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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiIM: KoHuentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX HENSIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ovonoruu, €€ 3HAYEHWU B TIO3HAHMM IKUBOM MPUPOABI U OOECIECUECHHH
CYILLECTBOBAHMSI YeJIOBEYECKOTro o01miecTBa. COrjlacHO Ha3BaHHBIM TMOJIOKEHHSIM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61os0ruM 1aET NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU yUeOHOT O MpeaMeTa
«buonorusy», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieinaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4éTOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIbHOrO TPOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme no OMONI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIIaHUPYEMBIM
JUYHOCTHBIM, METAaNpeAMETHBIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUs B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATEeTbHOCTH/YUEOHBIX JEHCTBUIM OOY4YalOMIMXCS 10 OCBOCHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANMPABICHHOCTh HAa Pa3BUTHE 3HAHUW, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNPHUpPOJIHON cpeje.
[ToaTomy Hapsigy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a Takke 3HaHHWM O
CTPOCHUH JKUBBIX CUCTEM PA3HOT0 PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4HKcje: NPOPUIAKTUKH HACJIEICTBEHHBIX 3a00JIEBaHUN YelIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUSA, 000CHOBAHUS SKOJOTHUECKH IIEIeCO000Pa3HOro
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpEele, aHAIU3a BIMSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
Ycunenue BHHUMaHHMS K TPUKIATHON HAMpaBiICHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIEUeHHUs YCIIOBUH [Tl pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33]a4 IIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHuUs, KOTOPas
npeanonaraeT (GOpMUPOBAHHE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHUPOBATHCS K
WU3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O KUBOW mpupoje, eé
OTJINYWTENIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpuposl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HU, DKOJIOTMYECKOTO MBIIIJIEHUs, IEHHOCTHOIO OTHOLIEHHUS K KUBOU IPUPOJE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oia0run o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeIHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY JMJi ONPEAENICHUs NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B MpOrpaMMme IO
OHOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO NOAXOJa, B COOTBETCTBUU C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA W YMEHHs, 3HAYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Oco00oe MECTO B 3TOM cCUCTeME 3HaHM
3aHUMAIOT 3JIEMEHTHI COAEPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHE COJEp>KaHUS y4yeOHOro Marepuala B IMPOrpamMMme IO
OMOJNIOTMM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
IBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buosnorus»
BBIJICJICHBI CIIEYIOIINE COJAEPKATEINbHbIE JIMHUU: «bHONOrnus Kak Hayka. Meronasl
HayyHOro mo3HaHus», «KneTka xak Ouomoruueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBOHU IPUPOJBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTHUY.



Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JJIS TPAMOTHBIX JCHCTBUN B OTHOIIEHUMH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKaIllUX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM pPa3HOr0 YPOBHSI OpPraHU3alliy, BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
pPa3HOT0 YPOBHS OpraHu3aluy;

CTAaHOBJICHME Yy OOydJarommxcst oOmeil KyJIbTypbl, (YHKIIMOHATLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUM 3HAHUH U OMbITA, MOTYYEHHBIX IPU U3YUEHUU
Onooruy;

dopMupoBaHue y OOy4YalOIIMUXCS YMEHMH WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIIEHUS K HEl, COOIIOICHUS ATUYECKUX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIsl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCEHEBHOM KM3HU JIJIs1
OLICHKH TMOCJIE/ICTBUIA CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0s3aTENIbHBIM y4eOHBIM MPEIMETOM, BXOJISAIIUM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.

Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HenemO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaAaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOW TTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NIpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMWYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BelIeCTB B KieTke. [loanepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKUE CBoicTBa OenkoB. buonormyeckue
GbyHKIIUU OEIKOB.



depMeHTHI — OMoJIoTHYecKHe KaTain3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIM
HeHTp, cyoOctpatHas cnenuguuHocTb. Kodepmentsl. Burtamunbl. Otianuuns
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TITI0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue dynkuuu aunuaoB. CpaBHeHUE
YTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[{uTosorus — Hayka o kierke. KinerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Kierka kak nenoctHas xuBas cucrema. O0mye Npu3HaKky KJIETOK: 3aMKHYTasl
HapykHasg MmemOpana, Moiekynbl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »JyKapuoTHuyecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat ['onbmxw,
IM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUN U Tmactua. Bunbl mnactun. HememOpaHHble
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PactipeeneHne XuMHUUECKUX 3JIEMEHTOB B HEXKMBOW TPUPOJIEY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmunpl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue mMoseKybl



AT®», «CtpoeHne 3yKapuOTHUYECKOU KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIs.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOACHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpENnapaTrbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue cTpoeHUsI KIETOK PACTECHUI,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWIAIMSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BenecTB: aBTOTpOdHbIN U reTepoTpodHbIif. Poibs ¢pepmMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (GOTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTarbl dHepreTuueckoro ooMena. ['nukomnus.
bpoxxenne u ero Buibl. KuciaopomHOe OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortambl TpaHcisimu. KoawpoBanue amuHOKHCTIOT. Poib pubocom B
OonocuHTe3e Oenka.

Hexnerounsle hopmbl )KU3HU — BUpYCHI. IcTopust oTkpbiTus Bupycos (/1. U.
HBanoBckuii). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpWIILIMA, peBepTaza u  uHTerpasa. llpodwunakTika
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutaHus», «Merabonuzmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmumkauuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHue KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Knetounsli 1uKi, wid >KU3HEHHBIM LUK KiIeTkd. WMHTepdaza u MuTos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAYECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIINE HA CTaAusX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOTMYECKUMI CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEPMATOre€HE3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHorere3. IloctamOpuonanbHoe pa3BuTue. THIIBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct m pasButne pacrenuii. OHTOreHEe3 LIBETKOBOI'O PACTEHUSA: CTPOEHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMb», «Knerounsiii mukn», «Permukamus JTHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMOe pa3BUTHE», «l aMeTOreHe3 y MJIEKONUTALIIUX U
4eI0BEeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIUTAIOLIETO», «SIHIIEKIeTKa MIIEKOMUTAWEroy, «KapnoknuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. Bkian poccuilckux M 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHsATusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJIe0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonoruOpuiHOe CKpenMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH paCIICIICHU MPU3HAKOB. [ unore3a
YuCTOTHI raMeT. [1oiHOE ¥ HEeMmoIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHUMOTO  HAaCIIeIOBAaHMS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOE HaclieioBaHue nmpu3HakoB. Pabora T. Moprana mno cuernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetnka mosa. XpoOMOCOMHOE ONpeAeTeHnE noyia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBbI. ['omMorameTrHele M rereporaMeTHble OpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

W3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHBIE M Ka4YE€CTBEHHBIE MPU3HAKH M KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTaniMoHHasi U3MEHUUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBenubie 3a0ojeBaHUsS 4YeEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W reHeparuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuibl u cxembl: «K MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasI
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTCHETUYECKAS! OCHOBAY», «3aKOH YACTOTHI
rameT», «JlurubpunaHoe ckpemmBanuey, «LluTonornyeckre OCHOBBI AUTUOPHUTHOTO
CKpeluBaHusy, «Menos», «BzanuMoaencTeue ajielibHbIX TEHOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M yeJoBeKa», «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTUIIbI YeIOBEKA U KUBOTHBIX),
«Bunpl uameHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-hakTopay, «I'eHeTnka rpynn KpoBu», «MyTallMOHHAs H3MEHYUBOCTD.

OOopynoBanue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3zoduinay (Hopma, MyTaruu OpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox moceBHOM.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIBI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenrne MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHanM3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHKALUS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCXOXKACHHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblii U MHAUBUAYAIbHBINA OTOOPHI B
CEJEKIIMU pPACTEHUHM M KUBOTHBIX. OIIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuanszanus u e€ ycnexu. VMickyccTBeHHbIN MyTareHes u nojay4yeHue
MOJUIUIOUIOB. JJOCTHKEHUS CEJIEKIMU PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTrexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpPHUs. ITarbl
co3ganusi pexomouHanTHoM JIHK wu TpaHcrennsix opranuzmoB. Kiertounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Okoyoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Baswios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabnuipel U cxeMbl: KapTta «lIeHTpbl NMPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuausamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEeXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS Y.

JlabopaTtopHble U npakTHYecKHe PadoThI:

Okckypeust «OCHOBHBIE METOJABI W JOCTHXKEHUS CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTopuio
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBuzerensctBa 3BOMONMU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
HOSIBJICHHS BHUJOB B THaJEOHTOJIOTMYECKOM JIETOMHUCH, MEPEXOAHbIE (OPMBIL.
buoreorpagpuyeckue: cxoncTso u paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJOTUYHBIE, AHAJOTUYHBIE,
pYJIMMEHTAapHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKyLIME CHUJIbI HBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHUS.

MuxkpoaBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Mpupojae. MyTallMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30isnumst 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6eHHOCTh OpraHU3MOB Kak pe3yJbTaT 3Bojtouuu. [Ipumepsl
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxieHne OT HeCleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.



Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuEcKOro MuUpa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpnObI  3a
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHuoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUYUBOCTH», «Apomopdo3b», «Unuoamantanum», «OOmas aereHepanus»,
«/IBmxymue cuibl 3Bomouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHYECKOE BUIO0OPAZOBAHUEY.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Koyuiekiusi «[IpumMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIEHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOMY, BIIAKHBIE IIpernapartsl «PazButue HacekoMoro», «PazBuTue JISTyIIKNY,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GoOpMbI KPbUIBEB U OKPACKH TENA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emuie.

JloHay4dHble TpPEACTaBICHUS O 3apOXKICHUM XKW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTATBHOE MOATBEPKIAECHNE XUMUYECKON IBOMOLMHY. HavanpHbIe 3Tansl
ounonornyecko sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPTraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuoaaM. Karapxein. Apxeickas u
npotepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUIN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
aHTPOIOTE€HOBBIN.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro MHUpAa Kak OTpakeHue 3BOJOUHMH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl M3ydeHHs aHTpornoreHesa. (CxoxcrBa u
pasinyus 4esloBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBuxyniue cuisl (hakTopbl) aHTponorenesa. HacnenctseHHas "3SMEHUYUBOCTD
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUi
TPY/a, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaMU U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, YenoBek npsaMoxoasamuii, YermoBek HeaHAEpTAIbCKUU, YenoBek
pa3ymHblii. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HH, OPYIU.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPOINEOUIHA
(eBpasmiickasi), = HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAs),  MOHIOJOUIHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kpurtuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
[apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHEUHON cHUCTeMbl», «Pa3BuThe
opraHudeckoro wmupa», «PacturenpHas kineTka», <«OKMBOTHas  KIETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE AaHATOMHYECKHMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JTI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJEPTaJblla, KPOMAHBOHIIA), CJEMKH WU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKLIUAX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.



DKOJIOrHs KaK HayKa. 3aJaud ¥ pa3Jesbl SKOJIOTHMH. MeTOIbl SKOJIOrHYEeCKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWOTHYECKHUE U AaHTPOIOreHHbIE. JIeHCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTndeckue (HhakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIGUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue axktopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMONO3 U ero (opmel. Ilapazutusm, koomnepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [Js1 CYLIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. J[mHaMyuKa 4ACIEHHOCTH MOIYJISILUU U €€ PEryIsiusl.

JdeMoHCTpauu:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIAIUU HHPY30pun-Tyhpenbkmn», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlabGoparopHas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTU PaCTEHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneno3e. DOYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: POIYLIEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IumeBsle nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUs. DKOJIOTMYECKUE MHPAMMIIbL:



NPOAYKIWH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM: YCTOWYUBOCTD,
camoperyJsinus, paputue. CyKIueccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03sCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHbIE U3MEHEHHs B Ouocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaKk OCHOBa ycroiunBocTH Ouocdepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMUA PECYPCAMU U UX UCTONb30BaHue. JloCTHKEHUsT OMOJIOTUH U OXpaHa
MIPUPOJIBI.

JlemoHncTpanum:

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

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTranusy, «IKoJOTHUYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOcUCTEMA MIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOITOTEHHBIEC BO3AECHUCTBUS HA TPUPOAY», « BakHENIIE UCTOYHHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ouochepo»,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBwiii  3hdexT»,  «DakTOpbI
paIroaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, KoJuieKuuu «buoiienos», « Bpenurenu BaxxHeUInx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», FepOapuu U KOJUIEKIIUUA PACTEHUIN U dKUBOTHBIX,
PUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM Tpynnam oJHoro Buaa, KpacHas kaura
Poccuiickoii @enepanuu, H300paxeHHs] OXpaHSAEMbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUHN HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaTam
OCBOGHMs  OOyyalolmMMHUCA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIMMUCA POCCUUCKOM
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJWyhe MOTHUBAIMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HCHHBIC TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUJIaMH M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITAa M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIlpaBJICHUU
BOCIIUTATEJILHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX UM MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOUIIECHUSI K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU WIEHTUYHOCTH, TATPUOTU3MA,
YBa)KEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mniepea PonnHoi, ropnoctu
3a CBOM KpaH, CBOK PoauHYy, CBOM S3BIK M KYJIbTYpPYy, IPOIUIOE W HACTOSILEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHUE K MIPUPOJHOMY HACJICAUIO U MaMITHUKAM MIPUPOJIHI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0OIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TMIPUHATHS LIEHHOCTEHM CEMENHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHUE YMOIIMOHATBHOTO BO3ICUCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

MMOHMMAHME U pealn3alys 3I0POBOro U 0€301acHOro o0pasa *Ku3HH (310POBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO W KOMIETEHTHOIO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepaM MpodhecCHuOHANbHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TIOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HAHME TJI00aJBbHOrO XapakTepa KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU NU3YUCHUU OMOJIOTHH 3HAHMSI
U yMEHUS TIpU  PEHICHWH TPOOJIeM, CBS3aHHBIX C  PAIlMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAx, OXpPaHy BHUIOB,
aKocucTeM, brochepsr);



AKTUBHOE HENPUATUE AEHUCTBUM, IPUHOCAILNX BPEA OKPYKAIOWIEH IPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTMYECKHUE IMOCIEICTBHS
PEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAIIATD UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOITMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHYECKOMN IEATEIBHOCTH 3KOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpolieM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHSA DPa3BUTHUSI MEIULMHBI, CO3JAaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOTMYECKUX 3HAHUH B LEJIX
NOBBIIICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
PU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYHIIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHUA [JIs aHaiu3a |
OOBSICHEHHMSI SIBICHUN OKpPYXKAlOIIero MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAayudHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHMsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHust mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIANBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHoro mnpeamera «buoiorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHHE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (MO3HABaTElIbHbIE, KOMMYHHKATHUBHBIC, PETYJISTUBHBIC),
obecneunBaomue GopMupoBaHrue (yHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYarolMXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IECTBUS B TO3HABATENILHOM U COLIMAJIBHON MIPAKTHUKE.

MeTtanpenMeTHbIe PE3yJIbTaTbl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE eiiCTBUSI:

CaMOCTOATENbHO  (OPMYyJIHMpPOBAaTH W aKTyaJIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS (DAKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYKIAEHUs (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CB3¢M M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TaKkKe
IPOTUBOPEUHMI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEeJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOIHITH padOTy B YCIOBUSAX pPeaJIbHOTO, BAPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3314, TPUMEHEHUIO
pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUABI JESATENBHOCTH IO IOJYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3JaHUH YIEOHBIX M COITMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KITIOYEBBIMH MTOHATHSIMH U METOJIaMHU;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7aydl B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIIBUTATh TUIOTE3Y €€ PeIIeHus, HaXOAUTh apTYMEHTHI IJIs TOKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TEepeHoca CPEeICTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KHU3HECITSIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJIEH, MpEJjiaratb OPUTHHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTUYECKUX CIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



dbopMynupoBaTh 3aMpoChl U MPUMEHSATH PA3IUYHbIC METOMABI MPHU MOUCKE U
otbope Omosornyeckoil mHpoOpMaluu, HEOOXOIUMOU IS BBIMOJIHEHHUS y4eOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMYy  MpEICTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa MNpu pabdoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (HOpMYJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaseHue YHMBeEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeCTBUSIMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINIOJHEHUS MpejjiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3MIMI IPYIrUX YYACTHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAQ/IETh PA3IMYHBIMU CHOCOOAMM OOIEHHS M B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJEHCTBUS MPU PEIlIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C y4€ToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTb poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXKIaTh pEe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pEIIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JE€ATEIbHOCTD, BBIABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEbHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jies1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/J€Th HABbIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS IO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJbTaTOB
JEATEIIbHOCTH;



3) npuHsATHE cedsl ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

HPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI AEUCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4E€OHBIX CHTyalUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEAICTABICHBI IO r0JIaM 00yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpa U HAay4YHOTO MHUPOBO33DEHMs, O BKJIAJE POCCUHCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS )KU3HEHHBIX 3a7a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OUOJOIMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHNE YPHEPTUH ),
romMeoctas (CaMOperyisiusi), ypOBHEBas OpraHu3alUsl O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHE Hu3JlaraTb OWOJIOTUYECKHUE TEOpUHM (KJIETOYHAs, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. . BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKIEHUS KyIbTYpHBIX pactenuii H. Y. BaBuiioBa), onpenenstb rpaHuLbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOT'O MMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONMCAHNE XUBBIX CUCTEM, ITPOLIECCOB W SIBICHHWM, OPraHU3alMs U NPOBENCHUE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBJICHUE 3aBUCUMOCTH
MEXy HCCIEAYEMBbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pE3YJbTAaTOB,
VICIIOJIb30BAHHBIX HAYUYHBIX IOHATUMN, TEOPUH U 3aKOHOB, YMEHHE J€1aTh BBIBOJIBI
Ha OCHOBAaHMM MOJIyYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHWU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHa BEIIECTB M MPEBpAICHUSI SHEPTUH B KJETKe, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
MPUPOTHON cpeze, MOHMMaHHe HEOOXOJAMMOCTH WCIOJIB30BAHUS JIOCTIKEHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS palMOHATIBHOTO
PUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJICIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKpPEIIUBAHUS ISl TIPEICKa3aHus HACJIEIOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W TPAKTUYECKHUE padOThl, COOIIOJATH
npaBuia npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIOIIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC ITMCBMEHHBIC M YCTHBIC COOOIICHUS,
0000611ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh IOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOro mpeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJIOTHU B CHCTEME HAYIHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATH COACPKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSATUM: BU],
MOMYJSAIMSA, TeHOMOHA, DSBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOPHI) HSBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEIYLEHTHl, [eMd MUTAHUsA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHUE H3JIaratb OWOJOTMYECKUE TEOpuH (IBOMIOLUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrsa K. M. baspa, depenoBaHusl TJIaBHBIX HAaIlpaBICHUNA U
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHCTEM, IPOLECCOB W SIBICHHWI, OpraHu3alus U NpOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX pE3YyJbTaTOB,
VICITOJIb30BAHHBIX HAYUYHBIX IOHATUIN, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BBIBOJIBI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATHh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCHOJb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTMYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEePEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHUE BBIMOJHATh JIA0OpATOpPHBIC M TpaKkTU4YecKue paboThl, COOII0IAThH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOM MH(OPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001mass 6MOJIOTHYECKYI0 HH(POPMAIUIO W3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 XK 1
HBBIC CHCTEMBL H X Oprafii3atiit https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 ngg;?f:;;gﬁﬁ £416292
bu6mmoreka [IOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edsoo.ru/7f41c292
5 PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 3 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
bu6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmoreka [IOK
1 1
BOFOLHOHRAS GHOTOTHS o https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHNE U Pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 5 1
Opranu3MEL  OKpYHRaIOLLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f4lcc74
bu6nmorexa LIOK
P 2
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcesbl
bubmuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
03.09.2026 https://m.eds00.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.

5 [IpakTuueckas paborta Ne 1 1 05 bubnnorexa [JOK
«Mcnonp30BaHuE pa3IMYHbIX METOJIOB IIPU ' 10.09.2026 = https://m.edsoo.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTORY

3 buonorunueckue cucremsl, NpOLECCHl U UX 1 bubmuoreka [IOK
U3y4yeHue 17.09.2026  https://m.eds00.ru/863e6564

4 XUMHYECKUI COCTaB KJIETKU. Boma u 1 bu6nmorexa LIOK
MUHEpAJIbHBIE COJIN 24.09.2026  https://m.edsoo.ru/863e674e

bu6nunorexa LIOK

5 b . 1

ek, COCTaB U CTpOCHHE Genkon 01.10.2026  https://m.edsoo.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas padora Ne 1
6 «M3ydeHne KaTaTuTHYECKON aKTUBHOCTH 1 0.5 bubmorexa [TOK
v ' 15.10.2026 = https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTaJasbl)»
7 Vraesonsl. JIunuael 1 22.10.2026 Bubmiorexa HOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6870

bubnunoreka LIOK

8 Hylentonsie kuc1ots!. AT® 29.10.2026  https://m.edsoo.ru/863e6d5¢c
9 Hcropus 1 METObI U3YYEHHUSI KIIETKU. bubnuoreka [JOK
Knerounas Teopus 05.11.2026  https://m.edsoo.ru/863e6e88
10 KieTka xak menocTHas )KuBasi CHCTEMa
12.11.2026
CrpoeHue 3yKapuOTHYECKON KIIETKH.
JlaboparopHas padota Ne 2 «M3yueHue bubmmoreka [JOK
11 CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
- 26.11.2026
rpu0OB 1 OaKTepUi 1O MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax U UX OMHCAHHUE)
bubnunoreka LIOK
12 Obuen nemects wiK METatOIHIM 03.12.2026  https://m.edsoo.ru/863e766¢
bubmuoreka [{OK
13 Porocmres. Xemociires 10.12.2026 = https://m.edsoo.ru/863e7c98
bu6mmoteka IIOK
14 i
dmeprerueckuii oomen 17.12.2026 = https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KiIeTKu. [lenenue
KJeTku. Muto3. Jlabopatopnast padora Ne 3
15 «HabmroteHne MUTO3a B KJIETKAaX KOHYMKA 0.5 bubmorexa LOK
A ' 24.12.2026  https://m.edsoo.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX
MUKpOTpernaparax»»
16 buocuntes 6enka. Peakuust MaTpuaHOTO but6mmoreka [IOK
CUHTE3a 14.01.2027  https://m.edso00.ru/863e796e
bubnunorexa LIOK
17 T —
pancii — GHocuHTes benka 21.01.2027  https://m.edsoo.ru/863e796e
18 Hexnerounslie GopMbl )KU3HU — BUPYCHI bubnmorera LHOK
P 24 28.01.2027  https://m.eds00.ru/863e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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bubnunorexa LIOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB 04.02.2027 https://m.edso0.ru/863e81h6
o https://m.eds00.ru/863e831e
. bub6numoreka [IOK

20 Meitos 11.02.2027 @ https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.

21 OmnonorBopenue. JlabopaTtopnast pabora Ne 05 bubnmnoreka HOK
4 «3y4yeHue CTpoeHHs MOJIOBbIX KJIETOK Ha 18.02.2027 = https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIpEIapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

04.03.2027  https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka O HacJI€CTBEHHOCTU U Bu6moteka [JOK
U3MEHUYHUBOCTH 11.03.2027  https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTHU HACIEAOBaHUS TPU3HAKOB. bubnnoreka [JOK
MonorubpuaHoe CKpenuuBanmue 18.03.2027 | https://m.eds00.ru/863e8878

o5 JurndpuiHoe cKpeuBanue. 3aKoH bubmmnoreka HOK
HE3aBUCHUMOI'0 HAaCIeAOBaHUs TPU3HAKOB 25.03.2027  https://m.edsoo.ru/863e89a4
CueruieHHOE HACIEIOBaHNE PU3HAKOB.

JlaGoparopHas padota Ne 5 «M3yuenue
26 pe3yJII:TaTF())B M(?HOFI/IGpI/II[HOFO IZII 0.5 bubmorexa LOK
01.04.2027  https://m.edsoo.ru/863e8c60
JTUTUOPUTHOTO CKPELUBAHUS Y APO30PUITBI
Ha TOTOBBIX MUKpPOIIPENapaTax»

97 I'eneruka nona. HacnenoBanne Npu3HAKOB, bubnuotexa [JOK
CILIEIUIEHHBIX C ITOJIOM 17.04.2027 | https://m.edsoo.ru/863e8c60
NsmenuuBocTs. HenacnencrsenHas

28 M3MEHYUBOCTH. JIaboparopnast pabota No 6. 05 bubmmnoreka [JOK
N3ydyenne monudukanmoHHoi 15.04.2027 @ https://m.edsoo.ru/863e8efe

HU3MEHYUBOCTHU, TIOCTPOCHUC
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BApUALIMOHHOTO Psifia U BApUALIMOHHON
KPUBOI»

HacnencrBeHHast H3MEHUUBOCTD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubnmnoreka HOK
MYTaIHi y Ipo30(HIbI Ha TOTOBBIX 22.04.2027  https://m.edsoo.ru/863e8efe
MUKpOTIperaparax

bu6nuoreka [IOK

30 Ferterica enoseka 1 29.04.2027 https://m.edso:)l. ru/363e8d78
PesepBHblil ypok. O6001IeHHE 110 TEMe

31 «HacnencrBeHHOCTS U U3MEHUYUBOCTD 1 06.05.2027
OpPraHH3MOB»

32 Cenexius Kak HayKa ¥ IMpoIiece 1 bubmmorexa [JOK

13.05.2027  https://m.edsoo.ru/863e9214

33 MeTo/1bl M JOCTUKEHUSI CEIEKIIMU PACTEHUI 1 bubnnorexa [JOK
1 KUBOTHBIX 20.05.2027  https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpaciib Iponu3BOJCTBA 1 bubamorera LOK

27.05.2027  https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOT'PAMME



https://m.edsoo.ru/863e8efe
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11 KJTACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
. Tewa ypoxa Koutpoabupie IIpakTuyeckue Aara unpponbie
n/n Bcero U3YYeHU s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJTIONHS U METOJIbI €€ U3yUeHUS 1 buGnnorexa LIOK
04.09.2026  https://m.edsoo.ru/863ea20e
9 Hcropus pa3BUTHS PECTaBICHUN 00 1 bubnnorexa [HOK
SBOJIFOINHA 11.09.2025  https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Miripoogosronus L 18.09.2026  https://m.edsoo.ru/863e9cle
[Tomymsimus Kak 31eMeHTapHasi equHUIA
4 BHJIa 1 dBOrOIIMU. JlabopaTtopHas 1 05 bu6mmorexa [IOK
pabota Ne 1 «CpaBHEeHHE BUIOB 11O 25.09.2026 = https://m.edsoo.ru/863e99c6
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMeHTapHbIe 1 bubnnoreka [JOK
(bakTOpHhl) 3BOJIIOLIUU 02.10.2026  https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 Ectectaentibili 0to0p 1 ero popusr 1 16.10.2026  https://m.edsoo.ru/863e9ed0
Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onucanue 23.10.2026 = https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpPTaHU3Ma U e
OTHOCHUTEIILHOTO XapaKTepa



https://m.edsoo.ru/863ea20e
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bubmuorexa [JOK

8 Hanpapetitt 1 myTi MaKkpOIBOMOLH 30.10.2026  https://m.edsoo.ru/863e9cle
9 HeobOpatumocTh 3BOTIONINM 06.11.2026
10 Uctopust xu3Hu Ha 3emiie U METObI €€
M3y4YEHUS 13.11.2025
11 I'mnoressl NPOUCXOKIACHUS KU3HU HA bubnuoreka [IOK
3emiie 27.11.2026 = https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U bubmuorexa [JOK
nepuoiam 04.12.2026  https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
. l;IaCTI/ITeJILHoro Y )KMBOTHOTO MHpA. Bu6morexa [LOK
paxiiecias pabora N 1 «HSEI%HHG 05 11.12.2026  https://m.edsoo.ru/863ea8bc
MCKOMAEMbIX OCTATKOB PaCTEHUI U
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHast cucTeMa OpraHu4ecKoro bubnuotexa [JOK
MHpa 18.12.2026  https://m.edso0.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
25.12.2026 = https://m.edsoo.ru/863eac2c
16 JBrxyue cuibl ((pakTopsl) bubnuoreka [IOK
aHTPOIIOTEHE3a 15.01.2027  https://m.edsoo0.ru/863ead44
17 OCHOBHBIE CTaIUM BOJIOLNH YEIOBEKA 99 01.2027
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
ajlarTaniy 4eJ0BeKa 29.01.2027  https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

PesepBHrIil ypok. O000IIEHHE TTO TEeMe

19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA 05.02.2027 1
3emie»
20 DKOoJIOTHs Kak HayKa 12.02.2027 2
21 Cpenpl 00uTaHUS U DKOJIOTHYECKHE bubmuoreka [JOK
(hakTophI 19.02.2027 @ https://m.edsoo.ru/863eafec
AbGuotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdonornueckue
99 0COOCHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnuorexa [JOK
obutanus». JlabopatopHuas padora Ne 4. 05.03.2022  https://m.edsoo.ru/863eb10e
«BrnusHue cBeTa Ha POCT U pa3BUTHE
YepEeHKOB KOJIeyca»
12.03.20 bubmuoreka [JOK
23 buoriteckie GaxTopu 27 https://m.edso00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
24 nonyssinud. [Ipaktudeckast padorta Ne 2 05
«IToacY€T MIOTHOCTH MOIMYJISIINI 19.03.2027
Pa3HBIX BUJOB PACTEHUID)
bu6mmoreka [JOK
25 Coobluectsa Oprani3MoB — OHOLCHO3 26.03.2027 = https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubmorexa HOK
02.04.2027  https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeIN IKOCHCTEMBI.
27 Oxosornueckue nupamuasl. CBolicTBa bubmorexa LHOK
16.04.2027  https://m.edso0.ru/863eb5fa

OKOCHUCTEM. CYKI_ICCCI/I}I



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

28 [Ipuponanbie 3KOCUCTEMBI 1 93.04.2027

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 30.04.2027

30 buocdepa — rinobanpHas sKocucTeMa 1 bubnmoreka [JOK
3emin 07.05.2027  https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnnoreka [HOK
o6uocdepsr 14.05.2027  https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emiu 1 91.05.2027

33 CocyniecTBoBaHHE IPUPOIBI U 1 bubnnorexa [HOK
YeJI0BEUECTBA 28.05.2027  https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O6001ICHHE TEMBI

34 «Coo01IecTBa 1 HSKOJIOTUIECKUE 1
CUCTEMBID»

OBILIEE KOJIMYECTBO YACOB I1O 35 95

I[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

TPEBOBAHWUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM

OBPA3OBATEJBHON TPOI'PAMMBI
10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmal CpeaHETro 0611161"0 06pa30BaHI/Iﬂ

ChopMupoBaHHOCTh 3HAHWUH O MECT€ W POJIM OHMOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBCHHBIX HayK, B ()OPMHUPOBAHUU COBPEMECHHOI
€CTECTBCHHO-HAYYHON KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHS; O
BKJIAJIC POCCHICKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosiorny; (QYHKIIMOHAIBHON TI'PaMOTHOCTH YEJIOBEKA JUISI PEIICHHUSI

JKN3HCHHBIX 3a1a4

YMeHue pacKpblBaTh COAEp)KaHUE OMOJIOTMYECKMX TEPMUHOB MU
MOHATHUI: KU3Hb, KIETKA, OPraHu3M; MeTa0oin3M (0OMEH BEIIECTB M
IIPEBpaIllEHUE SHEPruu), TIOMEOCTa3 (caMOperyssilus), YpOBHEBas
OpraHu3alus KMBBIX CHCTEM, CaMOBOCIIPOM3BEIEHHUE (PENpOoayKINs),

HACJICACTBCHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHUC

YMeHue u3naraTtb OMOJIOTHYECKHE TEOpUH (KJIETOYHAs, XpPOMOCOMHas,
myTtannoHHas), 3akonbl (I'. Mennens, T. Moprana, H.W1. BaBunoa) u
yueHus (0 LEHTpaX MHOrooOpa3usi U NPOUCXOXKICHUS KYyIbTYPHBIX
pacrenuii H.J. BaBunoBa), onpenensTe rpaHulbl UX TPUMEHUMOCTH K

JKHBBIM CUCTCMaM

YMeHne BiaJeTh METOJaMHM HAyYHOTO TIO3HAHHS B OHOJIOTHH
(HaOnrofieHWe W OMUCAHHWE JKUBBIX CHCTEM, TPOIECCOB U SIBICHUN;
OpraHM3aisi ¥ TMpOBEAeHUE OWOJIOTMYECKOTO  JKCIEPUMEHTA,
BBIABHIKEHUE TUIIOTESD, BBISIBJICHHUE 3aBUCHUMOCTHU MEXITY
UCCIIETyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJyUYEHHBIX Pe3yJIbTaTOB,
HCIOJIb30BaHHBIX HAYYHBIX MTOHATUMN, TEOPHUI U 3aKOHOB; YMEHHE JIENATh

BBIBOJIbI HA OCHOBAHHWHU IMOJTYYCHHBIX peBy.]'II)TaTOB)

YMeHue BBICTSATh CYIIECTBEHHBIE TPU3HAKU BHUPYCOB, KIETOK
MPOKAPUOT ¥  DJYKApUOT, OJHOKJICTOYHBIX W  MHOTOKJIETOYHBIX
OpPraHu3MOB; 0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MTPEBPAILICHHSI
SHEPruM B KIETKe, (POTOCUHTE3a, TUIACTUYECKOTO0 M IHEPTreTUYECKOTO
oOMeHa,  XEMOCHHTe3a, MHTO3a,  Melo3a,  OIUIOJIOTBOPEHHUS,

Pa3MHOXKEHHU S, UHAUBHUIyaJIbHOTO PAa3BUTHsI OpraHu3Ma (OHTOT€HE3)




YMeHue TpUMEHSTh IOJy4eHHbIe 3HaHUsA Il OOBSICHEHUS
OMOJIOTMYECKUX TPOLECCOB M SBICHUU, ISl MPUHATUSA MPAKTUUYECKUX
peLIeHUI B IOBCETHEBHOM JKU3HH B IENAX oOecredeHus: 6€30macHOCTH
CBOETO 3/10POBbS U 3/I0POBBSI OKPYKAIOLIHUX JIIOJCH, COOIIOACHHSI HOPM
IPaMOTHOTO MOBEICHHUS B OKPYKAIOIIEH MPUPOIHON cpeJie; TOHUMaHNE
HEOO0XOIMMOCTH MCIIOJB30BAHUS JTOCTHKEHUN COBPEMEHHON OMOIOTHH

1 OMOTEXHOIOT U JJIA paiiOHAJIbHOI'O ITPUPOAO0II0JIB30BaAHUS

YMenue peiiath S3JICMCHTAPHBIC T'CHCTHYCCKUC 3aJadd Ha MOHO- H
I[I/II"I/I6pI/I,I[HO€ CKpC€IIMBAaHUEC, CICINNICHHOC HACJICAOBAHHE, COCTABJIATH
CXCMbI MOHOTI' I/I6pI/II[HOI‘O CKpCIIUBAHUsA JJIA MpCaACKa3aHuAa

HACJIE0BAHMS IIPU3HAKOB Y OPraHU3MOB
YMeHue BbINOJHATH J1a0OpAaTOpHBIE U MpaKTUYECKUEe pPaboTHhI,

coOmonaTh mpaBwia mnpu pabore ¢ yd4eOHBIM H JTaOOpaTOPHBIM

o0opynoBaHrueM

YMeHHe KpPUTHYECKH OLEHHBATh M WHTEPIPETHPOBATH HH(POPMAIUIO
OMOJIOTMYECKOro CO/epP KaHUs, BKIIOYAIOIIYIO MICEBJOHAYYHbIE 3HAHUS
U3 pasnuyHbIX UcTouHUKOB (CMU, Hay4yHO-TIOMYNISIpHBIE MaTEepHAIb);
THUYECKHE aCHEeKThl COBPEMEHHBIX MCCIEI0BaHUNH B OHOJIOrHH,

MEOUIINHE, OHMOTEXHOJIOTHH

10

YMeHue co3gaBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS,
00001128 OMOIOTHYECKYI0 HH(POPMAIMIO U3 HECKOJIBKUX HMCTOYHHKOB,

rpaMOTHO HCIIOJIb30BATh MOHATUUHBIN arrapar Ouoyoruu

11 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI Cpe/IHero 001mero 00pa3oBaHus

ChopMHpPOBAaHHOCTh 3HAHWK O MECTE€ W POJU OHWOJOTUU B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHUHBI MHUpa U HAyYHOT'O MHUPOBO33PEHUS; O
BKJIaJIe POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE
ouonoruu; (QYHKIMOHATFHOM TPAMOTHOCTH 4YeJIOBEKa JUIsl pellieHus

KU3HCHHBIX 3aJ1a4

YMeHHue packphlBaTh COJACpKAHWE OWOJOTHYECKUX TEPMUHOB |
MOHSATUI: BHJI, TOIMYJSIUSA, TeHO(DOH I, DBOJIOIMS, IBIKYIIUE CHIIBI

(paxTopsr) IBOJIIOLINH, IpUCIOCOOIEHHOCTh OpPraHHU3MOB,




BU1000pa3oBaHMue, IKOJIOTUYECKHUE (baxTopsi, IKOCHUCTEMA,
MNPpOAYUCHTBI, KOHCYMCHTHBI, pCAYUCHTHI, LCIIU [TUTAHWA, SKOJIOTHYCCKasd

nupamua, OMoreoneHos, ouocdepa

YMeHnue uznaratb OMOJIOTMYECKUE TEOpUU (IBOJIIOLMOHHAS Teopus Y.
JlapBuHa,  CHHTeTMYEeCKass  TEOpHsl  HBOJIOLMH), 3aKOHBl U
3aKOHOMepHOCTH (3apojsiieBoro cxonacrsa K.M. bapa, uepenoBanus
IVIaBHBIX HampasieHuil u nyre 3somonuu A.H. CeBeprioBa, yueHus o
ouocdepe B.I. Bepraackoro), onpeaensTh IPpaHUIbl KX TPUMEHHMOCTH

K ) KUBBIM CUCTCMaM

VYMeHue BiIaAeTh METOJaMu HAay4YHOIr'o IIO3HAHUA B ouoaoruu
(Ha6JIIOI[eHI/Ie U OIIMCAHHEC XHBBIX CHUCTCM, IIPOLCCCOB U HBHCHHﬁ;
opraHu3anunsa n IMPOBCACHHUC OMOJIOTHYSCKOTO 9KCIICPUMCHTA,
BBIIBHKCHHUEC THUITIOTE3BI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HUCCIICAYEMBIMH BCIIMUMHAMU, 00BsICHEHHE IMMOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX peByJ'II)TaTOB)

YMeHue BbIACTATh CYIIECTBEHHBIE MPU3HAKH CTPOCHUS OMOTOTHUECKUX
OOBEKTOB:  BUJOB, TMOMYJSAIHUH, MPOAYIEHTOB, KOHCYMEHTOB,
PEAYLIEHTOB, OMOTEOIIEHO30B M IKOCHUCTEM; OCOOEHHOCTH MPOIECCOB
HACJICACTBEHHOMN M3MEHUYUBOCTH, €CTECTBEHHOT'O otOopa,
BUJ000pa30BaHUs, MPHUCIOCOOJICHHOCTH  OPraHHU3MOB, JEHCTBUS
IKOJIOTUYECKUX (DAKTOPOB HA OPTaHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA
SHEPTUM B IKOCHUCTEMAX, aHTPOMOTEHHBIX M3MEHEHUW B IKOCHUCTEMAX
CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMUYECKUX LIUKIIOB
B Onocepe

YMeHue TpUMEHSTh TONyYeHHBIE 3HAHUS JUIS  OOBSCHEHHS
OMOJIOTUYECKUX TPOIIECCOB U SIBJICHUH, IS MPUHSITHS MPAKTHIECKUX
pelieHuit B MOBCEHEBHON KU3HU B LIEJAX o0ecrieueHus: 6€30MacHOCTH
CBOETO 37I0POBBS U 3[IOPOBBSI OKPYKAIOIIHUX JIOACH, COOTIOCHUS HOPM
TPaMOTHOTIO MOBEJIEHUS B OKPY’KaIOIIEH MPUPOIHOM Cpejie; MOHUMaHUE
HEOOXOMMOCTH UCITOJIb30BAHUS IOCTHKEHUN COBPEMEHHON OMOJIOTHHI

JJI1 paiuOHAJIBHOTO ITPUPOJO0IIOJIB30BAHUA

YMmenune peiiaTtb 3JICMCHTAPHEBIC OHOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXEMBI IIepeHOoCca BEUIECTB U SHEPTUHU B IKOCHCTEMax (L€ MUTaHNs)

VYMeHHE BBIIONHATH J1IA0OpAaTOpHBIE W  TPAKTHYEeCKUEe pPaboTHI,
coOmonaTh mpaBuiaa npu paboTe C¢ ydyeOHBIM U JabOpaTOPHBIM

obopynoBaHueM




YMeHHe KPUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATH MH(POPMAIIUIO
OMOJIOrMYECKOI0 COJAEPKaHuUs, BKIIOYAIOILYIO IICEBAOHAYYHbIE 3HAHUS

U3 pa3ianuHbiX UCTOYHNKOB (CMMU, HayuHO-IONYJsipHBIE MaTepUAIIbI);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE POOIEMBI
COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3HIINIO
YMeHue co31aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIICHHMS,
10 000011128 GMOJIOTHYECKYI0 HH(POPMAINIO U3 HECKOJIBKUX HCTOYHHKOB,

I'paMOTHO HCII0JIb30BAaTb MMOHATHUHBINA alrirapar OHOJIOruHU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
1

11

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

buonorusa xax HayKa

buonoruss — Hayka o »xuBoW mnpupoge. Ponp Ouonorun B ¢dopMupoBaHUU

COBPEMEHHOI Hay4yHOU KapTHUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK

MeTtoapl MO3HAHUS JKUBOM IIpUpPOAbI (Ha6J'IIO)IeHI/IC, OKCIICPUMCHT, OIIMCAHUC,

U3MepeHue, KIIacCU(PUKAIUs, MOJCIIMPOBAHNE, CTATUCTUYECKAsI 00pabOTKA JaHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKusble cuctembl (OMOCHUCTEMBI) KakK IMpeaMeT u3ydeHus Omonoruu. CBoicTBa

OuocHucTeM U UX pazHoolOpasue

2.2

YpoBHU oOpraHuzalMi OHOCUCTEM: MOJIEKYJISIPHO-TEHETUYECKUH, KIIETOYHBIMH,

OpraHU3MEHHBI!, OMYJIALMOHHO-BUIOBON, IKOCUCTEMHBIN, O1ochepHbIN

XHWMHYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTaB KIETKA. XHUMHYECKHE DJIEMEHTBhI: MaKpOAJIEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bosa 1 MuHepasnbHble BemecTBa. OyHKIMU BOJBI U MUHEPAIbHbBIX

BCIICCTB B KJIICTKC. HozmepmaHHe OCMOTHYECKOro OajaHca

benku. CoctaB M cTpoeHue OenKkoB. AMHMHOKUCIOTBI — MOHOMEpHI OENKOB.
He3zameHnuMble U 3aMEHMMbIE aMUHOKHUCIIOThl. AMUHOKHCIOTHBIM cOCTaB. YpPOBHU
CTPYKTYpbl ~O€NKOBOM MoJyieKynbl (I€pBUYHAs, BTOpPUYHAs, TpeTUYHAs U
YeTBEPTUYHAs CTPYKTypa). XHUMHUECKHe CBoHcTBa OenkoB. buonornueckue
byHKIHU OENKOB.

®epMeHTHl — OMoNorHueckue KaranuzaTopbl. CTpoeHue (epMmMeHTa: aKTUBHBIN
HeHTp, cyocrpatHas crneuuduyHocts. Kodepmentsl. Burtamunel.  Otrianuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

3.3

VYrneBoabl: MOHOcaxapubl (TJIFOKO3a, pubo3a U Ae30KCHUpru003a), Aucaxapuibl
(caxapo3a, JaKkTO3a) M MoJMcaxapuibl (Kpaxmaj, TJIMKOTeH, IeJUII0JI03a).
Buonornyeckue GyHKINN YIIIEBOJIOB.

Jlunuaer:  TpuraMiepunabl, — crepouanl,  pocdomunuael.  'mapodriibHO-
ruapodoOHbie  cBoiicTBa. buomornmueckue ¢GyHkmuu aunuaoB. CpaBHEHHE

YrjiceBoa0B, OCJIKOB U JIMIIU OB KaK HCTOUYHHUKOB SHCPTHUU




3.4

Hyxneunnossie kucnorsl: JJHK n PHK. Hykineotuasl — MOHOMEPBI HYKJIIEMHOBBIX

kucnot. Ctpoenne u pynknuu JJTHK. Ctpoenne u pyaxuun PHK. AT®: ctpoenue u
byHKIUHA

3.5

LII/ITOJ'IOFI/IH — HayKa O KJIETKCE. Knerounas TEOpU. MCTO,I[BI N3YUYCHUA KIICTOK

3.6

3.7

Krnerka kak menoctHas »uBas cuctema. OOmue MpU3HAKU KIETOK: 3aMKHYTast
HapyxHast MemOpaHa, mosiekyibl JIHK kak renetnyeckuii anmnapar, cuctema CHHTe3a

Oenka

Tunsl KJIE€TOK: dyKapuoTHueckas U npokapuotudeckas. OCOOEHHOCTH CTPOCHUS
NpOKapuOTHYeCKOH  KieTku. Kierounas  crenka  Oakrtepuii.  CrpoeHue
YKApUOTUUECKOW KJIeTKU. (OCHOBHBIE OTJIMYWS PACTUTEIBHOM, >XUBOTHOW U

rpUOHOMN KIICTKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPHl KIETOK — KIETOYHAs CTEHKA, TIJIMKOKAJIMKC, HX
¢byukuuu. Ilnazmatuueckas memOpana, e€ cBoiictBa U pyHkiuu. [{utornasma u eé
opranousipl. OmgHOMEMOpaHHBIE OPTaHOMBI KJIETKU: HHAOMIA3MaTHYECKash CeTh
(BQIC), ammapar Tombmxu, nauzocoMbl. [lomyaBTOHOMHBIE OPraHOMIBI KIIETKHU:
MUTOXOHJpUH, IacTuAbl. llpoucxoxkneHne MUTOXOHAPUM U IUIACTUL. Bumsl
wiactua. HememOpaHHbIe OpraHouzibl KIETKU: PHOOCOMBI, KJIETOYHBIM IIEHTD,

PECHUYKH, KT'YTHUKH. CDYHKIII/II/I OpraHona0B KJICTKH. Bxirouenns

SAnpo — perynatopHblii LEeHTp KieTku. CTpoeHue sjpa: siaepHas o000JoukKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEeHIECTB B KIIETKE

X(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKHN

4.1

4.2

4.3

OOmeH BemiecTB, MM MeTa00IM3M. AcCUMMWISIIMS (TJIACTHYECKUM OOMEH) M
JUCCUMMIIALINAS  (SHEPTeTHUEeCKUi OOMEH) — JB€ CTOPOHBI E€IWHOTO IMpoIecca
metabonau3ma. Tunbl oOMeHa BellecTB: aBTOTPO(HBIN W rerepoTpodHbiid. Ponb

(I)CPMCHTOB B OOMEHE BCHICCTB U MMPECBPALICHNUU SHCPTHUU B KIICTKEC

dotocunTte3. CeroBast u TeMHOBast (a3bl GoTocuHTe3a. Peakiuu poTtocunTesa.
O¢ddexkTuBHOCTH (oTOCHHTE3a. 3HaueHHe (OTOCHHTE3a S JKU3HU Ha 3eMile.
Bnusnue ycnoBuil cpenbl Ha (OTOCHHTE3 U CHOCOOBI TOBBIIIEHHUS €r0
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHUHTE3Upyolue OakTepuu. 3HAuYCHHE XEMOCHHTE3a JUIs

JKU3HU Ha 3emMiie

DHepreTudecknuii 0oOMEH B KJeTKe. PacieruieHne BEIIeCTB, BBIICICHHE U
aKKyMYJINPOBaHHME 3HEPTUHU B KJIETKE. JTalbl 3HEPreTuueckoro oomena. I nukonus.
bpoxenne m ero Buapl. KucimopogHoe OKHUCIEHHE, WIM KIETOYHOE JIBIXAHHE.

O} PeKTUBHOCTH SHEPTrETHIESCKOT0 0OMEHa




4.4

4.5

Peaknuu marpuunoro cuntesa. I'enernyeckas nadopmarus u JJTHK. Peanuzanms
reHeTH4ecKo wuHpopManuu B KiIeTKe. ['eHeTHYecKuid KOJ U €ero CBOWCTBA.
Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancmsimus — OwocuHTe3 Oenka.

KoaupoBanue amuHokuciot. Poiabs pubocom B Onocunrtese Oenka

Hexnerounsie ¢dopmbl ku3HUM — BUpYyChl. Mcropust oTkpeiTUs BupycoB (/.M.
WBanoBckuit). OcoOEHHOCTH CTPOEHHS U  JKU3HEIEATEIHHOCTH  BHPYCOB.
Bakreprodaru. bone3nu pacTeHuii, ’)kUBOTHBIX U YEJIOBEKA, BEI3BIBAEMbIC BUPYCAMH.
Bupyc nmmyHnoneduiuta yenoseka (BUY) — Bo3oyaurens CITNa. [Tpodunaktuka

pacnpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHUil

5.1

5.2

5.3

PasmHoxenue u WHIAUBUAYAJIIBHOC PA3BUTHUEC OPTaHHU3MOB

Krnetounsrii iy, uiam xKu3HeHHBINA UK KieTku. UaTepdasza u muto3s. [Iponeccsl,
npoTtekaronme B uHtepdasze. Pemnukanus — peakuus matpuyHoro cuHte3a JJHK.
Ctpoenue XpomMocoM. XpPOMOCOMHBIM Ha0Op — KapuOTHN. JIUTIJIOMIHBIN WU
TaruIONIHBI  XPOMOCOMHBIE HA0Opbhl. Xpomatuiel. L[uTONMOrMYeCKHE OCHOBBI
Pa3MHOKEHHUS U UHJIMBHU1yaJIbHOTO Pa3BUTUS OPraHU3MOB.

Henenne kierkm — murto3. Cragum mutosa. [Ipomeccel, mpoucxonsdiiue Ha

pa3HBIX CTAAUSX MUTO3a. BHOTOTHYECKHIA CMBICIT MUTO3a

@®opMbl pa3MHOXKEHHSI OpraHM3MOB: Oecrojioe W mojioBoe. Buabl OGecrnosoro
PASMHOXCHUA: ACJICHUC HAABOC, I[MOYKOBAHME OJHO- W MHOT'OKJICTOYHBIX,
cropooOpa3oBaHue, BEre€TaTUBHOE pa3MHOXeHHE. VICKycCTBEHHOE KIIOHHMPOBaHHE

OpTraHu3MOB, €0 3HAYCHUEC JIA CCIICKIIUU

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECTIONOTO.
Metiio3z. Cragum wmeito3a. [lpomeccel, mpoucxonsdmive Ha CTagusx Meio3sa.
IToBeaenue xpoMmocom B Meio3e. KpoccruHroBep. brosiornyeckuii CMbICT ¥ 3HAYCHUE

Meiio3a

5.4

5.5

l'ameTorenes — mporiecc 00pa3oBaHUs MOJOBBIX KJIETOK y JKUBOTHBIX. [lostoBBIE
JKeJe3bl: CEeMECHHUKH U sSIMIHUKU. OOpa3oBaHKe U pa3BUTHE TIOJOBBIX KJIETOK — FaMeT
(cmiepmato3ouj, STUIEKIeTKa) — criepMaToreHe3 u oorenes. OCOOEHHOCTH CTPOSHUS

SMIEKJIETOK U criepMaro3onioB. OmnonorBopenue. [laprenorenes

WunuBuayanbHoe — pa3BuTtHe  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(amOpuorenes). Jtanbl dMOPUOHATBFHOTO Pa3BUTHS y TO3BOHOYHBIX >KHBOTHBIX:
npoOseHue, racTpyysiusi, opraHoreHe3. [locTomOpuoHambpHOE pa3BUTHE. THUIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL: IPSMOE, HETIPSIMOE (TMIMHOYHOE). Biustaue cpeapl
Ha pa3BUTHE OPTraHU3MOB; ()aKTOPHI, CIIOCOOHBIC BHI3LIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pazButue pacrennii. OHTOreHe3 HBETKOBOIO PAaCTEHHUS: CTPOCHUE CEMEHHU,

CTaguu pa3BUTUA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3agaun reneruku. Mcropus pasButusa reHeTUKH. Bkiaa pocCUMCKUX U
3apyOeKHBIX ~ Y4€HBIX B DPa3BUTHE  TEHETHKH.  MeETOAbl  TE€HETHKH
(rudpu0I0OrN4ECcKui, LUTOrCHETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHIA ).
OcHOBHBIE T€HETHYECKHE NOHATHA. ['eHeTHyeckas CUMBOJIMKA, HCIIOJIb3yeMas B

CcXeMax CKpelUBaHUN

3aKOHOMEPHOCTH HACJEAOBaHUS NPHU3HAKOB, ycTaHOBJIEHHble ['. MeHnenem.
MoHorubpuaHoe CKpemuBaHue. 3aKoH eJUHO00pa3us THUOpUIOB IEPBOTO
nokosieHus. [IpaBuiio noMuHUpoOBaHMsl. 3aKOH paclieneHus pu3HakoB. ['unoresa
yucToThl rameT. [loJHOE 1 HenoJHOE TOMUHUPOBAHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACJIETOBAHHS IMPU3HAKOB.
[uroreHeTnyeckre OCHOBBI JUTHOPUAHOIO CKpEIIMBaHUA. AHaJIW3UPYIOILEe
ckpemuBanue. Vcronb30BaHue aHATM3UPYIOLIErO CKPEIIUBAHUS ISl OIIPENEICHUs

reHoTHUIa 0coou

6.3

6.4

CuerieHHOe HaclieoBaHHe Npu3HakoB. Pabora T. Moprana mo cuerjieHHOMY
HACJIEIOBaHHIO TeHOB. HapyilieHue creruieHrs reHoB B pe3yibTaTe KPOCCHHIOBEPA.
XpoMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

l'eneruka mnona. XpoOMOCOMHOE ONpPEACICHUE MoJia. AYTOCOMBI M IOJIOBBIE
XpoMocoMBl. ['OoMorameTHele W TeTeporaMeTHble opraHu3mbl. HacnepgoBanue

IMMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

N3menunBOoCTh. BUAbl M3MEHUYMBOCTU: HEHACJIECICTBEHHAs M HACJICICTBCHHAs.
Ponp  cpembl B HEHACNEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpPHUCTHKA
MOJIM(PUKAIIMOHHON M3MEHYMBOCTHU. BapualoHHbIN psa U BapUalliOHHAs KpUBasl.
Hopwma peakunn npusHaka. KosmmuecTBeHHbIE M KAUECTBEHHBIE IPU3HAKN U X HOpMa

pCaKknuu. CBolicTBa MO,HH(l)HKaHHOHHOﬁ N3MCHYHNBOCTHU

6.5

HacnenctBeHHas, WM TeHOTHUNMYECKas, W3MEHYMBOCTb. KomMOMHaTHBHAs
U3MEHYMBOCTh. Melo3 ¥ TMOJOBOM MpoIecc — OCHOBa KOMOMHATHBHOM
M3MEHYUBOCTU. MyTalroHHas u3MeH4YnBOCTh. Kiaccudukanusa myranuii: reHHble
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U mpUYUHBI MyTaluuid. MyTareHHble (akTophbl.

3aK0H rOMOJOTHYSCKUX pAAOB B HaclieAcTBeHHOM n3MeHunBoctd H.M. BaBuiosa

6.6

I'enetuka uyenmoBeka. Kapuorun demoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKA: TCHEATOTMYEeCKHUI, OJIM3HEIOBBIN, IIMTOTCHETHYECKUH, OMOXMMUYCCKHIA,
MOJIEKYJIIPHO-TE€HETUYECKUH. CoBpeMeHHOE onpeieseHue TCHOTHIIA:
MOJITHOTEHOMHOE CEKBEHHWPOBAHUE, T€HOTUITUPOBAHUE, B TOM YHCIE C TMOMOIIBIO
[TI1P-ananu3a. HaciaeacTBeHHbIC 3a00I€BaHMS Y€IIOBEKA: TCHHBIE 00JIC3HH, 00JIC3HU
C  HACJEICTBEHHOW  TPEIPACIONOKCHHOCTBIO,  XPOMOCOMHBIE  OOJIE3HH.
ComaTndeckne U reHepaTUBHbIE MyTanud. [IpuHIUTEL 3M0poBOrO0 00pa3a >KU3HH,

JMUAarHOCTHKH, TNPOQUIAKTUKH W JICYCHHS TeHETHYeCKUX Oone3neid. Menuko-




FEHETUYECKOE  KOHCYJIBTHPOBAHHUE. 3HAYCHHE MEAMIIMHCKOM T'€HETUKU B

MPEIOTBPALICHUH U JICYCHUU TeHETUYCCKUX 3a00JIeBaHUI YeTTOBEKA

Cenexnust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

7.3

Cenekius Kak HayKa U MPOIECC. 3apOokKACHUE CEICKIIMU U JOMECTHKALIUS. YYeHHE
H./. BaBuiioBa o 1ieHTpax MPOUCXOKACHUS U MHOT000Pa3Hsl KyJIbTYPHBIX PACTCHHIA.

I_IGHTpBI MMPOUCXOXKACHUA TOMAIIHUX XUBOTHBIX. COpT, nmopoaa, miraMmm

CoBpeMeHHbBIE METOABI CEJICKIIMH. MacCOBbIi W HMHIAWBUAYAIbHBIA OTOOpPHI B
CEJICKIIMM pAcTeHUH © KUBOTHBIX. OIleHKa »KcTephepa. bBIM3KOpOICTBEHHOE
ckpemuBanue — WHOpuAMHT. Yucrtas nunHus. CKpelMBaHUE YHUCTHIX JIMHHM.
I'ereposuc, win rubpuanas cwia. HepoacTBeHHOE cKpeliMBaHUE — ayTOPHIMHT.
Otpanénnas rubpuanzanus 1 e€ ycnexu. FMIcKkycCTBeHHBII MyTareHes u MojiyueHue

IIOJHUIIIIONAO0B. HOCTI/I)KGHI/IH CCIICKII N paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIaHU3MOB

buorexHonoruss kak oTpaciab MNpPOU3BOACTBA. ['eHHas WH)KEHepus. ITarbl
co3manus pekomOuHanTHOM JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Knetounsle KynbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHUE PACTEHUU.
KiioHupoBanue BBICOKONPOAYKTUBHBIX  CEIbCKOXO35HMCTBEHHBIX  OpPraHU3MOB.
Okonoruyeckue u aTuyeckue npodiaemsl. MO — reneTndecku MoauUIUPOBaHHbIE

OpTraHU3MBbI

11 KUIACC

Kon

1.1

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

DBOJIOIMOHHAS OMOJIOTHS

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBueTeNnbpCTBA  IBOJIONMU.  IlameoHTONOrnYeckne:  MOCIeA0BATEILHOCTh
MOSIBJICHUSI BHUJIOB B IAJICOHTOJIOTMUECKON JIETONHUCH, TEpPEXOHbIe (POPMBL.
buoreorpaduyeckue: cX0ACTBO U pazmuue GayH U (HJIop MaTepUKOB U OCTPOBOB.
OMOpHONOTHYECKHEe: CXOJACTBA H  pa3Nuyusi HIMOPHOHOB  pa3HBIX  BHJIOB
MO3BOHOYHBIX. CpaBHUTEIILHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3MbL. MOIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHH3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJUYECKHX IyTeH y Bcex

OpraHu3MoOB

1.2

OpomonmonHas Teopus Y. Jlapsuna. IIpeanocbuiki BOSHUKHOBEHUS 1apBUHU3MA.

JIBU>KyIIMe CUJIbl 3BOJIOUMU BUIIOB MO JlapBUHY (M30BITOUHOE Pa3sMHOXKEHHUE IpU




1.3

OTPaHUYEHHOCTH  PECypcoB, HeompelenéHHas HW3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD)

Cunrerndeckass Tteopust HBomoimd  (CTD) u  OCHOBHBIE €€ TOJOXKCHHS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢ArMHKuIa BUaa U 3BOJIFOIIUA

14

1.5

JBmwxynme cuibl ((akTophl) SBOJIONUM BUAOB B MpHpoJE. MyTalMOHHBIH
Iporecc ¥ KOMOMHATUBHAS U3MEHYMBOCTb. [lonysauonHble BOJIHBI U ipel TeHoB.
W3onsus u murpanus. EctecTBeHHBIN 0TOOp — HAMPaBISIOMUN (HaKTOp IBOIFOIUH.
®opMBbI €CTECTBEHHOT0 0TOOPA.

[IpucnocoOneHHOCT,  OpraHU3MOB Kak pe3ysbTaT 3Bojouuu. Ilpumepst
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAANTALINY.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE POPMBI BHI00OPA30BAHHS:

reorpa(bnquKoe, 9KOJIOTHYC€CKOC

MaKpOBBOJ'II-OI_[I/IH. CDOprI OBOJIFOIIUHA: (bHHeTquCKaSI, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BosIOLIUN

2.1

2.2

Bo3HukHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

JloHayyHble TIPEACTABICHHUS O 3apOXKACHUM KU3HU. HaydHble THUIIOTE3BI
BO3HMKHOBEHHS JKM3HM Ha 3emiie: abuoreHe3 W MaHCHepMusa. XHUMHUYecKas
IBOJIIOLIMSL.  OKCIEPUMEHTAJIbHOE IOATBEPKACHUE XUMHUYECKOW  DBOJIIOLMH.
Havanphbie stanmbl Ouonormueckoi spomtonuu. I'mnoresa PHK-mupa. IlepBbie

KIJIICTKHU 1 UX DBOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)XKUBBIX OPraHU3MOB

Pa3Butne xu3Hum Ha 3emiie mo spaM M nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oickas dpbl. [lameosolickass spa W €€ TNEpUOAB: KEMOPHUHCKUIA,
OPIOBUKCKHW, CWIYPUWCKHUM, JEBOHCKUM, KaMEHHOYIOJIbHBIM, IEPMCKHUU.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaitno3oiickas 3pa 1 e€ nepuo/ipl: NajieoreHOBbIM, HEOT€HOBBIM, aHTPOIIOT€HOBBIH.
XapakTepucTUKa KIUMaTa M TEeOJIOTUYECKUX TmponeccoB. OCHOBHBIE 3Tarbl
HBOJIIOIIMM PACTUTEIBHOTO M >KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHH U

JKHUBOTHBIX. HOS[BJ'I@HI/I@, PaCUBET U BBIMUPAHUEC I'PYIIT ) KUBBIX OPTraHU3MOB

2.3

2.4

Cucrema OpraHMdYeckoro MHpa Kak OTpaKEeHHE HBOMOUMHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB
OBonironus 4yeroBeKa. AHTPONOJIOTUs Kak Hayka. Pa3BuTuhe mpencTaBieHMH O

IMPOUCXOXKIACHUN YCJIOBCKA. MeTOI[BI HU3YUYCHHUA aHTPOIIOIrCHE3A. CXOI[CTBa u

pas3iinius 4€JI0OBCKA U ) KUBOTHBIX. CucreMaTH4ecKoe I0J0KSHUE YSI0BEKA.




JBmwxynme cuibl (pakropel) anTporioreHesa. HacneacrBenHasi M3SMEHYHMBOCTh H
ecTecTBeHHbIN 0TOOp. OOIeCTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUM Tpyna,

MBIIJICHUE, pCYb

2.5

2.6

OCHOBHBIE CTaaUU M BETBU HBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, YeroBek
yMelbii, YenoBek npsMoxoasauuii, YenoBek HeaH1epTalibCKUil, YeT0BEeK pa3yMHBIil.
Haxomku ~ WCKOmMaeMbIX  OCTaHKOB,  BpeMsl  CYIIECTBOBaHUS,  00JIaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

Yenoseueckue packl. OCHOBHBIE OOJIBIINE Pachl: eBpOINeouIHas (€Bpa3uiickas),
HErpo-aBCTpaJlonIHas (3xBaTOpHANIbHASA), MOHTOJIOUAHAS (a3matcko-
amepuKkaHckas). UepTbl mpucrnocoOIeHHOCTH MPEJCTaBUTENEH YeIOBEYECKUX pac K

YCJIOBUAM CYIICCTBOBAHMUA. EI[I/IHCTBO YCJIOBCUYCCKUX pac. KpI/ITI/IKa pacusma

OpranusMbl 1 OKpy»Karolas cpea

3.1

3.2

3.3

3.4

OKoyorusi Kak Hayka. 3a/aud M pas3zieNbl 3KOJIOTHH. METOAbI 3KOJIOTHYECKHX
WCCIIEIOBAaHUA. DJKOJIOTHYecKoe MHpoBO33peHHne. Cpenbl oOMTaHUS OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIHAs, IOYBCHHA, BHYTPUOPIraHU3MCHHAA

Okonornyeckne  Qaxtopbl. Kiaccupukanuss — 5KOJOTHMUECKHUX  (aKTOPOB:
abuoTuyeckre, OMOTMYECKHME M aHTPOIOTeHHbIe. JlefcTBHE SKOJIOrMYECKHUX

(akTOpOB HA OPraHU3MbI

AbGuoTtnueckue (HakTopbl: CBET, TEMIeparypa, BIaKHOCTb. PoTONepHOAM3M.
[IpucnocoOneHust  OpraHU3MOB K  JCWCTBUIO  aOMOTHYECKHUX  (PAKTOPOB.

buonorunyeckue PUTMBI

buotnueckue dakropel. Buasl OMOTHMUECKMX B3aMMOJAEHCTBHM: KOHKYpPEHIIMS,
XHUIIHAYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCAIN3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIU3M,  HEUTpaINU3M. 3HayeHne  OMOTHYECKUX

BBaHMOHeﬁCTBHﬁ AJI CYINECTBOBAHUSA OPraHU3MOB B ITIPUPOJHBIX COO6HI€CTBaX

3.5

IKOJIOTHUECKHUE XapaKTECPUCTHUKHU MOITYyJIAINHN. OCHOBHEIE IIOKa3aTCIn
nomyJjdanuu: YHUCICHHOCTb, IINIOTHOCTh, POXIAACMOCTb, CMCPTHOCTH, IIPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJISALMY U €€ peryssauus

4.1

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

Coo0mecTBO opraHu3mMoB — OuoreHo3. CTpykTypsl OHOLIEHO3a: BHIOBas,
MPOCTpAaHCTBEHHAs, Tpoduyeckas (mumieBas). Bunbl-nomunantel. CBsi3u B

OHoIIEeHO3€E

4.2

Okonorudeckue cucteMbl (dkocucteMbl). [lomstne 00 »dKocucremMe U

6I/IOFCOHCH036. (DYHKHI/IOHaHBHI)Ie KOMITIOHCHTBI OKOCHUCTEMBI: INPOAYUCHTHI,




KOHCYMEHTBI, peaylleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3kocucTeMsl. [Tumessle nenu u cetu. OCHOBHBIE
[I0OKA3aTeIN HKOCHCTEMBI: OHoMacca, NPOAYKLIMs. OKOJIOTMYECKHE MHPAMUJBL:
IPOAYKLUH, YHCIEHHOCTH, Onomaccel. CBOHCTBAa 3KOCHUCTEM: YCTOHYHMBOCTb,

camoperyJanus, pazputue. Cykuieccus

4.3

4.4

4.5

[Ipupoansie 3x0cucTEMBl. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTNIOTE€HHBIE DKOCHCTEMBI. ATpPO3KOCUCTEMBI. YpO0o3KOCUCTEMEL.
buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasHooOpazue kak QakTtop ycToWumMBOoCcTH d3KocucTteM. CoxpaHeHUe

OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Ouocdepe. I'paHunbl, coctaB U CTpyKTypa
ouocdepsl. JKuoe BemecTBO U ero ¢yHknuu. OcoOeHHOCTH OMOcdephl Kak
ro0ansHOM SKOcUCTeMBbl. Jl[MHaMHU4YecKkoe paBHOBECHE U oOOpaTHas CBs3b B
ouochepe. KpyroBopoTsl BemecTB W OHOTCOXMMHUYECKUE ITUKJIBI DJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

YenoseuecTBO B Ouocdepe 3emnu. AHTPONOTeHHBbIE M3MEHEHHUs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIEMBI.
OcHOBa palMOHANBHOTO  YOPABIEHUS TNPUPOJHBIMH pecypcamMu H  HUX

ucnoJyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

* buosnorus. 10 knacc. [Taceunuk B.B., Kamenckuii A.A., PyOuos A.M. u np.;
[Ton penakuueit [laceunuka B.B. Axkuronepnoe o6miectBo «31atenbeTBo
«IIpocsemienne»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., PyorioB A.M. u ap.;
[lon penakuueii [laceunnka B.B. Akiimonepuoe obmiectBo «M3natenscTBo
«IIpocsenienue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

A.IO0.Nonnea. A.B.Topranos. buosnorus B cxemax u tadiauiax IKCMO
Mocksa. 2012

I'. U. JIepuep. buosorus. [TonHbli cripaBouHuK 1J1st OArOTOBKU K E I' 3. M.
Actpenb 2012 T

['otoBumMces k ET'D. O6mias 6uonorus M Jlpoda 2012 r

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'D. O0was 6uonorus. KoHTposbHBIE U3MEPUTENbHBIE MaTepUuaibl M
[Tpoceemenne 2012 r

N.P. MyxamexanoB. Mactepckasi yuutens « TecTbl, 3a4eThl, OJIMIOIPOCHI
10-11 xmace» M «BAKO» 2007 T

O6mas 6uonorust: Yueonuk / [log pen. Koncrantunora B.M.. - M.:
Academia, 2018. - 704 c.

Bopontios, H.H. buonorus. O6mas 6uonorus. 10-11 xmaccel: YueOHUK 1J1st
o01eo0paszoBarenbHbIX yupexaeHuii: basossiit ypoens / H.H. Bopon1os. -
M.: IIpocs., 2022. - 304 c.

Hentma-Cuonnrikas, M.A. O01mas u caHuTapHasi MUKpOOHOJIOTHS ¢ TEXHUKOH
MHKPOOHOJIOTHUECKUX UCCAeA0oBaHNM: YueOHoe mocooue / M.A. Jletima-
Cuonunkas. - CII06.: Jlanb, 2022. - 588 c.

3axapos, B.b. Pabouas terpans no o6muei 6uonorun: 10-11 kmacc: k:
VYyeonuky B.b. 3axaposa, A.I'. Mycraduna, B.A. Cusornazosa, H.M.
UYepnoroii "O6mas ouonorus. 10-11 knacc" / B.b. 3axapos, E.T. 3axaposa,
A.Jl. Kynaes, B.1. CuBorna3os. - M.: Dk3ameH, 2. - 157 C.

T A JloskoBa. Iloaroroska k onumnuagam mno ouosiornu 8-11 ximaccos. M
Atipuc-nipecc 2011



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

www.informika.ru - snekrponssiii yueouuk "bruosnorus” (sep. 2.0 - 2000) u3
nukita "OOyyaroye SHIMKIoneAun" . - YueOHbIN Kypc, KOHTPOJIbHBIC
Borpocskl. (Kak nmons3oBatbesd - cM. "[lomomp".)

www.college.ru - pazagen "OTkppeiToro koutemxka" no buonorun. YueOHUK,
moenu, On-line TecTel, yauTerto.

www.skeletos.zharko.ru - "OnopHo-aBuratenbpHas cucreMa ueoBeka'.
OO6pazoBaTenbHbIN calT 1o npeameTy buomnorus, kypc Yenosek. CtpoeHue
ckenera. Meimeynas cuctema. Kak ato padotaer. [Ipunoxenus: 2 CKeIeTHBIX
SHIUKIIONEANH; IJIs1 YUUTETIS - YPOKH, JIa0OpaTOpHbIE, 6 TECTOB C OTBETaAMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot J{ansl. HoBocTu 1 0030pbI
1o Ouonoruu, 3xosiorur. [Ipodnemsl u Teopun. EcTh TeMaTHyeckue BBITYCKH,
dboToranepeu, buorpaduu BEIUKUX YUEHBIX, CIICIICIOBAPb.

www.bio.1september.ru - gis yuaureneit "S uay Ha ypok buonoruu". Ctatbu
no: boranuke, 3oomorun, bronorun - Yenosek, OOI1e OMOI0THN, DKOJIOTHH.

www.bio.1september.ru - razera "buosnorus" (MexmIy BEIXOIOM O4EPEIHOTO
HOMEpa Ta3eThl ¥ MOSBJICHUEM ITOJIHOTCKCTOBOM BEPCHH HOMEpa Ha caiTe
YCTaHOBJICH T'OJI0BOM MHTEPBaI)

www.kozlenkoa.narod.ru - Orot caiit Kosnenko A.I'. - mpenogaBaress v 1ist
npernojaBarteiici, I TeX, KTO YUUTCS CaM M YUHT JIPYTUX; OYHO H
JUCTAHIIMOHHO, OMOJIOTUH, XMMHH, IPYTUM IIPEAMETAM - C IIOMOIIIBIO
KomInbroTepa u MHTepHer.

WWW.NSU.ru buosorus B Borpocax u OTBETaX - yY€HbIE HOBOCHOUPCKOTO
AKaneMropoJika OTBE4arOT Ha BOIPOCHI CTAPIIEKIACCHUKOB.

www.websib.ru - pasnen "buonorus" HoBocubupckoii o0pa3zoBaTeibHOM
cetr. [Tonbopka MaTepHaaoB M CCHUIOK (MPOrPaMMBbl, IPOCKTHI, MATEPUAIbI Y

YPOKY, aOUTYPHEHTY).

www.nrc.edu.ru - "Brosornueckas kKapTuHa MUpa" - pas3aen IEKTPOHHOTO
yueOHuka "Konnenmuu coBpeMeHHOTo ectecTBo3Hanms". KoHmenun
MIPOMCXOXKICHUS KU3HU B Teopuu 3BoJtormu. (Ilepexosn mo cchuike BHU3Y
"anee...".)



www.floranimal.ru - "FLORANIMAL - pactenus u xuBoTHbIe" Kak
sHuukIoneaus. (Oobpem nndopmanmu Brieuatisier.) BeiOpaTs OykBYy,
OTKPOETCsI CTPaHMIIA C ABYMS OOJIBIIIMMH KOJIOHKaMH Ha3BaHW: PacTenus u
JXXuBoTHbIe. BRIOMpaeM 1Mo Ha3BaHUIO - OTKPBIBACTCS OMHMCAHKE U (OTO.

www.filin.vn.ua - "®wmmH" - WUTIOCTPUPOBAHHAS SHITUKIONENS KHBOTHBIX.
K coxxanenuto He Bce pa3fenbl roToBbl. Onucanus U Gororpadpum.

www.nasekomie.h10.ru "Hacexomsie" O HACEKOMBIX UIS IIKOJIBHUKOB -
OIMCaHKE OCHOBHBIX BUIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [TonynsipHast KHUra AKUMYIITKHHA
N.N. ¢ MHOKECTBOM IIBETHBIX PUCYHKOB U (poTorpaduid. -

www.bird.geoman.ru [Itumel. [Tonmynspras kaura Akumytikuaa M. ¢
MHOKECTBOM I[BETHBIX PUCYHKOB U (poTOrpaduii.

www.animal.geoman.ru Mup »xuBoTHBIX. [TomynspHas KHUTa AKUMYIIKWHA
N.N. c MHOKECTBOM LIBETHBIX PUCYHKOB U (hoTorpaduii.

fish.geoman.ru Peiob1. MimocTpupoBanHas SHIMKIIONEIUS PhIO.

www.plant.geoman.ru - )Ku3ub pacTeHui. 3aHUMATEIHLHO O OOTaHHKE.
bakrepuu. JlekapcTBEHHBIE pacTEHUS.

www.livt.net - siekTpoHHAs WILTFOCTPUPOBaHHAs SHIKKIIoNeAus ""YKuBbIe
cymectBa". Knaccudukarus u ¢potorpaduu 6e3 Tekcra.

www.nature.ok.ru - Peakue v ncuesaromue x)uBotHble Poccun. Onucanus u
roJioca peIKuX >KUBOTHBIX.

www.bril2002.narod.ru - bronorust mist mkonbHUKOB. KpaTkas nHbopM. 1o
pasaenam: O6mmas 6uosorust, borannka, 3oomo0rus, Yenosek.

www.festival.1september.ru - ®ectuBains negarorndeckux uaci "OTKPBITHIHA
ypok" 2006 - 2007. Paznen "[IpenonaBanue ouonorun" - 86 crareit.

www.charles-darwin.narod.ru - Yap:e3 JlapBun: Onorpadus U KHUTH.



		2026-09-08T13:37:51+0300
	ОАНО "ПОЗИЦИЯ"




