


MNOACHUTEJIBHASA3SAIINCKA

[Ipu pazpaboTke mporpaMmbl MO0 OMOJOTUU TEOPETUUYECKYIO OCHOBY JJISi OIpENETeHHs MOAXO0JI0B K
dbopmMHpoBaHUIO conepkaHus ydeOHoro mpenmera «buonorus» cocTaBUIM: KOHLENTYAIbHbIE IOJIOKEHUS
OI'OC COO o B3aM0O00YCIOBICHHOCTH 1IeJIeH, COAepkKaHUs, pe3yJIbTaTOB 00yUeHHUs U TPEOOBAaHUHN K YPOBHIO
HOJTOTOBKU BBIITYCKHHUKOB, MOJOXEHHUA 00 OOIIMX IEeNAX M NPUHIMIAX, XapaKTePHU3YIOLIMX COBPEMEHHOE
COCTOSIHME€ CHCTEMBI CpeaHero obmiero oOpa3zoBanust B Poccuiickoit denepanmu, a TakKe IOJOXKEHUS O
cneuupuke Ouosoruu, €€ 3HAUYCHUM B I[IO3HAHWU JKUBOW MPHUPOJBI M OOECIEYEHHUU CYILECTBOBAHUS
genoBedeckoro oodmecTa. CoraacHO Ha3BaHHBIM TIOJI0KEHHUSM, OIPEIEIIEHbI OCHOBHBIC (DYHKITH IPOTPaMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o 6uonorun MaéT MpeACTaBICHHE O LETAX, 00 00IIel cTpaTreruu 00y4YeHus, BOCIIUTAHUS U
pa3BuUTHA oOOydwaroIluxcs cpeacTBaMu yueOHoro mpeamera «buonorusi», onpezaenser o0s3aTenbHOE
NPEeIMETHOE COJIep)KaHHEe, €ro CTPYKTYpy, paclpeaesieHHe 10 pas3jieiaaM M TeMaM, PEeKOMEHAYEeMYHO
MOCJIEIOBATEIbHOCTh M3yYeHHMsT y4eOHOro MaTepualia ¢ y4ETOM MEXMPEAMETHBIX W BHYTPUIPEIMETHBIX
CBsI3€H, JIOTUKU 00pa30BaTEILHOTO MPOIIECCa, BO3PACTHBIX 0COOEHHOCTEHN 00yJarOIINXCS.

B mporpamme mo OHONOTHMM TakKe YYHUTHIBAIOTCS TpeOOBAaHUSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM W TPEIMETHBIM pe3yjibTaTaM OOy4eHHS B (OPMHPOBAHWU OCHOBHBIX BHJIOB Y4eOHO-
NIO3HABATEJIbHOM  JIeATEbHOCTH/YUeOHBIX  JIeHCTBUH  OOydaromMXCsi 1O  OCBOCHHMIO  COAEp)KaHUS
Ouoaoruueckoro o0pazoBaHusl.

B mporpamme mo Ouonormum (10-11 kmaccel, 0a30BBI  ypOBEHB) peajH30BaH MPUHIUI
NPEEMCTBEHHOCTH B HM3yYEHHHM OHWOJNOTWH, Onaromaps 4eMy B HEH MPOCMAaTpUBAETCs HAINPaBICHHOCTh Ha
pa3BUTHE 3HAHUWI, CBA3AHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, LEHHOCTHBIX
OpPHUEHTAINH JIMIHOCTH, YKOJOTHYECKOTO MBIIIUICHUS, TIPEICTABICHUI O 3I0POBOM 00pa3e KU3HU 1 OEpeKHBIM
OTHOIIICHHUEM K OKpY>Karolleit mpupoHoii cpene. [loaromy Hapsiny ¢ u3yuyeHueM o0nieOnoIoruyecKux TeOpuid,
a TaKKe 3HAHWWA O CTPOCHHMHU YKHMBBIX CHCTEM DPA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MPOIECCOB B TMpOrpaMMe MO OHOJOTUU YAENECHO BHUMAHHE WCIOIb30BAaHUIO IMOJYYCHHBIX 3HAHUM B
MIOBCEHEBHOM JKU3HU JJISl PEIICHUS TPHUKIATHBIX 3a/1a4, B TOM 4YHCIe: MPO(GUIAKTHKH HACIEICTBEHHBIX
3a00JIeBaHUN  YETIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBaHHS, OOOCHOBAaHHMS  HKOJIOTMYECKU
11EeJIECO00Pa3HOTO TOBEACHHUS B OKPYXKAIOMICH MNPUPOIHON cpene, aHalu3a BIWSHUS XO3AWCTBEHHOU
JESTENIbHOCTH YeNIOBEKa Ha COCTOSIHME MPUPOTHBIX U HMCKYCCTBEHHBIX 3KOCHUCTEM. YCHJIGHHWE BHHUMAHUS K
NPUKIAJHOW  HANpaBIEHHOCTH Yy4yeOHoro mpenMera «buomorus» NPOIUKTOBAHO HEOOXOIUMOCTHIO
oOecrieueHus yCIOBHM AJIsl pEIICHUs OJHOM M3 aKTyalbHBIX 3a]a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHusl,
KOTOpasi mpexanoiaraeT (GpopMUpoOBaHUE Y OOYYArOMIMXCS CIIOCOOHOCTH aJalTUPOBATBCS K HW3MEHEHUSM
JTUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonorus Ha ypoBHe cpenHero oOuiero oOpa3oBaHMsI 3aHMMaeT BaxxHoe MecTo. OHa obecrnieunmBaeT
dbopMupoBaHue y oOydaromuxcs MpeJCTaBIeHU 0 HAyYHOU KapTUHE MUPa, paclIupsieT U 00001aeT 3HaHUs O
JKUBOU TIIPUPOAE, €€ OTINYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpPraHU3allMU M JBOJIOLNHU, CO3HAET YCIOBUS
JUIS: TIO3HAHUS 3aKOHOB JKMBOM TNpupOJbl, (GopMupoBaHUsA (YHKIMOHATBEHOW TPaMOTHOCTH, HAaBBIKOB
3/10pOBOTO U 0€30mMacHOro odpasza >KU3HH, IKOJOTMYECKOTO MBIIIJICHHS, LIEHHOCTHOTO OTHOIIEHUS K >KMBOM
MPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHne OMOJIOTHS UMEET TaKXKe JUIS PEIIeHUS BOCIUTATEIBHBIX W PAa3BUBAIOIIUX 3a/1ad
cpenHero odiiero o0pa3zoBaHus, colUaIn3anuu oOydaromuxcs. M3yuenue 61onoruu o0ecrneurnBaeT yCclIoBus
i (popMUPOBaHUS MHTEIIEKTYaIbHBIX, KOMMYHUKAIIHOHHBIX ¥ HH()OPMAIIMOHHBIX HABBIKOB, 3CTETHYECKON
KyJbTYpbl, CIOCOOCTBYET HHTErpaldi OHOJOTHYECKHX 3HAHHM C MPEICTaBICHUSIMH M3 JPYrHMX Yy4eOHBIX
NPEMETOB, B YACTHOCTH, (PM3UKH, XUMUU U Teorpaduu. Ha3BaHHbIE MON0KEHUS O MpeIHa3HAYCHUH Y4eOHOTO
npenMera «buomorus» COCTaBUIM OCHOBY JUIsl ONPEAENEHUsS MOAXO0I0B K 0TOOPY M CTPYKTYPUPOBAHHIO €0
COJIepKaHUs, PEICTABICHHOTO B IPOrpaMMe 110 OUOJIOTHH.

Ot60p comepxanust yueOHoro mpeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C MO3MIIMMA
KyJIbTYPOCOOOpPa3HOro IMOAXO0/Aa, B COOTBETCTBMM C KOTOPBIM OOydYaroIIMecs [OJKHbl OCBOMTb 3HAaHUS U
YMEHHUsI, 3HaUUMble 17151 GOpMUPOBaHUS 00IEH KyIbTYpbl, ONPEACTSIONINE aIeKBaTHOE MOBEICHNE YelIOBEKa B
OKpY’Kalollel MPUPOIHON cpenie, BOCTpeOOBaHHbBIE B MOBCETHEBHOM KH3HH M NMPAKTUYECKOH IESATEIHHOCTH.
Oco0oe MecTo B ATOW CHUCTEME 3HAHUI 3aHUMAIOT AJIEMEHTHI COAEpIKAaHHs, KOTOPhIE CIIy>)KaT OCHOBOHM st



(GopMHpOBaHUS MPEICTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTUHE MHpa M IIEHHOCTHBIX
OpPHUEHTAIUSX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIUH OHOJIOTMYECKOT0 00pa30BaHMUs.

CrpykTypupoBaHHE COJEpkKaHUs y4yeOHOro MaTepuaja B MporpaMme 1o OHOJOTHMHM OCYIIECTBIEHO C
y4€TOM TIPUOPUTETHOTO 3HAYEHUS 3HAHUKW OO0 OTJIMYMUTENBHBIX OCOOCHHOCTSX JKMBOM MpPUPOABI, O €&
YPOBHEBOH OpraHU3aliK ¥ 3BOIOLMU. B cOOTBETCTBUHU € 3TUM B CTPYKType yueOHoro npeamera «buonsorus»
BBIJIEJICHBl CIIEAYIOLIUE COJEpKaTelbHble JUHUU: «buonorus kak Hayka. MeToabl HaydyHOrO IO3HAHU,
«Knerka kak Ouosnoruueckas cucrema», «OpraHusM Kak Ouosoruueckas cucreman, «Cucrema u
MHOTr000pa3ue OpraHM4YeCKOro MHpPa», «DBOJIONMSA >KUBOW MPHPOIBD», «IKOCHUCTEMBI M MPHUCYIIHE UM
3aKOHOMEPHOCTH.

Henp n3yuenus yuyeOHoro npeamera «buomorus» Ha 6a30BOM YpOBHE — OBJIAJCHHE O0YYarOIIUMUCS
3HAHUSMHM O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHW3allMy JKUBBIX CHUCTEM PAa3HOTO paHra M IMpHOOpeTeHue
YMEHHUH HCIIOJIb30BaTh 3TH 3HAHMS JUIS TPAMOTHBIX JCHCTBHM B OTHOIIEHHWH OOBEKTOB >KMBOM NMPHUPOIBI U
pEeLIeHHs] Pa3InYHbIX )KU3HEHHBIX POOIIEM.

Joctrxkenne nenu u3ydeHusi yaeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CIIeUUBAETCS
pEIIEHUEM CIIEAYIOIINX 3a1a4:

OCBOCHHME OOYYalOIIUMHCS CHCTEMBbl 3HAaHMA O OWOJNIOTHYECKUX TEOPHIX, YUEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSAX, THUIOTe3aX, MpaBWiaX, CIyXalluX OCHOBOM i (OpMUPOBaHMS NPEICTABICHUN O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOrO IIO3HAHMS, CTPOEHUH, MHOTrooO0pa3uu U
O0COOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3alllM, BBIJAIOLIMXCS OTKPBITHSX M COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTHH;

(dopmMHupoBaHKE y 00yYaIOUIMXCS TO3HABATENIBbHBIX, HHTEJUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH B
IpoIlecce aHaIM3a TaHHBIX O MyTSIX Pa3BUTHs B OMOJOTMM HAYYHBIX B3TJISIOB, UIEH U MOAXOJOB K U3YUYEHHUIO
JKUBBIX CUCTEM Pa3HOI'0 YPOBHs OpraHU3aluy;

CTaHOBJIEHUE y OOydYaromuxcs oOIiel KyJabTypbl, (YHKIMOHAJIHHON I'PaMOTHOCTH, Pa3BUTHE YMEHHU
OOBSICHATh U OLICHHMBATh SIBJICHUS OKPYXKAIOLIEr0 MHUpa *KHMBOH MPUPOJbl HA OCHOBAaHMM 3HAHUN U OIBITA,
MOJYYEHHBIX MPU U3YYECHUU OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIIMXCs YMEHMH WIUIIOCTPUPOBATh 3HAYEHHE OMOJOIMYECKMX 3HAHUN B
IPAKTUYECKOM  JI€ATENbHOCTH  YEJIOBEKA, Ppa3BUTHUM COBPEMEHHBIX MEIMLUHCKUX TEXHOJOIMH U
arpoOMOTEXHOJIOTHA;

BOCIHUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKMBOH HPUPOABI, HEOOXOIUMOCTH
OEpe)KHOr0 OTHOLIEHHMA K HeH, COONIOJNEHMs] HTHUYECKMX HOPM I[P IPOBEAECHUM OHOJIOTMYECKUX
HCCIICIOBAHUIA;

OCO3HAHME LIEHHOCTU OMOJIOrMYECKUX 3HAHUH IS MTOBBILIEHUS YPOBHS 9KOJIOTMYECKOM KyJIbTYpBl, IS
(dbopMHPOBaHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHUH U YMEHUN B MOBCEIHEBHOM >KM3HM ISl OLIEHKH IOCJIEICTBUI
CBOEH JEsATETBbHOCTH IO OTHOIICHHIO K OKpYXKalomlell cpene, cOOCTBEHHOMY 3/10pOBbIO, OOOCHOBAaHUE U
cobmoienne Mep porITakTHKN 3a007I€BaHUN.

B cucreme cpennero obmero obpasoBanusi yueOHbIN npeamer «buonorusy, uydaemslii Ha 6a30BOM
YpOBHE, SIBIISIETCSA 00s13aTeNIbHBIM Y4€OHBIM ITPEAMETOM.

Jlnist u3yueHus 6Monoruu Ha 6a30BOM ypOBHE CpelHEro oo1iero oopa3zoBanus oTBoauTcs 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Hezerio).

COJEP)KAHUEOBYYEHUA

10KJIACC

Temal.buosiorussikakHayka.

buonorus xak Hayka. CBsi3b OMOJOTHU C OOIIECTBEHHBIMH, TEXHUUECKUMHU U APYTHMH €CTECTBCHHBIMU
HaykamH, Guiaocopueil, 3TUKOW, SCTETHUKOW W mpaBoM. Ponb Ouomoruu B (GOPMUPOBAHUU COBPEMEHHOMU
Hay4yHOU KapTuHbI Mupa. CrucreMa OMOIOrMYEeCKUX HayK.

Metonpl MO3HAHUS JKUBOM mpupoasl  (HAOMIOJEHUE, OSKCIEPUMEHT, ONUCaHHe, W3MEpEeHue,
KJIaccu(puKalus, MOJSIUPOBaHHE, CTAaTUCTUYECKass 00padOTKa TaHHBIX).

JdemoncTpaumnu:

Ioptpetsl: Y. Japsun, I'. Mennens, H. K. Konbsuos, /Jx. Yorcon nu @. Kpuk.

Tabauiel u cxeMbl: « MeTOIbI TO3HAHUS JKUBOW TPUPOIBD».

JlabopaTopHbIeMNIPAKTHYECKHEPAOOTHI:

[Ipaktuueckass pabortaNe 1. «lcmonp3oBaHUE pPa3IMYHBIX METOJOB MPH H3YYEHHH OHMOIOTHUECKHX
0OBEKTOBY.



Tema2. ) KuBblecHCTEeMbIUMXOPTraHU3AI M.

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Owonoruu. OTiIHYMe KUBBIX CHCTEM OT
HEOPraHUYECKOU NPUPOIBI.

CBoiicTBa OWMOCHUCTEM H WX pa3HOOOpasWe. YPOBHM OpraHu3allid OWOCHUCTEM: MOJICKYJISIPHBIMH,
KJIETOUYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISAIMOHHO-BUIOBOM, SKOCUCTEMHBIA (OMOreOleHOTUYECKHT),
OuochepHBI.

JdemoHncTpauuu:

Ta6uuibl U cxembl: «OCHOBHBIC MPU3HAKH KU3HU», « Y POBHH OPTaHU3AIUHN KUBOW TIPUPOIBD».

Ob6opynoBanue: moaens Moiekyis JJHK.

Tema3. XuMu4ecKkuiicoCTABUCTPOECHUEKIETKH.

XVWMHMUYECKUN COCTAaB KJIETKH. XMMHUYECKHE 3JIEMEHTHI: MAKpOAJIEMEHTBI, MUKpPOAJIEMEHThl. Bona u
MUHEpAJIbHbIE BELIECTBA.

OyHKIMH BOJBI U MUHEPAIbHBIX BEIIEeCTB B KieTke. [logaep:xanne ocMoTuiyeckoro 0anaHca.

Bbenxu. CoctaB u cTpoeHne 6e1KoB. AMHHOKUCIOTH — MOHOMEpHI O0ekoB. HezameHnMble 1 3aMeHUMBbIe
AMUHOKHCIIOTHl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYpPbI OEIKOBOM MOJIEKYJIbI (MIepBUYHAS, BTOPUYHAS,
TPETUYHAsl M YeTBEPTHYHAS CTPYKTypa). XMMUYECKHE CBOMCTBA OenkoB. buonornueckue GpyHKIUN OEIKOB.

®epMeHTHl — Ouonornyeckue kartanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM ILIEHTp, CyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTiinuns epMEeHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrieBonbl: MOHOCaxapubl (TIFOK03a, pudo3a U IE30KCHpUO03a), Aucaxapuipl (caxaposa, JaKTo3a) U
noJjrcaxapubl (Kpaxma, TIHKOTeH, 11eJuTioo3a). buongornueckue GpyHKIUH yTriaeBOA0B.

Jlunuaer:  tpurmnepuasl, QGocdonunuasl, crepouabl. [ uapodunbHO-TUAPOGHOOHBIE  CBOWMCTBA.
Buonornueckue ¢pynkuuu mununoB. CpaBHEHHE YTIIEBOIOB, OCIIKOB M JIUIU/OB KaK HCTOYHUKOB YHEPTUU.

Hyxneunossie kucnotsl: JJHK n PHK. HykneoTuabl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpoeHHE U
¢ynkuuu JJHK. Ctpoenne u pynkiun PHK. Buast PHK. AT®: ctpoenue u GpyHKIUH.

[utonoruss — Hayka o kieTke. KieTouHas Teopwss — mMpuUMeEp B3aUMOACHCTBUS uleld U (PakToB B
HAy4YHOM ITO3HAHUU. MEeTO/bl U3yUeHUs KIIETKH.

Krnerka xak nenoctHas xuBasi cucrema. OO0IIMe NMpU3HAKK KIETOK: 3aMKHYTas Hapy)KHas MeMOpaHa,
monekyisl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oernka.

Tunsl KJIEeTOK: dyKapuoTHUecKas U Mpokapuoruyeckas. OCOOEHHOCTH CTPOCHHSI MPOKAPUOTUYECKOM
kiaetkn. Kierounas crenka Oakrepuil. CTpoeHHME DYKapHOTHUECKOW KIeTKH. OCHOBHBIE OTIMYHUS
pacTUTEILHOM, )KUBOTHON ¥ TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAs CTEHKA, IIMKOKAJIHUKC, UX QpyHKuuu. [Inazmarnyeckas
MeMmOpaHa, e€ cBoiicTtBa U QyHKuuH. [{uTonnazma u e€ opranouasl. OHOMEMOpaHHBIE OPraHOM]IBI KIETKU:
OIIC, ammapat I'onbmku, nmu3ocomsl. [lomyaBTOHOMHBIE OpPraHOMABI KIETKH: MHUTOXOHAPUH, IUIACTUIBL.
[TpoucxoxaeHnre MUTOXOHJIpUM U TiacTul. Buasl mnactua. HemeMOpaHHble opraHouIbl KIETKH: pUOOCOMBI,
KJIETOYHBIN LEHTP, LIEHTPUOJIN, PECHUYKH, )KI'YTUKHA. DYHKIIMHA OpraHOU0B KJIETKH. BrirroueHusl.

SAnpo — perynstopHbiii eHTp KieTku. CTpoeHue sjpa: saepHas 000JI09Ka, KaproIjia3Ma, XpOMaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcmopT BelIecTB B KIIETKE.

JdemoncTpauuu:

Ioptpetel: A. JleBenryk, P.I'ykx, T.IlIBann, M. lllneiinen, P.Bupxos, JIx. Yorcon, @. Kpuk,
M. Yunkunce, P. ®panxiaun, K. M. bap.

/luarpammbl: «Pacnpenenenne XUMHUYECKUX JJIEMEHTOB B HEXHMBOM mpupoae», «Pacnpenenenue
XMMHYECKHX 3JIEMEHTOB B JKUBOI MPUPOLIEY.

Tabmumbl ucxewmbl: «Ilepuonnyeckas TaOnauIa XUMHUYECKUX 3JIEMEHTOB», «CTpOeHHE MOJEKYJIbI
BOJIbl», «bruocunTes 6enka», «CtpoeHue MosieKyibl 0enka», «CtpoeHue pepmenTa», « HykiieHHOBbIE KMCIIOTHI.
JHK», «Ctpoenune monekyinbsl ATD», «CTpoeHne 3ykapuoTHYeCKOM KiIeTKn», « CTpOeHHE JKUBOTHON KIIETKI,
«CTpoeHue pacTUTeNbHON KIETKW», «CTpoeHue NpOKapuOTHUECKON KIETKW», «CTpoeHue sapa KIETKU»,
«YTeBoanl», «JINMHIBD).

OOGopyioBaHKe: CBETOBOM MHMKPOCKOI, 00OpYyJOBaHUE MJs HpPOBEAEHMs HAOIIOJICHUH, HM3MepeHui,
9KCIIEPUMEHTOB, MUKPOIIpeNapaThl PaCTUTEIbHBIX, d)KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

JlabopaTopHblennpakTHYeCKUepadoThI:

JlaboparopHass pabotra Ne 1. «J3yueHue KaTaJIUTUUYECKOW AaKTUBHOCTH (PEPMEHTOB (HA mIpuUMEpe
aMUJIa3bl WK KaTaaasbl)y.




JlaGopaTopHas pabota Ne 2. «M3ydeHue CTpOEHHUs KJICTOK PACTCHHH, JKMBOTHBIX M OaKTEpU IO
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax u X OMUCAHHUEY.

Tema4.’ KuzHeaeaTeIbHOCTHKJIETKH.

OOmeH BemiecTB, WIM MeTa0oJu3M. AcCUMWIAIUSA (TUIACTUYECKHH OOMEH) M JUCCUMUJISAIINS
(oHepreTnyeckuii OOMEH) — JIB€ CTOPOHBI €IUHOTO Mpolecca MmeTradonau3ma. Poinb 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUU B IOHUMAHUU METa00IM3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIA M TeTepoTpodHbIid. Ponb depMeHTOB B 0O0MEHE BelIecTB U
IIPEBPAILCHUH SHEPTUU B KIIETKE.

@otocunte3. CBeroBas u TemHOBas ¢asbl ¢orocunte3a. Peakium ¢orocunresa. DddekTuBHOCTH
doTtocunTe3a. 3HaueHue (GOTOCHMHTE3a IS KU3HU Ha 3emuie. BrnusHue ycmoBuii cpeapl Ha (POTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUU.

XemocuHTe3. XeMOCHHTE3UpYIoIIHe OakTepun. 3HAUCHUE XEeMOCHHTE3a JIJIsl )KU3HU Ha 3emiie.

OHeprerudeckuii 0OMeH B KJeTKe. Paciienienue BenecTs, BbIICICHUE U aKKyMYyJIMPOBAHNUE SHEPIUU B
KJIETKE. DTambl YHepreTudeckoro oomena. ['mukonus. bpoxenue u ero Buabl. KuciopogHoe okuciaeHue, Win
KJIeTouHoe Jpixanue. OkuciaurenbHoe pochopunupoBanue. IPHEeKTUBHOCTH SHEPTETUYECKOTO OOMEHa.

Peaknun matpuuHoro cuHTe3a. ['enernueckas uHpopmanus u JIHK. Peammszanus renermueckoit
uHpopMauu B KieTke. ['eHeTnyeckuii koa M ero cpoicTBa. TpaHckpunius — MaTpuuHbii cuHte3 PHK.
Tpancnsanuss — OwocuHTe3 Oenka. Otambl TpaHcasanuu. KomupoBanue amuHOKucaoT. Pons pubocom B
O6uocuHTe3e OenKa.

Hexnerounsie ¢opmbl xu3HU — BHpYyChl. Mctopus otkpeitusi BupycoB (/I. U. MiBanoBckwuit).
OCOOEHHOCTH CTPOCHMS M KU3HEHHOTO LUKJIa BUPYcOB. bakrepuodaru. bonesnu pacreHuid, >KUBOTHBIX U
YeJI0BEeKa, BBI3bIBa€Mble BHUpycamMu. Bupyc mmmyHonedunmra denoeka (BUY) — BozOyaurens CIIWa.
OOpaTHasi TpaHCKPUTIIHS, peBepTa3a u uHTerpasa. llpodunakTuka pacnpocTpaHeHHUsI BUPYCHBIX 3a00JIeBaHU.

JdemoHcTpauuu:

Hoptpetsl: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuibl 1 cxembl: « Tunel utanus», «Metabonuzm», « MUTOXOHIIPUSIY», « IHEPTETHUESCKUI OOMEHY,
«Xnoporutacty, «®otocunres», «Crpoenue AHK», «Ctpoenume u ¢yHKuMoHMpoBaHuEe TreHa», «CuHTe3
oenkay, «['eneTnueckuit ko, «Bupyce», «bakrepuodaru», «CtpoeHue u )ku3HeHHBIH 1k Bupyca CI11/la,
6axrepuodaray, «Pemmukanus JTHK».

O6opynoBanue: moaenu-amminkanun  «YaBoenane JHK wu Ttpanckpunuwms», «buocuHTe3 Oenkay,
«Ctpoenue knetkw», moaens crpykrypst JHK.

TemaS.PazMHoOKeHHENMHAUBUAYAJIbHOEPA3BUTHEOPTaHU3MOB.

Krnerounslit uki, win kM3HEeHHbIM 1MKI KieTku. MuTepdasza u muros. Ilponeccsl, nporekaroye B
uHTepdase. Permkanus — peakiust marpuyHoro cunresza JJIHK. Ctpoenune xpomocom. XpoMOCOMHBII Habop —
KapuOTHUIl. JIMTUIOMAHBIA M TalJOUJIHBIM XpOMOCOMHBIE HaOOpbl. XpomaTuabl. LluTomornyeckue OCHOBBI
Pa3MHOKEHUS U MH/IMBUTyaJIbHOTO PAa3BUTHS OPTaHU3MOB.

Henenune knerkn — muto3. Cragum muto3a. [Iponeccel, mpoucxoasmye Ha pa3HbIX CTAIUSAX MHUTO3a.
buosornueckuil CMbICII MUTO3A.

[Iporpammupyemas rudesnb KIeTKH — anomnTo3.

@DopMbI pa3sMHOKEHHUSI OPraHU3MOB: Oecrosoe U MmosioBoe. Buipl 6ecrnosoro pa3MHOKEHHS: AEJICHHUE
Ha/JBO€, IIOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHWE, BET€TaTUBHOE pPa3MHOXKEHHUE.
HckyccTBEeHHOE KIOHMPOBAaHUE OPTaHU3MOB, €70 3HAYEHHUE JUISl CEJIEKIUU.

[TosnoBoe pa3MHOXKEHUE, €ro OTIMYUS OT OECIIONOro.

Meiio3. Cragun meiiosza. [Ipouecchl, nmpoucxonsamue Ha craausax menosa. IloBenenue xpomocom B
Mmerose. Kpoccunrosep. bruonornyeckuii CMbICT M 3HaYEHUE MENH03a.

I'ameTorenes — npouecc 00pa3oBaHus MOJOBBIX KIETOK Y *KHUBOTHBIX. [10I0BBIE JKee3bl: CEMEHHUKU U
suaHuKU. OOpa3oBaHKME W PAa3BUTHUE TOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/l, SIMIIEKIETKA) — CIIepMaTOTreHe3
u oBoreHe3. OcoOOEHHOCTH CTPOEHHUS SUIEKIETOK U criepmaro3on1oB. Omionorsopenue. [lapreHorenes.

NunuBunyanpHOe pa3BuUTHE (OHTOTEHE3). OMOpHOHAIBLHOE pa3BUTHE (IMOpUOTEHE3). DTambl
SMOPHOHAJIBHOTO  Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTPyJsALus, OpraHOI'€HE3.
[ToctamOpuoHanbHOE pa3BuTHE. TUIBI MOCTAIMOPHMOHAIBLHOTO PA3BUTHUS: MPSAMOE, HENpsAMoe (JIMYMHOYHOE).
BnusiHue cpespl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOCTBA.

PocT u pa3Butue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaIUU PAa3BUTHSL.

Jdemoncrpanum:



Tabmuiel 1 cxembl: «DOpMbI Pa3MHOKEHHUSI OPTaHU3MOBY», «J[BOWHOE OMIIOOTBOPEHUE Y LIBETKOBBIX
pactenuii», «BereratuBHOE pa3MHOXKEHHE pAaCTeHHID», «JleneHue kineTku Oakrepuid», «CTpoeHHE MOJIOBBIX
KJIETOK», «CTpoeHne xpomocomby, «Knetounsiii uukimy, «Pemmukanus JHK», «Murtosy, «Meios», «lIpsmoe
U HEenpsiMoe pa3BUTUE», «['ameTorenes y MiIeKONMUTAIOIIUX U YelloBeKa», « OCHOBHBIEC CTA MU OHTOTECHE3a.

O06opynoBaHue: MUKPOCKOM, MHKporpenapaTsl «CriepMaTo3ouabl MIICKOMHUTAIOIIEroy, «Sliflexnerka
MJIeKonuTaromero», «KapuokuHnes B KJIETKax KOpEIIKa JIyKa», MarHUTHas MoJleib-aniuinkauus «Jlenenue
kietkn», moaenb JIHK, Moaens meTadazHol XpOMOCOMBI.

JlabopaTopHbleMnpaKkTHYeCKUEPAOOTHI:

JlaGopaTopHas pabdota Ne 3. «HaOmroneHre MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIpenaparaxy.

JlaGopaTtopHnas padota Ne 4. «/3yueHne CTpOCHHUS MOJOBBIX KJIETOK HAa TOTOBBIX MHKpPOIIpENapaTaxy.

Tema6.HacjiencTBEeHHOCTBLMU3MEHYNBOCTHOPTIaHU3MOB.

[Ipenmer u 3amaum reHeTuku. Vctopusi pa3BuTUs TeHETUKU. Pojb LUTONOrMM U 3MOPUOJIOTHU B
CTaHOBJIEHUH T'€HETUKH. BKiag poCcCUICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE F€HETHKU. MeTOo bl TeHEeTUKU
(THOPUIOTOTUYECKUH, IIUTOTCHETUIECKUI, MOJIEKYIIpHO-TeHeTuYeCKrii). OCHOBHBIE TEHETUYECKHE TOHSTHS.
['eneTnueckas CHMBOJIMKA, UCIIOJIb3yEMAsl B CXEMaxX CKPEIIUBAHUN.

3aKOHOMEPHOCTH HAcCJEIOBaHMs TNPU3HAKOB, ycTaHOBIeHHble I. Mengenem. MoHoruOpuaHOe
CKpelllMBaHHe. 3aKOH eIMHOO00pa3usi TMOpPUAOB MepBOro mokosieHus. [IpaBuimo JOMHUHHUpOBaHMSA. 3aKOH
paclleieHus MpU3HaKkoB. [ unore3a yuctoTel rameT. [1onHOe 1 HEMOIHOE TOMUHUPOBAHHUE.

JurubpugHoe ckpermuBaHue. 3aKOH HE3aBHCHUMOIO HacleZJOBaHMS MpH3HAKOB. LluTtorenernyeckue
OCHOBBI JUTHOPHUIHOTO CKpeIIMBaHUs. AHaAIW3MpYOIIee CKpelmuBanue. Mcnonp3oBaHUE aHATU3UPYIOMIETO
CKpEIIUBAHUS JUIsSl ONIPEICIICHUs TeHOTUIIa 0COOU.

CueruieHHoe HaciezoBaHue npu3HakoB. Pabora T. Moprana mo cuerieHHOMY HacjelIOBaHHUIO TE€HOB.
Hapyuienue cuenenus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTHU. [ €eHeTHUUEeCKrEe KapThl.

l'eneruka mnosa. XpOMOCOMHOE OMNpENEICHHE Ioja. AyTOCOMBI W MOJOBBIE XPOMOCOMBI.
['omorameTHble U reTeporamMeTHble Opranu3Mbl. HaciienoBanue npu3HakoB, CLENJIEHHBIX C TOJIOM.

N3meHunBOoCTh. Buabsl W3MEHUYMBOCTH: HEHACHEJACTBEHHas W HacieAcTBeHHass. Ponb cpenpl B
HEHACJIEICTBEHHON N3MEHUMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIIMOHHON N3MEHYUBOCTU. BapuannoHHbIH psj
Y BapuannoHHas kpuas. Hopma peakunn npusHaka. KoauuecTBEHHbIE M KAUECTBEHHBIE IPU3HAKU U KX HOpMa
peakuuu. CBoiicTBa MOAM(PUKALIMOHHON H3MEHYUBOCTH.

HacnencrBennasi, wiM TeHOTHIIMYECKas, U3MEHUMBOCTh. KomMOMHAaTHMBHAs HM3MEHUYMBOCTh. Meilo3 u
MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHYMBOCTU. MyTalnoHHasi M3MeHYHBOCTh. Knaccudukanus
MyTalluii: TeHHbIE, XpPOMOCOMHbBIE, FfeHOMHbIe. YacToTa U mpuuuHbl MyTanuil. MyTtarenssle (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSIZI0OB B HAclIeICTBEHHOM n3MeHunBocTy H. M. BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYMBOCTb.

I'enetuka uenoseka. Kapuorumn yenoeka. OCHOBHbIE METO/bl TEHETUKH YEIIOBEKA: T€HEATIOTMUECKUH,
OJIM3HEIOBBIN,  IUTOTCHETUYECKUM,  OMOXUMHUYECKHH,  MOJEKyJsipHO-reHeTndeckuil.  CoBpeMEHHOE
ONPEAEIIEHUE TEHOTHUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHKE, B TOM yucie ¢ nomoupio [T1P-
a"Hanu3za. HacneacTtBeHHble 3a00JIeBaHUSA dYeJIOBEKAa: TEeHHBIC 0o0je3HU, OO0JE3HM C HACJEeICTBEHHOU
IPepacoNOKEHHOCTBIO, XPOMOCOMHbIE Oone3Hu. ComaTHyeckue U TeHepaTuBHble MyTaluu. CTBOJIOBBIE
kieTku. [lpuHmumel 310poBOoro obOpasa >KW3HU, JAMATHOCTUKH, MPOPUIAKTUKH W JICYCHHS] TEHETHUYECKHUX
Oone3neit. MeanKo-reHeTUYeCKOe KOHCYIbTUPOBaHNE. 3HAUCHNE MEIUIIMHCKON TeHETUKH B MPEAOTBPAIlCHUN
U JICYCHUH TeHEeTHYECKUX 3a00JIeBaHM uenoBeKa.

JdemoHncTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H.
. BaBuios.

Tabmuibl 1 cxempl: «MOHOTUOPUIHOE CKPELIMBAHUE W €r0 LUTOT€HETHYECKass OCHOBa», «3aKOH
pacIlerVIeHusI U €ro IIUTOICHETUYECKask OCHOBa», «3aKOH YHMCTOTHI TaMeT», «J{urubpuaHOoe CKpellnBaHue),
«lluTomornueckrue OCHOBBI TUTHOPHUIHOTO CKpEIIMBaHUM», «Meio3y, «B3anMoneiicTBrue anienbHBIX TEHOBY,
«l'eHeTnueckre KapThl pacTEHUM, >KUBOTHBIX U 4eloBeKa», «l'eHeTnka mosa», «3aKOHOMEPHOCTH
HACJIEJ0BAHMS, CLEIJIEHHOTO € NOJIOM», «KapuHoTWmbl 4enoBeKka M JKUBOTHBIX», «BHIbl M3MEHYHMBOCTHY,
«Moaudukanmonnas Hu3MEHYMBOCTh», «HacnemoBanue pesyc-hakropa», «l'eHeTHMKa Tpynm KpOBUY,
«MyTanroHHasi U3MEHYUBOCTHY.



OO6opynoBaHue: MOAETU-ANILTUKALUN «MonorubpuaHoe CKpELIMBAHUEY, «Henomxoe
JOMHHUPOBaHUEY», «JluruOpunnoe ckpemmuBanue», «llepekpéct XxpoMocoM», MHUKPOCKON W MHUKpOIMpenapar
«/pozoduna» (Hopma, myTaruu GopMbl KPBUILEB U OKPACKH Tena), repdapuii «['opox moceBHOi».

JlabopaTopHbleMNIPaKTHYEeCKUEPAOOTHI:

JlaboparopHas padota Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPHIHOTO U AUTHOPUIHOTO CKPEUIMBAHUS
y Ip030(HIIBI HAa TOTOBBIX MUKPOITPENapaTaxy.

JlaGopaTopHas pabora Ne6. «M3ydyenne MoauUKAIMOHHON W3MEHYMBOCTH, ITIOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a U BAPUALUOHHON KPUBON.

JlaGopaTtopHas padota Ne 7. « AHanu3 MyTaiuii y 1po30¢uibl Ha TOTOBBIX MUKPOIIpErapaTaxy.

[IpaxTuyeckas padora Ne 2. «CocTaBlieHHE U aHATIN3 POJIOCIOBHBIX YETOBEKaY.

Tema7.CenexkuuusiopranusmMoB.OCHOBBIOHOTEXHOJIOTUH.

Cenexkuus KaK HayKa U IpoIecC. 3apoKIeHUe CeleKiu U qomectukanus. Yuenue H. M. BaBuiosa o
[EHTpaxX MPOUCXOXKICHUS M MHOT000pa3usi KyJIbTypHBIX pacTeHHH. LI[eHTpBI NMPOUCXOXKICHHS JTOMAITHHX
KUBOTHBIX. COpT, NOPO/IA, IITAMM.

CoBpeMeHHbIE METObI CelEeKIMU. MacCoBBI M MHAMBHUIYAJIbHBII OTOOpPHI B CEJEKIMHM PACTEHUH U
KUBOTHBIX. OlleHKa »JKcTepbepa. bIM3KOPOACTBEHHOE CKpelllMBaHWE — WHOpUIMHT. Ywucras IUHHA.
CkpemBanue 4YHCTHIX JMHUH. [erepo3uc, wmnm rubpuaHas cuna. HepoacTBeHHOE CKpellMBaHHE —
aytOpunuur. OrtnanéHHas rubpuamzanuss U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 U IOJIy4eHHe
NOJUIUIONAOB. JIOCTHKEHUS CEJIEKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

brorexHomorus kak oTpacib MPOoU3BOACTBA. ['eHHAsh MHXKEHEpHUs. DTallbl CO3/IaHUsS PEKOMOMHAHTHOM
JAHK u Ttpancrennbix opranusmoB. Kierounas wumkeHepusi. KieTouHble KyJnbTypbl. MHKPOKIOHAIBbHOE
pa3smMHOkeHHe pacTeHud. KiloHHpoBaHME BBICOKONPOAYKTHUBHBIX CEIbCKOXO35HMCTBEHHBIX OPIraHU3MOB.
Dkonoruyeckue u 3rndeckue npodiemel. MO — reneTnuecky MOAUDUITUPOBAHHbBIE OPTaHU3MBI.

JleMOHCcTpanuu:

Hoprpetsl: H. N. BaBunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. @. VBaHOB.

Tabmumbl 1 cxeMmbl: kKapta «L{eHTpbl NpPOUCXOXKIAEHHST W MHOrooOpasusi KyJbTYpHBIX PacTEHHID»,
«IToponbl JOMAIIHUX KXUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «Otnanéunas rudpuausanus», «PadboTsl
akanemuka M. @. UBanomay, «llomumnonnus», «OO0BEKTHI OHOTEXHONOTHUW», «KJIETOUHBIE KYJIbTYphl H
KJIOHMpOBaHUeE», « KOHCTpynpoBaHue 1 nepeHoc reHoB, XpOMOCOM).

O6opyoBaHue: MyJISDKA IUIOZIOB M KOPHEIUIOAOB AMKUX (OpPM U KYJIbTYpHBIX COPTOB DPAaCTEHUH,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHbleHNIpaKTHYeCKNEPAOOTHI:

Okckypeusi«OCHOBHBIE METOJbI M JOCTHIKEHMSI CEJIEKIIMM PACTEHUM U KUBOTHBIX (HA CEJIEKLIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOHUCHBITATENbHBIM Yy4YacTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11KJIACC

Temal.JBoTIOHOHHASIONOIOT HS.

[Ipennoceiiki BO3HUKHOBEHHUSI HBOJIIOLIMOHHOW TEOpUHU. OBOJIIOIMOHHAS Teopus M €€ MecTo B
6uosioruu. BriusiHIE HBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CunerenbctBa 3BodtonuM. [lameoHTonornyeckue: IMOCIENOBATEIbHOCTh IOSIBJICHHUS BHUAOB B
NaJICOHTOJIOTHUECKOM JieTonucH, nepexonnsle ¢opmbl. buoreorpaduueckne: cXoAcTBO U pasnuuue ¢ayH U
(b0p MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJACTBA U PA3INUMs SMOPHOHOB pa3HbIX BHUJIOB IMO3BOHOYHBIX. CpaBHUTEIBHO-
AQHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTMYHbIe, pPyAUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKyJIIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJEICTBEHHOCTH W OCHOBHBIX METa0OMMYECKUX IyTeH y BCeX
OpraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. IIpeanocbuiku BOZHMKHOBEHHMS JapBHHM3Ma. [[BIKyIME CHIIBI
SBOJIIOLIMM BUJIOB 10 JlapBuHY (M30BITOUHOE Pa3MHOKEHUE MPU OTPAHUYEHHOCTU PECYpPCOB, HEONpPEAeIEHHAs
U3MEHYUBOCTb, 00pbOa 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunreruueckas Teopus 3Bosmonuu (CTD) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tomysanus kak equHULA BU1A U 3BOJIOLUY.

JiBuokyuue cuibl ((hakTopbl) SBONIOIMH BUJOB B Ipupojie. MyTallMOHHBIN Mpoliecc 1 KOMOMHATHUBHAS
U3MEHYUBOCTb. [lonmysAIioHHbIE BOIHBI U Apeiid reHoB. M30amust 1 MUrpanus.

EctectBennblit 0TOOp — HanpaBisioLUi GpakTop 3BosoUnnd. DOpMbI €CTECTBEHHOTO 0TOOpA.



[IpucnocoOneHHOCT, OpPraHU3MOB Kak pe3yjbTaT »dBomonuu. [lpumepsl mnpucnocoOaeHuit y
Opranu3MoB. ApoMopd03bl ¥ UAHO0ATANI TAIIUH.

Bun u BugoobpazoBanue. Kputepuu Buna. OcHoBHBIE (opMBI BUA00Opa3oBaHUs: reorpaduueckoe,
IKOJIOTHYECKOE.

MakposBomtonusi. @opMbl IBOOLUU: (UIIETUYECKas, TUBEPreHTHAs,, KOHBEPTreHTHAs!, MapaiesibHasl.
HeobpaTumocTs 3BOIONUH.

[Ipoucxoxaenne OT HeclNeUUATM3UPOBAHHBIX mpenkoB. Ilporpeccupyromas crnenuamu3anus.
AJlanTMBHAs pajualus.

JdemoHcTpauuu:

Hoptpetst: K. JIunne#, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens,
®. Mromep, A. H. Ceep1ios.

TaOmuuer u cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emie», «3apoJbllId TO3BOHOYHBIX
JKUBOTHBIX», «Apxeontepukcy, «Dopmbl 00ppOBI 3a cymiecTBoBaHUE», «EcTecTBEeHHBIN 0TOOPY,
«MHuoroo6pa3ue copToB pacTeHMil», «MHOrooOpasue Mmopoj KHUBOTHBIX», «[lomymsauum», «MyTtanmonHas
U3MEHYUBOCTB», «Apomopdo3e», «Manoamanranumy», «OOmas pgereHepauus», «J[Bmwxymme cuibl
sBomronmn», «Kapra-cxema Mapmpyra mytemectBus Y. lapsuna», «boprba 3a  cymiecTBOBaHHEY,
«IIpucnocobeHHOCTD OpPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHuey, «IKOJIOTUYECKOE
BU000pa30BaHUEY.

OO6opynoBaHue: KOJUIEKIMST HACEKOMBIX C Pa3IMYHBIMM THUIIAMH OKpPAaCKH, HA0Op IUIOJOB U CEMSH,
koyuteknus «lIpuMepsl 3alUTHBIX MPUCTIOCOONEHUN Y KUBOTHBIX», MOaeNnb «OCHOBHBIC HaINpaBIICHUS
3BOJIIOLIMMY, 00bEMHAs MOIeNb «CTPOEHHE FOJIOBHOT'O MO3Ta MMO3BOHOYHBIX).

buoreorpaduueckass kapra mupa, KoJUieKiuss «QDOpMbI COXPAHHOCTH HCKOMAEMbBIX XUBOTHBIX U
pacTteHuit», moaens ammiaukauus «llepexpéct xpomocom», BlaxHble mpenaparbl «Pa3BUTHE HACEKOMOIO»,
«Pa3Butue narymkm», MEKpornpenapat «Jpo3zoduia» (Hopma, MyTanuu (OpMbI KPBUTHEB U OKPACKU TEJIA).

JlaGopaTopHbleHNIpaKTHYeCKUEPAOOTHI:

JlaGopatopnas padota Ne 1. «CpaBHeHue BUIOB 110 MOP(}HOIIOTHIECKOMY KPHUTEPHION.

JlabopaTopHass pabora Ne 2. «OmnmcaHue NPUCIIOCOOJEHHOCTH OpraHu3Ma U €€ OTHOCHTEIIBHOTO
XapaxkTepay.

Tema2.Bo3HNKHOBeHHeHPa3BUTHE:KU3HUHA3eMuIe.

JlonayuyHble NpeACTaBICHUS O 3apOKJICHHUH XU3HHU. HaydHble rumorTe3bl BO3HMKHOBEHMS JKU3HU Ha
3emiie: abuoreHes3 M maHcrepMusi. XUMHUYECKasi BOMIONMA. AOMOTEHHBI CHHTE3 OPraHMYECKUX BEIECTB M3
HEOPraHWYEeCKUX. OKCHEPUMEHTAIBHOE IMOATBEPKICHUE XUMUYECKOM »HBoirouuu. HavanbHble 3Tamnsl
6uosornueckoit spomonuu. ['unoresa PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYP U BO3HUKHOBEHHUE
npoTokieTku. [lepBbie KieTku U ux 3BoJtoLus. @opMUpPOBaHUE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PazButue xu3uu Ha 3emse mo 3pam U nepuonaaMm. Karapxeil. Apxelckas M NpOTEpO30MCKast 3pHbI.
[Taneozoiickass »pa u e€ mepuonabl: KEeMOpPUHCKUN, OPAOBUKCKUM, CHUIYpUHCKUN, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, [IEPMCKHIA.

Me3o30lickas 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKHI, METOBOIA.

Kaitno3oiickas spa u e€ nepuojbl: ajJeoreHOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepruCTHKa KJIMMaTa U Fe€0JIOTHYECKUX MporieccoB. OCHOBHBIE 3TaIlbl HBOJIFOLIUN PACTUTEIBHOIO U
KUBOTHOTO MHpa. ApoMopd03bl y pacTeHHId U KUBOTHBIX. [losiBIIeHHE, paclBeT U BBIMUPAHHUE TPYI KUBBIX
OpraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpak€HUE 3BOIMIOUUH. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB.

OBOJIIOLIMSL  YEJIOBEKa. AHTPOINOJOrvs Kak Hayka. Pa3BuTHE MpeAcTaBiICHUN O NPOUCXOXKICHUU
yeinoBeka. MeToapl u3ydeHHs aHTpororenesa. (CXoAcTBa M pa3iuuus 4YEJNOBEKA U JKUBOTHBIX.
CucreMaTn4ecKoe NOJI0KEHUE YETI0BEKa.

JBuxyue cuibl (pakTopsl) aHTpornorenesa. HacnenctBeHHasi K3MEHUYMBOCTb U €CTECTBEHHBIN 0TOOP.
OO0u1ecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH TPYAa, MBIIIJICHUE, PEUb.

OcHOBHbIE CTaAMM M BETBU 3BOJIOLUM YeJOBEKa: aBCTpajonuTekd, Yemoek ymenblii, YenoBek
npsAMoXoAsami, YenoBek HeaHAEpTAIbCKHUM, YenoBek pa3yMHbId. Haxoaku MCKOMaeMbIX OCTAaTKOB, BpeMs
CyIIECTBOBaHUS, 00JACTh PACTIPOCTPAHEHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHSL.

Yenoseyeckne packl. OCHOBHBIE OOJIBIINE PAChl: €BPONEOUIHAs (eBpa3uiicKas), Herpo-aBCTpalonIHas
(9KBaTOpHANIbHAS), MOHTOJIONIHAS (a3MATCKO-aMepHUKaHCKast). YepThl MpucrocoOJIEHHOCTH MPEeICTaBUTENEH
4eJI0BEYECKHX Pac K yCIOBUAM CyllecTBOBaHMs. EqMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:



Loptpetsl: ®. Penu, JI. [Tactep, A. . Onapun, C. Muiep, I'. FOpu, Y. dapBuH.

Tabmuuer u_cxemsl: «Bo3nukHoBenne CoiHEYHOW cUCTEMbD», «Pa3BUTHE OPraHUYECKOTO MHPay,
«PactutenpHas kinetka», <«OKuBoTHas kieTtka», «lIpokapuormueckass kierka», «CoBpeMeHHas cHUCTEMa
OpraHMYecKoro mupa», «CpaBHEHME aHATOMUYECKUX YEpPT CTPOCHUS YEJIOBEKAa M YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTMYECKUX HAXOJOK IMPEJKOB COBPEMEHHOTO UEJIOBEKay,
«/lpeBHelimune moan», «pesHue moan», «llepBeie COBpeMEHHBIE JII0AN», «HenoBeduecKkue pacsh».

O6opynopanue: Mmysku  «lIpoucxoxnenue dvenoBeka» (OIOCTBI aBCTPAJONUTEKa, MUTEKAHTPOIA,
HEeaHJepTaliblla, KPOMAaHBOHIIA), CJICNKH WIN H300paXeHHs KaMEHHBIX OpYJIUil MEepBOOBITHOIO YEIOBEKa
(kaMHU-YomIIephbl, pyOmia, ckpebiia), reoXpOHOJOTHYECKass TaOnuIa, KOJUIeKIus «POoOpMbl COXPaHHOCTH
MCKOIIAEMBbIX )KHUBOTHBIX U PACTCHUI».

JlaGopaTopHbleHNIpaKTHYeCKHNEPAOOTHI:

[IpaxTuyeckas padora Ne 1. «M3ydeHne HCKONMaeMbIX OCTATKOB PACTEHUH 1 )KUBOTHBIX B KOJUIEKIIUAX).

DKCKypcus « IBOIONNS OPTaHUUECKOT0 MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIA WU KPAeBEIUECKUMA
My3ei).

Tema3.Oprann3mMbInoKpy:Kalomascpea.

DOKoJorusi Kak Hayka. 3aJadud M paslesibl 3KOJIOTHH. MEeTOIbl 3KOJOTHMYECKHUX HCCIEIOBAHMIM.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpbl 00uTaHMsI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIlIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonorndeckue paxtopsl. Knaccudukanus skonornyecknx GpakTopoB: aOHOTHYECKHE, OMOTHUECKUE U
aHTponoreHHsble. JlelicTBrE 3KOIOTHYeCKUX (PAKTOPOB Ha OPTraHU3MBI.

AbuoTtnueckue (HakToOphl: CBET, TeMIepaTypa, BiIaxHOCTb. DotonepuonusMm. [IpucnocobneHus
OpPraHU3MOB K JIeHCTBHUIO abnoTndeckux (hakTopoB. buonornueckrue puTMsal.

buotnueckue pakropsl. Bunsl 6MoTHYECKMX B3aUMOACHCTBUI: KOHKYPEHIIMS, XUIIITHUYECTBO, CUMONO3
u ero ¢dopmbl. [lapazutusm, koomeparusi, MyTyaau3M, KOMMEHCAIW3M (KBAPTHUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HelTpanu3Mm. 3HaueHHEe OMOTHMYECKHX B3aUMOJICHCTBUI AJIs CYIIECTBOBAHUS OPTraHU3MOB B
MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEepPUCTUKU monyJsauud. OCHOBHBIE IOKA3aTENM MOIMYJISLUUU: YUCICHHOCTD,
IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPUPOCT, MUrpauus. J[MHaMHUKa YUCIEHHOCTH MOMYJISIUU U €&
perymsiuus.

JdemoHcTpauuu:

Hoptpetsl: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuubl u  cxembl: kKapta «[Ipupomusie 30HBI  3emnu», «Cpeasl OOWUTaHHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomynsmun», «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH MOMYJSIUU HUHDY30pHUH-
Tybenbkny, «llumessie nemm.

JlabopaTopHbleMNIpaKTHYeCKUEPAdOTHI:

JlabopaTtopHnas padota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUSY.

JlaGopartopHas pabota Ne 4. «BausHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISIIIAI pa3HBIX BUIOB PACTCHHIN.

Tema4.Coo011ecTBAaNIKOI0THYECKHECHCTEMBI.

CoobmiecTBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuiesas). Buasl-noMmuHaHThl. CBSI3U B OUOIIEHO3E.

Dkonorudeckue cuctemsl (3kocuctemsl). [Tonarue 00 skocucreme u 6uoreoneHose. OyHKIMOHAIBHBIE
KOMITOHEHTBI YKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, pEIYIIeHThL. KpyroBOpOT BemIecTB M MOTOK SHEPTHH B
skocucreme. Tpoduueckue (nMuieBble) YpoBHU 3KocucTeMbl. [Iumessie nenu u ceth. OCHOBHBIE TOKa3aTeNN
9KOCUCTEMBI: OHOMacca, MPOAYKLHSA. ODKOJOTHYECKHE MHUpPAaMUAbI: MPOAYKIMH, YHCIEHHOCTH, OMOMACCHI.
CBoiicTBa HKOCHUCTEM: YCTOMUMBOCTB, CaMOperyJisilus, pazsutue. Cykieccusl.

[Ipupoansie 3x0ocUCcTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMAa XBOMHOIO WJIM HIMPOKOJIUCTBEHHOTO
jeca.

AHTpPOIOTreHHBIE SKOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOo3KocucTeMbl. buonornyeckoe 1 X03s1iiCTBEHHOE
3HAaYeHUE arpo’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak GpakTop ycTOWunBOCTH dKocucTeM. CoxXpaHeHne OMOIOTUYECKOT0 pa3HOo00pa3us
Ha 3eMiie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panuiipi, coctaB u cTpykrypa 0uochepst. JKuBoe BEIIeCTBO
u ero (Qynkuun. OcobeHHocTH OHOC(epbl Kak TII00albHOW 3KOCHCTEMBL. JluHamudeckoe paBHOBECHE U
obOpaTHas cBs3b B Ouocdepe.



KpyroBopoTbl BemecTB U OMOreOXMMHMYECKHE ILMKIBI 3JIEMEHTOB (yriepoja, a3ora). 30HAIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YemoBeuectBo B Ouochepe 3emun. AHTpONOTeHHBbIE U3MEHEHHS B Ouocdepe. [nobanbHbIC
HKOJIOTHUECKUE MPOOIIEMBI.

CocymecTBoBaHue MpUpoAbl u  yenoBedecTBa. CoxpaneHue OuopasHooOpasus Kak OCHOBa
ycroitunBoctn  Omocepsl. OCHOBa palMOHAIBHOTO — YNPAaBJIECHUS MPHPOIHBIMU pEeCypcaMH H X
UCIONIb30BaHue. JlocTikeHust OMOIOruK U OXpaHa MPUPO/IBIL.

JdemoHncTpauuu:

Hoptpetni: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxembl: «Ilumessie enny», «buorenos: cocraB u crpykrypay, «lIpupoansie coolmiecTBay,
«llenu nmutanusy, «Konoruyeckas nupamuaay, «buocdepa u yenosek», «IxocrucreMa MUPOKOIUCTBEHHOTO
Jeca», «DKOcHCTEMa XBOWHOTO jeca», «buoneHo3 Bogoémay, «ArpoueHos», «IIpuMepHble aHTpONOTreHHbIE
BO3/ICICTBUS Ha MPHUPOAY», «BaxkHeillline UCTOYHUKU 3arps3HEHHs] BO3/AyXa W TPYHTOBBIX Boa», «[louBa —
Ba)KHEHIIas cocTaBistomas ouocheps», «Pakropsl Aerpaganuu nous», «[lapHUKOBBINA d3PdexT», «DPakTOpbI
PaIMOaKTUBHOTO 3arpsi3HeHUs: 6mocdepnl», «OOmas crpykrypa Omochepsr», «PacmpocTpaHeHue XU3HH B
o6uochepe», «O30HOBBINA 3kpaH Onocheps», «Kpyrosopor yriepona B O6uocdepe», «KpyroBopor azora B
IPUPOJIEN.

Ob6opynoBanue: Mmoaenb-ammiankaims  «Tunuuynsle  OuoueHo3b»,  repbapmii  «PacTturenbHbie
coobiecTBa», kojutekiun «buonenos», «Bpeaurenn BaKHEWIINX CEIbCKOXO3AMCTBEHHBIX KYJIBTYPY,
repOapuy M KOJUIEKIIMHA PACTEHUH U KUBOTHBIX, MPUHAJUIEkKAIINE K PA3HBIM 3KOJIOTMYECKUM TPYIIIaM OJHOTO
Buna, Kpacnas kaura Poccuiickoit deneparuu, n300pakeHNsI OXpaHsIEMbIX BUJIOB PACTCHUHN U )KUBOTHBIX.
[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA ITPOTPAMMBI 110 BHUOJIOTMM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycranaBiauBaloTcs TpeOOBaHMS K pPe3yJibTaTaM OCBOCHHS OOYyYarOUTUMUCS
pOrpaMM CpeHero o0IIero 00pa3oBaHus: TUYHOCTHBIM, METAIIPEMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIEPE3YJIBTATHI

B cTpykType JIMYHOCTHBIX PE3YJbTATOB OCBOEHUS IpeaMera «bHOonorus» BBIIEICHBI CIEAYIOLINE
COCTABJISIONINE: OCO3HAHHE OOYYAIOIIMMHUCS POCCHMCKON T'PaKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOATCIIBHOCTU W CAMOOIIPCACIICHHUIO, HAJIWNYHUC MOTHUBAIlUU K O6y‘-ICHI/IIO 6I/IOJIOF 1H,
[eJICHAIIPABICHHOE PAa3BUTHE BHYTPCHHUX YOCKICHHN JIMYHOCTH HA OCHOBE KJIIOUEBBIX IICHHOCTEH W
UCTOPUYECKUX TPATULMNA pPa3BUTUS OHOJIOIMYECKOr0 3HAHMS, TOTOBHOCTh M CHOCOOHOCTH OOY4YaIOLIMXCS
PYKOBOJACTBOBATLCA B cBOEH JACATCIBHOCTH HCHHOCTHO-CMBICIIOBBIMH YCTAaHOBKaMH, MNPUCYIIUMU CUCTEMEC
OMOJIOTUYECKOr0 00pa30BaHUS, HATUYHE JKOJIOTUYECKOTO MPABOCO3HAHUS, CIMOCOOHOCTH CTaBUTh IETU U
CTPOUTDH )KU3HCHHBIC IIJIaAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUSI mpeamera «bHoNOrusy MOCTHUTalTCs B €IWHCTBE Y4eOHOU U
BOCIIMTATEILHOU JACATCIIBHOCTH B COOTBCTCTBHU C TpaJulIMOHHBIMU pOCCHfICKHMI/I CONOKYJIbTYPHBIMH,
HUCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MIPUHITHIMU B OOIIECTBE MpaBWJIAMU M HOPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS M CaMOPA3BUTHSI, Pa3BUTHUS
BHYTPEHHEN MO3ULMHU JIMYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K 3aKOHY M NPABONOPSAKY, YEJIOBEKY Tpylda U
cCTapmieMy IIOKOJICHUIO, B3aMMHOI'O YBaXXCHMU, 6epe>1<H0r0 OTHOIICHHA K KYJIbTYPHOMY HACJICIUIO U
TpaauLMsIM MHOTOHAMOHAJIBHOrO Hapoaa Poccuiickon ®denepannu, NpUpOAE U OKPYKarOLIEH cpee.

JIN4HOCTHEBIE PE3YIbTATEI OCBOCHUA yqe6H0r0 npeameTa «buomorus JAOJIKHBI OTpaKaTb TOTOBHOCTD U
CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JHMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpHEHTALUH, T[O3UTUBHBIX BHYTPEHHUX  YyOEXJEHHUH, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM [IEHHOCTSM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO OIBITA M OMbITA ACSITEIbHOCTU
B IIpOLECCC pCain3alliii OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCIIMTATEIILHOU ACATCIIBHOCTH, B TOM YHCJIC B 4aCTHU:

1)rpaxxaaHcKoroBOCMTAHUSA:

c(OPMUPOBAHHOCTh TPAXKAAHCKON TMO3HUIIMU OOYYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOI'O UJICHA
POCCHICKOT0 00111eCTBA;

OCO3HaHUE CBOMX KOHCTHTYLIHMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEILHOCTH MPH CO3JAHUU YYCOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX ¥ MMO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OUOJIOTMYECKUX IKCTIEPUMEHTOB;



CHOCOOHOCTh ONPENAEITh COOCTBEHHYIO MO3UIUIO [0 OTHOLICHUIO K SIBICHUSIM COBPEMEHHOW JKU3HU U
OOBSACHATH €€,

YMEHHUE YUYHUTHIBaTh B CBOMX JEHCTBUAX HEOOXOAMMOCTbh KOHCTPYKTHBHOI'O B3aUMOJAEHUCTBUS JIIOJCH ¢
Pa3HBIMH YOEKIEHUSAMU, KYJIbTYPHBIMU LIEHHOCTSMHU U COLIUATIbHBIM IIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B MPOLIECCE COBMECTHOI'O BBINOJHEHMs YYEOHBIX, [103HABATEIbHBIX U
UCCIIEIOBATEICKUX 3a/1a4, YBAXHUTEIHHOTO OTHOIICHHS K MHEHHUIO ONIIOHEHTOB MpPHU OOCYKIECHHH CIIOPHBIX
BOIIPOCOB OMOJIOTMUYECKOTO COJACPKAHHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2)IaTpMOTHYECKOTOBOCTIMTAHUS:

c(OpPMUPOBAHHOCTh POCCUNCKOM Tpa)kIaHCKONW HICHTHMYHOCTH, MaTPUOTU3MA, YBAXXEHHUS K CBOEMY
HapoJdy, 4yBCTBAa OTBETCTBEHHOCTU mepen PoaumHOM, ropioctu 3a CBOM Kpai, cBOK PoauHy, CBOW SI3BIK U
KYJbTYpY, IPOILIOE U HACTOSIIEE MHOIOHAIIMOHAIILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHONIEHUE K MPUPOJHOMY HACIEIUIO U MaMSITHUKAM MPUPOJBI, JocTHxkeHussM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTH OILIEHHWBAThH BKJIA]] POCCUICKUX YUEHBIX B CTAHOBJIICHHE U PA3BUTHE OMOJIOTHH, TOHUMAHHUS
3Ha4YeHHs OMOJIOTUY B TO3HAHUH 3aKOHOB MIPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IECTBa;

uaeitHas yOe:KIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 32 €r0
cyp0y;

3)1yXOBHO-HPABCTBEHHOTOBOCTIMTAHUSA

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HAPOAa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO IOBEJICHHUS;

CHOCOOHOCTh OLIEHUBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIC PELICHHUs], OPUECHTUPYSCH HA MOPAJIbHO-
HPABCTBCHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOHUMBOTO OY/IyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEIISAM, CO3IaHUIO CEMBU Ha OCHOBE OCO3HAHHOI'O IMPHUHATHSA
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C TPAJAULIUAMU HApooB Poccuu;

4)3cTeTHYECKOTOBOCTIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYAs SCTETUKY ObITa, HAYYHOTO U TEXHHMYECKOTO TBOPYECTRBA,
cropTa, Tpy/Ja, OOIIeCTBEHHBIX OTHOIICHUI;

MMOHUMaHUE SMOITMOHAIIBHOTO BO3ACHCTBHUS KUBOK MIPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHHE IMPOSBIATH KauecTBa
TBOPYECKOI JINYHOCTH;

S)pusuyeckoro BocnuTaHUSA, (OPMHUPOBAHMSA KYJBTYPbl 3A0POBbS W 3MOLHOHAJIBHOIO
O0J1aronoJyumsi:

TMOHUMAaHUE W peasu3aIys 3JJ0pOBOTO U 0e30MmacHOro 0opasa KU3HU (3A0POBOE MUTAHKE, COOIIOICHNE
TUTUEHUYECKUX TPaBUI U HOPM, cOaJaHCHPOBAHHBIA PEXHUM 3aHATUH U OTABIXA, peryisipHas (GuzndeckKas
aKTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY H
MICUXUYECKOMY 370POBBIO;

MMOHUMAaHHUE IIEHHOCTH TMPAaBWI HWHAWBUAYAJbHOTO W KOJJIEKTUBHOTO O€30MacHOTO TIOBEJCHUS B
CUTYaIUsAX, YIPOXKAIOLUUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TIOCTEJACTBUNA W HETNPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJIEHUS AJKOTOJIsI, HAPKOTHUKOB,
KypEHHUs);

6)TpPy10BOTOBOCIIUTAHUS

TOTOBHOCTB K TPY/y, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYI0JII00nE;

TOTOBHOCTh K AaKTHBHOW JESATEIBHOCTH TEXHOJIOTMYECKONM U  COIMANbHOW HampaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, INTAHHPOBATH H CAMOCTOSTEIIBHO BBIITOIHSITH TAKYIO JCSTCIIEHOCTD;,

WHTEpEC K pa3Iu4HbIM cdepaM MpodeccroHaNbHON NeATeTbHOCTH, YMEHUE COBEPIIATH OCO3HAHHBIN
BBIOOp Oyy1iei npodeccruu U peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSKCHUH BCEU KU3HU;

7)3K0JI0TH4€eCKOTOBOCITUTAHUSA:



9KOJIOTMYECKU 11€JIeCO00pa3HOe OTHOIIEGHUE K MPUPOJE KaK MCTOYHMKY KM3HU Ha 3emiie, OCHOBE €&
CYyIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJIOTMUECKON KYJIbTYphL: IPUOOpETEHHE OMbITa IJIAHUPOBAHHS IMOCTYIKOB U
OIICHKU UX BO3MOXHBIX MOCJIEICTBUM JIJIsi OKPY>KAIOIIEH CpeIbl;

OCO3HaHHKE T1100aTbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOo0ieM U MyTel X peleHus;

CIIOCOOHOCTH UCTIOB30BATh MIPHOOPETAEMBIC PU U3YYCHUN OUOJIOTUN 3HAHUS M YMEHUS MIPH PEIICHUH
npo0JieM, CBSI3aHHBIX C PAllMOHAJIBLHBIM MPHUPOJIONOIL30BaHUEM (COOII0OICHIE MTPaBUII MTOBEACHUS B MIPUPOJIE,
HATPaBJICHHBIX HA COXPAaHEHHE PAaBHOBECHS B 9KOCHUCTEMAX, OXPAaHY BUAOB, IKOCHCTEM, OHOoCchepbl);

AKTUBHOE HENpPUSITUE JICUCTBUM, NPUHOCIIIMX BpEI OKpYXKAlolIed NPUPOJHON Cpele, yMEHHUe
MPOTHO3MPOBATh  HEONATONPHSITHBIE OKOJIOTHMYECKHE TIOCICACTBUS TMPEANPUHUMAEMBIX JIEHCTBUU U
peaoTBpanaTh UX;

HaJu4yhe Pa3BUTOrO JKOJIOTMUYECKOTO MBIIUICHUS, KOJOTMUECKOM KYJIbTYPhI, OIbITa JESTEIBHOCTH
3KOJIOTUYECKOW HAIpaBJIE€HHOCTH, YMEHHS PyKOBOJCTBOBAaThCS MMM B ITO3HABATEJIbHONM, KOMMYHUKAaTUBHON U
COLUMAJIBHOW TMPaKkTHKE, TOTOBHOCTH K YYaCTHKO B MPAKTUYECKOW JAEATEIBHOCTH JKOJOTHYECKOM
HaIlPaBJIECHHOCTH;

8)lleHHOCTMHAYYHOT OTIO3HAHMS

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
00I11eCTBEHHOHN MPAKTUKH, OCHOBAHHOI'O HA JUAJIOre KyJbTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MHPE;

COBEpPILEHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKON KYJIbTYpbl KaK CpEJICTBA B3aUMOJICHCTBUS MEXITY
JIOABMH U NTO3HAHUS MUPA;

[IOHMMaHHe crenU(pUKU OMOJIOTUU KaK HayKH, OCO3HAHUA €€ posid B (POPMUPOBAHUM PALMOHAIBHOTO
HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO MpPEICTABICHUS 00 OKpYXKarolleM MHpe KaK O EIMHCTBE
IOpUPOABI, 4YEJIOBEKa M OOIeCTBa, B IO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M pELIeHHH MpodiieM
COXPAaHEHHUs IPUPOJIHOTO PAaBHOBECUS;

yO0exIEHHOCTh B 3HAUMMOCTH OMOJIOIUHU AJISi COBPEMEHHON IIMBUIIN3ALMK: 00€CIIeUeHUs] HOBOTO YPOBHS
pa3sBUTHS MEAMLIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX peIlaTh PECYpPCHbIE MPOOIEMbI
pa3BUTHs YEJIOBEYECTBA, MOMCKA IyTeH BBIXOAA M3 INIOOAIBHBIX SKOJIOTMYECKHX IPOOJIeM U oOecreueHHs
nepexoja K yCTOMYMBOMY pa3BUTHIO, PpALMOHAIBHOMY MHCIIOJIB30BAHMIO IIPUPOJIHBIX PpECypcoB U
(OpMHMPOBAHNIO HOBBIX CTAHJAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJIOTMUECKMX 3HAHUU B LIEJISX MOBBIIEHUS OOLIEH KyJIbTYpBI,
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOW 4acTH (DyHKIMOHAJIBHOW I'PAaMOTHOCTH OOyYaroliuxcs,
dbopMupyeMoii mpu U3yueHuu OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHHWS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH
UCIIONIb30BaTh IOJlyyaeMble 3HAHUS Uil aHaiu3a W OOBSCHEHUS SBICHHM OKpY’XKAalOIIero Mupa |
MPOUCXOAIINX B HEM U3MEHEHHM, yMEHUE JieslaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HaY4YHBIX ()aKTOB U
MMEIOUINXCS JaHHBIX C LENbI0 MOJIYYEHHs I0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEJILHO HCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHMs JUIsl pelieHHus MpolsieM B
peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAHHWE LIEHHOCTH HAy4YHOH JESITEeIbHOCTH, TOTOBHOCTh OCYLIECTBIATH IPOEKTHYIO H
HCCJIEIOBATEBCKYIO AESITENbHOCTh NHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHI0O U CaMOOOpPa30BAHUIO, K AKTUBHOMY
MOJYYEHHIO HOBBIX 3HAHUH MO0 OMOJIOTUU B COOTBETCTBHHU C KU3HEHHBIMU ITOTPEOHOCTSAMHU.

METAIIPEIMETHBIEPE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHUS y4eOHOro npeamera «buosorus» BKIOYAOT: 3HAYUMBbIE IS
(dbopMHpOBaHUS MHUPOBO33PEHUSI OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIE (MEXIpPEIMETHbIC) OOIIeHayYHbIE
MOHSATHS, OTpa)kaloUlMe LEeJOCTHOCTh HAayYHOW KapTUHBI MHUpa M CHEHU(PHUKY METOAOB IO3HAHUS,
UCTIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, dHEPrus, sBIEHHE, MPOIECC, CUCTEeMa, Hay4HbIH (akr,
MPUHILIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUsl, UCCIIe0BaHNE, HA0I0IeHNE, U3MEPEHHE, SKCIIEPUMEHT
U JIpyrux), YHUBEpCalbHbIC yueOHbIE NEHCTBUs (MMO3HABaTEIbHBIC, KOMMYHUKATHUBHBIC, DPETYJSTHUBHBIC),
oOecnieunBaronie  (GopmMupoBaHue  (PYHKIMOHAJIBHONM TIpPaMOTHOCTH U COLUMAIbHOM  KOMIETEHLUU
o0yyaromuxcs,  CIIOCOOHOCTh ~ OOYYaIOLIMXCS ~ HMCMOJb30BaTh  OCBOEHHBIE  MEKIUCLUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHHBEpPCAJIbHbIE Y4yeOHble [EWCTBUS B II03HABATEIbHOW U COLMAIbHOU
MpaKTHUKE.



MertamnpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOTPaMMBI CPEIHEro OO0IIero oOpa3oBaHUsl JOJDKHBI
OTpaxaTh:

OByaieHHeYHHBEPCATbHBIMUYYe0HBIMUTIO3HABATEILHBIMU/IEHCTBUSIMU:

1) 6azoBbIe/IOTHYECKHENEHCTBUS

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH MIPOOJIEMY, pacCMATPUBATh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHaIN3a, CHHTE3a, CPAaBHCHHS,
KJaccuuKanuu, o00OIIEHUS), PaCKPhIBATh CMBICI OHMOJOTUYCCKUX TOHSATUH (BBIACIATh MX XapaKTepHBIC
NPU3HAKH, YCTAHABIIMBATH CBS3H C IPYTHMH TIOHSATHSIMH);

OTIPEACIATh IENH JEATSIBHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUH WX JOCTHIKCHHS, COOTHOCHTH
PE3yIbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMHE LIEIISIMU;

HCIOJIb30BaTh OMOJIOTUYECKHE MOHATHS ISl OObsICHEHUS (DAKTOB U SIBJICHUH KUBOU MPUPOJIBL;

CTPOWUTH JIOTHYECKUE pacCyXIeHHs (MHIYKTUBHBIC, JIEAyKTUBHBIC, [0 aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMATPUBACMBIX SIBIICHUSAX, (POPMYITHUPOBATH BBIBOIBI U 3aKITFOUCHUS;

MPUMEHSTh CXEMHO-MOJICTBHBIE CPEJICTBA ISl TIPEACTABICHUS CYIIECTBEHHBIX CBS3CH M OTHOIICHUH B
U3y4aeMbIX OHMOJIOTHUECKHX OOBEKTax, a TaKKe MPOTHBOPEYMI PAa3HOTO POJA, BBIIBICHHBIX B PAa3TMUHBIX
UH(POPMAIMOHHBIX HCTOYHUKAX;

paszpabarbiBaTh TUIAH pEMICHUS TPOOJIEMbI ¢ YYE€TOM aHalW3a HMEIOIIUXCS MATepPUAIBHBIX U
HeMaTepHaJIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB IEJISIM, OIIEHUBATH PUCKH
MOCJICICTBHIA IS TETbHOCTH;

KOOPJIUHUPOBATh U BBIMOJHATH PadOTy B YCIOBHSIX PeajbHOr0, BUPTYaIbHOTO U KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2)0a30BbleHCC/IeI0BATEILCKUENEHCTBUSA:

BJIJICTh HaBBIKAMHU Y4YEOHO-HMCCIEAOBATEIIBCKON W MPOEKTHOW JESITEIIbHOCTH, HaBBIKAMU Pa3peIICHUs
npo0JieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIHHOMY IMOMCKY METOJIOB PEHICHHUS MPAKTHUECKHUX
3a/1a4, MPUMEHEHHUIO Pa3IUNIHBIX METO/IOB ITO3HAHMS;

HCIIOJIB30BATh PA3JIMYHBIC BUJAbI ACATCIBHOCTH IIO MOJTYYCHHUIO HOBOI'O 3HAHUA, €TI0 MHTCPHPCTAILIUU,
npeoOpa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYallUsAX, B TOM YHCJIE MPU CO3/IaHUN YUEOHBIX U COLUATBHBIX
MPOEKTOB;

(hopMUpOBaTh HAYYHBIN TUI MBIIIVICHUS, BJIaJIETh HAYYHOW TEPMHUHOJIOTUEH, KITFOUCBBIMHU MOHATUSIMHU U
METOJIaMH;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 0Opa30BATEIIbHOW ACSATEIHHOCTH W >KM3HEHHBIX
CUTyaIUsX;

BBIABJISITE IMPUYUHHO-CIICACTBCHHBIC CBSA3HM W aAKTyaJIU3UPOBATH 3a/ady, BBIABUIaTb THUIIOTC3Y eé
pelIeHus, HaXOIUTh apryMEHThI JJIsl JOKA3aTelbCTBA CBOMX YTBEPXKJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU
penieHus;

aHAJIM3UPOBATh TMOJIYYEHHBbIE B XOJI€ PEIICHUsS 3aJaud pe3yJbTaThl, KPUTHUUECKH OLIEHUBATh HX
JOCTOBCPHOCTD, MPOTHO3UPOBATE UBSMCHCHUEC B HOBBIX YCIIOBUAX;

JIaBaTh OIEHKY HOBBIM CUTYAIIMSIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;,

OCYIIECTBIISATh  IEJICHANPABJICHHBIA TIOMCK TEPEeHOCa CPEICTB W CIOCOOOB  JEHCTBHUS B
po(heCcCHOHATBFHYIO CPEAY;

YMETDb IIEPCHOCUTH 3HAHHWA B ITO3HABATCIIbHYIO U ITPAKTUYCCKYIO 06J'IaCTI/I KHU3HEACATCIIbHOCTH,

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUCOHBIX MPEIMETOB;

BbBIJIBUTATb HOBBIC HWACHU, IMpCAyiaraTb OPUTHMHAJIBHBIC MOAXOJbl W PCIICHHSA, CTABUTH HpO6J’I€MBI u
3a/1auu, JOIMYCKAIOIINE AIbTEPHATUBHbBIC PEILICHMUS.

3)padoracundopmanueii:

OpUEHTHPOBATLCS B PA3JIMYHBIX HCTOYHUKAX HHPopManuu (TEKCTe ydeOHOro mnocoOus, Hay4dHO-
HOIYJISIPHOM JInTepaType, OMOJOrMYECKHX CJIOBapsX W CHPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B
WuTepHere), aHamu3upoBaTh HMH(POpPMAIMIO pPA3NIUYHBIX BHUJOB M (GOpPM MpPEACTaBICHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTB;

(dhopmynupoBaTh 3ampOChl U MPUMEHATH PA3JIMYHBIE METOABI MPHU MOUCKE U OTOOpPE OMOJIOTHYECKOM
uH(pOpMaLUU, HEOOXOAUMOM IS BBINOJIHEHHS YUeOHbIX 3aj1ay;



npuoOperaTh OIIBIT HCIIOJIb30BAHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOT U,
COBEPILEHCTBOBATH KYJIBTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpAaTh ONTUMANbHYI (GOpPMY IpPEACTaBICHHUS OHOJOrMYecKod HHpopManuu
(cxembl, rpauKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAayuYHBIH S3bIK B KAauecTBE CPEACTBA IpU paboTe ¢ OMOJIIOrM4ecKkoil MH(pOpMalMen:
OPUMEHATh XUMUYECKHe, (pu3nyeckue M MaTeMaTH4ecKHe 3HaKd W CHMBOJIBI, (GoOpMyIbl, abOpeBuatypy,
HOMEHKJIATypy, UCIOJIb30BaTh U IIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH;

BJIAJCTh HAaBBIKAMU PpACIO3HABAaHUS W 3aIuThl HMH(OpManmu, HHGOpPMAIMOHHONW O0e301macHOCTH
JUYHOCTH.

OgiaieHNeyHHBEPCATbHBIMUKOMMYHUKATHUBHBIMH/IEHCTBHSIMU

1) o0menue:

OCYIIIECTBIIATh KOMMYHHKAallMd BO BceX cdepax >KWM3HW, aKTUBHO Y4YacTBOBaTh B JHAJIOTe WA
JTUCKYCCHHM TIO CYIIECTBY 0O0CyXkJaeMoil TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH CYKJICHUS
OTHOCHTEIIFHO BBITIOJTHEHUSI TpeJlaraeéMoil 3aJaud, YYHUTHIBATh HMHTEPEChl M COTJIACOBAHHOCTH TO3HMIIUH
JIPYTHX YYACTHUKOB JIMAJTIOTa WU TUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHBIE CpeACTBAa OOIICHWS, TOHUMATh 3HAYCHHWE COIMAIBHBIX 3HAKOB,
MPEMOCHUTOK BOSHUKHOBEHUS KOH(D)IUKTHBIX CUTYAIlUi, YMETh CMSIT4aTh KOH(DIUKTHI U BECTH TIEPETOBOPHL;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMH OOIIEHUS U B3aUMOCHCTBUS, TOHUMATh HAMEPEHHS APYTUX JIFOJICH,
MPOSIBIISITh  YBAXUTEILHOE OTHOIICHHE K COOCCeNHWKY M B KOPPEKTHOW ¢opme (GOopMyITupoBaTh CBOU
BO3PaXCHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasIIeSITeJIbHOCTD:

MOHUMATh W HCIOJb30BaTh NPEHMYIIECTBA KOMAHJHON W WMHAWBUAYAIbHOM PaOOTHI MPH pEIICHUH
O6uosiornyeckoil mpodieMel, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHs TPYIIOBBIX (OPM B3aUMOACHUCTBUS
MIPH pellieHnH y9eOHOH 3a1a4H;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX JIEHCTBHUI C YYETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJIOTO WICHa KOJUICKTHBA,

MPUHUMATh 1IEJIM COBMECTHOHM ESTEIbHOCTH, OPTaHU30BBIBATH U KOOPJMHHUPOBATH JCHCTBUS MO e
JOCTHKEHHUIO: COCTAaBIIATH IUIAH JICHCTBUM, pacrpenensTs poyid ¢ y4ETOM MHEHHUH yYacTHHKOB, 0OCYXIaTbh
pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBAaTh KAadeCTBO CBOEro BKJaga M KaXKIOr0 y4YacTHHKA KOMAaHIbl B OOLIMH pe3yibTaT II0
pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaratb HOBBIE MPOEKTHI, OIICHUBATh MJIEH C MO3HMIIMK HOBH3HBI, OPUTHHAILHOCTH, TPAKTHIECKOM
3HaYMMOCTH;

OCYIIIECTBIISATh TO3UTHBHOE CTPATETMYECKOE TIOBEJACHHWE B PA3IMYHBIX CHTYalHsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITH MHUITUATUBHBIM.

OBy1ageHHEYHHBEPCATBbHBIMUPETYJIATHBHBIMUICHCTBUSIMU::

1) camoopranusauus:

UCIOJb30BaTh OMOJOTMYECKHe 3HAHMS JUIS BBISBICHUS MPOOJEM M HMX pPELICHUS B JKU3HEHHBIX H
y4eOHBIX CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHUH 1I€JIeBbIE U CMBICIOBbIE YCTAHOBKU B CBOUX JCHCTBHSX U
MIOCTYTIKaX 110 OTHOIIEHUIO K )KMBOM MPUPOJIE, CBOEMY 30POBBIO U 3JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh IO3HABATEIbHYIO JEATENBHOCTh, BBIBIATH NMPOOJIEMBI, CTaBUTh U
(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITENBHOCTU U )KU3HEHHBIX CUTYalHSIX;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH PeIIeHHsI IPOOJIEMBI ¢ YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIITOYTECHUI;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHHUBATh MIPUOOPETEHHBIN OMBbIT;

crocoOCTBOBaTh (DOPMUPOBAHHUIO U IPOSBICHUIO IIUPOKOM SPYIUIMM B pa3HbIX O0NACTAX 3HAHMIA,
MIOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaThb OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B ACSATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pPe3yJIbTaTOB LENSIM;

BJIAJCTh HAaBbIKAMU II03HABATEIbHOW pe(pIeKCMM KaK OCO3HaHMSA COBEpILNAEMbIX JEHCTBUH U
MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTaTOB M OCHOBAHWH, MCHOJIB30BATH MPUEMBI pedICKCHH AJISi OLEHKU
CUTYyallU{, BBIOOpAa BEPHOT'O PEIICHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHUIO;

IPUHAMATb MOTHUBBI U APIYMEHTBI JPYTHUX IIPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

3) npuHATHECEOAUAPYTUX:

NpUHUMATH C€6$I, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPU aHAIHU3E Pe3yIbTaTOB ACSITEIbHOCTH;
MPU3HABATh CBOE IIPABO U MPAaBO APYTUX Ha OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

HPEIMETHBIEPE3YJIbTATBI

[Ipenmernbie pesynbraThl ocBoeHus: nporpammbl COO mo Ouonoruu Ha 6a30BOM YpOBHE BKIIOYAIOT
cneuuduyeckue s yuyeOHoro npeamera «buoJOrHs» HaydHble 3HAHUS, YMEHHMs U CHOCOOBI JeMcTBUHM MO
OCBOEHUIO, UHTEPIIPETALINN
U [IpeoOpa30BaHUIO0 3HAHWM, BHJIbl AEATENBHOCTU I10 MOJYYEHHIO HOBOI'O 3HAHMSA M NPUMEHEHMIO 3HAHUH B
PAa3IMIHBIX y‘IC6HBIX CUTyalusX, a TaKIKC B PCAJIbHBIX JKU3HCHHBLIX CUTYyalUsAX, CBA3AHHBIX C ouomoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBICHBI 10 roJaM 00yueHHs..

[IpenmeTHble pe3yabTaThl OCBOCHUS yueOHOTo npeameta «buonorus» Bl0Kiaacce 10JKHbBI OTPAXKATh!

c(OPMHPOBAHHOCTh 3HAHWHA O MECT€ W POJIM OMOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (JOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHMS, O
BKJIa/I€ POCCUICKHX U 3apyO0eKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATLHON IPaMOTHOCTH
yesioBeKa JUls peleHts KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbhIBaTh COJEp)KaHHE OMOJIOTMYECKHX TEPMHHOB M TMOHATUHN: JKU3Hb, KJIETKA, OPraHH3M,
MeTabonmu3M (0OOMEH BEIIeCTB U TMpEeBpallleHue »SHEPruH), TOMEeocTa3 (CaMoperyssius), YpOBHEBas
OpraHu3aIys )KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PETIPOIYKIINS), HACIEICTBEHHOCTh, H3MEHYHMBOCTh, POCT
U pa3BUTHE;

yYMEHHE u3jaraTb OWOJOTHYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs, IEHTpaJbHas
JIOTMa MOJIEKYJIsIpHOU Omosoruw), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o meHTpax
MHOT000Opa3usi W TPOMCXOXKAEHUS KyJbTypHbIX pactenuid H. WM. BaBunoa), ompenensiTs TIpaHUIBl HX
NPUMEHUMOCTH K ’KHMBBIM CUCTEMAM;

YMEHHUE BJIJIeTh METOJJaMH HAyYHOT'O TIO3HAHUS B OMOJIOTUU: HAOIIOIEHHE U OTIUCAHHUE KUBBIX CUCTEM,
IPOILIECCOB U SIBIEHUH, OpraHu3alus U NpoBeeHNe OMOIOrHYECKOro 3KCIIEPUMEHTA, BbIIBUKEHUE TUIOTE3BI,
BBISIBIICHHE 3aBUCUMOCTH MEXJy HWCCIECAYEMbIMH BEIUYMHAMH, OOBSICHEHHE IOJYyYEHHBIX pE3yJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX NMOHATUH, TEOPUN U 3aKOHOB, YMEHHE JI€1aTh BBIBOJIbI HA OCHOBAHUM IOJTYYEHHBIX
pe3yJbTaTOB;

YMEHHUE BBIJICNIATh CYLIECTBEHHbIE IPU3HAKA BUPYCOB, KJIETOK MMPOKAPHOT U 3YKAPHUOT, OJHOKJIETOUHBIX
U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB M NPEBpALCHHS SHEPrud B
KJeTKe, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTH4ecKoro oOMeHa, XEeMOCHHTe3a, MHTO03a, Meio3a,
OIJIOJIOTBOPEHHMS, PA3MHOXKEHUS, UHAMBUYaJIbHOTO PA3BUTHUS OpraHu3Ma (OHTOreHe3);

YMEHUE NPUMEHSATh [0JIy4YeHHbIE 3HaHUSA JUIsl OOBSICHEHUS! OMOJOrMYECKUX MPOLIECCOB U ABICHUM, JUIs
OPUHATHS MPAKTUYECKUX PEIIECHUH B TOBCEJIHEBHOW >KM3HU C LENbI0 o0ecredeHuss 0e30IacHOCTH CBOETO
30POBbs U 3/0POBbSl OKPYXAIOIIUX JIOAEH, COOIIOAEHUS HOPM I'PaMOTHOIO MOBEACHUS B OKpYXKarollen
OPUPOAHOI cpefie, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTH)KEHUII COBPEMEHHOM OWOIOTHUH U
OMOTEXHOJIOTMH AJIS PAllMOHAIIEHOTO IPUPOONOIb30BAHHUS;

YMEHHE pelIaTh 3JIEMEHTApPHbIE TEHETHYECKHE 3a/Jadd Ha MOHO- M JUTMOpPHIHOE CKpeIlMBaHUE,
CICTJICHHOE HACJEeIOBAaHWE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKpPEIIMBAaHUS Ui TPEICKa3aHus
HacJIeI0BaHMs TPU3HAKOB y OPraHNU3MOB,;

YMEHHE BBIMOIHATH J1a0OpaTOPHBIE M MpaKTHUYECKHE padoThl, cOOMIOAATh MpaBuia MpU padoTe C
y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W HHTEPIPETHPOBATH MH(GOPMAIHIO OHOJOTHYECKOTO COJCpIKaHMUS,
BKJIIOYAIOIYIO TICEBJIOHAyUYHbIE 3HAHUS W3 pa3IMYHBIX HMCTOYHUKOB (CpelCcTBa MaccoBOW HH(pOpMaIHH,



HAYYHO-TTOMYJ/IIPHBIC MAaTEePHAJIbl), STUYCCKUE ACIIEKTHI COBPEMEHHBIX MCCIICIOBAaHUH B OMOJIOTHH, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMECHHME CO3J1aBaTh COOCTBEHHBIC IUCHbMCHHBIC W YCTHBIE COOOINEHHUs, 0000Ias OHOJOTHYECKYIO
UH(POPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIH30BATh MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS yueOHOTO npenmeTa «buonorus» Bl1kiaacce T0MKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTe U POJM OUOJIOTUM B CHUCTEME HAyYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHS, O
BKJIaJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH, PYHKIIMOHATBHONW IPaMOTHOCTH
YenoBeKa Ui PelIeHNs )KU3HEHHBIX 3a/1a4;

yYMEHHE PacKpbIBaTh COJIEep)KaHWe OMOJIOTMYECKHX TEPMUHOB U TMOHSATUMN: BUI, MOMYJISIUS, TeHOPOHS,
ABOJIIOIHS, JBIDKYIIUE CHIIBI ((aKTOPHI) SBOJIOLUH, MPHCIIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30OBaHHE,
JKOJIOTHYecKue  (aKTOpbl, DSKOCHCTEMa, MPOAYLEHTbl, KOHCYMEHTBI, pEIYyLEHTbl, LeNu NUTaHHS,
IKOJIOTHYECKasl TUpaMuia, OMoreoreHos, onochepa;

yMEHHE u3jiaraTh Ouojorudyeckue Teopun (dBostormonHas teopust Y. JlapBuHa, cUHTETHYECKAs! TEOPHS
ABOJIIOIMM), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabimeBoro cxonactBa K. M. bapa, depenoBaHus TJIaBHBIX
HampaBieHud u myten sBomonuu A. H. CeBeprioBa, yuenus o 6uochepe B. U. BepHaackoro), onpenensirsb
TPaHUIBI UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOAaMH HAYYHOT'O MTO3HAHUS B OMOJIOTUH: HAOIIOCHHE U ONTUCAHKE KUBBIX CUCTEM,
IPOIIECCOB U SIBICHUH, OpraHu3alus U NpoBeieHNe OMOJIOTUYECKOr0 3KCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3BI,
BBISIBJICHHE 3aBUCHMOCTH MEXIYy HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYyUYEHHBIX pe3yJbTaToB,
WCTIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TECOPUI U 3aKOHOB, YMEHHUE JIEJIaTh BHIBOABI HA OCHOBAHUH MOTYyUEHHBIX
pe3yNbTaToB;

YMEHHE BBIACISATh CYIIECTBEHHBIE MPU3HAKN CTPOCHUSI OMOIOTHYECKUX OOBEKTOB: BHJIOB, IMOMYJISIIUH,
MPOAYLEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHOreOlIEHO30B M HSKOCUCTEM, OCOOEHHOCTH IPOIIECCOB:
HACJICICTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JIEHCTBUS SKOJIOTMUECKUX ()aKTOpPOB Ha OpraHU3MBbI, IEPEHOCAa BELIECTB M MOTOKAa SHEPTrUU B
HKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHHH B HKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpPOTa BEILECTB U
OMOre0OXMMHYECKUX IIUKIOB B Onocdepe;

YMEHHE MPUMEHSTh MOMyYEeHHBIC 3HAHUS JJIs1 OOBSICHEHHSI OMOJOTUYECKUX MPOIIECCOB U SIBICHUU, IS
IOPUHATUA MPAKTUUYECKUX PEUICHUH B MOBCEJIHEBHON JKM3HM C IeNbi0 olOecriedeHuss 0e30MacHOCTH CBOEro
3JI0pOBbsSI U 370POBbsl OKPY’KAIOIIMX JIIOACH, COOMIOZCHUS HOPM TI'PAaMOTHOTO MOBEICHHUS B OKpY’KaloIIen
IPUPOJIHOM cpele, TOHUMaHue HEeOOXOJUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUN COBPEMEHHON OHOJIOTMM st
paIMoOHATBHOTO TPUPOIOTIONB30BAHUS;

YMEHHE pemarh 3JeMEHTapHbIe OMOJOTMYECKHE 3aJa4H, COCTABISTH CXEMBI INEPEHOCA BEIIECTB H
SHEPTUU B dKOcHcTeMax (I[ENH MUTaHU);

YMEHHE BBIMOIHATH J1a0OpaTOPHBIE M MpaKTHUYECKHE padoThl, cOOMIOAATh MpaBuia MpU padoTe C
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W HHTEPIPETHPOBATH MH(GOPMAIHIO OHOJOTHYECKOTO COJCpIKaHMUS,
BKITIOUAIOIIYI0 TICEBJOHAYYHbIE 3HAHWS W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeACTBa MaccoBOW HH(MOpMaLNH,
HAYYHO-TIOMYJISIPHBIE MaTepPHalibl), pacCMaTPUBATh TIO0ATBHBIE AKOJOTHUECKUE MPOOIEMBI COBPEMEHHOCTH,
(GbopMHPOBATH IO OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC MMHCHbMEHHBIE M YCTHBIE COOOIIEHHs, 00001as OHOJIOTHIECKYIO
UH(GOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIH30BATh MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATUYECKOEIIVIAHUPOBAHUE

10KJIACC

Ne | HaumeHoBaHue pa3ienos U TeM KonnuectBo yacos OnexTpoHHbIe (LIU(PPOBHIC)

/11 MIPOrPaMMBbI o0pa3oBaTeNbHbIE PECYPCHI

Bcero Kontponphsie| [Ipaktuueckue
paboTsl paboThl

1 |buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U

2 | 7KuBble CUCTEMBI U UX 1 https://m.edsoo.ru/ST7SVKFTX
OpraHu3aIus

3 | XMMHYECKUH COCTaB U CTPOCHUE, § 1 https://m.edsoo.ru/YTLWWOIJEO
KJIETKU

4 |JKusHeneATenpbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71

5 |Pa3mHOXeHue u 5 1 https://m.edsoo.ru/GF6W1A7C9
WHUBUIYATBHOE Pa3BUTHE
OpPraHHU3MOB

6 |HacnencrBenHoctsb u 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
W3MEHYUBOCTH OPTaHU3MOB

7 | Cenexuust opranu3mMoB. OCHOBBI | 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH

8 | PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36]

OBILEE KOJIMYECTBO YACOB 34 0 4

1O [TPOT'PAMME

11KJIACC

No | HaumeHnoBaHue pa3ienoB u KonuuecTBo yacos DnexTpoHHBIE (ITUPPOBLIC)

/i TEM MPOTrpaMMBbI 00pa3oBaTelIbHBIC PECYPChI

Bcero| Koutponshsie| [Ipaktnueckue
paboThI paboTsI

1 |DBomrounOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH

2 | Bo3HHMKHOBEHHE U pa3BUTHE 9 0.5 https://m.edsoo.ru/OFLS81YBS5
JKU3HU Ha 3emiie

3 |Opranusmsl U OKpY>KaroIas 5 1 https://m.edsoo.ru/XNFOD96AA
cpena

4 |CoobmecTBa U 9 https://m.edsoo.rt/WXWAVS56F
HKOJIOTHUECKUE CUCTEMBI

5 |PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNQN



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

*

0

INOYPOYHOENNIJIAHUPOBAHUE

10KJIACC

No|
n/

Tema ypoka

KomnunuectBo yacos

i Bcer

KonTpoJsibHbI
€ paboThI

[TpakTruecku
€ paboThI

[ara
W3Yy4YEHU
A

OneKTpoHHBIE HU(POBHIE
o0pa3oBaTeNbHbIE PECYPChl

buosorns B cucreme 1
HayK

https://m.eds0o.ru/O2T4D1UIS

1

2 |MeToanl NO3HAHUA 1
JKUBOU IIPUPOJBL.
[IpakTrueckas pabota
Ne 1 «Mcnoap3oBaHue
Pa3IUYHBIX METOJIOB
TIPU U3YUYCHHUH
OMOJIOrHYECKUX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buosornueckue 1
CHCTEMBI, MPOLIECCHI U
HX U3yUYCHHE

(98]

https://m.edsoo.ru/A7VOYD215

XMUMHYECKUHA COCTAB 1
Kkietku. Boma u
MUHEpaJIbHbIE COJIU

~

https://m.edsoo.ru/L17LJ590V

benku. CocraB u 1
CTpOCHHE OETKOB

W

https://m.edsoo.ru/V33INUWSW

(o)

DepMeHTBI — 1
OHMOJIOTHYECKHe
KaTaJu3aTopHl.
JlaboparopHast paboTa
No 1 «M3yuenne
KaTaJIUTUYECKOU
aKTUBHOCTH (PEPMEHTOB
(Ha mpumepe aMuIIasbl
WJTU KaTajasbl)»

0.5

https://m.edsoo.ru/VBPPPBGCD

VYrineBonsl. JInnuael 1

https://m.edsoo.ru/OJ7NFITIS

ATO

https://m.edsoo.rut/WOELRA9B3

7
8 |HykienHoBbIE KUCIOTHL.| |
9

Hctopus u meTosl 1
M3YUYCHUS KIIETKHU.
Kinerouynas teopus

https://m.edsoo.ru/JXQMJOGM3

KieTka xak 1ieoctHas 1
JKHUBasi cucTeMa

https://m.edsoo.ru/XDCLRAF1Q

Ctpoenue 1
3YKaApHUOTHYECKON
kieTku. JlabopaTopHas

0.5

https://m.edsoo.ru/KZ01WS5LJY



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY

22

23

24

pabota Ne 2 «3yuyenue
CTPOEHUS KJIETOK
pacTeHUH, )KUBOTHBIX,
rpuboB U GakTepuii Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenaparax 1 ux
OIHCAHHE»

OO0OMeH BEIIEeCTB UIIA
MeTab0In3M

https://m.edsoo.ru/LOB313XYZ

dotocuHTeE3.
XeMOCHUHTE3

https://m.edsoo.ru/V882FDGSF

DHepreTUYecKuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

Ku3HEeHHBIN UK
KkieTku. [lenenue
KJIeTKH. MuTO3.
JlaGoparopHas paboTa
Ne 3 «HaOmronenue
MHTO3a B KJIETKax
KOHUYHMKA KOpEITKa JTyKa
Ha TOTOBEIX
MHUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/COINPWLF4

buocunres 6emka.
Peakuus matpuyHoro
CUHTE3a

https://m.edsoo.ru/540F4L77W

Tpancnauus —
onocuHTE3 OelIKa

https://m.edsoo.ru/TFDKDDWW
M

Hexnerounsie ¢popmbl
KU3HU — BUPYCHI
Ilpoghopuenmayuonna
A HANPAGIEHHOCHb,
npogeccusn
«Bupyconoz»

https://m.edsoo.ru/9PGSSFAJB

DopMBbI pa3MHOKEHUS
OpraHu3MoB

https://m.edsoo.ru/2JLXB4AOR

Meiios

https://m.edsoo.ru/SNUXKO0X86

OO0pa3oBaHue u
pa3BUTHE MOJIOBBIX
KJICTOK.
O11010TBOpPEHHE.
JlaboparopHas paboTa
No 4 «3yuenne
CTPOCHHSI TTOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTIpenapaTax»

0.5

https://m.edsoo.ru/C29L4DXBS8

NunuBunyansHOE
pa3BUTHE OPraHU3MOB

https://m.edsoo.ru/MA4TELSAD

['eneTnka — Hayka o https://m.edsoo.ru/HESOD768U
HACJICJICTBEHHOCTH U

U3MEHUYHUBOCTH

3aKOHOMEPHOCTHU https://m.edsoo.ru/YYQSGOWI2

HaCJICa0BaHUA



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2

25

26

27

28

29

30

IIPU3HAKOB.
Mounorubpuanoe
CKpEIMBAHNE

Jurudpunxoe
CKpelIuBaHue. 3aKOH
HE3aBUCHUMOTI'0
HaCIIeIOBaHHUS
MIPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

Cuennennoe
HaclleZIOBaHUE
MIPU3HAKOB.
JlabGopaTtopHnas pabota
Ne 5 «M3yuenue
pe3yIbTaToB
MOHOTUOPHUIAHOTO U
JTUTUOPUTHOTO
CKpEIIUBAHUS Y
JPO30( MBI HA TOTOBBIX
MHUKpOTIpenaparax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2

I'eneTuka momna.
HacnenoBanue
MIPU3HAKOB,
CICINICHHBIX C ITOJIOM

https://m.edsoo.ru/3GYGV47YM

HN3MeHYNBOCTb.
Henacnencreennas
M3MEHYUBOCTb.
JlaGoparopHas paboTa
Neo 6. zyuenue
MOAU(PHUKAITIOHHOM
W3MEHYUBOCTH,
IIOCTPOCHHUE
BAPUALIMOHHOTO Psiia U
BapUalMOHHOW KPUBOW»

0.5

https://m.edsoo.ru/M3MHUK2VV

Hacnenctennas
W3MEHYHUBOCTD.
JlaGoparopHas paboTa
Ne 7. «Ananu3z myranuit
y Ipo30(uiIsl Ha
TOTOBBIX
MUKpOIpenaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

I'eneTuka yenoseka
Ilpoghopuenmayuonna
A HANPAGIEeHHOCHb,
npogpeccusn «I'enemux»

https://m.edsoo.ru/XU9SFS3GA

PesepBHBIil ypoK.
O0o001IeH e TT0 TeME
«HacmeacTBeHHOCTD 1
H3MCHYHUBOCTD
OpraHU3MOB)

https://m.edsoo.ru/E2IXRS2EB

Cenexkuus KaK HayKa 1
rpoIiiecc

https://m.edsoo.ru/3128P31.98

Metoabl 1 fOCTHKEHUS
CEJIEKI[MU PACTEHUI 1
SKUBOTHBIX

https://m.eds00.ru/JSK3Q6WO0J



https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J

34 |bUOTEXHOIOTrUS KaK
OTpaciib IIPONU3BOJICTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

34

11KJIACC



https://m.edsoo.ru/TAKI9E62K

Tema ypoka

KoanuectBo yacos

Bcer

KoHTponbHbI
€ paboThI

IIpakTruecku
€ paboThI

JlaTa
W3y4YECHU
s

DJeKTpOHHBIE IIU(PPOBBIE
o0pa3oBaTelibHbIE PECYPCHI

OBOJIIONNS U METOILI €6
H3YyYEHU

https://m.edsoo.ru/6KWQIKBKU

Hcropus passurus
npeAcTaBIeHUN 00
9BOJIIOLIMU

https://m.edsoo.ru/0SWC47SSX

MuxkposBomnonus

https://m.edsoo.ru/TOFAUE4ZP

[TomyAnus kak
AJIeMEHTapHasl eIuHUIA
BHJIA ¥ DBOJTFOITHH.
JlaGopaTopHas pabota
No 1 «CpaBHeHue BUI0B
0 MOP(OJIOTHIECKOMY
KPUTEPUIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBHoKyIIIME CUIIBI
(3;IeMeHTapHbIe
(haKkTOPBI) IBOIOIHH

https://m.edsoo.ru/3EH6CNOWI

EcrecTBenHsbIit 0TOOp U
ero (hopmsI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbraTsl 3BOMIOIMN:
MPUCTIOCOOIEHHOCTh
OpraHW3MOB U
BUI000pa3oBaHUeE.
JlaGopaTopHas pabota
No 2 «Onucanue
MPUCTIOCOOJICHHOCTH
opraHusma u eé€
OTHOCHTEJIEHOTO
XapaxkTepa»

0.5

https://m.edsoo.rt/WAJHSTLOB

Hanpasnenus u nytu
MaKpOABOJIIOLNH

https://m.edsoo.ru/PI1FIOY V3

HeobOpatumocThb
HBOJIIOIIH

https://m.edsoo.ru/CLA9VCSJJ

10

Hcropus xu3Hu Ha
3emiie U METOAbI €€
W3y4YCHUS
Ilpogpopuenmayuonna
A HANPAGIeHHOCMb,
npogheccusn
«llaneonmonoz»

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

11

T'urmoresnl
MPOUCXOXKICHUS KU3HU
Ha 3emiie

https://m.edsoo.ru/EKNHXBOS2

12

PasBurtne xu3Hu HaA
3emJie 1o 3paM U
nepuojam

https://m.edsoo.ru/ECINSTF62

13

OCHOBHBIE dTaIbI
3BOJIIOLUU

0.5

https://m.edsoo.ru/7K1LYOSCT



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT

PacTUTENILHOTO U
JKUBOTHOI'O MUpA.
IIpakTryeckas padora
Ne 1 «M3yuenue
HCKOIIaeMBIX OCTATKOB
paCTeHI/II\/JI U )KUBOTHBIX B
KOJIJICKIHSIX)

14

CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpa

https://m.edsoo.ru/WSEXN9Y AK

15

DBOJIIOLIS YEIOBEKA
(arTpOTIOTEeHE3)

https://m.edsoo.ru/ADV3JERUE

16

JIBMKyILIME CUIIBI

(paxTopsr)
aHTPOIIOTeHe3a

https://m.edsoo.ru/D7JZMBYPQ

17

OCHOBHBIE CTaIUU
SBOJIIOLINH YEJIOBEKA

https://m.edsoo.ru/14G19MQ4K

18

UenoBeueckue pacel U
IPUPOJHBIC a1anTaluu
YesioBeKa

https://m.edsoo.ru/XL7QKC5PK

19

Pe3epBHbIii ypok.
O06o0011eHNE TTO TEME
«Bo3unkHOBEHHE 1
pa3BI/ITI/Ie JKU3HU HA
3emie»

https://m.edsoo.ru/R6L7VY2GB

20

DKOJIOTHS KaK HayKa

https://m.edsoo.ru/K46KONS56I

21

Cpensl oOuTanus u
DKOJIOTHYECKHE
(hakTOopsI

https://m.edsoo.ru/DCOIEUICY

22

Abuotnyeckue
(baxTopsl.
JlaGopaTopHas pabota
Ne 3.
«Mopdonornyeckue
0COOEHHOCTH pacTeHH
13 Pa3HBIX MECT
OOUTaHUS.
JlabopaTopHas pabota
No 4. «Bnusnue cBeta
Ha POCT M Pa3BUTHE
YEPEHKOB KOJIeyCa

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buotnyeckue hakropsl

https://m.edsoo.ru/A6ZEMGNQR

24

OKOJIOTUYCCKHE
XapaKTEPUCTUKU
MOMYJIALIUH.
[IpakTrueckas pabora
Ne 2 «IToacuér
IJIOTHOCTH TTOMYJISIIHIA
pa3HBIX BUIOB
pacTeHui»

0.5

https://m.edsoo.ru/X42J6 ABRN

25

Coo0mrecTBa
OpPraHU3MOB —
OHoOIIEHO3

https://m.edsoo.ru/0T2K1PNGZ



https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ

26

DKOJIOTHYECKUE
CUCTEMBI (3KOCHUCTEMBI)

https://m.edsoo.ru/SILIRWZMR

27

OcCHOBHBIE TTOKa3aTEIIN
9KOCUCTEMBEL.
ODKOJIOTHYECKHUE
nupamuiel. CBOKCTBA
skocucteM. Cykueccus

https://m.edsoo.ru/NSTEWOGPE

28

[IpupoaHsie
JKOCHUCTEMBI

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

29

AHTpPOIIOT€HHBIE
9KOCHCTEMBI

https://m.edsoo.ru/ WRS65U3WC

30

buocdepa —
rio6anpHas SKOCUCTEMA
3emiu
IIpogpopuenmayuonna
A HANPAGIeHHOCHb,
npogeccusn «Ikon02»

https://m.edsoo0.ru/2X1VG5Q18

31

3aKOHOMEPHOCTH
CYIIECTBOBaHHUS
6uocdepsl

https://m.edsoo.ru/V5JT6B38Z

32

YeaoBeuecTBO B
ounocdepe 3emaun

https://m.edsoo.ru/HXCDHPXDJ

33

Cocy1iiecTBOBaHNE
IIPUPOJBL U
YeJI0BEYECTBA

https://m.edsoo.ru/187G37606

34

Pe3epBHbIii ypok.
O00011eHIE TEMBI
«Coo01tecTBa 1
9KOJIOTHYCCKHUE
CHCTEMBD»

https://m.edsoo.ru/SW5XCF3K6

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

34

2.5

NPOBEPAEMbBIETPEEOBAHVAKPE3YIIbTATAMOCBOEHMAOCHOBHOMOBEPA3OBATENBLHOWMPOrPAMMBI

10KJ1ACC

Kon

MPOBEPSIEMOT0

pe3yJabTara

IIpoBepsiemblenpeAMeTHbIEPE3YIbTATHIOCBOCHHIOCHOBHOO0Pa30BaTeIbHOM
NporpaMMbICpeHEro001eroodpa3zoBanust

CdopMHUpPOBaHHOCTh 3HAHUH O MeCTe M POJM OHONOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTEeCTBEHHBIX HayK, B (QOPMHPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAYyYHOH KapTHHBI MHpa
Y HAyYHOTO MHPOBO33PEHMS; O BKIJIAJEC POCCHMCKHX M 3apyOEKHBIX YYEHBIX-OHOJIOTOB B
pa3BuTHe 0MOJI0THH; (HYHKIIMOHAILHOW TPAMOTHOCTH YeJIOBEKa JIJIsl pEIICHUS] )KU3HEHHBIX 3a/1a4

YMeHHe pacKphIBaTh COACp)KaHWEe OMONOTHYECKMX TEPMUHOB M TOHSATHH: JKWU3HB, KIIETKA,
opranu3M; Mertabomusm (0OMEH BellecTB W NpeBpallleHHe JSHEepruu), TroMeocTas
(camoperyssiius), ypOBHEBas  OpPraHM3allMsl  JKUBBIX  CHCTEM, CaMOBOCIPOU3BEIICHHE
(penpoayKIus), HACJIEACTBEHHOCTh, N3MEHYHBOCTD, POCT U PAa3BUTHE

YMeHnne uznaratb OMOJIOTHUECKUE TEOpHH (KJIETOYHAsl, XPOMOCOMHAs, MYTaIl[MOHHAs), 3aKOHBI
(I'. Mengens, T. Moprama, H.M. BaBunoBa) u yueHus (0 IIEHTpax MHOrooOpasust u



https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemblenpeMeTHbIEPE3YIbTATHIOCBOCHUSIOCHOBHO00pa3oBaTe/IbHOM
NPorpamMMbICpeIHEro001eroodpa3oBanust

MPOUCXOXKJCHHUA KyJIbTYpHbIX pactenndt H.M. BaBuioBa), onpenensTh TpaHUIBl WX
IIPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BiaJieTb METOJIJaMi HAyYHOTO TIO3HAHUS B OMONOTHH (HaOJI0JeHHEe U ONHCAHUE KHUBBIX
CHUCTEM, TPOIIECCOB W SIBJIICHUH; OpraHM3alys U MPOBEJCHHE OMOIIOTHYECKOTO JKCIICPHMEHTA,
BBIIBH)KCHHE THIIOTE3bI; BBIABJICHUE 3aBHCHUMOCTH MEXIY HMCCICIyeMbIMH BEJIUYUHAMH,
O0OBSICHEHHE TIOJNIyYE€HHBIX PE3yJIbTaTOB, HCIONb30BAaHHBIX HAYYHBIX TOHATHH, TEOpUld W
3aKOHOB; YMEHME JI€JIaTh BHIBOJIBI HA OCHOBAHHWH ITOIYYEHHBIX PE3YILTATOB)

YMeHue BBIACHATh CYIICCTBEHHBIC IPH3HAKH BHUPYCOB, KJICTOK MPOKAPHOT H JIYKAPHOT,
OJTHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX OPIraHU3MOB; OCOOCHHOCTH MPOIECCOB OOMEHA BEIECTB U
MPEBPAIIEHUs] SHEPIMH B KIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO M JSHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OIIOAOTBOPEHHS, Pa3MHOKEHHS, MHIMBHUIAYAILHOIO Pa3BHTHS
opranu3Ma (OHTOreHe3)

YMeHHe TNPUMEHSTh MOJNyYEHHBIC 3HAHUS UIS OOBSICHEHWS OMOJIOTHUECKHX IIPOILECCOB H
SIBTICHUH, JUISl IPUHSTHS IPAKTHIECKUX PELICHUI B MOBCEIHEBHON JKU3HH B LIEISIX 00CCIICYCHUS
0€30IIaCHOCTH CBOCTO 3I0POBbS M 370POBBSI OKPYXKAIOUIMX JIIOJCH, COOMIONEHUS HOPM
TPaMOTHOTO TOBEACHUS B OKpYKaIOMIeH TNPHPOIHOW cpene; MOHWMaHHWE HEOOXOIMMOCTH
UCIIONIE30BAHUS OCTIDKCHUI COBPEMEHHOH OHONIOTHH M OMOTEXHOJOTHU IS PalldOHAIBHOTO
MIPUPOIOTIOIE30BAHHUSI

YMeHHe pelaTh dJIeMeHTapHbIe TCHETHUSCKUE 3a]]aud HA MOHO- M IUTHOPHIHOE CKpEINBaHUE,
CUEIUICHHOE HACJIEJIOBAaHUE; COCTaBISITh CXEMbl MOHOTHOPUIHOTO CKpEUIUBaHUS IS
MpeICKa3aHysl HacJIeI0BaHNsI IPHU3HAKOB Y OPTaHU3MOB

‘YMeHue BBIIOIHATE J1a00paTOpHbIC U MPAKTHYECKHE Pa0OThI, COONIOIATh MPaBHIIa TIPH paboTe ¢
Y4eOHBIM M JIA0OPATOPHBIM 000PYIOBAHHEM

YMeHHe KPUTHYECKH OIEHHBATH W MHTEPIPETHPOBATH HHPOPMAIMIO OHOJIOTHYECKOTO
COJIEp)KaHMs, BKJIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHUSA M3 pa3iMyHBIX HcTOyHHKOB (CMU,
HAyYHO-TIOMYJISIPHbIE MAaTepualibl); STHYECKHE acCMeKThl COBPEMEHHBIX HCCIEJAOBAaHUHA B
OMOJIOTHH, MEJTUITMHE, OMOTEXHOIOTHU

10

YMenue co3aaBath COOCTBEHHBIC TUCHBMEHHBIC U YCTHBIE COOOIIEHHS, 0000111ast GHOTOrHYECKY IO
I/IH(bOpMaHI/IIO U3 HECKOJIbKUX HMCTOYHHKOB, FpaMOTHO HCIIOJIB30BAThH HOHHTHﬁHLIﬁ armapaT
OHOJIOT U

11KJ1ACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemblenpeAMeTHbIEPE3YIbTATHIOCBOCHHIOCHOBHOHO0Pa30BaTeIbHOM
NporpamMMbICpeIHEero001eroodpa3zoBanust

CdopMHUpPOBaHHOCTh 3HAHUH O MeCTe M POJM OHONOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTEeCTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAYYHOH KapTHHBI MHpa H
HAyYHOT'O MHUPOBO33PEHUS; O BKJIa/Ie POCCUICKUX U 3apyOeXKHBIX YUEHBIX-OUOIOTOB B Pa3BUTHE
Ononoruu; HyHKIMOHAILHOW TPAaMOTHOCTH YEJIOBEKA JUIsl pelIeHHs] )KU3HEHHBIX 33124

YMeHHe pacKphIBaTh COAEpKaHHE OWOJOTMYECKUX TEPMHUHOB W TOHATHH: BHJ, MOIYJIAMNS,
reHo(OH[, HBOJIOLUS, JBWXKYIIHME CWiIbl ((AaKTOphl) SBOJIOLUH, MPHUCIOCOOIEHHOCTD
OpraHM3MOB, BHUA000Pa30BaHUE, OSKOJIOTMYECKHE (DAKTOPbI, JKOCHUCTEMa, MPOAYLCHTHI,
KOHCYMEHTEHI, PSIYIICHTHI, IENH NUTAHHS, SKOJIOTHUECKast NIpaMua, OnoreomneHos, onoctepa

YMenue uznarate 6uosIornueckue Teopun (3BoJronoHHas Teopust Y. [lapBuHa, cHHTeTHYECKas
TEOpHUSl DBOJIIONIMHK), 3aKOHBl M 3aKOHOMEPHOCTH (3apoabimieBoro cxoactBa K.M. bapa,
YyepeI0BaHus TVIABHBIX HampaBieHud u myTeit sBomonun A.H. CeBeprioBa, yuenus o 6uochepe
B.1. BepHaackoro), onpeAesnsTh TPaHUIbl MX TPUMEHUMOCTH K )KHBBIM CHCTEMaM

YMeH#ne BIaJeTh METOJJaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH (HAOIIOICHHE U ONMCAHUE KUBBIX
CHUCTEM, MPOIIECCOB W SIBJIICHUI; OpraHHW3alys U MPOBEJICHHE OMOJIOTHYECKOTO SKCIICPHMEHTA,
BBIJIBIDKCHHE THIIOTE3bl; BBIIBJICHUE 3aBUCHUMOCTH MEXKIY HCCIEAYEMBIMU BEJIUYMHAMH,
OOBSICHCHHE TIOJIy9EHHBIX PE3YyJIbTaTOB, HCIIONB30BAaHHBIX HAYYHBIX TOHATHH, TEOpHU W
3aKOHOB; YMEHHE JICTIaTh BHIBO/IHI HA OCHOBAHHH TOJIYICHHBIX PE3YJIETATOB)

YMeHue BBLICTATh CYIIECTBEHHbIE MPU3HAKH CTPOCHUS OHOJIOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJIANN, TMPOIYIEHTOB, KOHCYMEHTOB, pEIyIICHTOB, OHOTCOIEHO30B U 3KOCHUCTEM;
OCOOCHHOCTH  MPOIECCOB  HACJICJACTBEHHOW  HM3MEHYMBOCTH, CCTECTBEHHOTO  0TOOpa,
BHI000pa30BaHMUs, IPHUCIIOCOOJICHHOCTH OPraHU3MOB, JICHCTBHS KOJIOTHYECKHX (DAaKTOpPOB Ha




Kon
NpoBepPsieMOro

IIpoBepsiemblenpeMeTHbIEPE3YIbTATHIOCBOCHUSIOCHOBHO00pa3oBaTe/IbHOM
NPorpamMMbICpeIHEro001eroodpa3oBanust

pe3yJbTaTa

OpraHU3MBbI, IEPEHOCA BEIIECTB M MOTOKA YHEPTUU B SIKOCHCTEMAX, aHTPOIIOT€HHBIX N3MEHECHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEINECTB M OHOT€OXHMHYECKHX IIMKIOB B
ouochepe

VMeHHe NPHUMEHATH MONy4YeHHBIE 3HAHUS JUI1 OOBSCHEHHS OHOJIOTHMYECKHX IIPOIECCOB H
SBJICHHH, JUIS TIPUHATHUS IPAaKTHYECKUX PEIICHUH B IIOBCEAHEBHON )KU3HM B IIEIAX 00eCIIeUSHUS
6€30MaCHOCTH CBOETO 3/0pPOBbsl M 3I0POBbS OKPYXKAIOIIMX JIOAEH, COOMIOAEHHS HOPM
TPAaMOTHOTO TIOBEIEHHWS B OKpY)Kalomledl IpHpoxHON cpene; MOHUMAaHHE HEOOXOAMMOCTH
HCIOJIb30BAHUS JOCTH)KEHUI COBPEMCHHOM Ouonornn UL PalMOHAJIBHOTO
IIPUPOAOIOIb30BAHN

YMeHHe peniath JIeMeHTapHbIe OHOJIOTHYECKUE 3aJIa4d, COCTABIATh CXEMBI TIEpEHOCa BEIICCTB
M DHEPI'MH B SKOcHCcTeMax (I[eIH MUTAHKS)

‘YMeHMe BBITIOIHATH J1a00paTOpHbIE U PAaKTHYECKHE PadOThI, COOIOIATH MPaBUila TIPU padoTe ¢
y4eOHBIM | JIA00PATOPHEIM 000PYIOBAHHEM

YMeHHe KpUTHYECKHM OLEHUBATh W MHTEPHPETHPOBATh WHGOPMAIMIO OHOJOTHYECKOTO
COJIep)KaHMS, BKIIOYAIONIYIO IICEBJAOHAYYHBIE 3HAHWS M3 pa3iuyHbIX HcTOYHHKOB (CMU,
HAYYHO-TIOMYJISIPHBIC MaTephallbl); PacCMaTpUBaTh TJI00ATbHBIC SKOJIOTHYECKHE TPOOIEMEI
COBPEMEHHOCTH, (hOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINI0

10

YMeH#ne co3iaBaTh COOCTBEHHBIE ITUCEMEHHBIE M YCTHBIE COOOIIEHHMsI, 0000111ast OMOIOTHYECKYIO
UH(OPMAIIMIO U3 HECKOJBKHX HCTOYHHUKOB, TPAMOTHO HCIOJB30BATh IMOHATHHHBIA amnmapar
OunoIornu

MPOBEPAEMBIE3SJIEMEHTBICOAEP>XXAHWA

10KJ1ACC
Kon IIpoBepsieMblid1eMEHTCOAEPKAHUSA
1 buosorus Kak Hayka
1.1 Buonorus — Hayka o xwuBoil mpupoae. Pons Ouosnoruu B opMUpPOBaHUN COBPEMEHHOW HAyYHON KapTHHBI
) mupa. CucreMa OHOJIOTHYECKHUX HAYK
12 Mertobl TO3HAHUS KUBOI MPUPOABI (HAOIIOAEHHE, SKCIIEPUMEHT, OIMCaHNUE, U3MEPEHHE, KIacCU(pUKAIUs,
) MOJIEIMPOBAHKE, CTATHCTHYECKAsT 00pabOTKA TaHHBIX )
2 JKuBble cMCTEMBI U MX OpTaHU3aIMs
21 JKupple cucrempl (OMOCHCTEMBI) Kak MpeaAMeT u3ydeHus Owuosnormu. CBoiicTBa OHMOCHCTEM H HX
) pasHooOpasue
29 YpoBHH  opraHu3anud  OHMOCHUCTEM:  MOJIEKYJSIPHO-TEHETHYECKHH, KJIETOYHBIH, OpraHU3MEHHBIN,
) TONYJISIIMOHHO-BUAOBOM, DKOCHCTEMHBIH, OMochepHbIi
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKH
XUMUYECKUH COCTaB KJIETKM. XHMMUYECKHE DJIEMEHTBhL: MaKpOdJEMEHTbl, MHKpPO3JeMeHThl. Boma u
3.1 MUHEpajibHble BemiecTBa. @DYHKIMM BOABI W MHHEpaJbHBIX BellecTB B Kierke. [loanepxanue
OCMOTHUECKOr0 OajaHca
Benxu. CoctaB u cTpoeHne OSnKOB. AMUHOKHCIIOTHI — MOHOMEPH! OenkoB. HezaMeHHMBIE W 3aMEHHMBIE
AMUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH MOJEKyJbl (TIepBUYHAL,
32 BTOpPUYHAsI, TPETHUYHAas U UYCTBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOWCTBa OenkoB. buomormueckue
’ (byHKIMH OEITKOB.
®GepmenTsl — Ouonormyeckue KaramuzaTtopbl. CTpoeHHne QepMeHTa: aKTHBHBIM IEHTP, CyOcTpaTHas
cnenuduunocts. Kodepmentsl. Butamunel. OTandus ¢hepMEHTOB OT HEOPTaHHMUECKHUX KATaIN3aTOPOB
YrneBonel: MOHOcaxapuabl (TJOK03a, pubo03a UM jae30kcupubo3a), aucaxapuipl (caxaposa, JaKTo3a) U
33 moJrcaxapubl (Kpaxmali, TIHKOTeH, [eJUT0103a). bruoorndeckue GyHKIUH yTIIEBOIOB.
Junuael:  TPUITHLEPUAB,  cTepouasl,  ¢ocomunuasl.  ['mapopmibHO-TUAPOGOOHBIE  CBOMCTBA.
Bronornyeckue GpyHKImu TunuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB M JIMIHMIOB KaK HCTOYHUKOB SHEPTUU
34 Hyxneunossie kucnotsl: JHK um PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIOT. CTpoeHue u
) dyukuu JHK. Ctpoenrie u dyakunn PHK. AT®: ctpoenue u GpyHKIun
3.5 uTonorust — Hayka o kierke. Kierounas reopusi. MeTo bl H3yueHHsl KIIETOK
36 Krnetka kak memoctHas xuBas cucrema. OOmue TpU3HAKU KIETOK: 3aMKHyTas Hapy)KHas MmemOpaHa,
) moitekynbsl JIHK kak reHeTndeckuii anmapar, CHCTEMa CHHTE3a OelKa
Tumel KJeTOK: 3ykapuoTHYecKas M MpokapuoTHueckas. OCOOEHHOCTU CTPOEHUS MPOKAPUOTUUECKOU
3.7 kiaetku. Kietounas crenka Oaktepmil. CTpoeHHE SyKapHOTHYECKOM KieTkH. OCHOBHBIC OTIHYHS
PACTUTEILHOM, )KHBOTHON M I'PUOHOM KIESTKH




Kon

3.8

IIpoBepsieMbliidIeMeHTCONEPKAHUS

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KIIETOYHAs CTEHKA, TIMKOKalWKe, uX (yHkiuu. [Inazmarmueckas
MeMOpaHa, e€ cBoiicTBa M (pyHKIuH. IluToriaszma u e€ opranouabl. OTHOMEMOpPaHHBIC OPTaHOMIIBI KJICTKU:
supomiazMatuueckas cets (OIIC), anmapat [Nonbmxu, nuzocomsbl. [1oryaBTOHOMHBIE OpPraHOUABI KIIETKH:
MUTOXOHJIPUH, TUIACTHJIBL. [IpoHcXOoXkIeHNEe MUTOXOHAPUA W IiacTua. Buabl mmactua. HememOpaHHbBIE
OpPTraHOWJIbI KIIETKU: PUOOCOMBI, KJICTOYHBIH LEHTP, PECHUYKHU, XTYTUKH. DYHKIIMH OPraHOMIOB KJIETKH.
BxmroueHus

3.9

SAnpo — perymaropHbeiii neHTp Kietku. CTpoeHue sapa: simepHas o00oji0uKa, KapHoIUia3Ma, XPOMAaThH,
SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHCIOPT BEIIECTB B KIETKE

)KI/IBHG,E[CSITGHLHOCTL KJICTKI

4.1

OOmMeH BemiecTB, WM MeTabonm3M. AccuMwisinus —(MIacTUYeCKHid OOMEH) W JAUCCUMIIISAIUS
(3HepreTrueckuii 0OMEH) — JBE CTOPOHBI E€IWHOTO Tporecca Meradonmn3ma. THUIbl OOMEHa BEIIECTB:
aBTOTPO(HBINA U reTepOTPOGHBIN.

Poinb pepMeHTOB B 0OMEHE BEIIIECTB M IPEBPAIICHIH YHEPTHH B KJICTKE

4.2

®dorocunTe3. CmeToBass W TeMHOBass (a3wl  ¢orocuHTe3a. Peakimn  ¢dorocuHTe3a. DPPHEKTHBHOCTH
(otocuHTe3a. 3HaUeHWE (POTOCHHTE3a IS JKU3HU Ha 3emiie. BiusiHHe yCIIOBHE cpeibl HAa (OTOCUHTE3 U
CIIOCOOBI MTOBBIMICHHUS €T0 IPOJYKTUBHOCTU Y KYJIbTYpPHBIX PACTEHHH.

XeMocHHTE3. XEMOCHUHTE3UPYIONIKE OaKTEPHH. 3HAUEHNE XEMOCHHTE3A IS )KU3HU Ha 3eMite

4.3

DHepreTHYeCKUil 0OMEeH B KJeTKe. PacliernjieHrne BellecTB, BBIICICHHE W AKKyMYJHUPOBAaHHE SHEPTHH B
KJIETKe. DTamnbl YJHEPreTHIeckoro ooMeHa. ['nmukonuns. bpoxenue u ero Bupl. KucnopogHoe okuciaeHue, Wi
KJIETOYHOE AbIxanne. DP(EKTHBHOCTE YHEPTETHIECKOI0 0OMEHA

4.4

Peakuun wmarpuuHoro cuHTe3a. leHernyeckas wuHpopmanus u JHK. Peanuzanus renernyeckoit
uH(poOpManuy B KiIeTKe. I eHeTHuecKuil KoJ U ero cBoicTra. TpaHckpunuus — MaTpuuHblii cuaTe3 PHK.
Tpancnsims — onocunTes 6enka. Koanposanne aMMHOKHCIOT. Poiabs prbocoM B OnocuHTese Oeka

4.5

Hexnerounsle ¢opmsl xu3HN — BUpyChl. Mctopust oTkpbitust Bupycos (/.M. IBanoBckuit). OcobeHHOCTH
CTPOSHHS W >KH3HENESATEIBHOCTH BUPYCOB. bakrtepmodaru. bomesnm pacrenunii, )KHBOTHBIX M UEIOBEKA,
BBI3bIBaCMbIC BHpycaMu. Bupyc wummyHonedurmra dyenoBeka (BUY) — Bosoymurens CIIN/la.
IIpodunakTruka pacnpoCTpaHEHHs BUPYCHBIX 3a001eBaHUM

PazmuoxeHue n NHANBUAYAJIBHOC Pa3BUTHE OPTaHU3MOB

5.1

Knerounslil nuka, unu xu3HeHHbIM nukn kiuetku. Mutepdasza m mwmros. Ilpomeccsl, mpoTekarouue B
unTepdaze. Perummkammsa — peakiust mMarpuuHoro cuareza JJHK. Crpoenne xpomocoMm. XpOMOCOMHBIN
Ha0oOp — KapuoTuI. JIMTUTOMIHBIA W TaIIOWIHBIH XPOMOCOMHBIE HabOpbl. Xpomatusl. [luronornuyeckue
OCHOBBI Pa3MHOKEHUS ¥ HHAUBHUYaIbHOIO Pa3BUTUSA OPTaHU3MOB.

Henenune knetku — Muto3. Craguu murtosa. IIpoueccsl, NpoUCXOASIME HAa Pa3HBIX CTAJUSAX MUTO3A.
buosiornyeckuii CMbICI MUTO3a

5.2

®DopMbl pa3MHOXKEHHS OPraHM3MOB: OECIOJIoE M TOJIOBOE. Bujabl 0€Crosioro pa3MHOXKEHUS: JCIICHUE
HA/IBO€, TIOYKOBAaHUE OJHO- U MHOTOKIETOYHBIX, CHOpPOOOpa3oBaHWE, BETETATUBHOE pa3MHOXKCHHE.
M cKyCcCTBEHHOE KIIOHHPOBAHHUE OPTAHM3MOB, €0 3HAYCHHUE JUIS CEICKITHH

53

[TonoBoe pasMHOXKEHUE, €ro OTIUYHS OT OECIONOTO.
Metio3. Cragnu meiio3a. IIponeccsl, mpoucxonsiue Ha cTaausix Meiioza. [loBegenne xpomMocoM B Meio3e.
Kpoccunarosep. brosornueckuii cMbBIC M 3HaYEHHAE MEHO3a
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lameroreHes — mporiecc 00pa30BaHUS MOJOBBIX KIETOK Y XKHUBOTHBIX. [lONOBBIE JKelle3bl: CEMEHHUKU U
suyauky. OOpa3oBaHWE W pPa3BUTHE IIOJIOBBIX KIETOK — TrameT (CIepMaTo30uWja, SIHIEKIeTKa) —
criepMaToreHe3 W ooreHe3. OCOOECHHOCTH CTPOCHHS SHICKIETOK M CHepMaTo30Ma0B. OIUIOAOTBOPCHHE.
IlapTeHoreHes

5.5

WuauBunyansHOe  pa3BuTHE  (OHTOreHe3). OMOpHOHaIbHOE  pa3BuTHe  (3MOpHoOreHe3).  DTaIbl
SMOPUOHANBHOTO PAa3BUTHSI Yy TI03BOHOUHBIX JKHMBOTHBIX: JpOOJEHUE, TacTPyJsAlus, OpraHOTeHes3.
[TocTaMOpHoHanbHOE pa3BuTHE. THIBI TOCTIMOPHOHATIBHOTO PA3BUTHS: MPSMOE, HENpsIMOe (JIMUMHOYHOE).
BrmsiHEE cpenbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTBA.
Pocrt 1 pa3pute pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHMS: CTPOCHHE CEMEHH, CTaIUHN PA3BUTUS

HaCHeJICTBeHHOCTL 1 NU3MCHYHNBOCTb OPIraHU3MOB

6.1

[IpenMeT u 3amaun TeHETHKU. McTOpus pa3BUTHS TeHETHKH. BKiIan poCCHHCKUX M 3apyOEKHBIX YUEHBIX B
pa3BUTHE TEHETHKH. MeToApl TeHeTUKH (THOPHIOJOTHYECKUH, IUTOTeHEeTHYECKUH, MOJEKYIISpHO-
reHernueckuii). OCHOBHbIE TCHETHYCCKUE TOHATHS. | eHeTHyYecKas CHMBOJIMKA, UCIOJb3yeMas B CXeMax
CKpelIMBaHUI

6.2

3aKOHOMEpPHOCTH  HACJIeJIOBaHUSl  MPHU3HAKOB, YCTaHOBIEeHHble [ . Menaenem. MoHorubpuaHoe
CKpeluBaHue. 3aKOH eIWHO0Opa3usi TMOPUIOB TEepBOro MmokoieHus. [IpaBuio JOMUHHpOBaHHA. 3aKOH
pacuierieHus: mpu3HakoB. | umoTe3a 9ucToThl ramet. [1oTHOe 1 HeMoIHOE TOMUHUPOBAHUE.

I[I/IFI/I6pl/IZ[H06 CKpEIIUBaHUE. 3aKOH HE3aBUCHUMOI'O HACJEIOBaHUA MpU3HAKOB. l{uTOreHeTnueckre OCHOBBI
JUTHOPUIHOTO CKpEUIMBaHHA. AHAIM3HpYIOIee CKpelmBaHue. lcmonb30BaHUEe aHATH3UPYIOIIECTO
CKpENMBAHUS TSI ONPEACICHNS TeHOTHITA 0COOU




Kon

6.3

IIpoBepsieMbliidIeMeHTCONEPKAHUS

CueruieHHOe  HacieqoBaHuWe mpu3HakoB. PaGora T.Moprana 10 CHEIUIGHHOMY  HaclleJOBaHHUIO
reHoB. Hapymienne cueruileHWs TEHOB B pe3ysibTare KpPOCCHHTOBEpa. XPOMOCOMHASI  TEOPHs
HACJIEICTBEHHOCTH. | eHeTHUEeCKHEe KapThl.

I'eneruka nosna. XpoMOCOMHOE OIpezeleHUe 110J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['oMorameTHele u
rereporamMeTHble opranu3Mel. HaciemoBanme Npu3HaKoB, CHETICHHBIX C TI0JIOM

6.4

I/I3M6H‘II/IBOCT]). BI/ID,I)I NU3MCHUYUBOCTHU: HCEHACJICACTBCHHAas nu HaCJICACTBCHHA. POJ'II) Cpeﬂbl B
HEHACIIeJICTBEHHOW M3MEHUYMBOCTH. XapaKTePUCTHKA MOJIU(UKAIMOHHOW W3MEHYMBOCTH. BapuanuoHHBIN
pAa v BapuanmoHHas KpuBas. Hopma peakiuu nmpu3Haka. KonndecTBeHHBIC M KAUESCTBCHHBIC TPU3HAKH H UX
HopMa peakiun. CBOWCTBA MOIUGDHUKAIIMOHHON N3MEHYUBOCTH

6.5

HacnenctBennas, nnm reHOTUNIMYECKast, N3MEHINBOCTh. KoMOMHATHBHAA N3MEHUNBOCT. Melio3 U 1MoI0BOi
IpOLIECC — OCHOBA KOMOWHATUBHOM M3MEHYMBOCTH. MyTallMOHHAs H3MEHYMBOCTh. Kiaccupukanus
MyTallUii: TeHHbIE XPOMOCOMHBIE, TeHOMHBIC. YacTOTa U MpUYMHBI MyTanuil. MyTareHHble (pakTopsl. 3aKOH
TOMOJIOTHYECKHX PSIZIOB B HacjeacTBeHHo# n3Menunsocty H.M. Basunosa

6.6

I'eneruka denoBeka. Kapuotun dvenoBeka. OCHOBHbIE METOJbl T€HETHKM YEIOBEKa: T€HEATIOrMYEeCKUM,
ONM3HEIOBBIM, I[IMTOTEHETUYECKHH, OHOXMMHYECKHH, MOJeKyIspHO-TeHeTnueckuil. CoBpeMeHHOe
OIlpe/ieJIeHne IeHOTUIa: MOJHOTCHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCJIE C IIOMOLIbIO
[1L[P-ananu3a. HacnenctBenHble 3a00sieBaHUS 4eNIOBEKa: IeHHblE 00Je3HH, OOJIE3HHW C HacleACTBEHHON
MPEPacoIOKEHHOCTBIO, XPOMOCOMHBIE Oosie3Hn. CoMaTHyecKre M TeHepaTUBHbIE MyTaluuu. [IpuHIMUITBI
3I0POBOTO 00pa3a XM3HHW, AMArHOCTUKH, MPOMWIAKTHUKH M JICUCHHS TCHETHUECKHX OoiesHeil. Meamko-
FeHETUYECKOE KOHCYJbTHPOBAaHUE. 3HAYEHHE MEIWLMHCKONW TE€HETHKH B NPEAOTBPAILICHUH M JIEYEHHUU
TeHETHYECKHX 3a00JIeBaHUI YelloBeKa

Cenexnyst opraan3MoB. OCHOBBI OMOTEXHOJIOIMH

7.1

Cenekuust Kak Hayka U IpoLecc. 3apokAeHHE CeleKuuu U gomectukanusa. Yuenue H.M. Basuiosa o
[ICHTPaX MPOUCXOXKIACHUS U MHOT000pa3usi KyJIbTYypHBIX pacTeHHH. LIeHTpBI MPOMCXOXKICHHS JOMAIIHUX
KHMBOTHBIX. COpT, NOpOAa, INTAMM

7.2

CoBpeMeHHBIC METOABI CEJICKIMH. MacCcoBBIf M HHIUBHUIYANbHBIH OTOOPHI B CENEKLUUH pACTEHUl U
XKHUBOTHBIX. OIIGHKa OJKcTepbepa. bBIM3KOPOACTBEHHOE CKpeIIMBaHWE — HWHOpWUAWMHT. Ywcrtas nHHUSL.
CkpemyBaHue YUCTBIX JUHMHA. ['erepo3uc, wiau rudpunHas cuiga. HepoIcTBeHHOE CKpelluBaHUE —
aytopuaunr. OrtpanéHHas rubpuausanuss u e€ ycmexu. VCKyCCTBEHHBIH MyTareHe3 U IOJIydeHHE
HOJUIIONJ0B. JIOCTHIKEHMSI CENEKIIMY PACTCHUM, )KUBOTHBIX U MUKPOOPraHM3MOB

7.3

BuoTexHonorus Kak orpacib Mpou3BoAcTBa. ['eHHas nHxeHepus. DTamnbl co3iaHus pekomOuHanTHoi JJHK
W TpaHCTEHHBIX OpraHu3MoB. KieTounas wuHxeHepus. KierouHble KynbTypbl. MUKPOKIOHAJIBHOE
pa3MHOkeHue pacreHuil. KioHupoBaHME BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
JKoJlorrmyeckue 1 3THIeckue mpodaeMer. MO — reHeTHIecKH MOTU(HIMPOBAHHBIC OPTaHU3MBI

11KJTACC

Kon

HpOBepﬂeMLIfIN’IeMeHTcm]ep)KaHHﬂ

3BOJHOI_II/IOHHa${ OHOJIOTHS

1.1

DBOJIOIIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CBugerenscTBa  3Boouud. IlaneoHTonmoruyeckue:  MOCIENOBATEIbHOCTh — IOSABJIEHHS  BHJIOB B
MAJIEOHTONIOTUYECKOH JIETOMUCH, Tepexoanbie ¢popMbl. bruoreorpaduueckue: cXoAcTBO U paznuuue GayH u
(hJop MaTepuKoB M OCTPOBOB. DMOPHONOTHYECKHE: CXOJCTBA M PA3NUYUs SMOPHUOHOB PAa3HBIX BHUIIOB
1103BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: ITOMOJIOTUYHBIE, aHAJIOTMYHbIE, PYAUMEHTapHbIE OpraHbI,
aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX
MeTa0OJIUYECKUX MyTEeH Y BCEX OPraHU3MOB

1.2

OomoronHas Teopusi Y. Japsuna. IIpeAmnoChUIKM BO3HHKHOBEHHS dapBHHH3MA. JIBIIKYIIME CHIIBI
3BOMIONMK BUAOB 10 JlapBuHY (M30BITOYHOE pa3sMHOXCHHE TIPU OTPAHHUYCHHOCTH PECypCOB,
HeOoNpenenénHasl H3MEHUYNBOCTD, 00PH0a 3a CYIECTBOBAHKE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernyeckasi Teopus 3Boironuu (CTD) u ocHOBHBIE €€ monokeHus. MukposBoouus. Tlonymsamus kak
€JIMHUIIA BUJIA M YBOJIIOLIUI

1.4

JBwxkymue cunbl (GakTopbl) DBOJIONUKM BHIOB B NpUpozc. MyTallMOHHBIN MpollecC W KOMOWHATHBHAS
M3MEHYUBOCTb. [lomynsmuuonHsle BOMHBI U apei¢ reHoB. M3omsamus u murpanus. EcrecTBeHHBIH 0TOOpD —
HaNpaBJIOMUH (akTop sBoMIONNH. POPMBI €CTECTBEHHOTO 0TOODA.

[TprcriocoOIeHHOCTh OPTaHU3MOB KaK pe3yNbTaT dBoitonmu. [Ipumepsl mpucmocoOneHui y OpraHu3MoB.
Apomoph03BI 1 HANOATATITALINH.

Bun u Bugoo6pazosanue. Kputepuu Buma. OcHoBHblE (POpMBI BHI000pa3oBaHUA: TeOTpaUuecKoe,
9KOJIOTHYECKOE

1.5

MaKpOBBOJ’IIOL[I/ISI. q)OpMI)I OBOJIIOLIMN (,J[)I/IJ'ICTI/I'-IGCKaFI, JUBCPICHTHAA, KOHBCPICHTHAA, IIapasljiCjibHasid.




Kon

IIpoBepsieMbliidIEMEHTCOAEPKAHUSA

Heo6paTuMOCTh 9BOTIONUN

Bo3HHKHOBEHNE U pa3BUTHE KM3HU Ha 3eMIIe

2.1

JloHay4HbIE TIPEJICTABICHUS O 3apOKICHUM >KM3HHU. HaydHbIe rUIOTe3hl BOSHUKHOBEHHS JKU3HHU Ha 3eMiie:
abuoreHe3 W MaHCHepMusi. XUMHUYECKas HBOJIONUS. DKCICPUMEHTANIBHOE IMOATBEPKIACHUE XUMHUYECKOH
sBommonnu. HauanbHbie 3Tanbl OHosormueckor sBomonuu. I'mmore3a PHK-mupa. [lepBble KIeTKH U UX
3BOIOLHS. DOPMUPOBAHHE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB

2.2

PazButne xu3Hm Ha 3emisie mo spaMm U mnepuojgaMm. Karapxeil. Apxeiickas M HpOTEpO30MCKas 3pBI.
[laneozoiickass spa u €€ TEPHOABI: KEMOPHICKMA, OPJOBUKCKHMA, CWIYPUHCKUH, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEpMCKHUI. Me3030licKast 3pa U €€ IEpHObl: TPHACOBBIH, FOPCKHM, METOBOM.
Kaiino3olickasg 3pa u €€ mepuoibl: NaJICOr€HOBbIM, HEON€HOBBIH, AHTPONOIEHOBBIM. XapaKTepUCTUKA
KJIUMaTa ¥ Te0JIOTUYECKUX IpoueccoB. OCHOBHBIE ATAIlbl ABOJIIOLUM PACTUTEIBHOIO U JKUBOTHOTO MUDA.
Apomopo3bl Y pacTeHHI M XHUBOTHBIX. [10sIBJICHUE, PACIBET M BEIMUPAHHUE TPYIIIL KHUBBIX OPraHU3MOB

23

CucremMa OpraHMYECKOr0 MHpa KaK OTpaxKeHHe OHBOMONUH. OCHOBHBIE CHCTEMATHYCCKHE TPYIIITBI
OpPIraHU3MOB

24

DBononus YenoBeka. AHTPOIOJIOTHS Kak Hayka. Pa3BUTHE MpelICcTaBlIeHUI O MPOUCXOXKIESHUH YelIOBEKa.
Meroapl m3yuyeHus: antpororene3a. CxolcTBa W pa3jiHuds UYEIOBEKa M KUBOTHBIX. CucTeMaTHYecKoe
MOJIOXKEHHUE YET0BEKa.

JBwxymue cunbl (dakTopsl) aHTpororeHesa. HaciecTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH OTOOD.
OO1IeCTBEHHBIN 00pa3 )KU3HM, M3TOTOBICHHUE OPYAUH TPYAa, MBIIIICHHE, PEYb

25

OcHOBHBIE CTaJiuM M BETBU OHBONIOLUM YENOBEKA: aBCTpalomuTeku, Yemosek ymensli, Yenosek
npaMoxoaaumuid, Yenosek Heanaepranbekuid, Yenosek pasyMHblid. Haxoaku HCKOIaeMbIX OCTaHKOB, BpEMs
CYIIECTBOBAHUSA, 00IaCTh paCIPOCTPAHEHMSI, 00BEM FOJIOBHOI'O MO3ra, 00pa3 KM3HH, OPYIHs

2.6

Uenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BpOINEOUAHAs (eBpasuiickas), HErpo-aBCTpaJOUIHAS
(3xBaTOpHabHAS), MOHTOJIONIHAS (a3MATCKO-aMEpHUKaHCKast). UepThl MPUCIIOCOOIEHHOCTH TIpeACTaBUTeNeH
YeJIOBEUECKUX pac K YCIOBHUAM CylIecTBOBaHM. EnuHCTBO gemoBedyeckux pac. Kpuruka pacnzma

Opra"nu3Mbl M OKPY>KaroIias cpeaa

3.1

OKonorvs Kak HayKa. 3aJadd W pasledbl JKOJOTUHA. MeToAsl 3KOJOTWYECKUX HCCIIeTOBaHUU.
Dxonornyeckoe MUpoBo33perne. Cpenbl 00UTaHUsT OPTaHU3MOB: BOAHAsI, HA3EMHO-BO3/IYIITHASI, TIOYBEHHASI,
BHYTPHOPTraHHU3MEHHAS

32

Okonoruyeckue ¢aktopsl. Knaccuduranus skonormdeckux (HakTopoB: aOMOTHUECKHE, OMOTHYECKHE M
aHTponoreHHble. JIeHCcTBHE IKOIOrHYeCKHX (DAKTOPOB Ha OPraHU3MEI

33

Abnotndeckue (GakTOpHI: CBET, TEMIIEPaTypa, BlIaxHocTs. Goronepronusm. [Ipucnocobienns opraHu3mMoB
K geiicTBHIO abnoTndeckux (akTopoB. bruomormyeckne puTMsl

3.4

BuoTtnueckue ¢axTopsl. Bunbl OHOTHYECKHUX B3aUMOJCHCTBUI: KOHKYPEHIIUS, XUIIITHUYECTBO, MApPa3UTU3M,
MYyTyaJIn3M, KOMMEHCAIIM3M (HaXJIeOHWYECTBO, KBAPTHPAHTCTBO), aMEHCAIIM3M, HEUTpaiu3M. 3HaYcCHHE
OMOTHYECKHMX B3aMMOICHCTBHM ISl CYIIECTBOBAHKS OPraHU3MOB B IPUPOJTHBIX COOOIIECTBAX

3.5

DKOJIOTMYEeCKHe XapaKTePUCTUKK TOMynsaiud. OCHOBHBIE T[OKa3aTeNd MOIMYJSAUN: YUCICHHOCTS,
IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, NPUPOCT, MUTpanus. JuHamMuKa YHMCIEHHOCTH MONMYJALUU U e
peryJsus

Co00111eCTBa ¥ DKOTOTHIECKHE CHCTEMBI

Coo0111ecTBO Opranu3mMoB — OuoreHo3. CTpyKTypsl OHOLIEHO3a: BUA0BAsA, IPOCTPAHCTBEHHAs, TpOQHUIECKas
(uiesast). Bugbl-mnomuHanTel. CBsi3u B OMOLIEHO3E

4.2

DKooruyeckue cUcTeMbl (dKocucTembl). [ToHATHE 00 sKocHcTeMe M OuoreoneHo3e. DYHKIMOHATbHBIE
KOMIIOHEHTBI HKOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BellecTB U MOTOK SHEPTUU
B oKkocucteMe. Tpodudeckue (muineBble) ypoBHH 3KocUcTeMbl. [lumieBbie 1iemu u ceTd. OCHOBHBIE
ITOKA3aTeNI YKOCUCTEMBI: OHOMacca, MPOXYKIUs. JKOJIOTHUSCKUE TMHPAMUIBL: TPOIYKIUH, YUCICHHOCTH,
O6uomacchl. CBOHCTBA 9KOCHCTEM: YCTOWYMBOCTh, CaMOperyJisiius, pazsutue. Cykieccus

43

Ipupo/HbIe 9KOCHCTEMBL. DKOCUCTEMBI 038P U peK. DKOCHCTEMa XBOWHOTO WIIH LIMPOKOJIMCTBEHHOTO JIeca.
AHTpPOTIOTeHHBIE 3KOCHCTEMBL. ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI. bHomornieckoe M XO3AHCTBEHHOE
3Ha4YEHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

BuopasHoobpasue kak akrop ycroiumBocTu 3xocucteM. CoxpaHeHHE OHOJIOTHYECKOTO pazHOoOpasus Ha
3emie

44

VYuenue B.W. Bepnazackoro o 6uocepe. ['panuiibl, coctaB u ctpykTypa ouocdepsl. JKupoe BelecTBo U ero
¢dysxm. OcobeHHOCTH OMocdephl Kak TI00abHOM 3KOCUCTEMEBI. JIMHAMIUecKoe paBHOBECHE W O0paTHas
CBs3b B Omocdepe. KpyroBopoThl BEIIECTB U OHOT€OXMMHYECKUE ITUKIBI 3JIEMEHTOB (YIJIepoja, a3oTa).
30HanbHOCTHL OHochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuectBo B Onochepe 3emiu. AHTpOIOTeHHbIe U3MeHEeHHs B Onocdepe. [TobanbHbIE SKOIOTUYECKHAES
MPOOIEMBI.

OcHOBa palMOHAIBFHOTO YIPABJICHHs MPHUPOAHBIMH pecypcaMH W HX HCIIOJb30BaHHe. JlOCTHKeHHs
OHOJIOTHH M OXPaHa IPUPOILI
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