO 31
B (hOpMUPOBAHHM COBPEMEHHOI €CTeCTBEHHO-HAYyYHOH KapTUHBI MUpa U HA
BKJIQJIC POCCHUUCKMX M 3apyOCKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHO

rpaMOTHOCTH YCJIOBCKA AJId PCIICHUA )KU3HCHHBIX 3a/1a4

YMeHHe pacKkpbiBaTh COepKaHHEe OMOJOTUYECKHMX TEPMUHOB U TIOHSATHH: 3
MeTaboim3M (0OOMEH BEIIECTB W TMPEBpaIlleHUE SHEPTHH), romMeocta3 (car
OpTaHM3aIHs )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PETTPOIYKIIHS ), HACIIEIC

pPOCT U pa3BUTHE

YMeHue wuznaratb OUONIOTUYECKHE TeOopuu (KIETOYHAs, XPOMOCOMHAs, M
Menpnens, T. Moprana, H.M1. BaBunoBa) u ydeHus (0 IIEHTpax MHOTOO0O

KyJnbTypHbIX pacTenuii H.W. BaBunosa), onpenensiTe rpaHULIbl UX TIPUMEHUMOC

YMeHue BnaJieTb METOJaMH Hay4YHOTO MO3HAaHUs B OMoJoruu (HaOItoieHue U
MIPOIIECCOB M SIBJICHWH; OpraHu3alusi U MPOBEIACHUE OMOJOTHUYECKOTO IKC
TUIOTE3bI; BBISIBIICHWE 3aBUCHUMOCTH MEXIY HCCIEAYyEeMbIMH BEIUYHMHAMH,
pE3yJIbTaTOB, HCIOIH30BAHHBIX HAYYHBIX MOHATHUN, TEOPUU U 3aKOHOB; yM

OCHOBAaHHHU ITOJTYYCHHBIX pCSYJ'IBTaTOB)

YMmenune BBIACIATE CYIICCTBCHHBIC TPU3HAKKW BUPYCOB, KJIICTOK ITPOKAPUOT U 3y
MHOT'OKJICTOYHBIX OPraHU3MOB; 0COOEHHOCTHU mponeccoB oOMmeHa BCIICCTB U
KJICTKC, (bOTOCI/IHTCSa, MIaCTUYCCKOIO0 U SHEPICTUUYCCKOI'O O6M€Ha, XEMOC

OIINIOAOTBOPCHUSA, pa3MHOXCHHA, MHINBUAYAJIbHOTI'O Pa3BUTUA OpraHu3Ma (OHT
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11 KITACC

Koxa npoBepsiemoro

pe3yJbTara

VYMeHue NpUMEHATh MOIy4YEHHbIE 3HaHUS AJI OOBSCHEHUS OMOJIOTMYECKHX I
INPUHATHS IPAKTUUECKUX PEIICHUN B MOBCEIHEBHON JKU3HU B LIEJIAX 0Oecreye
3JI0pOBbsI U 3/I0POBbsI OKPY’KAIOIIMUX JIO/ICH, COOIOIEHUS] HOPM I'PaMOTHOTO T
HOPUPOAHON cpejie; MOHUMaHHe HEOOXOJUMOCTH UCIIOJIb30BaHUs JOCTHKEHHUH

OMOTEXHOJIOTHH AJIg palqMOHaJIBHOT'O IMPUPOJ0IIOJIBb30BaAHUSA

YMmenune pemiatb SJICMEHTAPHBIC TCHCTUYCCKHUE 3agadud Ha MOHO- W AUl
CHOCIITICHHOC HAaACJICAOBAHUC, COCTaBJIATH CXCMbI MOHOFI/I6pI/II[HOI‘O CKpeun

HACJICAOBaHUS IIPU3HAKOB Y OPpTaHU3MOB

YMeHue BBINONHATH JIA0OpAaTOpPHBIE W MPAKTHYECKHE paboThl, COOIIOAAThH

y4eOHBIM U J1a00paTOpHBIM 000pYyI0BaHUEM

YMeHue KpUTHYECKH OIEHUBaTh U HHTEPIPETUPOBATH HHGPOpPMAIUIO OUOI
BKJIIOYAIOILYI0 TICEBJOHAYYHbIE 3HAHHUS W3 pPa3iMuHbIX HCTOYHUKOB (C]

MaTepI/IaJ'II)I); OTUYCCKHE aACTICKThI COBPEMCHHBIX I/ICCJ'IGJIOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, M

YMeHne co3gaBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS, (

I/IH(bOpMaI_II/HO N3 HCCKOJIbBKUX UCTOYHUKOB, 'PaAMOTHO HUCII0JIb30BAaTh MMOHATHIH

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI1 00pa3oBare.
cpeaHero oouero o0pa3oBaHus

ChopMHUPOBAHHOCTH 3HAHHUI O MECTE U POJI OMOJIOTHH B CUCTEME HAYYHOTO 3I
B (hOpMHUPOBAHHH COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTUHBI MUpA W HA
BKJIaJIE POCCUICKUX U 3apyOeXHBIX YUYEHBIX-OMOIIOTOB B pa3BUTHE OUO

TpaMOTHOCTH Y€JIOBCKA IJIs1 PCUHICHUA )KU3HCHHBIX 3a1a4



YMeHue packpbiBaTh CoJiep:KaHrue OMOIIOTMYECKUX TEPMHHOB M MOHSTHI: BH
OBONIOLMSA,  JOBUXKYIIME  CHIbl  ((pakTOphl)  DIBOJIOLMH,  IPUCIIOCOS
BUJI000pa3oBaHue, FIKOJIOTHYECKUe (PaKTOphl, IKOCUCTEMA, MTPOIYLIEHThI, KOHC

MATaHUA, SKOJOTUYECKas MUpaMuia, OMoreoreHo3, ornocdepa

YMmenue uznaraTb OMOJOrHUYECKUe Teopuu (dBosonuonHas Teopus Y. Jlapsu
HBOJIIOLMM), 3aKOHbI M 3aKOHOMEPHOCTH (3apoabimeBoro cxoacrsa K.M. b
HarpaBieHu# u mytei sBomtonuu A.H. CeBeprioBa, yaenus o 6uochepe B.U. 1

rpaHvibl UX MPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

YMeHue BIaJieTb METOJaMH Hay4yHOTO MO3HaHUsl B OMoJoruu (HaOIoieHue u
MIPOIIECCOB M SIBJICHWH; OpraHu3alus W MPOBEIACHUE OMOJOTHUYECKOTO IKC
TUINOTE3bI; BBISBIICHWE 3aBUCHUMOCTH MEXIY HCCIEIYyEeMbIMH BEIUYHMHAMU,
pE3yJIbTaTOB, HCIONH30BAHHBIX HAYYHBIX TMOHATHUN, TEOPUH U 3aKOHOB; yM

OCHOBaHUU TOJTyYEHHBIX Pe3yIbTaTOB)

YMeHHe BBIJCIATh CYIIECTBEHHbBIE MPU3HAKA CTPOCHUSI OMOJIOTHUYECKUX 00'b
NPOAYIIEHTOB, KOHCYMEHTOB, DPEIYLEHTOB, OHOTE€OIICHO30B U 3KOCHUCTEM;
HACJICICTBEHHOW HW3MEHYUBOCTH, E€CTECTBEHHOTO OTOOpa, BUA000pa3oBar
OpPraHU3MOB, IEHCTBUS IKOJIOTUYECKUX (PAKTOPOB HA OpPraHU3MBI, IEPeHOCa B
HKOCHCTEMAaxX, aHTPOMOTCHHBIX M3MEHEHHHA B YKOCHCTEMaxX CBOEH MECTHOCTH

OMOTCOXMMHUYECKUX IHKIIOB B Onochepe

YMeHue npuMeHsTh MOJTyYeHHbIC 3HAHUS AJsi OOBSACHEHUS OMONOTUYECKUX T
MPUHATHS TPAKTUYECKUX PEIICHUN B MOBCEIHEBHON JKU3HU B IIEJIAX 0Oecreyc
3JI0pPOBBSL U 3[I0POBBSI OKPY’KAIOIUX JIIO/IEH, COOJII0/IEHUSI HOPM I'PaMOTHOTO I
MPUPOJIHON cpejie; MOHUMAaHKEe HEOOXOIUMOCTH WCIOJIB30BaHUS JOCTUKCHH

AJI1 paiuOHAJIBHOTO ITPUPOAOIIOJIE30BaHUA

VYmenue peiatb 3JICMCEHTAPHBIC OHOJIOrHYEeCKHUe 3aJa4u, COCTaBJIATH CXCEl

SHEPTUU B dIKOCcUCTEMaX (I[EeNU MTUTAHUS)

VYMeHue BBINOJIHATH J'Ia60paT0pHLIe U IPAKTHUYCCKUC pa6OTI>I, CO6.]'IIOI[aTI>

y4eOHBIM U J1a00paTOPHBIM 000PYI0BAaHHEM
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YMeHHe KPUTHYECKH OLCHMBATh U HMHTEPIPETHPOBaTh MHGPOpMALUI0 OHOJ
BKJIIOUAIOIIYIO TICEBJOHAYYHbIE 3HAHHUS W3 pPa3iMYHbIX HCTOYHUKOB (C]
MaTepuabl); pacCMaTpUBaTh IJ100ATbHBIE SKOJIOTMUECKUE MTPOOJIEMBI COBPEM

OTHOIICHHIO K HUM CO6CTB€HHyIO IMO3UITHIO

VYMeHue co3gaBaTh COOCTBEHHBLIE TNHCHMEHHBIE H YCTHBIC COO6H_IGHI/I$I, (

I/IH(bOpMaHI/IIO N3 HECKOJIBKUX UCTOYHUKOB, I'PaMOTHO HCII0JIb30BaTh MMOHATHIH



ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon

1.1

1.2

2.1

2.2

3.1

3.2

33

3.4

3.5

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
buosiorus kak Hayka

buonoruss — Hayka o xuBOW mpupone. Ponp Ouonornn B (OpMHPOBAHWU COBPEMEHHOI

Cucrtema OGMOIOTHYECKUX HAYK

Mertoasl TO3HAHMSI JKUBOW TPUPOIBI (HAOTIOIEHWE, OHKCIIEPUMEHT, OIHCAaHUe, U3

MOJICTTUPOBAHUE, CTATUCTHYECKAst 00pa0dOTKA TaHHBIX )

’KuBbIe CUCTEMEI U HX opraHu3anusa
’KuBbie cucTeMEBI (GI/IOCI/ICTCMBI) KakK MpeaMeT N3y4CHUA ouosorun. CBoiicTBa OMOCUCTEM H I

ypOBHI/I OopraHu3anun ouocHcTeEM: MOJ'ICKy.]'ISIpHO—FeHCTI/ILICCKI/Iﬁ, KJIeTO‘{HBII;’I, OpraHu

BHJIOBOH, YKOCUCTEMHBIN, OMOCHEpHBIA

XHWMHMYECKUH COCTAB U CTPOCHUE KIIETKH

XUMUYECKUN COCTAB KIETKA. XUMHUYECKUE DJIEMEHTBHI: MAaKpO3JIEMEHTBhI, MHUKPOAJIEMEH’

BCIICCTBA. (I)YHKI_II/II/I BOABI U MUHCPAJIbHBIX BCUICCTB B KIJICTKC. Ho;mepncaHHe OCMOTHYECCKOI

benku. CoctaB u cTpoeHHne 6eKoB. AMUHOKHCIOTHI — MOHOMEpHI OekoB. HezameHnmble U -
AMUHOKHCIIOTHBI cocTaB. YPOBHM CTPYKTYpbl O€IKOBOW MOJIeKysbl (TepBUYHAS,

YeTBEpTUYHAS CTPYKTypa). XUMUYECKHe CBOMCTBA OenkoB. buonornyeckue GyHKIUN O€IKO]
®epMeHTHI — OHMoNOTHYEeCKHe Karanu3aropbl. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTp, Cy

KO(I)epMCHTBI. Buramunsl. Otanuns (bepMCHTOB OT HCOPTaHNYCCKUX KAaTaJIn3aTOPOB

VYrneBonapl: MOHOCaxapuabl (TIOKO03a, pub03a U JA€30KCHpUO03a), aucaxapubl (caxaposa,
(kpaxmai, TIMKOTeH, LeJuTi0103a). bronornyeckne GyHKINUN YTIIEBOIOB.
Jlununael: TpUrauuepuasl, crepouisl, pochomunuasl. ['uapodunsHo-ruAPOPOOHBIE CBOWCTB

JIUIINAO0B. CpaBHeHI/Ie YIiieBOa0B, O€JIKOB U JIMIINA0OB KaK HCTOYHHUKOB SHCPIrun

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX KHUCIIOT. (

Crpoenue u pynkuun PHK. AT®: ctpoenue u pyHkumuu

[wuTonorus — Hayka o kietke. Kiertounas teopusi. MeTopl H3y4eHus KIETOK



3.6

3.7

3.8

3.9

3.10

4.1

4.2

43

4.4

4.5

Knerka xak nenoctHas »uBas cucrema. OOmue MpU3HAKM KJIETOK: 3aMKHYTas Hapy>KHas

KaK I'eHEeTHYCSCKHI alriapar, CUCTeMa CMHTE3a Oeska

Tunsl KJIETOK: SyKapuOTHUECKasi U pokapruoTtudeckas. OCOOEHHOCTH CTPOEHUS MIPOKAPUOT]
cTeHka Oaktepuil. CTpoeHHe >yKapHOTHUECKOW KiIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIbI

KIICTKHU

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, MX (yHKiwn. [T
cBoiictBa n QyHkuuu. llutonnasma u e€ opranonasl. OgHOMEMOpaHHBIC OPTaHOMIBI KIICTKY
(BIIC), anmmapat I'onbaku, 1u3ocomsl. [1oayaBTOHOMHBIE OpraHOW B! KJIETKH: MUTOXOH/PUH,
MUTOXOHJpU ¥ mactua. Bunel minactun. HememOpanHble OpraHoMIbl KIETKH: pUOOCOMBI, K

JKTYTUKH. (DYHKI_[I/II/I OpraHouaO0B KJICTKH. Bxrouenus

SAnpo — perynsaTopHbli LeHTp kieTku. CTpoeHHe sapa: sjaepHas 000JI0YKa, KapHOILIa

XpoMOCOMBI
TpaHcnopT BEMECTB B KIIETKE

>KI/I3HCIIG$ITGJ'II)HOCTI) KIJIICTKH

OOMeH BemIecTB, WM METa00JIM3M. ACCUMIIIALHS (TUTACTHYECKUI OOMEH) U TUCCUMMUJISIINS
JIBE CTOPOHBI E€IMHOIO mporecca MeTabonmmu3ma. Tumbel oOMeHa BEMIECTB: aBTOTPOMHBI

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIETKE

®otocunte3. CeroBas M TemMHOBas (a3bl (orocuHresza. Peakuum ¢orocunTesa. I
3nauenue (HoToCHHTE3a NS KU3HU Ha 3emie. BrnusHue ycrnoBuil cpenbl Ha OTOCHHTES ]
IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XGMOCI/IHT€3I/IpyIOIJ_[I/I€ GaKTepI/II/I. 3HaueHUE XEMOCHUHTE3a JJIA )KU3HU Ha e

DHepreTuueckuil 0OMeH B KiieTKe. PaciiensieHue BemecTB, BbIJCIEHNE U aKKyMYJIUPOBaHU
sHepreTuueckoro obmena. I'mukomms. Bpokenue m ero Buasl. KuciopogHoe OKHCIICHHE,

O} HEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHa

Peaknun matpuunoro cunresa. I'enernueckas uapopmanus u JJHK. Peanuzamus reneTryec
I'enernueckuii kox u ero csoicrta. Tpanckpunius — marpuusbiii cunte3 PHK. Tpanc

KO,I[I/IpOBaHI/Ie aMUHOKMCJIIOT. PoJib pI/I6OCOM B OMOCHHTE3€e OeKa

Hexknerounsle hopmel xu3nu — Bupychl. Victopust oTkpbiTHs BupycoB ([.M. MBaHoBCKuii)
KHU3HEJeATeNbHOCTH BUpPycoB. bakrepuodaru. bone3nu pacteHuil, )KMBOTHBIX U UEJIOBEK
Bupyc ummynonedpunura venosexka (BUY) — BozOynurtens CIIM/a. [lpodunaktuka p.

3a001eBaHui

PasmHoxenue u HHAWBUYAJIbHOC PAa3BUTUC OPIraHU3MOB



5.1

5.2

53

54

5.5

6.1

6.2

KneTtouHblif LMK, WM >KU3HEHHBIM LUK KieTku. Mutepdaza u murto3. Ilpoueccsl, 1
Perukamuss — peakuus marpuuHoro cuHte3a JIHK. Crpoenne xpomocom. Xpomocom
JIMIIJIOWAHBIA M TaluIOMTHBIA XpOMOCOMHBIE HaOopel. Xpomatuisl. lluromornueckue
MHAVBUAYAJIbHOIO Pa3BUTHUS OPIraHU3MOB.

Henenne knetkn — Muto3. Cragun murtosa. [Ipoueccel, Mpoucxoadniue Ha pa3HbIX CTagu

CMBICJI MUTO3a

(DOpMBI Pa3MHOXKXCHHA OPraHU3MOB: Oecroyioe M IIOJIOBOE. BI/I,Z[H OecmoJioro Pa3sMH:
IIOYKOBAHHEC OJHO- W MHOI'OKJICTOYHBIX, CHOp006pa3OBaHI/I€, BCIr€TaTUBHOC pai3Mm

KJIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIINU

ITonoBoe pazMHOXKEHHE, €70 OTJINYUS OT OECIIOIIOrO.
Meiio3. Cranun wmeio3a. Ilpoueccel, npoucxopsmue Ha cragusx Menosa. [losenetr

Kpoccunrosep. bruonornueckuii CMbICI U 3HaYE€HHE MeH03a

l'amerorenes — mporecc oOpa3oBaHMs MOJOBBIX KIETOK y >KMBOTHBIX. [lonoBbIe skemnes
OO6pa3oBaHre W PA3BUTHE IIOJOBBIX KJIETOK — raMeT (CrnepMaTo30M], SHIECKIeTKa) —

Oco0eHHOCTH CTpOEHUS SIMLEKIETOK U criepMaTo3ou1oB. Omnonorsopenue. [laprenorenes

NunuBunyansHoe pazBuTHE (OHTOT€HE3). DMOPHOHAIBHOE pa3BUTHE (IMOPUOTEHE3). DTallb]
y TO3BOHOYHBIX JKMBOTHBIX: JpOOJIeHHe, racTpyisiuus, opranoreHe3. IlocTamOpuor
NOCTAMOPHOHAIILHOTO Pa3BUTHS: MpPsIMOE, HEmpsiMoe (JMYMHOYHOE). BimsHue cpems
(hakTOpHI, CIIOCOOHBIC BBHI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOre€HE3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTA/IUU Pa:

HaCJIC,Z[CTBeHHOCTB U USMCHYUBOCTb OPraHU3MOB

[Ipenmer u 3amaun renetuku. Mcropus pasButusi reHeTuku. Bxian poccuiickux u 3apy0o
TeHETUKU. MeToJpl T'eHETHKU (TMOPHI0JOTHYECKUH, LUTOTEHETUYECKUH, MOJEKYIISPHO-

reHeTuYeCcKue MoHATHs. I eHeTnaecKas CHUMBOJIMKA, UCITIOJIB3yEeMas B CXEMax CerHH/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAacJeIOBaHUs NMPU3HAKOB, ycTaHOBIeHHble I'. Menaenem. MoHoruopu
eanHo00pa3usi ruOpuI0B MepBOro nokosieHus. IlpaBuino JOMUHMpOBaHUA. 3aKOH paclLIer]
yucTOTHI rameT. [IoJHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe ckpemMBaHHE. 3aKOH HE3aBHCHUMOIO Hacle[OBaHMUS Mpu3HakoB. [l
JUTHOPUIHOTO CKpEIMBaHMs. AHaAIM3UpPYIOIIee CKpeluBaHue. Vcrnoib30BaHHe aHAIU3UD

OIIpCACIICHUS I'CHOTHUIIA ocobu



6.3

6.4

6.5

6.6

7.1

7.2

CuemieHHOe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mo cLEMJIEHHOMY HAaclele
CLEIUJICHUSI TEHOB B pPe3yJIbTaTe KPOCCUHTOBEPA. XPOMOCOMHAs TEOPHs HACJIEICTBEHHOCTH. |
l'enetuka mona. XpOMOCOMHOE OIpeneieHHe TMojia. AyYTOCOMBI M IOJIOBBIE XPOM

reTeporaMEeTHbIC OPraHU3MBbIl. HaCJ'IC)IOBaHI/Ie MMPU3HAKOB, CHUCIIVICHHBIX C ITOJIOM

M3MeHYHBOCTb. BI/II[BI U3MCHYHMBOCTHU: HCHACICACTBCHHAA M HACJICACTBCHHAI. Pons C]
HN3MCHYHNBOCTH. XapaKTepI/ICTI/IKa MOI[PI(i)PIKEILIPIOHHOfI HN3MCHYHNBOCTH. BapI/IaL[I/IOHHHﬁ P
HOpMa pC€aKknun IpHU3HaKa. KonngecTBeHHBIE M Ka4eCTBEHHBIE INPpU3HAKKM W HUX H

MOTU(DUKAITMOHHOW U3MEHUYNBOCTH

HacnenctBenHasi, iy reHOTUNIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS M3MEHUUBOCTh. V
OCHOBa KOMOMHATMBHOM W3MEHYMBOCTU. MyTanuoHHas u3MeH4MBOCTh. Kitaccudu
XpOMOCOMHbBIE, TeHOMHbIe. YacToTa M nmpUyuHbBl MyTaluil. MyTareHHble (akTopbl. 3aKor

HacieacTBeHHou n3Menunsocty H.M. BasuioBa

I'enetuka yenoseka. Kapuotun uenoBeka. OCHOBHbIE METO/bl T€HETHKU YEJIOBEKA: I'eHea
[IUTOTCHETUYECKUH, OMOXUMHUYECKHHA, MOJEKYJIsIpHO-reHeTHYecKuid. COBpEeMEHHOE
MOJJHOT€HOMHOE CEKBEHUPOBAHWE, TN€HOTUIUPOBaHME, B TOM 4ucie ¢ noMouipio [IL[P:
3a00JeBaHMs YEJIOBEKA: TI'eHHbIE OOJe3HH, OOJEe3HM C HACIEICTBEHHOH Ipenpaciioio;
0one3nu. CoMaTHYecKHMe U TeHEpaTUBHbIE MyTalMu. [IpUHIUOBI 370pOBOTO  0OpE
npopUIaKTUKM W JIEYEHUS TEHEeTHYeCKMX Ooje3Hed. MeauKo-reHeTHYecKoe KOH!

MeI[HHHHCKOﬁ TCHCTUKU B MIPCAOTBPAIICHUHN U JICUCHUN I'CHCTUICCKUX 3a00JIeBaHUI YEJIOBE]

Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekuus Kak HayKa M TpOIECC. 3apOKJICHHE CEJIEKIMU W JOMECTUKauus. YdeHue |
MPOUCXOKACHUS W MHOT000pasus KyJbTYPHBIX pacTeHuid. LIeHTpbl mpoucxXokaeHus 10

0po/a, IMITaMM

CoBpeMeHHbIE METO/IbI CeNEKIMH. MacCcoBbIi U MHANBUAYATbHBIA OTOOPHI B CEJIEKIIMU PaC]
JKCcTepbepa. bau3kopoAcTBeHHOE CKpemMBaHue — UHOpuAMHT. Ywucras nuHuA. Ckpe
I'ereposuc, unu rubpumnas cuna. HepoiacTBeHHOe ckpemmBaHue — ayTOpuauHr. OTaan
ycrnexu. McKyCCTBEHHBIH MyTareHe3 M IMOJy4YeHHE MOJMUILIONIOB. J[OCTHKEHHUS CeeKIlr

MHKPOOPTraHU3MOB



7.3

11 KIIACC

Kon
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buorexHonoruss kak oTpacib MNPOU3BOACTBA. ['€HHas HHXKEHepus. ITallbl CO3JaHUsA
TpaHCTEHHBIX Oprann3MoB. Knetounas unxenepus. Kiierounble KynbTypbl. MUKPOKIIOHAIbE
KionnpoBanue BBICOKOMPOYKTUBHBIX CETBCKOXO3IUCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECK

I'MO — renetnuecku MOAM(PUIMPOBAHHBIE OPTaHU3MBI

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

DBOITIOMOHHAS OMOJTOTUS

OBOJIIOIIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa 3BOIIONMU. [lajeoHTONOrHYECKHE: MOCIEAOBATEIbHOCTh MOSBICHUS BHI
jgeronucH, nepexoansie Gopmel. buoreorpaduyeckue: cxoAacTBo u pasznuuue dayH u ¢
OMOPHOJIOTHYECKHE: CXO/CTBA U Pa3IMuusi SMOPHOHOB Pa3sHBIX BUAOB MO3BOHOUHBIX. Cpa
TOMOJIOTHYHBIC, AHAJOTMYHBbIC, PYIUMEHTApHbIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-

MEXaHU3MOB HaCJICACTBEHHOCTH H OCHOBHBIX META00INIECKHX HYTeﬁ Y BCEX OpraHu3MoOB

OpomtonmonHas teopus Y. [lapsuna. [Ipeanocsiiku BOZHUKHOBEHHUS JapBUHHM3MA. JIBHXKYI
no /lapBuHy (M30BITOYHOE Pa3MHOXKEHHE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOIpeIeEHHA

CyLIECTBOBaHHE, €CTECTBEHHBIH 0TOOD)

Cunrernueckas teopust apontoruu (CTD) u ocHoBHBIE €€ nonoxeHus. Mukpossotorus. [l

H 3BOJIFOIINH

JBrxyuie cuibl ((hpakTopbl) 3BOJIIOLNUU BUAOB B NMpupoae. MyTallMOHHBIA MPOLECC U KOM
[Tonynsaumonusle BoaHBI M Jpeid reHoB. M3omsamus u murpanus. EcrecTBeHHBIH 0TOOP
9BOIIOLUU. DOPMBI €CTECTBEHHOTI'O 0TOOpA.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJibTaT 3BoJtoIMH. [Ipumepsl npucnocoOneHuit y
Y UJMO0AIaIITallAH.

Bun u BunooOpaszosanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUA000pa30BaHMs: reorpadpus

MakposBomtonusi. @opMbl 3BOJIOLUU: (pueTHUECKasi, TUBEPreHTHas, KOHBEPIeHTHas, map

9BOJIOIHNHA
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2.2

23

24

2.5

2.6

3.1

Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

JloHayuyHble NpeACTaBICHUSA O 3apOKJICHNUHU XKU3HU. HaydHbIe rHIIOTE3bI BOSHUKHOBEHHUS KV
NaHCIEpMUsA. XUMHUYECKasl 3BOIIOLUA. OKCIEPUMEHTAIBHOE IOATBEPKICHUE XHMHUYECK
sTanbl Ononorudeckoi spomonuu. ['unoreza PHK-mupa. [lepBrie KI€TKM M MX 3BOJIOIMS

TpYyHII )KUBBIX OPraHU3MOB

Pa3Butne xu3Hu Ha 3emuie 1o 3pam u nepuonam. Karapxei. Apxelickas U IpoTepo30HcKas
nepuobl: KeMOPUNCKUNA, OPJAOBUKCKUH, CHITYpUICKUI, J€BOHCKHM, KAMEHHOYTOJIbHBIN, 1€}
€€ Nepruobl: TPUACOBBIM, FOPCKUNA, MEJIOBOM.

Kaiino3oiickass spa u €€ mnepuoibl: MaJeOreHOBbIM, HEOTCHOBBIM, AHTPOMOTrCHOBBIM. X
Te0JIOTUYECKHUX NMpoLeccoB. OCHOBHBIE ATAIbl 3BOIIOLUN PACTUTEIBHOIO U )KUBOTHOTO MUD:

" )KUBOTHBIX. HO?[BJ'IGHI/IG, PaCUBET U BBIMUPAHUEC I'PYIII JKUBBIX OPTraHU3MOB

Cucrema OpPraHn4YCCKOIro Mupa Kak OTpaK€HHUC 5BOJIIOIUH. OCHOBHBIE CHCTEMaTHYECKHIE rpy

OBoiroIMs 4YejaoBeKa. AHTPOIIOJIOTHA KaK Hayka. Pa3BUThe NpeaCTaBIEHUH O IPOUCXOY
u3y4eHus aHTponoreHesa. CxoICTBa U pa3iauyins YEJIOBEKA U )KMBOTHBIX. CHCTEMaTHYECKOE
JBmwxymue cuibl (pakTopsl) aHTporioreHe3a. HacneacTBeHHass M3MEHUYMBOCTD M €CTECTBEH]

o0pa3 XKM3HU, U3TOTOBIICHUE OPYAUil TPY/la, MBIIIIICHUE, pEUb

OcHOBHBIE CTaIUM M BETBU DBOJIOLUM YEJIOBEKA: aBCTPAIONUTECKH, UeIOBEK yMeEIbIi,
Yenosek HeanaepranbCKkui, YenoBek pasyMHblid. Haxogku MCKONA€MBIX OCTAHKOB, BPEM

pacnpocTpaHeHust, 00bEM rOJI0BHOIO MO3ra, 00pa3 XKU3HU, OPYIHs]

UYenoBeueckne pacbl. OcCHOBHBIE OOJbIIME  pachl:  eBponeoujgHas  (eBpa3HiicKa
(9KBaTOpHAlIbHASI), MOHTOJIOMJHAS  (a3MaTCKO-aMepHKaHCKas). YepThl  MPUCTIOCOOM

YCJIOBCUCCKHUX paC K YCIIOBUSM CYHICCTBOBAHMA. E,Z[I/IHCTBO YCJIOBCUCCKHUX pac. KpI/ITI/IKa pacl

OpranusMbl 1 OKpy’Karolias cpeaa

OKojorusi Kak Hayka. 3ajauyd W pas3/enbl 3KOJIOIMH. MeTonbl 3KOJOTMYECKHX HCCI]

MupoBo33peHue. Cpelibl 00MTaHNs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/Iy1lIHAS, [IOYBEHHAsI, B
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3.3

34

3.5

4.1

4.2

4.3

44

Oxonorudeckue paxropsl. Kimaccudukamms s3kog0orndeckux GpakTopoB: aOMOTHUYECKUE, OHOT

JleiicTBUE 9KOIOTUYECKUX (PaKTOPOB HA OPTaHU3MBbI

AbuoTnueckue GakToOphl: CBET, TeMIepaTypa, BaaxkHocTs. @oTtonepuonusM. [Ipucnocobien

abuoTtuueckunx (pakTopoB. bruonornyeckue puTMeI

buotnueckue akropel. Buapl OMOTHYECKUX B3aMMOACUCTBUI: KOHKYPEHIIHS, XUITHUYECTB
KOMMEHCAIU3M  (HaxJIeOHMYECTBO, KBAPTHPAHTCTBO), AMEHCAJIN3M, HEUTpaIu3M.

B3aMMOJEHCTBUIM ISl CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

DKOJIOTHYECKHE XapaKTCPUCTHKU IIOIIYJIALUH. OCHOBHBIE TIOKa3aTEIIN MOIMyJIAIHUH:

POXK1aeMOCTb, CMEPTHOCTb, IIPUPOCT, MUTpaLs. JJMHAMMKA YUCICHHOCTH MOIYJIALMU U €€ |

COO6H.[CCTB3. N 3KOJIOTMYCCKUEC CUCTEMBI

Coo0611ecTBO OpraHnu3mMoB — 0uoleH03. CTpyKTypbl OMOLIEHO3a: BHI0BasI, IPOCTPAHCTBEHHA

Bunasr-nomunantel. CBA3u B OHOLIEHO3€E

DKonoruveckre cucreMbl (dkocuctemsl). [lousiTue 00 3KocucTeMe U OuoreorieHo3e. DyH
9KOCUCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, peayleHTbl. KpyroBopor BemiecTs H MOTO!
Tpodudeckue (MUIIEBbIC) ypOBHU 3KocHucTeMbl. [TumeBsie nenu u cetn. OCHOBHBIC MTOKA3aT
OPOAYKIHS. DKOJIOTHYECKHE MUPaMUJbL: MPOAYKIIMH, YHCICHHOCTH, OroMacchl. CBOICTBa

camoperyJsius, pazsutue. Cykieccus

[Tpupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMa XBOMHOTO MM HIMPOKOJIHC
AHTpOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMBI. YpOO’KocHCTeMBl. buonorndeckoe u
arpo’KOCHCTEM U YPOOIKOCUCTEM.

buopazHoobpasue kak GpakTop ycTOHUINBOCTH dKocucTeM. CoXpaHeHHEe OMOIOTHYECKOro pas

VYuenue B.U. Bepnaackoro o 6uoctepe. I'panuiisl, coctaB u cTpykTypa 6uocdepsl. XKuBoe
Ocob6ennoctu Ouochepsl Kak TII00ATBHON SKOCHUCTEMBI. JIMHAMUYECKOE paBHOBECHE U Of
KpyroBopotsl BemecTs 1 GMOre0XMMHUECKUE IIUKIIBI 3IEMEHTOB (yriiepoia, a30Ta). 30HaJlbk

OHOMBI CyIIH



YenoseuecTBo B OMocdepe 3eMau. AHTPOIIOTCHHBIC H3MEHEHUs B Onocdepe. ['modanpHbIE o1
4.5 OcHOBa palMoOHATBHOTO YIIPABJICHUS TPUPOIHBIME PECYPCAMH U MX HCIIOJIB30BaHHE. J{OCT!

MIPUPOJIBI



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOJUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






