


HOACHUTEJIBHAS 3AIIMCKA

Ipu pa3paboTke mporpaMMbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY IUISL OTPENENICHUs MOJAXO0J0B K (HOPMHPOBAHUIO COIEPIKAHUS
yueOHoro mpeamera «buonorus» cocraBuiau: KoHuentyainsHble nosoxenus ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH LieJeH, COJepKaHus,
pe3yIbTaTOB 00Y4eHHs W TpeOOBAaHHWH K YPOBHIO IOJITOTOBKH BBITYCKHHKOB, MOJOKEHHST 00 OOLIMX LENSAX M MPUHIHUIIAX, XapaKTePH3YIOIIHX
COBPEMEHHOE COCTOSIHHE CUCTEMbI cpelHero oouero oopazosanus B Poccuiickoii denepauny, a Taxoke MONOXKEHUS 0 cenuduke o6uonoruu, eé
3HAQUEHWW B IO3HAHWHU JKUBOH MPUPOIBI M OOECHEYCHUH CYIIECTBOBAHMS deloBedeckoro odmiecTBa. COTIacHO HA3BAaHHBIM ITOJIOXKEHHSIM,
OIIpEeENIEHbI OCHOBHBIE (DYHKIIU IPOrPaMMBbI [10 OUOJIOTUH U €€ CTPYKTYpa.

Iporpamma 1o Owosorny ma€r mpencTaBiIeHHe O e, 00 o0miel cTpaTernyd OOydYeHHMs, BOCITUTAHHS M Pa3BHTHS OOYJaIOMINXCS
cpexncTBamu yueOHoro mpeamera «buonorus», ompenenseT o0s3aTeNbHOE MPEIMETHOE COAEPXKAHHUE, €ro CTPYKTYpPy, paclpeiesieHue o
paszzenaM M TemMaM, PeKOMEHIYEeMYIO ITOCIIEI0BATENIbHOCTh H3YUeHUsI YIeOHOro Marepraia ¢ y4ETOM MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX
CBsI3€H, JIOTMKH 00pa30BaTEIbHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yYarOIuXCsl.

B mporpamMme 1o OWOJOTHH TaKKe YYHTBHIBAIOTCS TPEOOBAHWS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAIPEIMETHBIM WM IMPEJAMETHBIM
pe3yibTataMm oOydeHust B (DOPMHUPOBAHMM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOM JESTENbHOCTH/YYCOHBIX ACUCTBHI OOYYarOIIUXCS T10
OCBOGHHIO COJICpKaHMs OMOIOTHUECKOTO 00pa30BaHusI.

B mporpamme mo Ouonoruum (10-11 kmaccel, 0a30BbI ypOBEHb) peann30BaH MPUHLUI NPEEMCTBCHHOCTH B H3Y4YEHHM OHOJIOTHH,
Omarogaps 4eMy B Heil IpocMaTpHBAcTCS HANpPaBICHHOCTh Ha Pa3BUTHE 3HAHMH, CBA3AaHHBIX C (OPMUPOBAHHEM ECTECTBCHHO-HAYIHOTO
MHPOBO33PEHUS, IEHHOCTHBIX OPHEHTAIMH JNYHOCTH, HKOJIOTHYECKOTO MBIIIICHHS, MPEACTABICHUN O 370pOBOM 00pase >KU3HH M OepesKHBIM
OTHOIICHHEM K OKpYy:karomieil nmpupoaHoit cpene. [TosToMy Hapsay ¢ M3ydeHHEM OOIMICOMONIOrMYeCKUX TEOPHil, a TakkKe 3HAHHH O CTPOCHHH
JKMBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HMX IPOIECCOB B IporpaMMmMe MO OHOJIOTMH YIENCHO BHHMaHHE
HCIIOE30BAHUIO MOTYyYCHHBIX 3HAHUH B TIOBCETHEBHON JKU3HU JUIS PELICHHS IIPUKIIAIHBIX 33124, B TOM YHCIIE: NPOMUIAKTHKA HACIEICTBEHHBIX
3a00JICBaHUH YeNIOBEKa, MEANKO-TCHETHIECKOT0 KOHCYIbTHPOBAHNS, 000CHOBAHMS YKOJIOTHUECKH LeecO00pa3HOr0 MOBEICHNUS B OKPYIKAIOIICH
IPUPOAHOM cpejie, aHanmM3a BIMSHUS XO3SAICTBEHHOH JESATEIBHOCTH YEIOBEKAa HA COCTOSHHE IIPUPOJHBIX U HMCKYCCTBEHHBIX JKOCHCTEM.
VYcunenne BHUMaHUS K IPUKIAIHON HAIIPABICHHOCTH y4eOHOTOo MmpeaMeTa « BHOmorus» mpoIuKTOBaHO HEOOXOIMMOCTBIO 00ECIICUCHHUS YCIOBUIT
JUISL PELIICHHS] OJHOM M3 aKTyaJ bHBIX 3a/1ad IIKOJFHOTO OHOJIOTHYEcKOro o0pa3oBaHMs, KOTOpas Mpe/oiaract (JOpMHPOBAHHE Y 00YJarOIINXCS
CIOCOOHOCTH aTaNTHPOBATHCS K M3MEHEHHSIM TUHAMHYIHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MHPA.

buosorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHus 3aHUMAET BaxkHoe MecTo. OHa obecrneuuBaeT HOpPMHUPOBAHUE Y O0YUAIOIIUXCS
MIPEACTAaBICHUH O HAyYHOH KapTHHE MHpa, PAacIIUpsieT W o00OIIaeT 3HaHMS O >KUBOH NPHUpOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHHM3alli¥ W OSBOJIOLMH, CO3MAET YCIOBHS JUIS: MO3HAHMS 3aKOHOB JKHBOW MPHUPOJBI, (OpMHUPOBAHUS (DYHKIMOHAIBHOW TPaMOTHOCTH,
HaBBIKOB 3710pPOBOT0 M 0€30MacHOr0 00pa3a KU3HH, 9KOJIOTUYECKOTO MBIIIUIECHHS, IECHHOCTHOTO OTHOLIECHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHue OMONOTUs UMEET TAaKKe Ul PELICHUs BOCHUTATEIbHBIX M Pa3BHBAIOIIUX 337ad CPEJHEro oOLiero oOpa3oBaHUS,
conuanu3anuu odydvaromuxcs. M3ydenne Ononmoruu obecriedynBaeT yCIoBHs Uil (OPMHPOBAHUSI MHTEIUICKTYATbHBIX, KOMMYHHUKAIIMOHHBIX H
MH(POPMAIMOHHBIX HABBIKOB, ICTCTHYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErPAL[MM OMOJIOTMYCCKUX 3HAHWN C TPEACTABICHUSAMH M3 JPYTUX
y4eOHBIX MPEJMETOB, B YACTHOCTH, (GU3UKH, XUMUH 1 reorpadun. Ha3zBaHHBIE MOJTOKEHUS O NMpeaHAa3HaYeHUH yueOHOTo npeameTa «buomorus
COCTaBUJIM OCHOBY JJISI OIIPEAENIEHHUS II0IX0I0B K OTOOPY U CTPYKTYPHPOBAHHUIO €I0 COAECPIKaHMUs, IPEICTaBIEHHOrO B IIPOrpaMMe 110 OHOJIOTUH.

Ot160p conepxanusi yaeOHOTO TpeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C MO3UIMI KyJIbTypOCOOOPa3HOrO MOIX0/a, B
COOTBETCTBUHU C KOTOPBIM 00YYaIOIINECs JOKHBI OCBOUTh 3HAHUS M YMEHHMS, 3HAUUMbIe U1 (POPMUPOBAHHS OOIIEH KyJIbTYphI, OIPEeAeIIIOIe
aJIeKBaTHOE MOBEJICHNE YeJIOBEKa B OKPYIKaloLIeH MPUPOIHON cpesie, BOCTPEOOBAHHBIE B MTOBCEIHEBHON YKU3HU M NMPAKTHUECKON JIESITEIIbHOCTH.
Oco0oe MecTo B 3TOH CHCTEME 3HAHUI 3aHUMAIOT HJIEMEHTBI COICPIKAHUsS, KOTOPbIE CIIy:KaT OCHOBOH i (opMHUpOBaHUs NpeACTaBICHUI O
COBPEMEHHOIl €CTeCTBEHHO-HAYYHOH KapTHHE MHpPa M LEHHOCTHBIX OPHEHTAIHAX JHYHOCTH, CIIOCOOCTBYIOMIMX T'yMaHH3aIlMH OHOJIOTHYECKOTO
o0pazoBaHusl.

CTpyKTypHpOBaHHUE COllepKaHHsl yueOHOTO MaTepHaia B IIPOrpaMMe 1Mo OMOJIOTHH OCYIIECTBICHO ¢ YIETOM MPUOPUTETHOTO 3HAYCHHS
3HAHUH 00 OTIMYMTEIBHBIX OCOOCHHOCTAX KUBOU NMPUPOJBI, O €€ YPOBHEBOW OPraHU3allUM ¥ HBOJIIOLHUU. B COOTBETCTBUM C 3TUM B CTPYKType
yueOHOro Tpeamera «BHONOrHs» BBIIENEHBI CIENYIONINe CoAepKaTelIbHble JTHHUN: «bHonorus kak Hayka. MeTonsl Hay4YHOTO MO3HAHUSY,
«Knerka kak Ouonorudeckas cucrema», «OpranusM kak Ouonormueckas cucrema», «CHCTeMa M MHOrooOpasue OpraHHYecKOro MHpay,
«OBOJIONHS KHUBOI IPHPOIBD, « IKOCHCTEMBI U MPHCYIIHE UM 3aKOHOMEPHOCTI.

Lens u3ydenus ydeOHoro mpenmera «buomorms» Ha 0a30BOM ypoBHE — OBIaJeHHE OOYYAIOIIMMMUCS 3HAHUSAMH O CTPYKTYpHO-
(YHKIMOHAIBHON OpraHU3AINH XKHUBBIX CHCTEM PAa3HOTO paHTa M MPHOOPETeHHE YMEHUI NCIIONB30BaTh 3TH 3HAHUS JUIS TPAMOTHEIX JCHCTBUH B
OTHOIICHUHU 00BEKTOB JKUBOM MPUPOBI U PEIICHUS PA3TMIHBIX KU3HEHHBIX TPOOIEM.

JocTmkenne e n3ydeHns ydeoHoro npeamera «bronorms Ha 6a30BoM ypoBHE 00eCIIeUHBACTCS PEIICHUEM CIIEAYIOMINX 3a1a4:

OCBOEHHE O0YUarOLUIUMUCS CHCTEMBbI 3HAaHHH O OMOJIOTHYECKHNX TEOPHSX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MIPaBUIIax,
CITy’KaIl[UX OCHOBOI /It (POPMUPOBAHUS MPEICTABICHHUI O €CTECTBEHHO-HAYYHOH KapTHHE MHpPA, O METOJaX HAYYHOTO MO3HAHHS, CTPOCHUH,
MHOT000pa3ul ¥ OCOOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS OPraHH3aLlUM, BHIJAIOLIIMXCS OTKPBITHUSX M COBPEMEHHBIX HCCIECAOBAHUSX B
OHOJIOTHH;

(dbopmupoBaHue y 00ydaromMXcsl MO3HABATENBHBIX, HHTEIUIEKTYIBHBIX U TBOPYECKHX CIIOCOOHOCTEH B Mpolecce aHalu3a JaHHBIX O
HyTSX Pa3BUTHS B OHOJIOTUH HAYYHBIX B3TJISJIOB, UJICH M ITOJXOI0B K N3YYEHHIO XKUBBIX CHCTEM PA3HOTO YPOBHS OpraHH3aINY;

CTaHOBJICHHE y 00ydarommxcst o0Imei KyIbTypbl, QyHKIIMOHATEHONH TPAMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHSITh U OLICHUBATD SBJICHHS
OKPY’KAIOIIEro MUPa )KUBOW IIPUPOIBI HA OCHOBAaHUH 3HAHUIT U OIIBITA, TOIYYCHHBIX IIPU U3YYCHUH OHOJIOTUH;

(dopmupoBaHue y 00yUJarOUIMXCsl YMEHUH WUTIOCTPUPOBATH 3HaUeHHE OMOIOTHYECKNX 3HAHUH B IIPAKTHUECKOH AEATEITHHOCTH YeJI0BEKa,
Pa3BUTUH COBPEMEHHBIX MEMIIMHCKUX TEXHOJOTHI 1 arpoOMOTEXHOJIOTHil;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YEJIOBEKOM JKHBOH MPUPOJIBI, HEOOXOAMMOCTH OEpeXHOTO OTHOILCHHUS K HEH,
COOJIIOICHUS STUYECKUX HOPM IPH IIPOBEICHUH OUOIOTHUECKUX UCCIIEN0BAHUIM;

OCO3HAHME LEHHOCTH OHMOJIOTMYECKUX 3HAHWH JUISl TIOBBIMICHWS YPOBHS JKOJOTHUECKOH KYJIBTYpBI, Ul (OPMHPOBAHUS HAYyYHOTO
MHPOBO33PEHUS;

NpUMEHEeHHe NPUOOPETEHHBIX 3HAHUH M YMEHUH B TOBCEIHEBHOH JXKHM3HU [UIS OLECHKH IIOCIEACTBHN CBOEW JAESATENbHOCTH II0
OTHOILEHHUIO K OKpYXKaloIeil cpesie, COOCTBEHHOMY 3/10POBbI0, 000CHOBAHHE U COOIIOCHUE Mep MPOPUIAKTUKY 3a00IeBaHUN.

B cucreme cpemHero obmiero oOpasoBanusi «buonorus», nzydaemas Ha 0a30BOM YpOBHE, SBISIETCS OOS3aTENBbHBIM Y4eOHBIM
MPEMETOM, BXOJISIIUM B COCTaB MPEIMETHOM 00s1acT « ECTeCTBEHHO-HAYYHbIC TPEAMETHD).

Jlnist u3yueHust OHMOIOrMU Ha 6a30BOM YPOBHE CpEJIHEro o01ero oopaszoBanusi otBoautcs 68 wacos: B 10 kimacce — 34 uvaca (1 vac B
Heneno), B 11 kiacce — 34 yvaca (1 gac B Hezeno).

COJEPXAHHUE OBYUEHUS

10 KVIACC



Tema 1. Buosorusi kak Hayka.

Buonorus xak Hayka. CBs3b OMOJOTHH € OOLIECTBEHHBIMU, TEXHHYECKUMHU M JPYTHMH €CTECTBEHHBIMU HayKaMH, GHiocodueil, STHKOH,
9CTETUKOM U IpaBoM. Posb Ouonoruu B popMUPOBAHUM COBPEMEHHOI HayuHOI KapTUHBI MUpa. CucTeMa GMOJIOIHYECKUX HayK.

Mertoapl TIO3HAHUS JKUBOH TPHUPOABI (HAOMIOJEHWE, HKCIIEPUMEHT, OIMCaHWe, H3MepeHue, KiaccHuduKkamuys, MOJIeIUpOBaHHE,
cTaTHcTUYecKast 00paboTKa TaHHBIX).

JlemoncTpaumnu:

Hoptpetsr: Y. [Japsun, I'. Mennens, H. K. Koasnos, [Ix. Yorcon u @. Kpuxk.

Tabuuuet 1 cxeMbl: «MeToIbl TIO3HAHHS )KUBOH MTPUPOIBDY.

JlaGopaTopHble U paKTHYeCKHe PadoThI:

IpakTuueckas padotaNe 1. «cnonp30BaHue pa3IMIHBIX METOIOB IPH N3YYSHUH ONOJIOTHUECKHX OOBEKTOBY.

Tema 2. ’KuBble cCTeMBbI U UX OPraHU3AIHUsI.

JKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3yueHus ouonoruu. OTIrYe )KHUBBIX CUCTEM OT HEOPIraHUYECKOH MPUPOJIBI.

CoiicTBa OMOCHCTEM U HX pa3HOOOpasue. YPOBHH OpraHU3allii OMOCHCTEM: MOJICKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIN, OPraHM3MEHHBIH,
HOMYJISLMOHHO-BUOBOH, 9KOCHCTEMHBIH (OHOTreoLeHOTHUECKU ), OnOC(epHBIH.

JeMoHCcTpanuu:

Tabauiibl 1 cxembl: «OCHOBHBIC IPU3HAKH JKU3HUY», «Y POBHU OpPraHU3alluK KUBOH IPUPOIBI».

O06opynopanue: Monens Moaekyist JJHK.

Tema 3. XuMuyeckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHUYECKHH COCTAB KIETKH. XMMHUYECKUE IIEMEHThI: MaKpPOJIEMEHThI, MUKPOJIEMEHThI. BoJla 1 MUHepanbHbIe BelllecTBa.

@OyHKIMM BOJIbI U MUHEPAJILHBIX BEIIECTB B KieTke. [loepxanne ocMoTHyeckoro 0anaHca.

Benkn. CoctaB m crTpoeHHe O€nIKOB. AMHHOKHCIOTHI — MOHOMeEpHl OenkoB. HesameHMMble W 3aMEHHUMbIE AMHHOKHCIIOTHI.
AMUHOKHUCIIOTHBI COCTaB. YPOBHHM CTPYKTYpbl OEJIKOBOW MOJIEKYJbl (IE€pBUYHAS, BTOpPUYHAS, TPETHYHAs W YETBEPTHUYHAs CTPYKTYpa).
XumHuuecKre cBocTBa OeskoB. bruonornueckre GyHKINU OCIKOB.

DepMeHTHl — Ouosornueckue KaranuszaTopsl. CTpoeHue (epMeHTa: aKTHBHBIA LEHTp, cyOcTparHas cnenuduuHocTsb. KodepmeHTsl.
Burtamunsl. Otinans GepMEHTOB OT HEOPraHMIECKUX KaTaln3aToOPOB.

YrneBoapl: MoHOcaxapuibl (TroKo3a, pubo3a u Jne30kcupr0o03a), Aucaxapuibl (caxaposa, JaKTo3a) M IOJIMcaxapuibl (Kpaxmail,
TJIUKOTeH, 1IeJUTI01032a). bruonormueckne GyHKINN yTIeBOI0B.

Jvnuast: Tpurauuepunst, dochoaunuast, crepounsl. ['mapodunbHo-ruapodoOHble cBolicTBa. Buonornueckue (QyHKUMU JIUIUIOB.
CpaBHEHHE YTIIeBOIOB, OSITKOB U JMITHIOB KaK HCTOYHUKOB YHEPTHU.

Hyxuiennossie kuciotsl: JIHK n PHK. Hyxneoruasr — MmoHOMepbl HykiaenHOBbIX KucaoT. Ctpoenne un ¢ynkiun JJHK. Ctpoenue u
¢ynkunu PHK. Bugst PHK. AT®: ctpoenue u GyHKIUH.

IMuronorus — Hayka o kieTke. Kierounas Teopus — npumep B3auMoAeHcTBUS uael U (PaKTOB B HAYYHOM MO3HAHUM. MeTOAbl H3yUeHUs
KJICTKH.

Knerka kak nesoctHas xuBast cucrema. O0mue npu3Haky KI€TOK: 3aMKHYTasl Hapy»kHast MeMOpana, Mosekyisl JIHK kak renernueckuit
anmapar, CucTeMa CHHTe3a Oelka.

Tumel KJIETOK: 3yKapuoTHYecKas M IHpokapuoTnueckas. OCOOCHHOCTH CTPOEHHS NPOKapHOTHYECKOH KieTku. Kierounas cTeHka
Oakrepuii. CTpoeHUE SyKapHOTHIECKOHN KieTKH. OCHOBHBIE OTIMYHS PACTHUTEILHOM, )KUBOTHOW M TPHOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTEHKa, IMIMKOKamuke, ux (yHkuuu. Ilnasmatudeckas memOpaHa, e€ CBOWCTBa M
¢ynkuu. Luroruazma u e€ opranomabl. OnHomeMmOpaHHbIe opraHounasl kietku: OIIC, anmapat ['onbloku, nm3ocomsbl. [lormyaBTOHOMHEIE
OpraHoUIbl KJICTKU: MUTOXOHJIPUH, TIACTUABL. [IpOMCX0kKaeHNe MUTOXOHAPHIA U TutacTul. Busl mnactua. HemeMOpaHHbIE OpraHOM/IbI KIICTKH:
prOOCOMBI, KJIETOUHBIH LIEHTP, LIEHTPHOJIN, PECHUYKH, K'Y THKH. DYHKIIMHM OPTaHOUA0B KJICTKH. BritoueHus.

SIapo — peryasaTopHbIi neHTp kieTku. CTpoeHue aapa: siaepHast 000104UKa, KapHoIIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BeLeCcTB B KIIETKE.

JemoncTpanuu:

Hoptpetst: A. JleBenryxk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, J[x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankmun, K. M. bap.

[Iuarpammbl: «Pacnpenenenie XUMHUUECKUX 2JEMEHTOB B HEKUBOW mpupone», «PacmpeieneHne XUMHYECKHX DJIEMEHTOB B JKMBOU
LIPUPOIE».

Tabmuupt u cxemsl: «Ilepuoguueckas Tabnuma XUMHYECKHX SJIE€MEHTOBY», «CTpoeHHe MOJEKyJbl BOAbD», «buocuHTe3 Oenkay,
«Crpoenne Monekyinbl Oenka», «Crpoenue ¢epmentay, «Hykneunosble kucinorsl. HHK», «Ctpoenue wmonexynel ATO», «Crpoenue
JyKapUOTHUECKON KieTkn», «CTpoeHue >KUBOTHOU KIeTKW», «CTpoeHHe PacTUTENbHON KieTkn», «CTpoeHHe NMPOKaApUOTHUECKON KIIETKNY,
«CtpoeHue siipa KIETKI», «YTIIeBOIbD, «JIUumuap».

OGopy10BaHKE: CBETOBOM MUKPOCKOI, 000pYI0BaHHE Ul MPOBEACHUS HAONOICHNH, U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOTIperapaThl
PacCTUTEIbHBIX, )KUBOTHBIX U OaKTepUAIIbHBIX KIETOK.

JlaGopaTopHble U pakTHYecKHe PadoThI:

Jlab6opatopHast padora Ne 1. «/3ydyeHue KaTaIUTUUECKOH aKTUBHOCTU (hepPMEHTOB (Ha IPUMEPe aMUIa3bl MIM KaTajlasbl)».

JlaGoparopHast pabora Noe2. «M3yueHue CTpOCHHSI KIETOK PACTCHUH, JKUBOTHBIX W OaKTEpUil IMOJ MHKPOCKONOM Ha T'OTOBBIX
MUKPOIpEnapaTax U UX OINUCAHHUE.

Tema 4. /KuzHeaeATe IbHOCTD KIETKH.

OOMeH BelecTs, Wik MeTadonu3M. ACCUMMIISINS (TITTACTHUCCKUI OOMEH) M JMCCUMMIISIIINS (SHEPreTHUCCKUI 00MEH) — JIB€ CTOPOHBI
€IMHOTO TIpolecca MeTabomr3Ma. Posib 3aKOHOB COXPaHEHUsI BEIIECTB U SHEPTUH B IOHUMAHUH MeTaboIu3Ma.

Turnbl 0OMeHa BerecTB: aBTOTpodHbBIN 1 reTepoTpodHbIi. Poiib pepMEHTOB B 0OMEHE BEIIECTB U ITPEBPALICHUN SHEPTHH B KIICTKE.

®otocunres. CeToBas u TeMHOBas Pasbl poTocuHTesa. Peakunu Gporocunresa. dpPekTuBHOCTH poToCHHTE3a. 3HAUYeHHE (POTOCHHTE3A
JULS JKU3HU Ha 3emite. Biusiaue ycroBuit cpeibl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIICHHUS €r0 MPOIYKTUBHOCTH Y KyJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIINe OaKTepru. 3HAUECHHE XeMOCHHTE3a JIJIsl KM3HU Ha 3eMie.

OHepreTnueckuii OOMEH B KIeTKe. PacimenyieHue BeIecTB, BBIIENCHHE M aKKyMYyJIHPOBaHWE OHEPrUH B KJIETKE. Tarlbl
JHepreTuueckoro obmeHa. [nmkonm3. Bpoxenwe W ero Buabl. KHCIOPOIHOE OKUCICHHE, WIH KIETOYHOE jbixaHue. OKUCITUTENbHOE
dhochopunmporanne. DPPEKTHBHOCTH FHEPTETHUCCKOTO OOMEHA.



Peakiun matpuyHoro cunresa. ['enernueckas uadopmarms u JIHK. Peanusanus renerinueckoit HHPOpMAIK B KieTke. [ eHeTHIeCKuit
Ko U ero cpoicrBa. TpaHckpunius — Matpuubii cunre3 PHK. Tpancmauus — Ouocunre3 Oenka. Dtanbl Tpancisinuu. Koauposanue
aMHHOKHUCIIOT. Poib pubocom B OrocuHTe3e Oelka.

Hexnerounsie (opmbl xu3HM — BUpYchl. Mcropust otkpsiTist BupycoB (. WM. IBanoBckwmii). OCOOEHHOCTH CTPOEHHS M KU3HEHHOTO
nuKiIa BUpycoB. bakrepuodaru. bosie3nu pacteHni, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBaEMbIC BUpycamu. Bupyc umMmmyHonedunnta yenosexka (BUY)
— Bo30Oymurens CIIM/{a. OOpaTHas TpaHCKpUIILIKS, peBepTa3a U uHTerpasa. [Ipodunakruka pacnpocTpaHeHUs! BUPYCHBIX 3a00I€BaHUIA.

JemoncTpaumu:

Hoptpetsr: H. K. Konbuos, /. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuupt u cxembl: « Tunbl mutanuss», «Metabonmnsm», « MUTOXOHAPHSD), « JHEPreTHUECKHH 00MeH», «Xitoporuacty, «DoTocHHTE3Y,
«Ctpoenne JJHK», «Ctpoenue u ¢pyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuii kony, «Bupyce», «bakrepuodaru», «CtpoeHue
n )xu3HeHHbIH 1kt Bupyca CITU/Ia, 6akteprodaray, «Perumkanms JTHK.

O6Gopynopanue: Mmonenu-anmuakaun  «Yasoenne JHK wu tpanckpunumsy, «bunocuntes Oenka», «CTpoeHHE KIETKH», MOICTHh
crpykrypsl JJHK.

Tema 5. PasMHoOKeHHe H HHAUBHIYAJIbLHOE PA3BUTHE OPTAaHU3MOB.

Knerounslit nuki, WiK )KU3HEHHBIH MUK KIeTku. MuTepdaza u mutos. IIponeccsl, nporekaromue B nHTepdase. Perumkanns — peakuust
marpuysoro cunreza JHK. Crpoenue xpomocoM. XpoMOCOMHBIH Habop — xapuoTunl. JUMIOMIHBIA M IalUIOUAHBIE XPOMOCOMHBIE HAOOPBI.
Xpomaruapl. LluTonorndyeckne 0OCHOBBI Pa3MHOKEHUS M HHAUBUAYaJIbHOTO Pa3BUTHs OPIraHU3MOB.

Henenue kinetku — Muto3. Craguu Muro3a. [Ipoueccsl, Ipoucxoasiie Ha pa3HbIX CTaJUsIX MUTO3a. bHooruyeckuil CMbIcI MUTO3a.

[IporpammMupyemast THOEIb KJICTKH — allONTOo3.

@opMbl pa3MHOXKEHHs OPraHU3MOB: Oecrosoe U MOoloBoe. Buibl 0€Cronoro pasMHOXKEHUS: JEIEHUE HaJBOE, IOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNEe, BETETATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHMPOBAHNE OPTaHU3MOB, €TI0 3HAUCHHE ISl CENEKIHH.

ITonoBoe pa3MHOXKEHHE, €ro OTIUYUS OT OECIIOIOrO.

Meiio3. Cragun wmeiio3a. Ilpomeccer, mpoumcxomsmue Ha cragusx Menosza. [loBemenme xpomocom B Meidosze. Kpoccunrosep.
buonoruuecknii cmbic 1 3HaUeHHE Melo3a.

l'amerorene3 — mpouecc 00pa3oBaHUS TOJIOBBIX KJIETOK Y >KMBOTHBIX. [100BBIE jKene3bl: ceMeHHMKH M sudHukH. OOpazoBaHHWe U
pasBUTHE IOJOBBIX KJIETOK — raMeT (ClepMaTo30M[, sSHIEKIeTKa) — clepMaToreHe3 U oBoreHe3d. OCOOEHHOCTU CTPOEHUs SAUIEKIETOK U
cnepmaro3onioB. OmiogorBopenue. [lapreHorenes.

WnnuBuayanbHoe pa3BUTUE (OHTOrEHE3). OMOPHOHAIBHOE pa3BUTUE (IMOpUOreHe3). OTambl SMOPHOHANIBHOIO Pa3BUTHUS Y
IT03BOHOYHBIX JKHBOTHBIX: APOOJEHHE, racTpyssinus, opraHoreHe3. IlocTaomOpmoHanmpHOE pasBuTHE. THIBI MOCTIMOPHOHATBHOTO Pa3BUTHSL:
npsiMoe, HenpsiMoe (JIMUMHOYHOE). BinsiHue cpelibl Ha pa3BUTHE OPraHU3MOB, (aKTOPbI, CIIOCOOHBIE BBI3bIBATH BPOXKAEHHbIE YPOICTBA.

Poct u pa3Butue pacrenunii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTaIUH PA3BUTHS.

JeMoHcTpanuu:

Tabauubl u_cxembl: «DOpPMbI Pa3MHOKEHHSI OPraHU3MOBY», «JBOWHOE OIUIOJOTBOPCHUE Y I[BETKOBBIX pacTeHHil», «BererarnBHOe
pa3sMHOXCEHHUE pacTeHuil», «JleneHue kieTku Oakrtepuil», «CTpoeHHE IOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI), «KIeTOUYHBIH LUK,
«Permukanus [THK», «Muto3», «Meiio3y, «lIpsmoe u HempsMoe pa3BuTHE», «l'aMeToreHe3 y MIICKONUTAIOIMX U YejoBekay, «OCHOBHBIC
CTaJMU OHTOT'CHE3ay.

O0opynoBaHue: MUKPOCKOTI, MHKponpenapaTbl «CriepMaTo30u1bl MICKOMHUTAIONIET0», «SIiIekneTka MirekonuTaromeroy, «Kapunoknaes
B KJIETKaX KOpEIIKa JIyKa», MarHUTHAsE MOJIeJb-aluInKanus «/Jlenenue kierkny», moaens JJHK, Mmoagens meradasHoit XpOMOCOMBI.

JlabopaTopHble U IpaKTHYeCKHE PAadOTHI:

JlabGopatopHas padota Ne 3. «HabmroeHne MUTO3a B KJICTKaX KOHYMKA KOPEILKa JTyKa Ha TOTOBBIX MUKpPOIpenapaTaxy.

JlabGopatopHast padota Ne 4. «l3y4eHne cTpOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTH U H3MEHYHBOCTH OPTaHU3MOB.

IIpeamer u 3amaun reHeTuku. VcTopus pa3BUTHSL T'€HETHKH. Poib IUTOJIOTMM M SMOPHOJIOTMH B CTaHOBJICHHHM TEHETHKH. Bkiaf
poccuiickuX M 3apyOeXHBIX YYEHBIX B pa3BUTHE TI'€HETHKH. MeETOAbl T'€HETHKH (TMOpHI0JIOTHYECKUH, LUTOr€HEeTHYECKUH, MOJEKYISIpPHO-
reHeTuueckuii). OCHOBHBIC T€HETHYECKUE MOHATHS. ['eHeTUYeCcKas CHMBOJIMKA, UCIIOJIb3yeMast B CXeMaxX CKpPEIMBAHUN.

3aKOHOMEPHOCTH HACJIeZIOBaHHUs TPU3HAKOB, yCTaHOBIEHHble . MenneneM. MoHOrubpuaHoe CKpeluBaHue. 3aKOH €eIUHO00pasus
THOPHUIIOB MEPBOTO MOKoJIeHUs. [IpaBuiao TOMMHHMpOBaHUS. 3aKOH PACIIEeNIeHUs NpU3HAKOB. ['MnoTe3a yucToThl ramer. [lonHoe M HemosHOE
JIOMUHHPOBAHHE.

JurubpugHoe ckpeliyBaHue. 3aKOH HE3aBUCHMOIO HACIEAOBAaHHsS IPU3HAKOB. [[UTOreHEeTHYEeCKHEe OCHOBBI JUTHOPHIHOTO
CKpelLIMBaHus. AHATM3UPYIOLee CKpelrBanue. Vcrnonp30Banne aHaIM3upYIOIero CKPeIuBaHus U1l ONPEeIeHNs TeHOTHIIa 0COOH.

CueruieHHOE HaclieioBaHue npu3HakoB. Pagora T. Moprana no CueruieHHOMY HacjeI0OBaHUIO FeHOB. HapyllieHue CleruieHus] TeHOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TeOpHsl HacIeICTBEHHOCTH. [ 'eHeTnyeckne KapThl.

I'eneTnka rmosa. XpoMOCOMHOE OIpe/iesieHre T10s1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBIL. [ OMOTaMeTHBIE U FeTePOraMeTHbIE OPraHU3MBbl.
HacnienoBanue npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

W3meHunBoCcTh. Buabl M3MEHYMBOCTH: HEHACJEJCTBEHHAsh W HaCleACTBEHHas. Poib cpelpl B HEHACHEICTBEHHOW H3MEHYHMBOCTH.
XapakrepucTuka MOAMMDUKAIMOHHON HW3MEHUMBOCTH. BapualMOHHBIA psii ¥ BapuallMOHHAs KpuBas. HopMa peakinuu IpHU3HAaKa.
KonnyecTBeHHbIe U KaueCTBEHHBIE MPU3HAKK U X HOpMa peakuuu. CBoicTBa MOAN(DUKAIIMOHHON H3MEHUHUBOCTH.

HacrnencreenHas, Wi TeHOTHIIMYECKAs, W3MEHUYMBOCTh. KoMOMHATHBHAs HM3MEHYMBOCTb. MeH03 W MOJOBOH mpolecc — OCHOBa
KOMOMHATUBHONH M3MEHYMBOCTH. MyTallMOHHAs M3MEHYMBOCTh. Kiaccudukanuss MyTauuil: TeHHbIE, XpOMOCOMHBIC, TeHOMHbIe. Yactora u
MPUYMHBI MyTaliid. MyTareHHbie (GakTopbl. 3aKOH TOMOJIOIMYECKUX PSIJIOB B HacleAcTBeHHOW n3mMenunBocT H. V. BaBuiosa.

BHesiepHast HacaeICTBEHHOCTh U M3MEHYHBOCTb.

I'enetnka dvenoBeka. Kapuwotunm dyenoBeka. OCHOBHBIE METOJBI TI'eHETHKH UEJIOBEKA: T'eHEaJOrHYecKuid, OJIM3HELOBBIH,
[IUTOT€HETUYECKUH, OMOXUMUUECKUH, MOJIEKYIIpHO-TeHeTnueckuil. CoBpeMEHHOE OIpeeNeHHe IeHOTHIA: OJHOTCHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHHE, B TOM uyucie ¢ mnomoumpio [II[P-amanmmsza. HacnenctBenHble 3a0o0JeBaHMsI YeNOBEKa: TEHHBIE OOJIE3HH, OOJNE3HH C
HACJIEACTBEHHOI NPeapacioiokeHHOCTbI0, XpOMOCOMHbIE Oone3nu. CoMaTHyeckue U reHepaTuBHbIe MyTauy. CTBONOBbIE KIETKU. [IpHHIMIIEI
30pOBOr0 00pa3a >KU3HH, AWArHOCTUKH, MPO(WIAKTHKHA ¥ JIEYSHUs] TeHEeTHYeCKHX OoJe3Heill. Meauko-reHeTHuecKoe KOHCYJIbTHPOBAHHME.
3HauCHNE METUIMHCKOM T'€HETUKY B IPEJOTBPALICHUN U JIEUEHUN TeHETUYECKUX 3a001eBaHN YeIoBeKa.

JemoncTpaumu:

Hoptpersr: I'. Mengens, T. Moprasn, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.



Tabmuuet u cxempl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €TO IIUTOreHETHUECKash OCHOBaY, «3aKOH PACIEIUICHHS H €r0 IUTOTeHETHIEeCKast
OCHOBa», «3aKOH YHUCTOTBHI ramer», «JlurnbpumHoe ckpemuBanue», «lluTojsorumyeckre OCHOBBI JUTHOPHIHOTO CKPELIMBAHUS, «Meho3y,
«B3anmopeiicTBre anIenbHBIX T'eHOBY», «[ eHeTWYecKkwe KapThl PACTeHHH, >KMBOTHBIX M UeloBeKa», «[eHeTwka moiay», «3aKOHOMEPHOCTH
HACIIeIOBAHUS, CUEIICHHOTO C MoJIoM», «KapHOTHITbl YeIoBeKa U KUBOTHBIX», «Buabl n3amMeHunBocTH», «MoandukaoHHas U3MEHYHMBOCTbY,
«HacnenoBanue pesyc-(akropay, «['eHeTHKa TPyl KpoBW», «MyTallmOHHAs HK3MEHUYHBOCTHY.

OGopynoBanue: Mojenu-anmuikaun — «MoHoruOpugHoe — ckpemiuBanue»,  «HemomHoe — nomMuHHMpoBaHHe»,  «JuruOpuaHoe
cKperuBanue», «IlepekpEécT XpoMocoM», MUKPOCKOINI M MHUKporpenapar «JIpo3oduna» (Hopma, MyTauun (GopMbI KPbUILEB M OKPACKH Tela),
repOapuii «['0pox MoCeBHOI».

JlabopaTopHble U IpaKTHYeCKHe PAadOTHI:

JlaGoparopHast padota Ne 5. «/3y4yeHue pe3yabTaToB MOHOTHOPHIHOTO W JUTMOPUAHOTO CKPEIIUBAHUS y JIpO30(HiIbl Ha TOTOBBIX
MHKPOIIpenapaTax.

JlaGoparopHast padotra Ne 6. «M3ydyeHne MoaAM(UKAIMOHHONH M3MEHYMBOCTH, TIOCTPOCHHE BAPHALMOHHOTO psAJa M BapHALMOHHON
KPUBOI».

JlaGoparopHast pabora Ne 7. « AHanu3 MyTanuii y Apo30(Quiibl Ha TOTOBBIX MHKPOIIpENapaTaxy.

IIpaxrnueckas padora Ne 2. «CocraBieHue U aHaJIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexiusi Kak HayKa M IPoLEcC. 3apoxkaeHue celekunu u nomectukanusa. Yuenue H. WM. BaBunoBa o meHTpax MpOUCXOXKICHUS U
MHOTr000pa3us KyJbTYPHBIX pacTeHHH. LIeHTpbl MPOMCX0XKICHHS JOMAITHUX KUBOTHBIX. COpT, TOpO/Ia, TaMM.

CoBpeMEHHBIC METOMBI CENEeKIMU. MacCOBBI M MHAMBUIYAIbHBIH OTOOPBI B CENICKIMHM PACTEHHH M KUBOTHBIX. OICHKA SKCTEphepa.
BruskoponacrBenHoe ckpeuBaHue — WHOpuauHr. Yucras nuuus. CxpemmBaHue YUCTHIX JuHUE. [ereposuc, mnm rulpuiHas cuia.
Heponcreennoe ckpemuBanue — aytopuaunr. Otaanénnas rudpuanzanms u e€ ycrexu. VIcKyCcTBEeHHBIH MyTareHes3 1 MoJTyueHNe MOTHILIONIOB.
JloCTIKEeHHUS CeNIeKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

BuoTexHoNorusl Kak oOTpacib IPOW3BOJACTBA. ['€HHAas WHKEHepus. Ortanbl co3ganus pekomOuHantHoW JIHK wu TpaHcreHHBIX
opranu3smoB.  Kierounas  umxenepus. Kierounele — KyiabTypbl.  MHUKpOKIOHaJbHOE  pa3MHOXeHHe  pacteHuil.  KiionupoaHue
BBICOKOITPO/IYKTHBHBIX ~ CEIIbCKOXO3SHCTBCHHBIX ~ OPraHM3MOB. DKOJOTHYECKHE ©  ATHuYeckue mpodiembl. ['MO — reHeTH4YecKd
MOJU(PHUIUPOBAHHBIE OPTaHU3MBI.

[lemoHcTpanum:

Hoptpetsr: H. U. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. l1Banos.

Tabmuupl u cxemsl: kapTta «LIEHTPBI MPOMCXOKAECHUS W MHOT000pa3nsl KyJNbTYPHBIX pacTeHHi», «[1opoapl TOMaNIHUX >KUBOTHBIXY,
«Copra KyJIbTYpHBIX pacTeHui», «OtmanéHHas ruOpunusanus», «Paborer akanemuka M. @. VMBanoBay, «[lomumionnusy, «OO0bEKThI
onorexHosorumy, «KireTouHble KyabTyphl H KIIOHUpOBaHHE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OGopy10BaHUE: MYJISHKU TUIOI0B M KOPHEIUIOAOB AMKHUX (OPM M KyJIbTYpPHBIX COPTOB pacTeHHH, repOapuii «CenbcKoXo3siicTBEHHbIE
pacTeHus».

JlaGopaTopHble U IpaKTHYeCKHe PadoThI:

OkcKypensi«OCHOBHBIE METOIBI M JTOCTHKEHHS CEJIEKIIMU PACTeHHH W KMBOTHBIX (Ha CENIEKIMOHHYIO CTAHIHIO, IUIEMEHHYIO (epMmy,
COPTOMCIIBITATEIILHBIN YUaCTOK, B TEIIMYHOE X035 CTBO, JIAOOPATOPHIO arpOyHUBEPCUTETA HITH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoTIOLMOHHAS OMOJIOTHSI.

IpeAnockUIKA BO3HUKHOBEHHSI 3BOJIONMOHHON TEOPHH. DBOJIOIMOHHAS TEOPHs M €€ MECTO B OMOJOTHH. BIUsSHUE 3BONIOIMOHHON
TEOpUH Ha Pa3BUTHE OMOJIOTHHU U IPYTUX HAYK.

CBuUzIeTeNbCTBAa IBONIONHA. [lall€OHTONIOTHYECKUE: TOCIIEA0BATEILHOCTh TIOSIBICHUSI BHJOB B MaJCOHTOJOTHYECKOH JIETOITHCH,
nepexoiHbie GopMbl. buoreorpaduyeckue: cXoACTBO U paznuuue GayH U Gaop MaTepUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOJICTBA U PA3IHYHsl SMOPUOHOB Pa3HBIX BUJIOB IIO3BOHOYHBIX. CpaBHUTEIFHO-aHATOMUUECKHE: TOMOJIOTHYIHBIE,
AHAJIOTMYHBIC, PYAUMCHTAPHBIC OPTraHbl, aTaBU3MBbI. MOHeKyJ'[ﬂpHO-6I/IOXI/IMI/I‘IeCKI/Ie: CXOACTBO MECXaHM3MOB HACJICACTBCHHOCTH H OCHOBHBIX
MeTa0OoJIMYECKHX IyTel Y BCEX OPraHu3MOB.

OpomrorionHast Teopust Y. JlapBuna. [Ipennocbuiki BOSHMKHOBEHHUSI AapBUHU3MA. J[BHKyIMe CHUIIBI 3BOJIONUHU BHAOB MO JlapBuHY
(130BITOYHOE Pa3MHOXKEHHUE ITPU OTPAaHUUCHHOCTH PECYPCOB, HeonpeAeaEHHAs H3MEHUYNBOCTh, 00ph0a 3a CyIeCTBOBAHUE, ECTECTBEHHBINH 0TOOD).

Cunterndeckas teopust sBostoruu (CTD) u e€ OCHOBHBIC MOJIOKEHHUSI.

Muxkposoumonus. [Tormynsanus Kak eiMHUIA BUIA ¥ YBOJIOIHH.

JBmxymre cuibl (HakTopbl) IBOJIOLMN BUIOB B IIpUpoae. MyTalnOHHBIH Ipoliecc 1 KOMOMHATUBHAS M3MEHYMBOCT. [lonmynsanuoHHbIe
BOJIHBI U ipeiid reHoB. M3omauus u Murpanusi.

EctecTBeHHBIN 0TOOp — HANPaBISIOMINN (akToOp 3BONMOLKH. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOneHHOCTh OpraHu3MOB Kak pe3yibTar dBoitonuu. [Ipumepsl mnpucrnocodiseHuit y opranu3moB. Apomopdo3sl U
UIM0A 1A TalllH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHOBHBIE POPMBI BUI000pa30BaHus: reorpaduuecKoe, SK0JIOrHIecKoe.

Maxkpoasosttorust. @opMel 3BoIONNH: HUIETHIECKAsI, TUBEPIeHTHAs, KOHBEPreHTHasl, TapaieiabHas. HeoOpaTuMoCTh SBOIIONUH.

IIpoucxoxaeHune oT HecleMaIM3UPOBAHHBIX NpeKoB. [Iporpeccupytomas crienuani3anys. AJanTuBHas pauaus.

JlemoncTpanuu:

Hoprpetst: K. JIunneit, XK. B. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap, D. 'ekkensb, . Miomiep, A. H. CeBeprios.

Tabauibl U cxembl: «Pa3BuTHE OPraHMYECKOrO MHpa Ha 3emiiey, «3apOoJIbIId MO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKCY, «DOpMbI
00pbOBI 32 cymiecTBOBaHueY, «EcTecTBeHHBIH 0TOOPY, «MHOroo0pasue copToB pacTeHui», « MHOrooOpasue mopoJ| KUBOTHBIX», «Ilomysumy,
«MyTalnoHHas U3MEHUYHUBOCTEY, «ApomMopdo3bly, «anoamanramumy, «O0mas nereHepanusy, «JIBwkyime cuibl 3Boonnny, «Kapra-cxema
mapuipyta nyremectBus Y. JlapBuna», «boppba 3a  cymectBoBaHHe», «lIpucmocobneHHOCTE  opraHuaMoBy», «['eorpaduueckoe
BHI000pa30BaHUE», « IKOIOTUIECKOE BUITO0OPA30BAHUE.

OO0opynoBanue: KOMIEKIUSI HACEKOMBIX C Pa3INYHbIMU TUIIAMU OKPACKHU, HAOOp IJIOAOB M CeMsH, KoJleKius «IIpumepsl 3allUTHBIX
MIPUCTIOCOONICHUH Y JKUBOTHBIX», MOJelb «OCHOBHBIE HANpPABICHUS OBOJIOLUM», 00bEMHas Moxens «CTpoeHHe TOJIOBHOIO MO3ra
IIO3BOHOYHBIX».

Buoreorpadpuyeckas kapra Mupa, KOWIEKIUs «DPOpPMBI COXPAaHHOCTH HMCKONAEMBIX KMBOTHBIX M PACTEHHUI», MOAENb AarTUTAKaIus
«ITepekpéct XxpoMocom», BIaKHbIe Mpenapathl «PazBuTie HacekoMoro», «PazBuTue narymkm», Mukponpenapar «/posoduna» (Hopma, MyTanuu
(OPMBI KPBIIbEB M OKPACKH TElIa).



JlabopaTopHble U paKTHYecKHe PadoThI:
JlaGopatopHas padora Ne 1. «CpaBHeHHE BUJOB 110 MOP(OIOrHIECKOMY KPUTEPUION.
JlaGoparophast pabora Ne 2. «Onncanue nprcriocoOICHHOCTH OpraHu3Ma U €€ OTHOCHTEIILHOTO XapaKTepay.

Tema 2. Bo3dHuKHOBeHNe U pa3BUTHE KU3HU HA 3emJie.

I[OHay‘iHble MpeaACTaBJICHUS O 3apOKIACHUMN KU3HU. Hay‘{H])lC THUITIOTE3bl BOBHUKHOBCHUSA KHU3HU Ha 3CMJ'ICZ 3.6I/IOF6H€3 U MaHCrepMus.
XuMudeckast 3BOIIONNS. AOMOTEHHBIH CHHTE3 OPTaHUYECKHX BEIECTB U3 HEOPraHMUECKHX. DKCIEPUMEHTAIBHOE TIOATBEP)KACHHE XHMUUECKOM
sBosmoluy. HauvaneHble sTansl Ononorudeckoit spomrouuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHUE
MPOTOKJIETKU. [IepBble KIIETKH U UX 3BOIOLUA. DOPMUPOBAHUE OCHOBHBIX I'PYTII )KUBBIX OPIaHU3MOB.

PasBurtue xu3Hu Ha 3emiie 1o dpam U nepuogaM. Kartapxeil. Apxeiickas u nportepo3oickas 3pbl. [laneosoiickas spa u e€ nepuombl:
KeMOPHUICKHIA, OpIOBUKCKUHN, CHITYPUICKHA, ICBOHCKUH, KAMCHHOYTOJIbHBIN, IEPMCKHIA.

Meso3oiickast 9pa 1 €€ epuo/ibl: TPUACOBBIN, FOPCKHUM, MEJIOBOIA.

Kaitro3zoiickas apa u e€ mepro/Ibl: MaaeoreHOBEIN, HEOTEHOBBIN, aHTPOITOTEHOBBIH.

XapaKTCpI/ICTI/IKa KiinMaTa MW TCOJIOTHYCCKUX ITPOLCCCOB. OCHOBHBIE 3TAaIlbl OBOJIIOIIMU  PACTUTCIIBHOIO W JKMWUBOTHOI'O MHpa.
ApomMopdo3bl y pacTeHHUil U )KUBOTHBIX. [10sIBIeHNE, paciBEeT H BBIMHPAHKUE TPYIII )KUBBIX OPraHH3MOB.

Cucrema OpraHuyeckoro MUpa Kak OTpaxkeHHe 3Boonny. OCHOBHBIE CHCTEMAaTHUECKHE TPYIIIBI OPTaHH3MOB.

OBosfonUs  4ejoBeKa. AHTPONOJIOITUs Kak Hayka. Pa3BuTHe IpeaCcTaBiICHHUN O NPOUCXOKICHUU 4eJIoBeKa. MeToJbl H3ydeHHs
aHTponoresesza. Cxo/CTBa U pa3inuyus 4eJI0BeKa U KHUBOTHBIX. CHCTEMAaTHUECKOE TI0JI0)KEHUE YeTI0BEKa.

JBwxkyne cuibl (GpaxkTopel) aHTpororeHesa. HacnencTBeHHas M3MEHYMBOCTh M €CTECTBEHHbIH 0TOOp. OOIIecTBEHHBINH 00pa3 KHU3HH,
W3rOTOBJICHUE OPYUil TPy, MBIIUIEHHUE, PEYb.

OCHOBHbBIC CTaJMM W BETBU OHBOJIIOLMU 4YEJIOBEKA: aBCTPAJIONUTEKH, UYenoBek ymenblid, YemoBek mnpsaMoxosmuii, Yenoek
HeaH/IepTalIbcKuil, YenoBek pasyMHbIH. HaxoIku MCKOMaeMbIX OCTaTKOB, BPEMsI CYLIECTBOBAHMUS, 00IaCTh pacIpOCTPaHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 XKU3HU, OpPyIHUsl.

Uenoseveckne pacbl. OCHOBHbIE OOJBIIME pachl: €BpONeoHIHas (eBpasuiickas), HErpo-aBCTPaJOWAHAs (PKBATOpHAJbHAs),
MOHTOJIONJIHAs (a3MaTCKO-aMepUKaHCKas). YepThl NPUCIOCOOJCHHOCTH IPEJICTABUTENICH YeNOBEYECKUX pac K YCIOBHSIM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kputnka pacuzma.

JeMoHCcTpanuu:

Hoptpetsr: @. Pean, JI. [Tactep, A. U. Omapun, C. Mumnep, I'. FOpu, Y. lapBun.

Tabauuel u cxemel: «BosHukHOBeHMEe COTHEUHOH CUCTEMBbI», «Pa3BuTHE OpraHuueckoro Mupay, «PacrurenbHas kieTka», « KuBoTHas
kneTka», «IIpokapuornyeckas kierka», «COBpeMeHHasi CHUCTEMa OPraHU4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHX YePT CTPOCHHUS YesloOBEeKa
U 4eJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOIMYECKUX HAXOJOK IPEIKOB COBPEMEHHOI'O YEJIOBEKa», «JpeBHEHIINe T0a1»,
«JIpeBHue moam», «[lepBrie coBpeMeHHBIE IOy, «UenmoBedeckne pacen.

O06opynosanue: Mysspku  «IIpoucxoxaenue udenoBekay (OIOCTbI aBCTPAlIONUTEKa, MUTEKAHTPOINA, HEaHAepTalblla, KPOMaHLOHIA),
CJISTIKA WJIM M300pa)KeHUsI KaMEHHBIX OpYIHH MEepBOOBITHOrO YeJoBeKa (KaMHH-YOIEpHl, pyOuia, ckpebiia), FeoXpOHOJIOTHIecKas Tabiauma,
KoJuteKIus: «@OpMbI COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUIT».

JlabopaTopHble U IpaKTHYeCKHe PadOTHI:

IIpaktuyeckas padora Ne 1. «M3yueHne UCKOMAEMbIX OCTATKOB PACTEHHI U YKMBOTHBIX B KOJUICKIIUSAX).

DKcKypeust « IBOJIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B eCTECTBEHHO-HAYYHbIM MIIM KpaeBeAUECKUNA My3eil).

Tema 3. Opranu3mbl H OKpY:KaloIIas cpeaa.

Okojorusi Kak Hayka. 3ajaud M pasfeibl 9KOJIOTMH. METOAbl HKOJIOTMYECKHX HCCIIEA0BAHMNA. DKOJIOTMYECKOE MHPOBO33PEHUE
COBPEMEHHOTI'0 YeJIOBeKa.

Cpezuﬂ O6I/ITaHI/I$[ OpraHn3MoB: BOJHasA, HA3EMHO-BO3AyllIHAsA, TOUYBCHHAA, BHYTPUOPTaHU3MCHHAs.

Okonornueckre (aktopel. Knaccudukamnms sKoimoruueckux (akTopoB: aOMOTHUYECKHe, OMOTHYECKHE M aHTpororeHHble. JleficTBue
9KOJIOTHUECKUX (haKTOPOB Ha OPraHU3MBI.

Aobuornyeckue GpakTopbl: CBET, TEMIEpaTypa, BIaXHOCTh. Dotoneproansm. [IpucrnocobiieHnst OpraHu3MoB K ASHCTBUIO a0HOTHYECKHX
(axTopoB. bruonornueckue puTMBI.

buornueckue dakTopel. Buasl OHOTHYECKHX B3aWMOJEHCTBHIA: KOHKYPEHIIMs, XHIIHUYECTBO, cuMOM03 1 ero (¢opmel. [lapazutusm,
KOOTEpays, MyTyaln3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HaXJeOHHUYECTBO). AMEHcanu3M, HEeWTpanu3M. 3HadeHHe OHOTHUYECKHX
B3aMMOJICHCTBUI JUIs CYIIECTBOBAHMS OPIraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTHKH Homyssiund. OCHOBHbIE TIOKa3aTeNd MOMYJSAIMU: YHUCICHHOCTh, IUIOTHOCTb, POKIAEMOCTD,
CMEpTHOCTb, IPUPOCT, MUTpanus. JIMHaMIKa YUCICHHOCTH MOIMYJISUH U €€ PeryJisiiusl.

JemoncTpanuu:

Hoptpetst: A. I'ymGoasar, K. @. Pynwe, O. ['exkers.

Tabauubl u cxemsbl: kapta «[Ipupoanbsie 30HbI 3emin», «Cpempl oOuTaHus OpraHu3MoB», «Dotonepuoausmy», «llomyssinuny,
«3aKOHOMEPHOCTHU POCTa YUCICHHOCTH MOIYJISUN HHPY30pUHU-Typenbki», «[IuieBbie nenmy.

JlaGopaTopHble U paKkTHYecKHe PadoThI:

Jlaboparopnas padora Ne 3. «Mopdosorudeckre 0COOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUSD.

JlaGoparophast pabora Ne 4. «BrusiHie CBETa HA POCT U PAa3BUTHE YEPCHKOB KOJICYCay.

ITpakTuyeckas pabora Ne 2. «Ilofcyér MI0THOCTY MOMYJISLUI Pa3HbIX BULOB PACTEHUN.

Tema 4. Coo0uiecTBa ¥ 3K0JI0IrHYeCKUE CUCTEMBI.

Coo01iecTBO  Opranu3MoB — OwuorneHo3. CTpyKTypbl OMOILICHO3a: BHOBasi, MPOCTPAHCTBEHHAs, Tpoduueckas (muriueBas). Bumipl-
JoMuHaHTHL. CBsI3M B OHOIICHO3E.

DkoJornueckne cucteMsl (dkocucTeMbl). [ToHsATHE 00 SKOCHCTeMe W OHoreoneHo3e. DYHKIMOHANIBHBIE KOMIIOHEHTBI 9KOCHCTEMBL:
HPOYLICHTBI, KOHCYMCHTBI, peyLeHThl. KpyroBOpoT BELIECTB 1 MOTOK SHEPIHU B dKocucTeMe. Tpoduueckne (IMHIIEBbIC) YPOBHH SKOCHCTEMBI.
IMumesbie nenu u cetn. OCHOBHBIE MOKA3aTeNM dKOCHCTEMBI: Onomacca, MpoXyKIHs. DKOJIOTHYECKHe TMUPAMHIBL: TPOAYKIMH, YUCICHHOCTH,
O6uomaccel. CBOWCTBA IKOCUCTEM: YCTOHYMBOCTh, CAMOpPEryJisinus, pazsutue. CyKieccusl.

[IpupoaHbIe 9KOCHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMA XBOHHOTO WIIH IIMPOKOJIUCTBEHHOTO Jieca.

AHTPONOreHHbIE 3KOCUCTEMBI. ATPO’KOCHCTEMBI. YPOOIKOCHCTEMBI. buosornueckoe M X03sHCTBEHHOE 3HAYEHUE arpo’KOCUCTEM U
ypOOIKOCHUCTEM.

Buopasznoobpazue kak Gpaktop ycroitunBoctu skocucteM. CoxpaHeHHe OHOJIOTHYECKOTo pa3Hoo0pasus Ha 3emiie.



VYuenue B. . Bepnajckoro o 6uocdepe. I'panutipl, coctaB u ctpykTypa duochepsl. XKupoe BeriectBo u ero gynkimun. OcoOeHHOCTH
Oouocdepsl Kak ri100aIbHOM HKOCUCTEMBI. JIMHAMUYeCKOe paBHOBECHE U 00paTHas CBsI3b B OMocdepe.

KpyroBopoThI BEIIecTB 1 OMOTCOXMMUYECKUE IIUKIIBI 3JIEMEHTOB (yIiiepoa, a30ta). 30HanbHOCTh Onochepbl. OCHOBHBIC OHOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3emiin. AHTPOIIOreHHbIE U3MEHEHUs B Ouocdepe. I'odanbHbIe 9K0I0rHYecKre NpoOIeMbl.

CocyuiecTBoBaHUE TNPHPOABI H uenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpas3usi Kak OCHOBa ycroWumBocTH Ouocdepsl. OcHoBa
PalMOHAIBLHOTO YIpaBJICHUs TPUPOAHBIMU PECYPCaMU U X HCIOIb30BaHue. JlocTHKEHNSI OMOJIOTHN M OXpaHa MPUPOIbI.

JemoncTpaumu:

Hoptpersr: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepuaackuid.

Tabmuupt u cxemsl: «[TumeBble nenm», «buomeHo3: coctaB W CTpyKTypay, «lIpupomuble coobmiectBa», «Llemn nmTaHms»,
«Oxonoruyeckas nupamuga», «buocdepa u uenoBexy, «IKOCUCTEMa MIMPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOrO jeca», «broneHos
BosoéMay, «ArporeHo3», «[IpuMepHBIe aHTPONOTEHHBIE BO3ACHCTBUS Ha MPUPOLY», «BakHeWIine WCTOYHMKH 3arpsi3HEHUsl BO3IyXa U
TPYHTOBBIX Box», «IlouBa — BakHeHIIas cocTaBisiomas Ouocdeps», «Paxkropsl gerpagaunu mousy», «IlapHukoBblii dhdexry», «DakTops!
PaJHMOaKTUBHOIO 3arps3HeHms Ouocdepbi», «OO0mas cTpykrypa Ouocdepbi», «Pacmpoctpanenue xu3HU B Onochepe», «O30HOBBIH IKpaH
ouocdeps», «Kpyrosopor yriepona B 6nocdepe», «kKpyroBopoT a3oTa B IpupoJie».

O6opynoBaHye: MOICTb-aNIUIHKAINS « THITHYHBIe OHOIEHO3BI», repbapuil «PacTuTensHble coobmecTBa», KoIeKun «buoreHosy,
«Bpenurenu BaKHEHIINX CENbCKOXO3SMCTBEHHBIX KYJIBTYp», repOapuu M KOJUICKIMH PACTEHHH M JKMBOTHBIX, MPHHAUICKAIINE K pPa3HbIM
9KOJIOTHYECKUM TPyIIaM oJHOro Buja, Kpacuas kuura Poccuiickoit degeparni, H300pakeHHsI OXpaHACMBIX BUIOB PACTCHHHN 1 JKHBOTHBIX.
IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI I1O0 BUOJIOTMM HA BA30BOM YPOBHE CPEAHETO OBIIEI'O
OBPA30OBAHUS

Cornacio ®I'OC COO, ycraHaBauBalOTCsS TPeOOBAaHMS K pe3yJbTaTaM OCBOEHHUs OOydarOLIMMUCS HPOrpaMM CpPEIHEro OOILLEero
00pa3oBaHMs: TMIHOCTHBIM, METAMPEIMETHBIM U PEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B crpykType IJIMYHOCTHBIX PpE3YJIbTATOB OCBOCHUS Hpeamera «buojorus» BBIJEICHBI CIEAYIOUIME COCTABJAIOLINE: OCO3HAHUE
00y4aroIUMUCS POCCUHCKON IPaXIaHCKON UAEHTUYHOCTU — TOTOBHOCTU K CAMOPa3BUTUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPE/EICHHIO, HATUIIe
MOTHBAIMN K OOYYCHHIO OHMOJOTHH, IICNCHANPABICHHOEC Pa3BUTHEC BHYTPEHHHX YOEKICHHH TMYHOCTH HA OCHOBE KIIOUECBHIX IIEHHOCTEH M
UCTOPUYECKUX TpPaAULMi pa3BUTUS OHOJOIMYECKOrO 3HAHUS, TOTOBHOCTb M CIOCOOHOCTb OOY4alONIMXCS PYKOBOACTBOBATHCS B CBOEH
JCATENPHOCTH IIGHHOCTHO-CMBICTIOBEIMH yCTaHOBKAMH, TIPUCYIIMMH CHCTEME OHONOTHYECKOro oOpa3oBaHUsA, HAIHYHE SKOJIOTHIECKOTO
IPaBOCO3HAHUSL, CIIOCOOHOCTH CTABUTD LIEIU U CTPOUTH SKU3HEHHBIE TIJIAHBL.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS HpeaMera «bromorms» mOCTHTaroTCs B €IMHCTBE y4eOHOH M BOCTIMTATENBHOW NEATETHHOCTH B
COOTBETCTBHHU C TPAAULUOHHBIMU POCCUHCKUMH COLUOKYJIBTYPHBIMU, UCTOPUYECKMMHU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM, NPUHATHIMU B
o0IIecTBe MpaBWIAMH W HOPMaMH IIOBEACHMS M CIOCOOCTBYIOT MHpOIleccaM CaMOMO3HAHMS, CAMOBOCTIHUTAHMS M CAMOPA3BUTHUS, Pa3BHTHSA
BHYTPEHHEW MO3UIMH JIMYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY U IIPABONOPAIKY, YEJIOBEKY TPyJa M CTapUIEMy IOKOJIEHHIO, B3aUMHOIO
yBa)KCHHUS, OEPEKHOTO OTHOIMICHUS K KyIbTypPHOMY HACICANIO M TPAAWUIUAM MHOTOHAIIMOHATBHOTO Haponaa Poccuiickoit denepartym, mpupose u
OKpYy KaroIlen cpese.

JIMYHOCTHBIE PE3yNBTATHI OCBOCHUS yueOHOTO mpeamMera «BHOTOTHS» MOIKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTH O0YyYalOIIMXCs
PYKOBOACTBOBATLCS. C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIMEH JIWYHOCTH, CHUCTEMOH IIEHHOCTHBIX OPUCHTALUM, MO3UTUBHBLIX BHYTPEHHUX
yOexIeHHH, COOTBETCTBYIONIUX TPaUI[OHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa, PACIINPEHNE KU3HEHHOTO OTBITAa 1 OMbITa JeATCIEHOCTH B
MPOLIECCE PeaTU3alui OCHOBHBIX HAllPaBJIECHUI BOCIUTATENbHOM 1€ATEIbHOCTH, B TOM YHCIIE B YACTHU:

1)rpa:kaancKoro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTD I'PAKIAHCKON TO3UIIUK 00YUArOIIErOCs KaK aKTHBHOTO U OTBETCTBEHHOTO WICHA POCCHUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX ITPAB U 00SI3aHHOCTEH, YBa)KCHUE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKO# JEATEILHOCTH MIPU CO3JIaHUH YUEOHBIX MPOEKTOB, PEIICHUN YUeOHBIX M MTO3HABATEILHBIX 3a/1a4,
BBIMOJIHEHUH OMOJIOTMYECKUX SKCIICPUMEHTOB;

CIIOCOOHOCTD OMPE/ICIIATH COOCTBEHHYIO MO3UIIMIO 10 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €,

YMCHHE YYUTHIBATh B CBOMX JICHCTBHSIX HEOOXOIMMOCTh KOHCTPYKTHMBHOTO B3aUMOCWUCTBHS JIIOJCH C Pa3sHbIMHU YOCKICHHUSIMH,
KYJbTYPHBIMU LIEHHOCTSIMH U COLIMATIBHBIM TTOJIOXKECHUEM;

TOTOBHOCTh K COTPYJAHHUYECTBY B IPOLECCE COBMECTHOTO BBIMIOJIHCHHS Y4YeOHBIX, MO3HABATEIbHBIX W HCCIEIOBATEILCKUX 3ajad,
YBaKUTEJILHOTO OTHOILICHHUS K MHEHHUIO OIIIOHEHTOB ITPU 00CYKJIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHMS;

TOTOBHOCTH K TYMAaHUTApHOU U BOJIOHTEPCKON JESITETLHOCTH;

2)NaTpUOTHYECKOT0 BOCIIUTAHMSA:

C(hOPMHUPOBAHHOCTD POCCHICKON TPaXKAaHCKOH HUICHTUYHOCTH, NATPUOTH3MA, YBAKEHHS K CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH
niepen PoauHoii, TopocTy 3a CBOM Kpail, cBoio PoannHy, CBOII SI3BIK U KyJIBTYpY, MPOIIUIOE M HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIEHHE K HPUPOJHOMY HACIEIUI0 M NaMATHUKAM INPHUPOJBI, AOCTHXKEHUsSM Poccum B Hayke, MCKYCCTBE, CIOpTE,
TEXHOJIOTHSX, TPYAE;

CIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAaHOBJICHHE M pa3BUTHE OHMOJIOTHM, NMOHWMaHMs 3HAYCHUS OWMOJIOTHH B
MO3HAHUH 3aKOHOB IPUPOBI, B JKH3HU YEJIOBEKAa U COBPEMEHHOTO OOIIECTBa;

uzeliHas yoexxIEHHOCTh, TOTOBHOCTD K CITYy’KEHHMIO U 3auure OTedecTBa, OTBETCTBEHHOCTb 32 €ro Cy150Y;

3)AyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHWE TYXOBHBIX IIEHHOCTEH POCCUIICKOTO HAPO/a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, 3THYECKOT0 MOBEACHUS;

CIIOCOOHOCTh OLICHHMBATh CUTYalHI0O M NPUHUMAaTh OCO3HAHHBIC DPELICHHs, OPHEHTUPYSCh Ha MOpPAJbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

OCO3HAHHME JJMYHOTO BKJIA/IA B IOCTPOSHUE YCTOHYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTEISIM, CO3JJAHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O NMPUHSTHS IICHHOCTEH CEMEWHOW JKHU3HU B
COOTBETCTBHH C TPaIULUSIMU Hapo 0B Poccum;



4)3CTeTHYeCKOr0 BOCTIUTAHUS:

SCTETUYECKOE OTHOILICHHE K MHPY, BKJIIOUYAs ACTETHKY ObITa, HAYYHOTO M TEXHMYECKOT'O TBOPYECTBA, CIIOPTA, TPY/a, OOLICCTBEHHBIX
OTHOIIICHUH;

MOHUMAaHHE SMOLIMOHAIBHOTO BO3/ICHCTBHUS )KUBOW TIPUPOJIBI U €€ IICHHOCTH;

TFOTOBHOCTh K CAMOBBIPQYKECHHUIO B Pa3HBIX BHJ/IaX UCKYCCTBA, CTPEMJICHUE MPOSBIISATH KA4eCTBA TBOPUCCKON JINUHOCTH;

5)¢pu3uueckoro BocnutaHus, GoOpMUPOBAHUS KYJIbTYPhI 3/I0POBbSI H IMOIHMOHAIBHOI0 OJIATOMOJIYYHSI:

MOHUMAaHHUE U peasin3alyst 3J10pOBOro U 6e30nacHoro odpasa KM3HH (3710pOBOE MHUTAHKUE, COOIIOJICHNE TUTMEHUYECKUX MTPABUII U HOPM,
cOaJTaHCUPOBAHHBIA PEKUM 3aHATHH M OT/bIXa, pEryispHas (U3HYecKas aKTHBHOCTB), OCPEkKHOT0, OTBETCTBCHHOTO M KOMIICTCHTHOTO
OTHOIICHHUS K COOCTBEHHOMY (PM3HYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MMOHWMAaHKE IIEHHOCTH TPABUJI MHIUBH/YyaTbHOTO U KOJUICKTHBHOTO 0E30MaCHOTO TIOBEICHUS B CHUTYAlUIX, YIPOXKAIOIIUX 3I0POBBIO U
JKM3HH JIFOJIEH;

OCO3HAHHUE MOCICICTBHI U HEMPUSATHS BPESIHBIX PUBBIYCK (YITOTPEOJICHHSI ATKOT0JIsl, HAPKOTHKOB, KypCHHU);

6)TPy10BOr0 BOCIUTAHUS:

TOTOBHOCTH K TPYJY, OCO3HAaHHE LIEHHOCTH MacTepcTBa, TpyAoooue;

TOTOBHOCTH K aKTUBHOHM JESTEIBHOCTH TEXHOJOTMYECKON U COIMAIbHOM HANpaBICHHOCTH, CHOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBATH
U CaMOCTOSITETIBHO BBIOIHATD TaKyIO ACSTEIbHOCTD;

MHTEpeC K pasiuyHbM cdepam npodeccHoHaIbHON esTebHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymieil mpodeccuu u
peaan30BBIBATE COOCTBEHHBIC KM3HEHHBIE IIaHbI,

TOTOBHOCTB M CLHOCOOHOCTH K 00pa30BaHMIO U caMO0OPa30BaHMIO Ha MPOTSHKEHUH BCEH XKU3HU;

7)3K0J10r14eCKOro0 BOCIIMTAHUS

9KOJIOTUYECKH 11e1eCO00pa3HOe OTHOIICHNE K IPUPOIEe KaK HCTOUYHHKY KM3HHU Ha 3eMJle, OCHOBE €€ CyIIeCTBOBAHMS

MOBBIIICHHE YPOBHS JKOJOIMYECKOW KYJIBTYPhl: MPHOOPETEHHE OIbITA IUIAHUPOBAHUS MOCTYINKOB M OICHKH HX BO3MOXKHBIX
MOCIIEACTBUN JJIs1 OKPY’KAIOIIEH CPebl;

0CO3HaHHUE ITI00ATBHOTO XapaKTepa HKOJIOIHYECKUX MTPOOJIeM U IyTel UX pEeIleHHS;

CIOCOOHOCTh HCHOJB30BAaTh MPUOOpETaeMble NPH W3YUEHHHM OWOJIOTHUM 3HAHWS M YMEHHUS NPU PEIICHUH MpoOJieM, CBS3aHHBIX C
palMOHAJIBHBIM  TIPUPOJIONIONB30BaHUEM (COOMIO/ICHHE TIPAaBUII TIOBEICHHS B MPUPOJE, HANpPABICHHBIX Ha COXpaHEHHWE paBHOBECHS B
9KOCHCTEMaX, OXpaHy BHJIOB, IKOCUCTEM, OHOCHEpBI);

AKTHBHOE HENpUATHE JCHCTBUI, NMPUHOCIIIUX BpEA OKpYIKAarolleil NMpUpOJHON cpejie, yMEHHE MPOTHO3MPOBATh HEOIAronpusTHbIE
9KOJIOTUYECKHE TTOCTIEACTBHS IPEIIPHHAMAEMbIX TeHCTBUI U MIPEeJOTBPaLIaTh UX;

HaJIMYKME Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHHUS, SKOJIOTHYECKOH KYJIbTYphI, ONbITA JIEATEIBHOCTH KOJIOTMYECKON HAIpaBIEHHOCTH,
YMEHHSI PYKOBOACTBOBATHCSI UMM B ITO3HABATENIFHOH, KOMMYHUKATHBHON W COLMAIBHOW NMPAaKTHUKE, TOTOBHOCTH K YYACTHIO B IPAKTUYECKOM
JIESITEIBHOCTH SKOJIOTUYECKON HANPaBICHHOCTH;

8)eHHOCTH HAYYHOI'0 NO3HAHMSA:

cpopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BHTHA HAyKH H OOIIECTBEHHOW IPaKTUKH,
OCHOBAHHOT'O Ha UAJIOre KyJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B IOJIUKYJIBTYPHOM MUPE;

COBEpPIICHCTBOBAHNE A3BIKOBOI 1 YHTATEIBCKOM KYIbTYPHI KaK CPEICTBA B3aNMOACHCTBIS MEXKIY TIOABMH H TIO3HAHUS MHPA,;

HNOHMMaHue crenu(uKy OMOJIOTUY KaK HayKH, OCO3HAHUS e€ o B (JOPMUPOBAHUM PALIMOHAIBHOIO HAYYHOT'O MBIIIJICHUS, CO3JaHUH
IL[ETIOCTHOTO MPEICTABICHIS 00 OKPYXKAIOIIEeM MHUpPE KaK O ¢AWHCTBE IIPUPOIEL, YeTOBeKa U 00IIEeCTBa, B TOZHAHUH IPUPOIHBIX 3aKOHOMEPHOCTEH
U peLIeHUH IPOOIeM COXpaHEHHs IPUPOAHOIO PABHOBECHS;

yOexKIEHHOCTD B 3HAUMMOCTH OMOJOTHH JUISl COBPEMEHHO IIUBIITH3AIMN: 00ECIICYCHUS HOBOTO YPOBHS PAa3BUTH MEIAUIINHEL, CO3aHHE
HEePCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PecypCcHbIe MPOOJIEMbI Pa3BUTHUS UEJIOBEUECTBA, MOMCKA MyTeH BBIXOAA U3 ITI0OATbHBIX
9KOJIOTHYECKUX IPOOJIEeM M OOECIICUCHHUs IIepexofa K YCTOIYHBOMY pPa3BHTHIO, PAIllMOHATEHOMY HCIOIB30BAHHUIO IPHPOAHBIX PECYpCOB H
(hOpMUPOBAHHIO HOBBIX CTAaHIAPTOB XKU3HH;

3aHTEPECOBAHHOCTH B IIOTYyYCHHM OWOJOTHYECKHX 3HAHMH B IIENAX MOBBIICHHA OOIIeH KyIbTYphl, €CTECTBCHHO-HAyJHOU
IPaMOTHOCTH, KaK COCTAaBHOM 4acTu (pyHKIHMOHATILHON IPaMOTHOCTH 00ydaromuxcs, GopMupyeMoil Ipyu U3y4eHUN OHOJIOTHH;

[OHMMaHKE CYLUIHOCTH METOJOB [IO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU KCIIOJIB30BaTh I10JIy4aeMble 3HAHUS
JUISL aHATHM3a U 00BACHEHUS SBICHHN OKPY’KAIOIIETO MHUpPa U MPOHCXOIAMNX B HEM U3MEHEHHUI!, yMeHHe JeaaTh 000CHOBAaHHBIE 3aKITIOUYEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M HMEIOIIIXCS JAHHEIX C [ETBI0 MOTyYEHHS JOCTOBEPHEIX BBIBOJIOB;

CTIOCOOHOCTBH CaMOCTOATENBHO UCTIONB30BATh OHMOIOTHUECKHIE 3HAHUS I PelIeH s TPoOIeM B PealbHBIX KU3HEHHBIX CUTYAIHAX;

OCO3HAaHME LEHHOCTH HAyYyHOH JeATeIbHOCTH, TOTOBHOCTb OCYILECTBIATH IPOEKTHYIO U HCCIIENOBAaTEIbCKYI0 JAEATEIbHOCTD
WHANBHIYaTbHO U B TPYTIIE;

FOTOBHOCTh M CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHUIO, K aKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMU II0
OUONOTHHU B COOTBETCTBHUH C JKH3HECHHBIMH MOTPEOHOCTAMU.

METANPEAMETHBIE PE3YJIbTATBI

MertarpeqMeTHbIe pe3ysIbTaThl OCBOCHHUSI Y4eOHOTo npeaMeTa «buosorus» BKIIIOYAIOT: 3HAYMMBbIE /ISt (POPMHUPOBAHUS MHUPOBO33PECHUS
00YYarOIUXCsl MEXIUCHUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIeHAayYHbIe MOHSATHS, OTPAKAIOIINE LEJIOCTHOCTh HAyYHOH KapTHHBI MHpa H
crenn(UKy METOIOB IO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTUs, SBJICHHUE, MPOIECC, CUCTEeMa, HAYYHBIH (axT,
MIPUHINT, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIEAOBaHUE, HAONIOJCHUE, M3MEpPEeHHe, SKCIEPHUMEHT W JPYTHX), YHUBEpCaIbHBIE
yueOHbIe JIelicTBYS (IT03HABATENIbHbIC, KOMMYHHKATUBHBIC, PETYJIITUBHBIC), oOecnieunBaronye GopMupoBaHne QyHKIHOHATLHONH TPAMOTHOCTH |
COIMAEHON KOMITETEHIIMU 00yYaromnXcsi, CIOCOOHOCTh O0YYAIOIIMXCS UCIIOIb30BaTh OCBOCHHBIE MEKANCIUIUTHHAPHBIE, MHPOBO33PEHUYECKHE
3HAHUS U YHUBEpPCAJIbHBIC YYeOHbIC JCHCTBHS B IO3HABATEIILHOM 1 COIMATILHOI MTPAKTHKE.

MeranpeaqMeTHbIe pe3yIIbTaThl OCBOSHHUS TPOTPaMMBI CPETHET0 00IIero 00pa3oBaHus JOJDKHBI OTPAXKATh:

OBgJiajieHHEe YHUBEPCAJIbLHBIMH Y4eOHBIMHU MO3HABATEILHBIMH I€iiCTBUSIMU:
1) 6a30BbIe JJOrNYeCKUE JeHCTBUS:



CaMOCTOATENBHO (POPMYIHPOBATH U AKTyaTH3HPOBATH IIPOOIEMY, paCCMaTPUBATH €& BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAJIN3a, CUHTE3a, CPAaBHEHNUS, KilaccuuKauu, 00001IeHns),
PACKPBIBATH CMBICI OMOTOTHYECKUX MOHATHIT (BBIACTATH UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATH CBSI3H C APYTHMH TTOHATUSAMH);

OIIpENENATh LU [ESITEIbHOCTH, 3ajaBasl MapaMeTphl M KPUTEPUM HUX MOCTIDKEHUS, COOTHOCUTH PE3YJIbTAaThl AESATENBHOCTU C
MIOCTaBICHHBIMH TIENISAMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHITHUS U151 00BACHEHNs! (PAaKTOB U SBJICHUI )KUBOI IPUPOIBI;

CTPOUTH JIOTHYECKHE DPACCykKICHHs (HMHIYKTHBHBIC, NCTyKTUBHBIC, 0 AHAIOTHH), BBIABIATH 3aKOHOMEPHOCTH W HPOTHBOPEYHS B
paccMaTpUBaeMbIX SABICHUSX, HOPMYIUPOBATH BBIBObI U 3aKIIOUCHHUS;

IPUMEHATH CXEMHO-MOJIETBHBIC CPECTBA I TPEACTABICHUS CYIICCTBEHHBIX CBA3CH M OTHOIICHHH B M3y9acMBIX OMOJIOTMYECKUX
00BEKTaX, a TaKKe MPOTUBOPEUU Pa3HOTO POJiA, BEIABICHHBIX B PA3IMYHBIX HHOOPMAILIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUIAH PEIICHHS TPOOIEMBI C YIETOM aHAIIN3a IMEIOIINXCS MATePHAIBHBIX H HEMaTePHAIBHEIX PECyPCOB;

BHOCHUTb KOPPEKTHBEI B IESTEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEJISIM, OLICHUBATh PUCKHU MOCIEACTBUN 1ESTEIbHOCTH;

KOOPAHHUPOBATH U BEIIOJIHATH PAOOTY B YCIOBHAX PEATbHOTO, BUPTYAIbHOTO M KOMOMHHPOBAHHOTO B3aHMO/ICHCTBUS;

Pa3BUBaTbh KPEATHBHOE MBIIITICHHUE IPH PEILICHUH KU3HEHHBIX POOIIEM.

2)0a30Bble HCCIEI0BATENbCKHE 1eiiCTBUS:

BJIAJIETh HABBIKAMH Y4e€OHO-HMCCIIEOBATEIbCKOM M MPOEKTHOM JEATENbHOCTH, HaBBIKAMHU pa3pelIeHUs! MpoOjieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEJILHOMY MTOMCKY METOJIOB PEIICHUSI TPAKTUYCCKUX 3a71a4, IPUMEHCHHUIO Pa3IMYHbIX METOJIOB MO3HAHMUS,

HCIOJIb30BaTh PA3JIMYHbIE BUbI IEATEIBHOCTH 110 TIOJYYE€HHIO HOBOT'O 3HAHMUS, €r0 HHTEPIIPETAINH, IIPEOOPa30BAHUIO M IPUMEHEHUIO B
Y4eOHBIX CUTYAIMSIX, B TOM YHCIIC TIPH CO3/IaHUH YUEOHBIX U COIIMAIbHBIX MPOCKTOB;

(hopMUpOBaTH HAYYHBIN THIT MBIIUICHUS, BIaJIETh HAYYHONH TEPMUHOJIOTHEH, KITFOYSBBIMU TIOHATUSIMU U METOIaMU;

CTaBUTh U (POPMYIIHPOBATH COOCTBEHHBIE 3a/1a41 B 00PA30BaATEIILHON CATCIBHOCTH M KHM3HCHHBIX CUTYAIIHSX;

BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIC CBS3M U aKTyaJM3MPOBATh 3ajady, BBIIBUTaTh TUIOTE3y €€ pelleHUs, HAXOJUTb apryMEHThI ISt
JIOKA3aTeNIbCTBA CBOMX YTBEPIKICHUH, 33/1aBaTh MIAPAMETPhI U KPUTEPUH PELICHNUS;

AQHAJIM3UPOBATh TOJYYEHHBIE B XOJE PEIHICHUS 3a/Ja4d pe3ysIbTaThl, KPUTHUECKH OICHHWBATh HMX JIOCTOBEPHOCTb, MPOTHO3HPOBATH
W3MEHECHHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBAThH MPUOOPETEHHBIH OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN TTOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS B TPO(ECCHOHATIBHYIO CpELy;

YMETh IMEPEHOCUTH 3HAHUSI B IO3HABATEIIBHYIO U MPAKTUYECKYIO0 00JIaCTH KU3HEACITCIbHOCTH;

YMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00JIaCTeH;

BBIJIBUTAaTh HOBBIE WJCH, IpEUlaraTh OPUTMHAIBHBIC TIOAXOAbBl M PELICHUS, CTABUTh MPOOJEMbl M 33Ja4yH, JOIYCKArolue
AIbTEPHATUBHBIC PCIICHUSL.

3) padora ¢ undopmanueii:

OPUEHTUPOBATbCS B PA3IMUYHBIX MCTOUHMKAX HH(popManuu (TekcTe ydyeOHOro mocoOusi, HayuHO-NONYJISIPHOM JUTepaType,
OMONOTHYECKNX CIOBAPAX M CIIPABOYHMKAX, KOMITBIOTEPHBIX 0a3ax JAaHHBIX, B MIHTepHeTe), aHAIM3UPOBATh HH(GOPMAINIO PA3IHIHEIX BHIOB 1
(hopM mpeacTaBieHUs], KPUTHUECKU OLIEHUBATH €€ JOCTOBEPHOCTH ¥ HEIPOTUBOPEUHUBOCTD;

(opMyITHPOBATh 3aTPOCHl U MPUMEHATH PA3INYHbIE METOJBI IIPU TTONCKE M 0TOOpe OMonorndeckoi MHGOPMAIUH, HEOOXOAUMON IS
BBIMIOJIHEHHUS YUeOHBIX 3a/1a4;

IpHOOpPETaTh OIBIT HCIIONB30BAHMSA HH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, COBEpPIICHCTBOBATH KyIbTYPy AaKTHBHOTO
UCIIOIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSTENIFHO BBIOMPATh ONTHMANBHYIO (OPMy IIPEACTABICHHS OHOJIOTHYECKOH WH(popMammu (CXeMbl, rpadUKH, IHarpaMMEL,
TaOIUIBI, PUCYHKH U IPYToe);

HCTIONB30BaTh HAYYHBIH SA3BIK B KaUECTBE CPEACTBA IIPU paboTe ¢ OHOIOTHYeCKON HH(OPMAIHEeH: IPUMEHITh XUMHIECKUEe, (PU3NIECKIe
U MaTeMaTHYeCKHEe 3HAKH U CUMBOJBI, (GOpPMyJbI, aO0OpeBHaTypy, HOMEHKIATYpY, UCIIOIb30BaTh U MPEe0oOpa3OBBIBATH 3HAKOBO-CUMBOINYECKHE
CpEICTBA HAIJISIIHOCTY;

BIIQJIETh HABBIKAMU PACTIO3HABAHMS U 3aIIUTHI HHPOPMANH, HHOOPMAIIMOHHOH 6€30MTaCHOCTH IMYHOCTH.

OBJ1ajleHHe YHHBEPCATbHBIMH KOMMYHUKATHBHBIMH Al CTBUSIMU:

1) o0menne:

OCYILIECTBIISATh KOMMYHHKAIIMU BO BCEX cepax )KU3HU, aKTHBHO YYaCTBOBATH B JIHAIIONE HMIIM JUCKYCCHH II0 CYLIECTBY 00CYXIaeMOi
TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS OTHOCHUTEIBHO BBINMOJHEHHs MpeiaraeMoil 3aJadyd, yYUThIBATh WHTEPECHl U
COTJIACOBAHHOCTH MO3UIHMIT APYTHX YIACTHUKOB HAJIOra MM THUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpPEICTBAa OOMICHUs, NOHMMATh 3HAYEHHE COLMANBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS
KOH(JIMKTHBIX CUTYaIHH, YMETh CMSTYaTh KOHMIMKTHI i BECTH MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU Ccroco0amMu OOIIEHHS W B3aWMOJACHCTBUS, MOHUMATh HAMEPEHUS IPYTHX JIIOJCH, MPOSBIATh YBAKUTEIHLHOE
OTHOIIICHUE K COOECETHUKY U B KOPPEKTHOM (hopme (hOpMyITHMpPOBATh CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JOTUYHO M3JIAraTh CBOKO TOUKY 3PEHUSI C HCIIOB30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHasl 1eATeIbHOCTh:

MIOHUMaTh ¥ HCIIOJB30BaTh MPEUMYNIECTBA KOMAHJHOW M WHIMBUAYaJIbHOW pabOTHI MpPU peUIeHHH OHOIOTHYecKOd NpoOiIeMsl,
000CHOBBIBaTh HEOOXOMMOCTh IIPUMEHEHHS IPYIIIOBBIX ()OPM B3aUMOJICHCTBHS ITPU PELICHUH yueOHOM 3a1a4u;

BBIOMPATH TEMAaTHKY U METOJBI COBMECTHBIX IEHCTBHUI C yUETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KJOT0 WIeHA KOJIEKTHBA;

MIPUHUMATH 1IeJIM COBMECTHOM JEATENIbHOCTH, OPTaHU30BbIBATH M KOOPJIMHHUPOBATH JEHCTBUS IO €€ NOCTIIKEHHIO: COCTABISATH IUIAH
JICHCTBUI, pactpeiessiTh POJIU ¢ y4ETOM MHEHHUI YYaCTHUKOB, 00CYKAATh PE3yJIbTaThl COBMECTHOM PabOTHI;

OLIEHMBATH KAYECTBO CBOETO BKJIA/Ia M KAXIOTO yYaCTHUKA KOMaHIbl B OOIIUI pe3ysbTaT 10 pa3pab0oTaHHBIM KPUTCPHSIM;

IIpe/IaraTh HOBBIE MIPOEKTHI, OIIEHUBATH UJICH C ITO3HUIIH HOBH3HBI, OPUTHHAIBEHOCTH, MPAKTHIECKON 3HAYNMOCTH;

OCYILECTBIATh IMO3UTUBHOE CTPATETHMUYECKOE IOBEACHUE B PA3IMYHBIX CUTYalMsX, MPOSBISATH TBOPYECTBO M BOOOpa)KEHHUE, OBITh
MHHULATHBHBIM.

OBiajieHHe YHHBEPCAJIbHBIMH PeryJaTHBHBIMH JeiiCTBHAMMU:
1) camoopranusanus:



HCTIONIB30BATh OMOIOTHUECKNE 3HAHMS JUTS BBISIBIICHUS TPOOIIEM U HX PEIICHMS B )KM3HEHHBIX M yUEOHBIX CUTYalLlUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTHUECKMX 3HAHWUU IEJICBBbIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JCHUCTBHSAX M IOCTYIIKAX [0 OTHOIICHHIO K
JKUBOH TPHUPOJIE, CBOEMY 3/I0POBBIO M 3/I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEIIbHO OCYIIECTBIISITh IMO3HABATENIBHYIO JIESTEIBHOCTh, BBISIBISATH MPOOJIEMBI, CTaBUTh W (HOPMYJIMPOBATH COOCTBEHHBIE
3a/1a4u B 00pa30BaTeIbHOM IEATEIbHOCTH M KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELICHUS TNPOOJIeMbl C y4€TOM MMEIOIINXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH WU
MPEANIOYTEHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

pacIIUPATh PaMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMIHBIX MPEINOUTCHU;

JieNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO INUPOKOW SPYAMIHHM B Pa3HBIX OOJIACTAX 3HAHWMW, MOCTOSHHO MOBBINIATH CBOM
00pa3oBaTeIbHBII U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JAaBaThb OLCHKY HOBBIM CUTyallUsIM, BHOCUTH KOPPEKTUBBI B ACATCIIBHOCTDH, OLICHUBATH COOTBETCTBUC PE3YJILTATOB LICIISAM;

BJIAJICTh HABBIKAMU ITO3HABATENHHOM pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX ACHCTBUI U MBICIUTENBHBIX IPOIIECCOB, X PE3yIbTaTOB
Y OCHOBAHMH, UCTIOIB30BaTh MPUEMBI Pe(hIICKCHH JUTsl OLICHKU CUTYalllH, BEIOOPA BEPHOTO PEIICHNS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH PEIICHHS 110 UX CHUKEHUIO;

[IPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX MIPU aHAIU3€ PE3yIbTATOB AEATeIbHOCTH;

3) npuHsiTHE ce0s1 M APYTUX:

MIPUHUMATH ce0s1, MOHUMast CBOM HEJIOCTAaTKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX IIPU aHAIN3€ PE3yIbTATOB AEATEILHOCTH;
MIpU3HABATh CBOE MPABO U IPABO APYI'HX HA OLUIMOKH;

pa3BHBaTh CIIOCOOHOCTH IIOHUMATH MUP C TIO3ULUH JPYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

ITpeamernble pe3yabraTsl ocBoeHust nporpaMmmbl COO mo Guonoruu Ha 6a30BOM ypOBHE BKIIIOUAIOT crelu(UUYecKue Uil yueOHOro
npenmeta «bronorusy HaydHBIE 3HAHUS, YMEHHSI 1 CIIOCOOBI IEHCTBUI 110 OCBOSHHIO, MHTEPIIPETAIINN
U [Ipeo0pa30BaHUIO 3HAHUM, BUJIBI AESTEILHOCTU 10 MOIYyYSHUIO HOBOIO 3HAHUS U IIPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YUEOHBIX CUTYyalUsX, a
Talke B pEalbHBIX JKU3HEHHBIX CHUTYaIHsX, CBS3aHHBIX C OwWonormeil. B mporpamMme mpeaMeTHBIE pe3ynbTaThl HPEICTABICHBI MO TOAaM
o0yueHusl.

ITpeameTHble pe3yabTaThl OCBOCHUs yueOHOro npeamera «buonorus» B 10 ki1acce JOIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MeCTe W pOJNM OHOJIOTMH B CHCTEME HAyJYHOI'O 3HAaHHs ECTECTBEHHBIX HayK, B (opMHpOBaHUH
COBPEMEHHOIl €CTEeCTBEHHO-HAYYHOW KapTHUHBI MHpPA U HAYy4YHOIO MHMPOBO33PEHUS, O BKJIAAE POCCHHCKUX M 3apYOEKHBIX Y4EHBIX-OMOJIOTOB B
pasBuTHE OMONOTHH, QYHKIMOHATBHON IPAMOTHOCTH YeJIOBEKA JUISl peLIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJEPKAHUE OMOJIIOTHUECKUX TEPMHHOB W MOHSATHA: KU3Hb, KJIETKA, OpPraHu3M, MeTaboin3M (0OOMEH BEUIeCTB U
MpeBpaIlleHne DHEPruH), TOMEOCTa3 (CaMOpEeTyIiHs), YPOBHEBas OpPraHHM3alls JKHBBIX CHCTEM, CaMOBOCIPOHU3BEICHHE (PErpoIyKIs),
HACJIEeACTBEHHOCTb, H3MEHYUBOCTD, POCT U Pa3BUTHE;

yYMEHHE U3JIaraTb OMOJOTHYECKHe TeOpHH (KJIETOYHAas, XPOMOCOMHas, MyTallMOHHAs, [EHTpalbHas JOrMa MOJIEKYJSIpHOH OWOJIOTHH),
3akoHbl (I'. Menpens, T. Moprana, H. U. BaBunosa) u ydeHus (0 LEHTpax MHOT0OOpasusi U MPOUCXOXKICHHUS KyIbTypHbIX pacTeHuil H.
W. BaBuiioBa), onpenesnsiTh TpaHHIbl HX TPUMEHHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHE BIaJeTh METOJAaMH HAY4YHOIO IO3HAHWSA B OMOJOTMH: HAOJNIOAECHHE M ONHMCAHWE XXMBBIX CHCTEM, IIPOLIECCOB U SIBICHHH,
OpraHu3aiysi ¥ IpPOBEICHHE OMOJOTHIECKOTO HSKCIIEPUMEHTA, BBIIBI)KCHHE THIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXKIY HCCIIEIyEeMbIMA
BEJINUMHAMH, OOBSICHCHHE IOJYYEHHBIX PE3yNbTaTOB, MCHONB30BAHHBIX HAYYHBIX MOHSATHH, TEOPUH M 3aKOHOB, YMEHHE AENaTh BHIBOJIBI Ha
OCHOBAHUH TMOJYYCHHBIX PE3yIbTATOB,;

YMEHHE BBIIENATh CYIIECTBEHHbIE NPHU3HAKH BHUPYCOB, KIETOK IPOKAPHOT M DYKApHOT, OAHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, 0COOCHHOCTU IIPOLIECCOB: OOMEHA BEILECTB U IIPEBPALICHUs SHEPIUU B KJIETKe, (POTOCUHTE3a, INIACTUUECKOTO ¥ SHEPreTHUECKOro
o0MeHa, XeMOCHHTE3a, MUTO03a, Me103a, OINIOAOTBOPEHUS, PA3MHOKEHHUS], HHIUBHAYaIbHOTO Pa3BUTHSI OpraHn3Ma (OHTOTeHE3);

yYMEHHE MPHUMEHSTh MOJYyYCHHBIC 3HAHMS JUII OOBSICHEHHS OHOJIOTMYECKUX IMPOLECCOB M SIBICHUH, IS NPUHATHS TPAKTHYCCKHX
pELIeHUH B TIOBCEAHEBHOM JKU3HM C LENbI0 00ecnedeHuss 0e30MacHOCTH CBOETO 370POBbS M 3A0POBbSl OKPYKAIOMINX JIOJEH, COOIIOICHNS HOPM
IPaMOTHOIO [IOBEAEHUS B OKpY Karollel IpUPOAHOH cpelie, IOHUMaHie He00X0JUMOCTH UCIIOIb30BAHUS JOCTIXKEHUI COBPEMEHHON OUOIOruy 1
OMOTEXHOJIOTHH JUTSl palliOHAILHOTO TIPHPOAOTIONB30BAHNS;

yYMEHHE pelllaTh 3JIeMEeHTapHble [eHETUUECKUE 3a/1aull Ha MOHO- U JUTHOPUIHOE CKpEILUBaHKE, CLEIIEHHOE HacIeJ0BaHUE, COCTABIIATD
CXEMbI MOHOTHOPHIHOTO CKPEIMBAHMS JUTS TIPeICKa3aHus HACJIET0BaHNS IPHU3HAKOB Y OPraHU3MOB,;

yYMEHHE BBIIOIHATL JAa0OpPAaTOpHBIE M IpaKTUueckue paldoThl, cOOMIOAATh IpaBuiaa IpU paboTe ¢ yduyeOHBIM U JaOOPATOPHBIM
000pyI0BaHHEM;

yMEHHE KPUTHYECKH OLIEHMBAaTb U MHTEPIPETHUPOBATH MH(OPMALMIO OMOJIOIMYECKOr0 COAECPIKAHUS, BKIIOUAIOLIYIO IICEBJIOHAYUHBIE
3HAHMS U3 Pa3IMYHBIX UCTOYHUKOB (CPEICTBAa MacCcOBOW MH(OPMALUK, HAYIHO-TIONMYJSIPHBIE MaTePHAIIbI), STHUECKHE ACIIEKThl COBPEMEHHBIX
UCCIIE0BaHUM B OMOJIOrHH, MEIULIHE, OMOTEXHOJIOT UM

YMEHHE CO03/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIC COOOIIEHHS, 0000mIas OHOJIOTHYECKYH HH(POPMAIUI M3 HECKOJIBKHX
UCTOYHUKOB, IPAaMOTHO UCII0JIb30BaTh IOHATUHHBIN anmapar OHOJIOTHH.

ITpeamMeTHbIe pe3yabTaThl OCBOCHUs yueOHOro npeamera «buonorus» B 11 kiiacce JOIKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUM O MeCTe W pPOJNM OHOJIOTMH B CHCTEME HAYJYHOI'O 3HAaHHs ECTECTBEHHBIX HayK, B (opMHpOBaHUH
COBPEMEHHOIl €CTEeCTBEHHO-HAYYHONW KapTHUHBI MHpPa U HAy4YHOIO MHMPOBO33PEHUS, O BKJIAAE POCCHHCKUX M 3apYOEKHBIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOIOTHH, QYHKINOHATBHON IPAMOTHOCTH YEeJIOBEKA JUISl pelIeH s )KU3HEHHBIX 3a/1a4;



YMEHHE PacKpbIBATh COJEP)KAHUE OMOJOTUUECKHX TEPMUHOB W TOHSATHN: BH, MOIYJISIIUS, TEHO(DOHI, BONIOLHS, IBIDKYIIUE CHIIBI
(baxTopBI) PBOMIOLMH, TPUCIIOCOOICHHOCTh OPraHW3MOB, BHJI000pa30BaHNE, YKOJIOTHYECKUE (haKTOPBI, IKOCHCTEMA, TIPOIYIICHTHI, KOHCYMEHTEI,
PEOYLEHTHI, e MUTaHNs, YKOJIOTHYeCKas MMpaMua, OMoreoreHo3, ouocdepa;

YMEHHE H3JIarath OWOJNOTMYECKHe TeopuH (dBONrOMOHHAs Teopus Y. JlapBHMHA, CHHTETHMYECKas TEOPHUs SBOJIOLMH), 3aKOHBI M
3aKOHOMEpPHOCTH (3apossbiiieBoro cxozactea K. M. bapa, uepenoBanust rmaBHBIX HampasieHud u myted sBomonmu A. H. CeBeprioBa, ydeHUs o
6uocdepe B. 1. Beprazickoro), onpeaesnsts rpaHULbl UX IPUMEHUMOCTH K JKUBBIM CHUCTEMaM;

yYMEHHE BIaJeTh METOJAaMH HAyYHOrO ITO3HAHWs B OHMOJOTHMH: HAOJIOAEHWE M ONHMCAHWE JXMBBIX CHCTEM, IPOLIECCOB W SIBICHHH,
opranuzanys MW MIPOBCACHHUC 6I/IOHOFI/I‘{CCKOFO OKCIIEPUMEHTA, BBIABUKCHUEC T'UIIOTE3bl, BBLIABICHUEC 3aBUCUMOCTH MEXKIAY MHCCICAYEMbIMU
BEJIMYNHAMY, OOBSCHEHHE TIOJYYSHHBIX PEe3yJbTaToOB, MCIIOJIb30BAHHBIX HAYYHBIX TOHATHH, TEOPHH M 3aKOHOB, YMEHHE JelaTh BBHIBOABI Ha
OCHOBAaHUU MOJYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIIENSTh CYIIECTBEHHBIC TPH3HAKU CTPOSHMSI OHOJIOTHYECKUX OOBEKTOB: BHIOB, MOMYJSIIHNA, MPOIYIEHTOB, KOHCYMEHTOB,
PEIyLECHTOB, OHOTCOIICHO30B ¥ JKOCHCTEM, OCOOCHHOCTH IIPOLIECCOB: HACJCACTBCHHON HM3MCHYMBOCTH, €CTECTBCHHOrO 0TOOpA,
BHI000pa30BaHusl, IPUCIIOCOOICHHOCTH OPraHU3MOB, IEWCTBHS SKOJIIOTHYECKUX (haKTOPOB Ha OPTaHU3MBI, IEPEHOCA BEIIECTB M MOTOKA JHEPTUHU
B OKOCHUCTEMAX, aHTPOTIOTCHHBIX M3MEHEHNH B 9KOCHUCTEMAX CBOEH MECTHOCTHU, KPYroBOpPOTa BEIICCTB U 6I/IOFCOXI/IMI/I‘ICCKI/IX OHKJIOB B 6I/IOC(I)epe;

YMEHHE MPHUMEHSTh MOJYyYSHHBIE 3HAHMS UL OOBSICHEHHS OHOJIOTMYECKUX IPOLECCOB W SIBICHUH, IS NPUHATHS HPAKTUYCCKHX
pelIeHNi B MMOBCEAHEBHON YKM3HU C LEbI0 oOecreueHns: 0€30IIacCHOCTH CBOETO 3/I0POBbsSI M 3/10POBbsI OKPYKAIOIIHX JIIOACH, COOMIOAEHHUST HOPM
IPaMOTHOTO TOBEICHHS B OKpYKaromieil IpUpoTHON cpejie, OHIMaHIe HeOOXOIMMOCTH HCIIOIb30BAaHHs JOCTIDKCHHI COBPEMEHHOH OHOIOrUH
JUISL pallHOHATIBHOTO IPUPOIOTIOIB30BAHUS;

YMEHHE pelIaTh JIEMCHTApHBIC OMOJIOTHYECKHE 3aJadl, COCTABIATh CXEMBI IEpPEHOCA BEIIECTB M DHEPTHM B JKOCHCTEMax (Ilemn
MUTAHUS);

YMCHHUE BBINOJHATE J1a0OpaTOPHBIE M IPAKTHYECKHE PadOTHI, COOMIONATH INpaBHiIa IpU padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM
000pyI0BaHHEM;

YMEHHE KPUTHYCCKH OLICHHUBATH M HWHTEPIIPETHPOBATH MH(OPMAINIO OHOIOTHYECKOTO COJACPIKAHUs, BKIIOYAIONIYIO IICEBIOHAYYHbIC
3HAHMS W3 PA3IMYHBIX HCTOYHHMKOB (CPEACTBa MaccoBOW HH(OpMAILMH, HAyYHO-TIOMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh TIJ00anbHBIE
9KOJIOTHYECKUE POOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHONICHHIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHChMEHHBIC M YCTHBIC COOOIIEHHs, 0000I1as OWOJOrHYecKyr0 HH(MOPMALUI M3 HECKOJIBKHUX
HCTOYHHKOB, IPAMOTHO HCIIOJIb30BATh IIOHATUIHBIH anmapaT OUOIOT Y.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HammeHoOBaHMe pa3zienoB U TEM KonngecTBo yacos ‘ DJIeKTPOHHBIE
/I HIpOrpaMMBbI Bcero | KonTponbHbie [IpakTrueckue (wpoBsre)
paboThI paboThL o0Opa3oBaTebHbIE
pecypchl
1 buonorus kak Hayka 2 0.5 bubnunoreka [IOK
https://m.edsoo.ru/7f41¢292
2 | XKuBble cUCTEMBI U UX OpTraHU3alUsl 1 Bubmmotexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmuoreka IIOK
https://m.edsoo.ru/7f41¢292
4 | KusHeneaTenbHOCTh KIETKH 6 bubnuotexa [IOK
https://m.edsoo.ru/7f41¢292



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

5 PazMHOXkeHNE U MHIUBUyaIbHOE Pa3BUTHE 5 1 bubnuoreka IIOK
OpPTraHU3MOB https://m.edsoo.ru/7f41¢292

6 HacnencTBeHHOCTh M U3MEHUYUBOCTD 8 1.5 bubmuorexa IIOK
OpPTraHU3MOB https://m.edsoo.ru/7f41¢292

7 Cenexius opraHnzmMoB. OCHOBBI 3 bubnmnoreka [IOK
OHOTEXHOJIOTUN https://m.edsoo.ru/7f41c292

8 PesepBHOE BpeMms 1 bubmuorexa [IOK

https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I1O 34 0 4

ITPOI'PAMME

11 KJIACC
No | HammeHoBaHME pa3feioB U TEM KonungecTBo yacos DIJIEKTPOHHBIE
/I NpOrpaMMBbl Bcero | KonTtposnbHbIe [IpakTrueckue (zudpossie)
paboTHI paboTsI o0pa3oBaTebHbIe
pecypchl

1 OBONMONMOHHAsT OUONOTHSA 9 1 bubnuoreka [IOK

https://m.edsoo.ru/7t41cc74

2 Bo3HuKHOBEHHE U pa3BUTHE )KU3HU Ha 9 0.5 bubnuoreka IIOK

3emie https://m.edsoo.ru/7f41cc74

3 Opranu3Mbl 1 OKpyKaroIas cpena 5 1 bubnmuorexa [JOK

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

4 | CooOecTBa M 9KOJOTMYECKHE CHCTEMBI 9 bubmoteka [IOK

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

5 PesepBHOE Bpems 2 bubnuoreka [JOK

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

OBIIEE KOJIMYECTBO YACOB I1O 34 0 2.5

ITPOI'PAMME

MNOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC

Ne Tema ypoka KomnuecTBo yacos ‘ Hata | DaexTpoHHbIE IUGPOBHIE

/i Bcero Kontponbhsie| [Ipaktnueckue M3y 1CHHA 00pasoBaTelbHbIC

paboTsI paboTsI pecypcebl

1 |buonorus B cUCTEME HAyK 1 bubnuoreka IIOK

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

2 | MeTtonbl M03HaHUS JKUBOU IPUPOJIBL. 1 0.5 bubnaunoreka [JOK
IIpaktuueckas padora Ne 1 https://m.edsoo.ru/863e6122
«Hcnonp30BaHKe Pa3IMUHbIX METOJOB IIPH
U3YYCHUH OMOJIOTHYECKUX 0OBEKTOBY

3 | buomormueckue cuCTEMBI, IPOIECCHI B MX 1 bubmmorexa LIOK
u3ydeHue https://m.edsoo.ru/863e6564

4 | Xumudeckuii cocTas KieTkd. Bona n 1 Bbubmnuoteka [IOK
MUHEPATbHBIE COIN https://m.edsoo.ru/863e674e

5 |benxu. CoctaB U cTpoeHUE OGENKOB 1 bubauorexa IIOK

https://m.edsoo.ru/863e6b72

6 | PepmeHTHI — OHOIOTHYECKHE 1 0.5 Bbubmmoteka LIOK
kaTanusaTopsl. JlJabopaTopHas padora Ne 1 https://m.edsoo.ru/863e6b72
«M3yueHne KaTaJuTHYECKOH aKTUBHOCTH
(hepMeHTOB (Ha IpUMepe aMUIa3bl UK
KaTaJasbl)»

7 | Yraesonsl. JInnuas 1 Bubanorexa LIOK

https://m.edsoo.ru/863e6870

8 |Hyxneunossie kucnorsl. AT® 1 bubnuoreka IIOK

https://m.edsoo.ru/863e6d5¢

O |Hcropus u METOBI M3yYEHHS KIETKH. 1 bubmuorexa LIOK
Kierounas teopust https://m.edsoo.ru/863e6e88

10 |Knerka kak 1ieJ10CTHAs )KUBas CUCTEMA ‘ 1 ‘

11 | Ctpoenue sykapHOTHUECKON KIETKH. 1 0.5 Bubmmoreka [TOK
JlaGoparophas pabora Ne 2 «M3yuenue https://m.edsoo.ru/863e61f0
CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX, https://m.edsoo.ru/863e716¢
rpu0oB U 6aKTepUil 10 MUKPOCKOIIOM Ha
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‘ TOTOBBIX MUKpOIIpCIIapaTtax U UX OIMMUCAaHUC) ‘

12 |O6MeH BemecTB UM META00INU3M 1 Bbubmunoreka [JOK

https://m.edsoo.ru/863e766¢

13 | PoTocunTE3. XeMOCUHTES 1 bubmuorekxa LIOK

https://m.edsoo.ru/863e7¢98

14 |OHeprerudeckuii ooOMeH 1 Bubmnoreka [JOK

https://m.edsoo.ru/863e7aae

15 |Ku3HeHHbIH HUKT KIETKY. J{eeHnue KIEeTKU. 1 0.5 bubmuoreka IIOK
Muros. JTabopaTopHas padota Ne 3 https://m.edsoo.ru/863e7dc4
«HaOntonenue MUTO3a B KJIETKaX KOHUUKA
KOpEIIKa JTyKa Ha FOTOBBIX
MUKpOIpenapaTax»

16 | buocunres Genka. Peakuus MaTpuyHOro 1 bubnunoreka IIOK
CUHTE32 https://m.edsoo.ru/863e796¢

17 | Tpancnsamus — 6uocuHTe3 Genka 1 Bubnmoreka [JOK

https://m.edsoo.ru/863e796e

18 |Heknerounsie GOpMbI AKU3HH — BUPYCHI 1 Bbubaunoreka [JOK

https://m.edsoo.ru/863e7540

19 | PopMBI pasMHOKEHHS OPTaHU3MOB 1 bubmuorexa LIOK

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

20 |Meiios 1 bubmoteka IIOK

https://m.edsoo.ru/863e7f4a

21 |O6pa3oBanue 1 pa3BUTHE HONOBBIX KIETOK. 1 0.5 Bbubmuoteka [IOK
Omnoporsopenue. JlaboparopHas paboTta Ne https://m.edsoo.ru/863e81b6
4 «3y4yeHne CTpOEHUS MOJIOBIX KJIETOK Ha
FOTOBBIX MUKpPOIIpenapaTax»

22 |UnpuBuayanpHOE pa3BUTHE OPraHU3MOB 1 Bu6mmoreka IIOK

https://m.edsoo.ru/863e8436

23 |I'enetrka — Hayka O HaCJIEICTBEHHOCTH U 1 Bubnmnoreka [JOK
HW3MEHYUBOCTH https://m.edsoo.ru/863e8612

24 |3aKOHOMEPHOCTH HacJIEI0BaHUS [IPU3HAKOB. 1 Bubnunoreka [JOK
MoHOrHOpHUIHOE CKpEIUBAHNE https://m.edso0o.ru/863e8878

25 | AurubpuaHoe ckpelBanue. 3aKoH 1 bubmmorekxa LIOK
HE3aBUCHMOT'0 HACJIeJOBAaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4

26 |CuerneHHOE HaclIe0BAHKUE IPU3HAKOB. 1 0.5 bubmorexa IIOK
JlaGoparophas pabora Ne 5 «M3yuenue https://m.edsoo.ru/863e8c60
pe3yIbTaTOB MOHOTHOPHIHOTO U
JUTAOPUTHOTO CKPEIIUBAHUS Y IPO30(HIIEI
Ha rOTOBBIX MUKpPOIIpEnapaTaxy

27 |T'eneruka nona. HacnenoBanue npu3HaKos, 1 Bubamnoreka [JOK
CIICINICHHBIX C IIOJIOM https://m.eds00.ru/863e8c60

28 |HW3menuuBocTs. HeHacnencrseHHas 1 0.5 bubmuoreka IJOK
M3MEHUYUBOCTh. JlaboparopHas pabota Ne 6. https://m.edsoo.ru/863e8efe
N3zydenne MoaubHUKamoHHON
U3MEHYUBOCTH, IOCTPOEHUE BAPUALIMOHHOIO
psifa ¥ BApUallMOHHON KPUBOM»

29 |HacnexncTseHHast H3MEHYMBOCTD. 1 0.5 bubnuoreka [IOK
Jlaboparophas pabora Ne 7. « Ananu3 https://m.edsoo.ru/863e8efe
MyTalui y Apo30(uiIsl Ha TOTOBBIX
MHKpOIPENapaTax»

3() |T'eneruka yenoseka 1 bubnmoreka IJOK

https://m.edsoo.ru/863e8d78

31 | PesepsHsrii ypok. O606meHne mo TemMe 1
«HacnencTBeHHOCTb U U3MEHYHUBOCTD
OPTaHHU3MOB)

32 |Cenekuus Kak HayKa M IpOLECC 1 Bubanoreka [JOK

https://m.edsoo.ru/863e¢9214

33 |Metonsl U NOCTHKEHUS CENIEKUH PACTEHUI 1 Bubmoreka IJOK
U )KUBOTHBIX https://m.edsoo.ru/863e9214

34 |buotexHonorus kak oTpacip IPOU3BOACTBA 1 Bubnmnoreka [JOK

https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

IMTPOI'PAMME

11 KJIACC

Ne Tema ypoka Komuuectso yacos ‘ [Hara ‘ DnekTpoHHble U(POBbIE 00pa30BaTENbHbIE
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Bcero| Konrpoubhble| [Ipaktiuueckue| u3ydeHus pecypcesl
paboTbI paboTbI

OBOJIIOUS U METO/IBI €€ U3yUeHUs 1 Bubmuoreka [JOK
https://m.edsoo.ru/863ea20e

HWcropus pa3BuTHs MpeACTaBICHUNA 00 IBOJIOIUU 1 bubmmoreka [JOK
https://m.edsoo.ru/863¢9570

MHUKPOIBOTOITHS 1 bubmroreka [IOK
https://m.edsoo.ru/863e9cle

TMomysinust Kak 3JIeMEHTapHasl GANHALIA BUAA U SBOMIONMH. | | 0.5 Bbubauoreka IIOK

JlaGoparopnast pabora Ne 1 «CpaBHeHuUE BUIOB 110 https://m.edso0o.ru/863e99¢c6

MOP(OIOTHYECKOMY KPUTEPHIO)

JBuxy1ye cuibl (37eMeHTapHble (HaKTOPbI) SBOJIIOLIMU 1 Bbubauoreka ITOK
https://m.edsoo.ru/863e9da4

EctecTBeHHbIi 0TOOp U €ro GOpMBI 1 bubnuoreka [JOK
https://m.edsoo.ru/863e9ed0

Pe3ynbTaThl 3BOJIOLHHN: IPUCIOCOOICHHOCTh OPraHi3MOB 1| | 0.5 Bbubmmoreka [IOK

BuooOpazoBanue. JlabopaTopHas padora Ne 2 «Onucanne https://m.edsoo.ru/863e9fde

HPHUCIIOCOOICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO

XapakTepa»

Hampasnenus 1 myTH Makpo3BOIIOLUN 1 Bubmumorexa [JOK
https://m.edsoo.ru/863e9cle

HeobpaTiMocTh 9BOTIOIMH 1 ‘

HUcropust xu3HN Ha 3eMIie B METOJTBI €€ N3yUeHUs 1 ‘

I'mmoTe3bl MpoUCX0XKACHNUS )KU3HU Ha 3eMIie 1 bubaroreka IIOK
https://m.edsoo.ru/863ea5a6

PazButune xu3HU Ha 3eMile 110 paM ¥ NepHoiaM 1 Bubmuoreka IJOK
https://m.edsoo.ru/863eabbe

OCHOBHBIE ATAaIBI YBOJTIOLUH PACTUTEIBHOTO U )KUBOTHOTO 1 0.5 bubmmnoreka [JOK

mupa. [Ipaktuueckas padora Ne 1 «3ydeHne nckonaeMbIx https://m.edsoo.ru/863ea8bc

OCTaTKOB PACTEHHH W )KUBOTHBIX B KOJUICKIIUSIX)

CoBpeMeHHast CUCTeMa OPTraHMIECKOTO MHUpa 1 bubmmoreka [{OK
https://m.edsoo.ru/863ca48e

DBOITIOIUS YeNIOBEeKa (aHTPOIIOTreHE3) 1 Bbubnuoreka [JOK
https://m.edsoo.ru/863eac2c

JBwxyuue cuisl (pakTopel) aHTPOIIOTeHe3a 1 Bubmuorexa [JOK
https://m.edsoo.ru/863ead44

OCHOBHBIE CTaJJ{ DBOJIIOLUH YEIOBEKa 1 ‘

UenoBeueckre pachkl ¥ IPUPOTHBIC AAANTAIIUHN YETOBEKa 1 bubnuoreka [JOK
https://m.edsoo.ru/863ecaca2

PesepBHblit ypok. O60061eHne Mo Teme «Bo3HukHOBeHHE 1 | |

pa3BHTHE KU3HU Ha 3eMIie»

DKOJNOrus Kak HayKa 1 ‘

Cpelisl 0OMTaHUSI U KOJIOTHYECKHE (PaKTOPBI 1 bubmmoreka [IOK
https://m.edsoo.ru/863eafec

Abuortnueckue akTopsl. JlabopaTopHas padora Ne 3. 1 05 bubmuroreka [IOK

«Mopdoaoruueckre 0COOEHHOCTH PACTEHUI U3 Pa3HBIX https://m.edsoo.ru/863eb10e

MecT obutanusy. JlabopatopHas padora Ne 4. «Bnusiaue

CBETa Ha POCT M Pa3BUTHE YSPCHKOB KOJICYCay

Buotnyeckue daxropsl 1 Bubmuorexa [JOK
https://m.edsoo.ru/863eb348

1 0.5

DKOJIOrn4ecKHe XapaKTePUCTUKH HOMYJIALHH.
ITpaxtudeckas padora Ne 2 «IToncuér mI0THOCTH
TIOIYJISIUI pa3HbIX BUJIOB PACTCHUI

Coo011ecTBa OpraHu3MOB — OHOIICHO3 1 bubmaroreka IIOK
https://m.edsoo.ru/863eb46a

DKOJIOTUYECKUE CUCTEMBI (IKOCHCTEMBI) 1 Bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

OCHOBHBIE TIOKa3aTeIH YKOCUCTEMBI. DKOJIIOTUIECKUE 1 bubmmoreka [IOK

nupamuasl. CBoiicTBa skocucteM. CyKiieccust

https://m.edsoo.ru/863eb5fa

IIpupoanbie sKOCHUCTEMBI

AHTpOHOFBHHHe OKOCHUCTCMBI

Buocdepa — riobdanbpHas 3kocucTeMa 3eMITH 1 bubmuoreka [JOK
https://m.edsoo.ru/863ebb5Se
3aKOHOMEPHOCTH CYyIIECTBOBaHUs Ouochepbl 1 ‘ Bubmmorexa [JOK
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J ‘ ‘ ‘ ‘ ‘ https://m.edsoo.ru/863ebd16 ‘

ﬂ UYenoseuecTBo B bruochepe 3emnu ‘ 1 ‘ ‘ ‘ ‘ ‘
33 | CocyriecTBOBaHIE MPUPOJIBI U YETOBEUESCTBA 1 bubmurorekxa [JOK
https://m.edsoo.ru/863ebale
34 | PesepeHblit ypok. O606meHue Tembl «CoobliecTsa u 1
9KOJIOTHYECKUE CHCTEMBD»
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME ‘ 34 ‘ 0 2.5

MPOBEPAEMbIE TPEBOBAHWIA K PE3YTITATAM OCBOEHVA OCHOBHOW OBPASOBATEINBHOM NPOTPAMMBI

10 KNACC

Koa nposepsiemoro IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOW 00pa3oBaTe/ibHOI
pe3yJbTaTa NMPOrpaMMbl CpeHero 001ero o0pa3oBaHus

C(I)OpMHpOBaHHOCTL 3HAHUH O MECTE U poaun OGHOJIOTUH B CHCTEME Hay4YHOI'0 3HaHUS €CTECTBCHHBIX HAYK, B q)OpMI/IpOBaHI/H/I cospemeHHoﬁ
1 eCTeCTBeHHO—Hay'{HOﬁ KapTHHBI MHMpa U HAYYHOI'O MUPOBO33PEHHUSA; O BKIAAC pOCCHﬁCKHX n 33py6€)KHL]X y‘{éHBIX—6I/IOJ'lOFOB B pa3sBUTHE
6I/IOJ101"I/IH; d)VHKLH/IOHaJ'ILHOﬁ T'PAMOTHOCTH Y€JIOBEKA JIJIA PCINCHWS ) KU3HCHHBIX 3a/1a4

YMeHHe packpbiBaTh COACpIKaHHE OHONOIMYECKUX TEPMHHOB W MOHATHIL: JKH3Hb, KJIETKA, OPraHU3M; MeTabonn3M (0OMEH BelIeCTB U
2 HpeBpallieHHe dHEPIUH), TOMEOoCTa3 (CaMOperyJIAlts), ypOBHEBas OpraHU3alHsl JKHUBBIX CHCTEM, CAMOBOCIIPOM3BECHHE (PENpPOLyKIHs),
HACJICICTBEHHOCTh, M3MEHYUBOCTh, POCT M Pa3BUTHE

YMeHue uznarath OMOJOrHYECKHE TEOPHH (KIETOYHAas, XPOMOCOMHas1, MyTalMoHHas ), 3akoHbl (I'. Mennens, T. Moprana, H.11. BaBuiosa)
3 1 ydeHus (0 HeHTpaX MHOT000pa3us U NPOHCXOXKICHUS KyIbTypHbIX pactenuit H.J1. BaBunosa), onpenenaTs rpaHUIbl HX IPIMEHHMOCTH
K JKMBBIM CHCTEMaM

YMeHue BiafeTh METOJAMM HAay4yHOTO IO3HAHMS B OuoNOruu (HaOJIOJCHHWE W OIMCAHHWE JKUBBIX CHCTEM, INPOLIECCOB W SIBICHMI;
OpraHM3alys ¥ MPOBEACHHE OMOJIOTHYECKOTO IKCIICPUMEHTA, BBIIBHKEHHE TUIIOTE3bI; BBISBICHHE 3aBUCHMOCTH MEX]y MCCIEAYyEMBIMH
BEJIMYMHAMH, OOBSICHEHHE MOJTYUYCHHBIX PE3yJIbTaTOB, HCIOJIL30BAaHHBIX HAYYHBIX TOHATHH, TEOPUI M 3aKOHOB; YMEHHUE JENaTh BHIBOJIbI
Ha OCHOBAHHUH MTOJYYCHHBIX PE3YJIbTATOB)

YmMenune BBIJACIATH CYIICCTBEHHBIC IIPU3HAKHU BUPYCOB, KIICTOK IIPOKAPUOT U DYKAPHUOT, OTHOKIIETOYHBIX U MHOT'OKJIETOYHBIX OPTaHU3MOB;
5 0COOCHHOCTH IpoHeccoB obmMeHa BCEIIECTB U NIPEBPAIICHUS DHEPTUU B KIIETKE, d)OTOCI/IHTe?,a, TTAaCTUYECKOTI'0 ¥ DHEPTETUIECKOTO 06MeHa,
XEMOCHHTE3a, MUTO34, Meﬁ03a, OIIOJOTBOPCHUA, PA3MHOXCHHUA, HHIWBUIYAJIBHOT'O PA3BUTHUA OpraHu3Ma (OHTOI‘GHCS)

YMeHne pUMEeHsITh OIYYEHHbIE 3HAHUS JJIs OOBSICHEHUS OHOJIOTHYECKUX MIPOLIECCOB M ABJIEHUHN, JUIS IIPUHATHS IPAKTHIECKHX PEICHUT
B IIOBCE/IHEBHOW JKH3HH B LEJSX 00ECIEYCHHs] OE30MIaCHOCTH CBOETO 30POBbs U 30POBbs OKPY)KAOIIMX JIFOJCH, COOIIFOICHUS HOPM
TPaMOTHOTO TMOBEJAEHHsI B OKPY)KAMOIIEH NPUPOTHON Cpejle; MOHMMaHHE HEOOXOIMMOCTH HCHOJB30BAHUA JOCTHIKEHHH COBPEMEHHOM
OUOJIOTHH ¥ OMOTEXHOJIOTHIA JUISL PAIIMOHAIBLHOTO IIPHPOJIOOIb30BAHUS

VmMenue peuaTh 3JIEMEHTAPHbIC 'EHETHYCCKUE 3a/Ja4d Ha MOHO- U I[H]'HGpH}IHOC CKpCIIMBAaHUE, CLCIUIEHHOE HACJICAOBAHUE, COCTABIIATH
CXCMBI MOHOFH6DH}1HOFO CKPCIIMBAHUA JUIA IPCACKAa3aHUs HACICAOBAHUA ITPU3HAKOB YV OPraHN3MOB

YMeHHE BBINONHATH J1aGOpaTOpHBIC W MpPAaKTHYECKHE paboThl, cOOMIOAATh MpaBHiIa NpU paboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM
000pPYI0BAHUEM

VMeHHe KPUTHYECKH OLCHHBATh M HHTEPIPETHPOBATH HH()OPMALHUIO OHONOTHYECKOrO COACPIKAHWS, BKIIOYAIOIIYIO MCEBIOHAYIHBIC
9 3HaHUS M3 pasNUyHbIX MCTOUYHMKOB (CMU, HaydHO-mOMyJISIpHBIE MaTepHalbl); STHYECKUE ACTIEKThI COBPEMEHHBIX HCCIICIOBAaHMH B
OHMOJIOTUH, MEIUIIMHE, ONOTEXHOJIOT U

10 VYMeHne co3maBatb COOCTBEHHBIE MMHCHMEHHBIE | YCTHBIC COO6I]_ICHI/I$I, 06061113}1 61/IOJ'IOFI/I‘IeCKyIO HH(bOpMaI_II/I}O U3 HECKOJIBKHUX

HMCTOYHUKOB, I'PAMOTHO MCIIOJIb30BAaTh MOHSTUIHBIN armapar OuoJorHu

11 KNACC

Konx npoBepsiemoro IIpoBepsiemble npeMeTHbIE pPe3yJIbTAThl 0CBOEHHUsI OCHOBHOI 00pa3oBaTeJil
pe3yJibTaTra NMPOrpamMMbl cpeHero oouero o0pa3oBaHus

ChopMHPOBaHHOCTh 3HAHHI O MECTE M POJIU OMOJIOTHHU B CHCTEME HAyYHOTO 3HAHHS €CTECTBCHHBIX HAYK, B ()OPMUPOBAHHUH C
1 €CTECTBEHHO-HAyYHOU KapTUHBI MUpa M HAyYHOTO MHPOBO33PEHHS; O BKJIAJIE POCCHHCKHUX M 3apyOeKHBIX yUEHBIX-OHONIOTOF
Onoaorun; GyHKIMOHAIBHON I'PAMOTHOCTH YeJI0BEKA JUIS PEIICHHS KU3HEHHBIX 3a/1a4

VMeHHe pacKphIBaTh COACp)KAHHE OHOJIOIMYECKMX TEPMHHOB M IMOHSATHH: BHJ, IOMYJSIMSA, TeHO(OH/, SBONIOLHS, IBI
2 (pakTOpBl) SBONIONUH, NPUCIOCOOJICHHOCTH OPraHM3MOB, BHIO00Opa30BaHME, DKOJIOTHYECKHE (DAKTOPBI, JKOCHCTEMA, I
KOHCYMEHTBI, PE/IYLICHTBI, LICMH IUTaHKs, 9KOJIOTHYecKas IrpaMiia, OuoreoneHos, bunocdepa

3 VMeHHe wu3jiarath OHOJIOTHYECKHE TCOPpUUN (3BOJIIOHI/IOHH6H TCOpUA 4. I[apBI/IHa, CUHTCTHYCCKas TCOpHUL 3BOHIOLII/II/I),
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10 KNACC

Kox

3aKOHOMEpHOCTH (3apoppimieBoro cxoactsa K.M. Bapa, yepenoBaHus IIaBHBIX HampaBieHWd M myTeil sBomonmu A.H.
yuenus o 6uocdepe B.1. BepHajckoro), onpeaensTh TPaHULBI HX TPUMEHUMOCTH K )KUBBIM CHCTEMaM

YMeHHe BafeTh METOJAMU HAay4HOTO MO3HAHUS B OHoNOrMM (HAONIOZEHHE U ONHMCAHWE JKMBBIX CHUCTEM, MPOLECCOB
OpraHu3alys ¥ MpoBeJeHHE OMOJIOTHUECKOTO HKCIIEPUMEHTA, BBIJBIKEHHE TMIOTE3bI; BHISBICHHE 3aBUCHMOCTH MEKIY HCC
BEJIMYMHAMH, OOBSICHEHUE MOJYYSHHBIX PE3YJIbTaTOB, HCIOJIB30BAHHBIX HAYYHBIX MMOHSATHM, TEOPHH M 3aKOHOB; YMEHHE JIEl
HA OCHOBaHHH MOJYYEHHBIX PE3YJIHTATOB)

YMeHue BBIIENATH CYIIECTBEHHbIE MPH3HAKA CTPOCHUSI GHOIOTHYECKHX OOBEKTOB: BHIOB, MOIYJISIHM, MPOTYIEHTOB, K(
PEIyIEHTOB, OMOTEOEHO30B M DKOCHCTEM; OCOOCHHOCTH MPOIECCOB HACIENCTBEHHOW W3MEHYHBOCTH, €CTECTBEHHC
BHI000Pa30BaHusI, IPUCIIOCOOICHHOCTH OPraHU3MOB, IEUCTBHS JKOJOTHIECKHX (aKTOPOB HA OPTaHHM3MBI, MIEPEHOCA BEIIEC
JHEPIUH B IKOCHCTEMAX, aHTPOIOTEHHBIX M3MEHEHHH B DKOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB H GHOTEO:
LIMKJIOB B Orochepe

YMeHHe NPUMEHSTh MOJyYeHHbIC 3HAHUS IS 00bCHEHHsT OMOJIOTHYESCKUX TIPOLICCCOB U SBJICHUH, JJIsl IPUHSATHS PAKTHYECK
B IIOBCEIHEBHOH XM3HM B LEISIX OOecHedeHHs] Oe30IIaCHOCTH CBOETO 3JJ0POBBSI M 3[0POBbs OKPYKAIOIIUX JIIOZCH, COOIIIO
TPaMOTHOTO TIOBEICHHUS B OKPYKAaroLIel HPUPOIHOU Cpelie; MOHMMAaHHE HEOOXOIMMOCTH HCIIOJIb30BaHHsS JTOCTHKCHHUH ¢
OHMOJIOTHH JUTSL PALMOHATIBLHOTO ITPUPOIOIOJIb30BAHHS

Ymenue peuaTh 3JIEMEHTAPHbIC OHOJIOrHYeCKUe 3a/1a491, COCTABJISATh CXEMBI IIEPEHOCA BEIIECTB U SHEPIUU B DKOCUCTEMAX (Lle]

YMeHHe BBIMONHATh JTa0OpPAaTOPHbIE M MPAKTHYECKHE pabOThl, COOMIOMATh MpaBmwia TpH paboTe ¢ y4eOHBIM ¥ Jaf
000pYyI0BaHHEM

VmMmenne KPUTUYCCKN OLCHHUBATH U UHTECPIIPETUPOBATH I/IH(bOpMaI_H/[}O OGHOJIOTHYECKOTO COACPIKaHUsI, BKIIOYAIOIIYIO IICE!
3HaHUS U3 Pas3sJIMYHBIX HUCTOYHUKOB (CMI/I, Hay4YHO-IIOIYJISIPHBIC MaTepI/IaHLI); paccMaTpuBaTh TI100aJIbHBIE DKOJOTHYECKH
COBPEMEHHOCTHU. d)ODMI/IDOBaTL 110 OTHOIICHUIO K HUM C06CTBCHHY}O TTO3UITHIO

10

VMeHHe co3naBaTh COOCTBEHHbIC NHCHMEGHHBIE M YCTHBIE COOOLICHHs, 00600IIas GHONOrMYEcKylo HH(POpMALMIO M3

HWCTOYHHKOB, I'DAMOTHO HCIIOJIb30BaTh TTOHSTHIHHBIN arirrapar OHOJIOTHT

IIpoBepsieMblii 3JIEeMEHT CO/leP:KaAHUS

buonorus kak Hayka

1.1

BuoJIorusi — Hayka 0 )KHBOM mpupoje. Posib Grosiornu B HOpMHUPOBAHUH COBPEMEHHOM HAYYHOM KapTHHBI MUpa. CHCTEMa OHOIOTHYSCKUX HAYK

1.2

Merto/pl TO3HAHUS )KUBOM NPUPO/IBI (HAOIIOICHNE, SKCIIEPUMEHT, ONMCAHNE, U3MEPEHHE, KilacCu(UKalus, MOACINPOBaHUE, CTATUCTHYECKas 00paboTKa
JIAHHBIX )

JKuBBIE CHCTEMBI B UX OpraHu3aus

2.1

JKuBbie crcteMbl (OHOCHCTEMbI) Kak MPeaMET H3ydeHus1 Onooruu. CBOWCTBA OMOCHCTEM U MX pa3Hoo0pasue

2.2

YpoBHM OpraHu3alu OMOCHCTEM: MOJIEKYIISIPHO-TEHETHYECKU M, KJIETOUHBIN, OPraHU3MEHHbIN, TONYJISIMOHHO-BUIOBOM, S5KOCHCTEMHBIHM, OrochepHbIi

XHUMHUYECKUN COCTaB U CTPOCHUEC KJICTKH

3.1

XuMHYECKHH cocTaB KJIETKH. XUMHYECKHE 3JIEMEHTHI: MaKpO3JIEMEHThl, MUKPOJIEMEHThl. Bopa u MuHepanbHble BemiectBa. MDYHKIMU BOJBI U
MHHEPAILHBIX BEIIECTB B KieTKe. I1o/iepskaHie OCMOTHYECKOro OajiaHca

32

benkn. CocraB u cTpoeHHE O€IKOB. AMHHOKHCIOTHI — MOHOMEpH! OenkoB. HezaMeHHMbIC M 3aMEHHMbIE aMHHOKHCIOTHI. AMHHOKHCIIOTHBIH COCTaB.
VpPOBHH CTPYKTYpbl O€IKOBOW MOJEKYNbl (IepBHYHAS, BTOPHMYHAs, TPETHYHAs M YETBEPTHYHAs CTPYKTypa). XHMHYECKHE CBOICTBa OEJIKOB.
Buonoruueckue GyHkin 6EIKOB.

®DepMeHThI — Orosornyeckue KatanuzaTopsl. CTpoenue GepMeHTa: akTUBHBIH LeHTp, cyOcTpatHas crnienupuyHocts. Kopepmentsl. Buramunbl. Otianuns
(hepMEHTOB OT HEOPraHNYECKUX KATaIn3aToOpPOB

33

VYrieBoapl: MOHOCAXapHIbl (TII0K03a, pHO03a H Je30KCHpHO03a), UcaxapHbl (caxaposa, JIAKT03a) U HoNIIcaxapuasl (Kpaxmall, TIIHKOTeH, He/LTI0I03a).
Bbuonornueckue GpyHKINH YTI€BOAOB.

Jlvunuper:  TpurMMIepHAbl, crepounbl, (ocdomumuasl. 'mapodumsHO-rHAPOPOOHEIE cBoiicTBa. buomormueckue ¢yHkmuu aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OSNIKOB U JHIHIOB KaK HCTOYHUKOB DHEPTHU

3.4

Hyxnennossie kucnotsl: JJHK u PHK. Hykmeotunst — MoHOMepH! HyKIeHHOBBIX kucinoT. Ctpoernue u ¢pynknun JJTHK. Ctpoenne u ¢pynkiuu PHK. ATO:
cTpoeHnE M OYHKIUH

3.5

I{urosiorust — Hayka o kierke. Kierounas reopust. MeTo bl H3YUCHHMSI KIIETOK

3.6

Krerka kxak memocTHas kuBasi cucTema. OOmue NpH3HAKM KIETOK: 3aMKHyTas HapyxHas MeMOpana, monekynsl JJHK kak remermdeckwil ammapar,
cHCTeMa CHHTe3a Oenka

3.7

Tumsl KIETOK: OYKapuOTHUYECKas U IMPOKaApUOTHYECKasd. OcobeHHoCTH CTPOCHUS HpOKapHOTH‘IeCKOﬁ iretkn. Kierounast cTeHka 6aKTepI/II\/’L CTpOCHI/Ie
BYKHDMOTMHCCKOﬁ KJICTKH. OCHOBHBIE OTIHYHUS DaCTHTCHLHOﬁ JKHBOTHOU 1 I‘DPIGH()ﬁ KIICTKH

3.8

TToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, X (yHKImu. [TnasmaTudeckas MemOpaHna, e€ cBoicTBa u QpyHkuuu. I{utorasma
u e€ opranouapl. OgHOMEMOpaHHBIE OPraHOWABI KIETKH: 3HAoruasmatudeckas cerb (DI1IC), ammapar Tonbmku, sm3ocomsl. IlonyaBTOHOMHBIE
OpPraHoOM/bl KJICTKH: MHTOXOHIPHH, IUIACTH/BI. [IpOMCXOXK/ICHHE MHUTOXOHAPHNA W IUIacTHA. Buael ruiactun. HemMeMOpaHHbIE OpraHOMIBI KIICTKH:
prOOCOMBI, KJIETOUHBIN IIEHTP, PECHUYKH, )KI'YTHKH. DYHKIIMK OPraHOM/I0B KJIETKH. BKIIFOUeHHsI

39

S11po — perynsTopHbIi LHEeHTp KieTkH. CTpoeHue sapa: siiepHas 000J04Ka, KapUOoIIa3Ma, XPOMATHH, SIPIIIKO. XPOMOCOMBbI

3.10

TpchnopT BCIIIECTB B KJICTKE

}KI/I3HGII€HTBJ'II)HOCTI) KIICTKH

4.1

OOMeH BelecTB, WM MeTaboNU3M. ACCUMIIIILHS (TUTACTHYECKUI OOMEH) U TUCCUMMILILNS (JHEPreTHIecKuii 0OMeH) — JBe CTOPOHBI €IMHOTO TpoLecca
MeTabonu3ma. Turbl 0OMeHa BEIecTB: aBTOTPOMHBIH U reTepOTPOpHBIH.
Poitb (hepMEHTOB B 0OMEHE BEIIECTB U PEBPAIICHUH SHEPTHHU B KIIETKE

42

®dotocunre3. CBeroBasi 1 TeMHOBast (ha3bl porocunTe3a. Peakuuu dorocunresa. DbdexTuBHOCTS GoToCHHTe3a. 3HAUCHHE (POTOCHHTE3a AJIS KHU3HU Ha
3emute. BiusHue ycnoBuid cpesipl Ha POTOCHHTE3 U CHOCOOBI OBBIILICHUS €r0 MPOJYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.
XeMOCHHTE3. XEMOCHHTE3UPYIOIIME OaKTepuu. 3HAYEHHE XEMOCHHTE3a JUIS )KH3HHM Ha 3eMJIe

43

DHepreTuvecknii oOMeH B KJIETKE. PacuierieHue BEIISCTB, BBIACICHHE M aKKyMyJIHPOBAaHHE JHEPIWH B KIETKE. DTalbl YHEPTEeTHYECKOTO0 OOMEHa.
I'nukonus. bpoxxenue u ero Buasl. KuciaopoaHoe OKUCIEHHE, WM KIETOYHOE Abixanue. DbHEKTUBHOCTh YHEPreTHYECKOro 0OMEHa

44

Peakunu matpuuHoro cunresa. I'eHermueckas umHpopmanus u JJHK. Peanusanus renetmueckoit mHpopManuu B KIETKE. [ €HETHYECKHH KOJ M €ro
cBoricTBa. Tpanckpunuust — Mmarpuusbiil cuate3 PHK. Tpancisuus — 6uocunres 6enka. Koaguposanue aMHHOKKCIOT. Poiib prb0ocoM B OMOCHHTE3E OeKa

4.5

Hexnerounsle ¢GopMbl XH3HH — BUPYCHL. Mcropus orkpertust Bupycos (/1. ViBanoBckuii). OCOOEHHOCTH CTPOCHHS U XKU3HEACITEIHHOCTH BHPYCOB.
baxreprodaru. bone3nu pacTeHuii, JKUBOTHBIX U YeJIOBEKa, BEI3bIBAEMbIE BUpycaMH. Bupyc umMmyHonedunura genoseka (BIIY) — Bo3dynutens CITU/1a.
IMpodunakTuKa pacoIpoCTpaHSHNs BUPYCHEIX 3a00JIeBaHMIT




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

5 Pa3MHOKCHHE U WHIMBHIYAJIbHOE PA3BUTHE OPraHU3MOB
Krnero4Hslil MK, WIM KU3HEHHBIH LMK KieTku. VHTepdasza u muros. IIponeccsl, mporekaonme B HHTepdase. Permmkanus — peakuuss MaTpUYHOTO
cunresa JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH Ha0op — KapuoTumn. JIMIUIOMAHBIH ¥ TalUIOMAHBIA ~ XPOMOCOMHBIE  HAaOOpBIL.
31 Xpomatuapl. Llutonornueckne OCHOBBI pa3MHOXKEHHSI M HHIMBHUAYaIbHOTO Pa3BUTHS OPTaHU3MOB.
Jlenenue kaetku — MuTo3. Ctaganu Muto3a. [Iporecchl, IPOMCXOISIINE Ha PAa3HbIX CTaIMsIX MUTO3a. BHOJOTHYECK A CMBICI METO3a
DopMBI Pa3MHOXKEHUSI OPTaHU3MOB: OECIIONIOE ¥ T0JIOBOE. BUIIBI GECIOIOr0 pa3sMHOKEHUS: JICICHUE HAJBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
32 COpo0o0Opa3oBaHKe, BETeTATHBHOE pa3MHOXKEHHE. VICKYCCTBEHHOE KJIOHHPOBAHUE OPIraHU3MOB, €0 3HAYCHHE JUIS CEJICKIIMU
TonoBoe pa3MHOXKEHHE, €r0 OTIINYHSI OT OECIIONIOTO.
53 Meiio3. Craguu Meifo3a. IIpoueccsl, npoucxoasmue Ha ctaausx Meifosa. [loBeneHue xpomocom B Meiose. Kpoccunrosep. buonoruueckuit cMeici u
3HaYCHUE MeHo3a
I'amerorenes — mporecc o6pa3oBaHUs MOJOBBIX KIETOK Y JKHBOTHBIX. I10JI0BBIE JKeNe3bl: CEMEHHUKH U sIMYHHKH. OOpa3oBaHHEe M Pa3BHTHE MOJOBBIX
54 KJIETOK — ramer (CIiepMaTo30us, siLeKIeTka) — cuepMarorene3 u ooreHes. OCOOEHHOCTH CTPOCHMS SHLEKIETOK U crepMaTo30uaoB. OIION0TBOpEHHE.
[TapreHoreHes
VHauBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpPHOHANBHOE pa3BUTHE (IMOpHOreHe3). DTarmbl IMOPHOHATIBEHOTO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobieHne, racTpyisuus, opraHoreHes. IloctomGproHanbHOEe pa3BuTHe. THIBI MOCTIMOPHOHATBHOTO PA3BHTHS: HPSIMOE, HEmpsMoe (JIMYHHOYHOE).
33 BunsiHue cpesibl Ha pa3BUTHE OPraHU3MOB; (haKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.
PocT 1 passutue pacteHuii. OHTOreHe3 IBETKOBOI'O PACTEHHSI: CTPOEHHE CEMEHHM, CTaJIMN PA3BUTHUSL
6 HacsecTBeHHOCTh M M3MEHUMBOCTh OPTaHH3MOB
IIpenver u 3amauu reHeTHkd. Mctopus pa3sBHTHSI FeHETHKH. BKiax poccuilckuX M 3apyOeXHBIX YYEHBIX B pa3BUTHE I'€HETHKH. MeETOABl T'€HETHKH
6.1 (THOPHIOIOrNYECKHH, INTOTCHETHYECKUIT, MOJIEKYJIIPHO-TeHeTHUeCK i ). OCHOBHBIC IeHETHYECKUE ITOHATHUL. [ eHeTHYecKasi CHMBOJIMKA, HCIIOIb3yeMas B
CXeMaX CKpEIIMBAHHIA
3aKOHOMEPHOCTH HACJIe[IOBAaHMs TPU3HAKOB, ycTaHOBICHHBIE . MenaeneM. MoHOrHOpHUAHOE CKpeluBaHie. 3aKOH eJHMHO00pa3us THOPUIOB EPBOro
) rokosieHus. I1paBuio JOMUHUPOBaHUS. 3aKOH pacIleIyIeHUs NPU3HAKOB. ['urore3a ynctorsl ramer. I10JIHOE U HEMoJIHOEe JOMUHUPOBAHUE.
6 JluruOpunHoe CKpeliuBaHHe. 3aKOH HE3aBHCHMOIO HACJIEAOBaHUS IPU3HAKOB. LIMTOreHeTHYEeCKHE OCHOBBI JAWUTHOPHIHOTO CKpPELIMBAHHS.
AHaJIM3MpyIolee ckpenrBatue. Mcnoabpb30BaHne aHATM3UPYIOIIET0 CKPEIIMBAHMS JIJIsl OTPEICIICHUS TeHOTHIIA OCOOH
CuernsieHHOe HacjelIoBaHUE NpU3HAKoB. Pabora T.MopraHna mo cuemIeHHOMY HacieJOBaHUIO T'eHOB. HapylieHue CLEIUIeHHuS TeHOB B pe3yibTaTe
KpOCCHHroBepa. XpOMOCOMHAs TEOPUs HACIEACTBEHHOCTH. [ eHeTHYECKUE KapThl.
6.3 I'eneruxa nona. XpoMOCOMHOE ONpe/eIeHHe 1oja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBL. ['OMOraMeTHble U reTeporaMeTHble opranu3Mbl. HacnenoBanue
[IPU3HAKOB, CLEIUICHHBIX C OJIOM
W3meHunBOCTh. BUIObl M3MEHYMBOCTH: HEHACIEICTBEHHAs W HAClIEACTBEHHas. Poib cpeibl B HEHACIEICTBEHHON HM3MEHYMBOCTH. XapaKTepPHCTHKA
6.4 MOIM(UKAIMOHHOW HM3MEHYMBOCTH. BapuanuoHHBIl psn W BapuanmoHHas kpuBas. Hopma peakiuu npusHaka. KonuuecTBEeHHbIE M KadeCTBEHHBIC
MPU3HAKKA U UX HOpMa peakunu. CBOicTBa MOAM(DUKAIMOHHON M3MEHYHBOCTH
HacnencrBeHHas, WM TE€HOTHIHMYECKas, W3MEHYMBOCTb. KOMOWHATHMBHAs W3MEHYMBOCTh. Meil0o3 M MOJNOBOI NpOIECC — OCHOBA KOMOWHATHBHOU
6.5 HW3MEHYMBOCTH. MyTalMOHHAs HM3MEHYMBOCTh. Kilaccuukanus MyTanuid: TEHHbIE XPOMOCOMHBIC, T€HOMHbIe. YacToTa ¥ IpPUYMHBI MYTalHid.
MyTareHHble (hakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBeHHON n3MeHunBocT H.M. BaBuiosa
I'eneruka udenoBeka. Kapuorunm denoBeka. OCHOBHBIE METOABI TEHETHKHM YEJOBEKA: TCHEANTOTHMYCCKUM, OJIM3HEIOBBIN, IUTOreHETHYCCKUIA,
OMOXMMHYECKHIN, MOJICKYJIApHO-TeHeTHYecKhil. COBpEMEHHOE OMpe/IelICHHe T'€HOTHIIA: MOJHOTCHOMHOE CEKBEHHPOBAaHHE, 'CHOTHITUPOBAHHUE, B TOM
6.6 yucie ¢ nomornbio ITIP-ananu3a. HacnencrBenHble 3a00JeBaHMs YeTIOBEKa: TeHHBbIE 0OJIE3HH, OOJIC3HU C HACJEICTBEHHOMN MPeIpacroioXeHHOCTHIO,
’ XpoMocoMHbIe Oonie3Hn. CoMaTHYeCKUe W TeHepaTHBHbIC MyTaluu. [IpHHIMIBI 30pOBOTO 0o0pa3a XM3HH, JUAarHOCTHUKH, MPO(MIAKTHKU M JICYCHHS
TEHETUYECKHUX Oosie3Hel. MeMKO-TeHeTHUECKOe KOHCYJIBTHPOBaHHE. 3HAYCHUE MEIUIUHCKONW TeHETHKU B NMPEIOTBPALICHHN M JICYCHHH TCHETHYSCKUX
3a00JICBaHUI YeJIOBEKA
7 Cenexiys opranu3mMoB. OCHOBbI OMOTEXHOJIOT UK
Cenekiysi Kak Hayka W HpoOLEcC. 3apOXkICHUE CENEKIMU U aoMmecTukanus. Yuenue H.J. BaBuioBa O LEHTpax MPOUCXOXKICHUS M MHOTO0Opa3us
71 KYJIbTYPHBIX pacTeHUid. [{eHTpbl HPOUCXOKICHHS JOMAIIHUX )KHUBOTHBIX. COpT, MOpO/a, ITaMM
CoBpeMEeHHBIC METO/IbI CENICKINK. MacCOBBIN U MHANBHIYaJIbHBIH OTOOPHI B CENICKIIMU PACTeHUI U )KMBOTHBIX. OlieHKa 3KCcTepbepa. BIM3KOpoICTBEHHOE
cKpeliuBanue — MHOpuAMHT. Yucras nuHus. CKpelIMBaHHE YHUCTBHIX JIMHUHA. ['ereposuc, mnu rubpuaHas cuia. HepoICTBEHHOE CKpEIIMBaHUE —
72 ayrOopuauar. OrtnanéHHas rubpuansanus u e€ ycrnexu. VICKYCCTBEHHBI MyTareHe3 W IOJIyYeHHE MOJNUIUIONAOB. J[OCTHIXKECHUS CENICKIIMU PaCTCHUIA,
JKMBOTHBIX M MEKDOOPTaHU3MOB
BuorexHosorus Kak orpacib NPOU3BOACTBA. 'eHHas MH)KeHepus. DTambl co3gaHus pexomOuHanTHOW JIHK u TpaHncrenHsix opranusmoB. Kierounas
7.3 ntkeHepus. Kiertounele KynbTypbl. MUKpOKIOHANBHOE pa3MHOXKEeHHE pacTeHuil. KIilOHHpOBaHHE BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE M dTHUECKHE pobiieMbl. MO — reHeTH4ecKH MOAU(GHIMPOBAHHBIC OPraHU3MbI
11 KNACC
KOI{ HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA
1 DBOJIIOLIUMOHHAS OHOJIOTHsT
DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
CBHUICTEIBCTBA SBOMIONUH. [1aJI€OHTONIOTMYESCKUE: MOCIIEA0BATEILHOCTD MOSIBJICHUSI BHJOB B IMAJCOHTOJOTHUECKONM JICTOIHCH, MEPEXOJHbIe (HOPMBI.
1.1 Buoreorpaduyeckue: cxoacTBO U pasznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB. DMOPHOIIOTHYECKHUE: CXOJCTBA M Pa3IHyMsi SMOPHOHOB Pa3HbIX BHOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMIYECKHE: T'OMOJIOTHYHbIE, aHAJOTHYHBIC, PYJHUMEHTApHbIC OPraHbl, aTaBH3MBL. MOJEKYISIPHO-OHOXHMHYECKUE:
CXOJICTBO MEXaHM3MOB HACJCICTBEHHOCTH M OCHOBHBIX META0OJHUUCCKUX MYTEH Y BCEX OPraHM3MOB
L2 OomonnonHass teopust Y. [apsuHa. IIpeanochliku BO3HMKHOBEHMS JapBHHU3MA. [IBHMXKYILME CHIIBI 3BOJIIOLMU BUAOB N0 JlapBuHY (M30BITOYHOE
) PA3MHOXEHHUE MPH OTPAHUUECHHOCTH PECYPCOB, HEONPEAeIEHHAs H3MEHYMBOCTh, O0ph0a 3a CYIIIeCTBOBAHHE, CCTECTBEHHBINH 0TOOD)
1.3 Cunrernyeckas teopus ssomoruu (CTD) u ocHOBHBIE €€ nos10xkeHus. MukposBomoius. Ilonyasius Kak eJIMHUIIA BU/IA U SBOTIONUN
JlBrxymue bl (pakTopbl) SBOIIOLMY BUIOB B IIpHUpoJe. MyTallMOHHBIH Iporiecc 1 KOMOMHATUBHAS N3MEHYUBOCTG. [10MyISI{MOHHEIC BOJHEI U Apei(
14 reHoB. M3onsuus u murpanus. EcrecTBeHHbIi 0TO0p — Hanpapistomuii hakTop 3Boaronud. POpMBI €CTECTBEHHOTO 0TOOpA.
' ITprcnoco6IeHHOCTE OPraHM3MOB KaK pe3yJIbTaT 9BOJIFOLHH. [IprMeps! npucrocotieHuii y opranu3MoB. ApoMop(h03bl H HANOAJaANTANH.
Bua u Bugoob6pasosanue. Kpurepun Brga. OCHOBHBIE GOPMBI BUI000pa30BaHus: reorpaduuecKoe, IKOJIOIHICCKOE
1.5 Makpossosmonus. PopMbl 3BosonHN: GuneTHIeckas, IMBEPreHTHAs, KOHBEPIeHTHAs, napajuiensHas. HeoOpatuMocTs 3BoImonun




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

2 Bo3HHMKHOBEHHE U Pa3BUTHUE JKU3HH Ha 3eMJie
JloHaydHbIe TPEACTaBICHHUS O 3apOXICHHU JXM3HH. HaydHble I'MIOTe3b BO3HHKHOBECHHS JKH3HH Ha 3eMie: aOHMOTeHEe3 M MaHCIepMHs. XHMHYecKast

2.1 3BOJIOLHS. DKCIIEPUMEHTAIBHOE MOATBEPXKICHUE XUMUYECKON 3Bosoinu. HavanbHble 3tansl Ouonoruueckoit spomoruu. ['unoresa PHK-mupa. Ilepseie
KJIETKH U UX dBomonust. @opMupoBaHHE OCHOBHEIX TPYIII JKHBBIX OPraHU3MOB
PasButue xu3Hu Ha 3emie 1o spam u nepuojgaM. Kartapxeld. Apxeiickas u mpotepo3oiickas spel. [laneo3olickas 3pa u e€ nepuoibl: KeMOPUICKUiA,
OPJIOBUKCKUH, CHITypUIICKHIA, IEBOHCKNH, KAMEHHOYTOJIBHBIN, IIepMCKHUi. Me3030lcKast 9pa U €€ epHobl: TPHACOBHI, IOPCKHUIA, METIOBOM.

2.2 Kaiino3oiickas spa u e€ nmepruo/pl: MajJeoreHoBbli, HEOr€HOBBIM, aHTPOIIOr€HOBBIN. XapaKTEepUCTHKA KIMMAaTa U Ie0JIOrHYecKuX npoueccoB. OCHOBHBIE
9TaIbl IBOJIOLUHUU PACTHTENHHOIO M KUBOTHOTO MHpa. ApoMOp(o3bl y PacTeHHH W >KUBOTHEIX. IlosBIIeHHWe, pacuBeT W BBHIMHPAHHE TPYII JKUBBIX
OPraHu3MOB

2.3 CucreMa OpraHnueckoro Mupa Kak OTpaKeHHe dBOIOLHH. OCHOBHBIC CHCTEMAaTHYESCKHE IPYIIIIbI OPraHH3MOB
OBomonus 4enoBeKka. AHTPOIOJIOTHUS Kak Hayka. Pa3BuTue npencTaBieHuit 0 IPOUCXOXKICHAN YenoBeka. MeToasl H3ydeHus anTponorenesa. CxoncTsa u

24 pa3nIuyus YeoBeKa U KUBOTHBIX. CHCTEMaTHUeCKOe MONI0KEHUE YeNIOBEKa.

' JBmxymue cuibl (GakTopsl) aHTpomoreHesa. HaciencTBeHHass W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOImIecTBEHHBIH 00pa3 XKM3HU, H3TOTOBICHUE
Opy/uii TP/, MBIIIICHUE, PEYb
25 OCHOBHBIE CTaUM U BETBU DBOJIOIMH YEJIOBEKA: aBCTpaionuTeky, YenoBek ymensrii, Yenosex mpsmoxomsimmii, YenoBex Heanaepranbekuii, YemoBek
) pazymublii. HaXoaku ncKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAHMS, 00IaCcTh PacIpOCTpaHeHUsl, 00BbEM TOTOBHOTO MO3ra, 00pa3 XKU3HHU, OPYAUS
Yenoseyeckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BPONCOUIHAS (€Bpa3HiicKas), HErpO-aBCTPAIOHIHAs (IKBATOPHANIbHAS), MOHIOJOHIHAS (a3HaTCKO-
2.6 aMepuKaHcKas). YepTsl IPHCIOCOOIEHHOCTH MPEICTaBUTENICH YeTOBEIECKUX pac K yCIOBHAM CyllecTBoBaHMS. EnuHCTBO uenmoBedeckux pac. Kputuka
pacu3Ma
3 Oprauu3Mbl H OKpYKaroniast cpea
31 DKoJlorHsl KaK Hayka. 3ajadd ¥ pas3feibl SKOJOrWH. MeTO/bl IKOJIOTHYECKMX HCCIIEOBaHUN. DKOJIOrMYecKoe MupoBo33peHue. Cpeabl oOUTaHMS
) OPraHu3MOB: BOJHAs, HA3¢MHO-BO3/IYIIIHAsL, IOYBSHHAs,, BHYTPHOPTaHN3MEeHHAs
39 Okonorudeckue ¢aktopsl. Kiaccupukanust >KOIOTHYECKHX (AKTOPOB: aOHOTHUECKHE, OMOTHYECKHE M aHTPONOreHHble. JleficTBUEe PKOIOTHYECKHX
) (hakTOpOB HA OPraHU3MBbI
33 AbuoTnueckue (axTOphL CBET, TeMIepaTypa, BiakHOcTb. DoromepuonusM. IIpucrocoOneHuss OopraHM3MOB K AEHCTBHIO aOHOTHYECKUX (HaKTOpPOB.
) BHOJIOrHYEeCKHE PUTMBI
buotnueckue ¢daxkrtopel. Bunbl OHOTHYECKHX B3aMMOAEHCTBUH: KOHKYPEHIHs, XHIMHHYECTBO, IAPa3sHTH3M, MYyTyalu3M, KOMMEHCAIN3M

34 (HaxJIeOHUYECTBO, KBapTUPAHTCTBO), AMEHCAIM3M, HEHTpanu3M. 3HaueHWe OMOTHYECKMX B3aUMOJICHCTBHMH JUIS CYLIECTBOBAHUS OpPraHU3MOB B
IIPUPOJHEIX COO0IeCcTBaxX

35 OKOJIOTHYeCKHe XapaKTepUCTHKU HOMyTanud. OCHOBHBIE IMOKAa3aTeNd MHOINYJAHH: YHCICHHOCTb, IUIOTHOCTB, POXIA€MOCTb, CMEPTHOCTh, IPHPOCT,
Murpaiys. JIMHaMiKa YHCICHHOCTH MONYILIUH M €€ PeryJIsius

4. Co00111eCTBa M IKOJIOTHIECKUE CUCTEMBI

41 Coo0uiecTBo opranu3MoB — OuoueHo3. CTpyKTypbl OMOLIEHO3a: BUIOBAs, MPOCTPAHCTBEHHAs, Tpoduueckas (muiesas). Bunppl-nomunantel. CBsizu B

) GHOLIEHO3e
Okonorudeckue cucTeMbl (dkocucTeMmbl). Ilomstie 00 skocucreMe U OmHoreoneHose. DyHKIMOHANTBHbEIE KOMIIOHEHTHI JKOCHCTEMBI: IIPOIYLEHTHI,
42 KOHCYMEHTBI, peyLieHTbl. KpyroBopoT BelecTB ¥ HOTOK SHEPTHHU B dKocucTeMe. Tpoduueckue (MHUIIeBble) YPOBHH KOCHCTEMBL. [IHieBble 1enu 1 ceTu.
’ OCHOBHBIE ITOKa3aTeNN YKOCHCTEMBI: OHOMacca, MPOMYKIHA. DKOJIOTHIECKHEe MUPAaMUABL: MPOAYKIUH, YHCICHHOCTH, Onomaccsl. CBOMCTBA DKOCHCTEM:
YCTOWYMBOCTD, CAMOPETYJISLHMS, pa3BuThe. CyKiieccus
ITpupoIHEIe IKOCUCTEMBI. DKOCHCTEMBI 03Ep H peK. DKOCHCTEMa XBOHHOTO HIM MIMPOKOIUCTBEHHOTO JIeca.

43 AHTPONOTr€HHBIE SKOCUCTEMBL. ATPO’KOCHCTEMBI. YpOO3KOCHCTEMBL. Broornueckoe u Xo3HCTBEHHOE 3HAUCHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopa3nooOpasue Kak (hakTop ycToHInBOCTH 3KocucTeM. CoxpaHeHHe OHOIOTHIecKOro pa3HooOpasms Ha 3emie
VYuenne B.M. Bepuaackoro o 6uocdepe. I'panuipl, coctaB u cTpykrypa ouochepsl. Kupoe BemectBo u ero ¢gpynkuun. OcobeHHocTH 6nochepsl Kak

4.4 rI00anbHOI dKocucTeMbl. JIMHaMHUYeckoe paBHOBeCHe M 0OpaTHast cBsi3b B Onocdepe. KpyroBopoTs! BemecTB 1 OHOr€OXMMHUYECKUE IIUKIIBI JJIEMEHTOB
(yriepoja, a3ora). 30HaIbLHOCTL OMochepsbl. OCHOBHBIE OMOMBI CYIIHA

45 YenoseuecTBo B Onocdepe 3emin. AHTpONOreHHbIe H3MeHeHHs B Onocdepe. ['o6aabpHbIe 9KOIOrHIECKHE TPOOIEMBI.

OcHOBa PAOMOHAIBHOT'O YIIPABJICHUSA IPUPOAHBIMU PECYPCaMH U UX UCIIOJIB30BaHUC. HOCTI/I)KCHI/UI OHOJIOT U 1 OXpaHa IIPHUPOJIbL

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET







