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NHNOACHHUTEJIBbHAA 3AIIHCKA

[Tpu paspaboTke mporpaMMbl MO OHONOTHM TEOPETHUECKYH) OCHOBY JUIf
OMPENENICHN MOAXOAOB K (POPMHUPOBAHHME) COJAEPXKaHHMs Y4YEOHOro mpeaMera
«buonorua» COCTaBWIM: KOHUCNTyalbHBIE TmonokeHnas @PIOC COO o
B3aUMOOOYCJIOBICHHOCTH — LIENCH, COOCpKaHHsA, Pe3yJbTaToB OOy4YeHHs W
TpeOOBaHHH K YPOBHIO MOATOTOBKH BBITYCKHHKOB, MOJIOXKEHUA 00 00MIMX LIEAX U
MPUHLIKINAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEOHEro
obwero oOpazoBanus B Poccuiickoli degepauyp, a TakKe MNONOKEHUSA O
criergrke OHONOTUH, €€ 3HAUCHUH B MO3HAHUM KUBOH MIPUPOALI H 00ECIIEYECHUH
CYIIECTBOBAHHS YETOBEUYECKOro 00IIecTBa. COrMacHO HA3BAHHBIM MOJIOXKECHUSM,
ONpeIENEeHbl OCHOBHBIE (DYHKIIUH MPOrPaMMBI IO OHOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mo OuWosorMu faéT MPEACTaBIEHHE O Lendax, 00 ofmei
cTpareruv OOYyYEHHMA, BOCIUTAHHS M Pa3BUTUA OOYYAIOMIMXCS CPEACTBAMU
yueOHOro mpeaMera «buonmorua», ompeacnseT o0s3aTenbHOe TNPESIMETHOS
COOCPKAHUE, €ro CTPYKTYPY, pacmpelesicHue Mo pasjesiaM MW TeMawm,
PEKOMEHAYEMYIO MOCICAOBATEIBHOCTE H3YYCHHA Y4eOHOTO MaTepuana ¢ yuéTom
MEKIPEAMETHBIX W BHYTPHNPEAMCTHBIX CBA3CH, IJIOTHKH 00pa3oBaTenbHOTO
IPOLECCa, BO3PACTHBIX OCOOCHHOCTEN 00YYarOIIUXCA.

B mporpamMe o OHONOTMHM TaKKe YUYNTHIBAOTCA TpeOoBaHHA K
[UIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHHIM PE3ybTaTam
o0yueHHss B (OPMHpPOBAaHMH OCHOBHBIX BHJOB Y4YeOHO-MO3HABATEIBHOI
AEATENIBHOCTH/YUEOHBIX ACHCTBUIl OOYyYarONIMXCs MO OCBOCHHID COJAEPKAHUS
OHOIOrHYECKOr0 00pa30BaHuUA.

B mporpamme mo 6uomorum (10—11 kmacewl, 6a30BbIii YPOBEHB) peaii30BaH
MPUHLKI TPEEMCTBEHHOCTH B M3y4eHWH Ouosnoruw, Onarogaps 4emy B HEH
MPOCMATPHBACTCS  HAMPABJICHHOCTh HA PAa3BHTHE 3HAHHHA, CBA3AHHBIX C
(OpPMHPOBAHHEM  E€CTECTBCHHO-HAYYHOIO  MHPOBO33PEHHs,  LIEHHOCTHBIX
OPHUEHTALNI{ JINYHOCTH, 3KOJIOTHYECKOTO MBIIUICHHS, PEACTABICHHUI O 310POBOM
o0pase >ku3HH U O€peXHBIM OTHOLICHHEM K OKpYXKalIel MpUPOOHOH cpeae.
[TosToMy Hapaay ¢ H3ydeHHEM OOMIEOMONIOTHYECKUX TEOPHH, a TAKoKe 3HAHMH O
CTPOECHUH *KHUBBIX CHCTEM PA3HOTO PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAKOIIMX B
HUX POLECCOB B MPOrpaMMme Mo OMOJIOTHH YACICHO BHUMAHHE MCIIONB30BAHHIO
MOJIYYECHHBIX 3HAHWIT B MOBCEAHEBHOMN JKH3HU TS PEIICHHS MPHKIAIHBIX 3a7ad, B
TOM YHCIE. TPOPHIAKTHKH HACIEACTBECHHBIX 3a00NICBaHM YEIOBEKa, MEIHKO-
TCHETHYECKOro KOHCYJIbTHPOBAHHA, 000CHOBaHUS IKOOTHYECKH
enecoo0pa3HOro MOBEACHHA B OKpPYKAIOWICH TPUPOAHON cpele, aHalm3a
BIIMAHUS XO3AWCTBEHHOW AEATENIbHOCTH UYEIIOBEKA HA COCTOSHHE TIPHPOJHBIX M
HCKYCCTBEHHBIX SKOCHCTEM. YCHJICHUE BHUMAHWS K MPHKJIAJHON HAPABICHHOCTH
yueOHOro mpeamera «bBHoONOrnsgy MPOAUKTOBAHO HEOOXOAUMOCTHE) 00ecmeUeHs



YCIOBUH IS PEIICHUS OJHOH M3 aKTyaJlbHBIX 33434 IIKOABHOTO OHOIOTHYECKOTO
o0pasoBaHusA, KOTOpas mpeamonaraet (opMmupoBaHHE Y  00y4Yarommuxcs
CIOCOOHOCTH afaNnTHPOBAaThCS K M3MEHEHWAM JHHAMHYHO Pa3BHBAKOLIETOCA
COBPEMEHHOTO MHUpA.

Buonorus Ha ypoBHE cpeaHero oO0mEero oOpa3oBaHUS 3aHHUMAET BAKHOE
mecto. OHa obecnieunBacT GOpMHUPOBaHHE Y O0yYAOMIMXCA NPEACTABICHUI O
HAy4HOH KapTHHE MHpa, pacliupAer U 00001IacT 3HAHWA O »KHBOH Npupoje, eé
OTNIHYUTENBHBIX TPU3HAKAX — YPOBHEBOH OPraHW3audd U 3BOJIIOLMH, CO3JAéT
YCIOBHS  AJA:. MO3HAHHS  3aKOHOB  JKMBOW  mpupodwl, (HOPMHUPOBAHHUSA
(YHKUMOHANBHOW T'PAMOTHOCTH, HABBIKOB 3O0POBOrO M 0e3omacHoro odpasa
YKH3HH, 3KOJTOTHYECKOr0 MBINLIEHHS, ICHHOCTHOIO OTHOILIEHUS K KUBOH MpPUPOAE
H YEJIOBEKY.

Bonbioe 3HaueHne OMOTOrHs UMEET TAKOKE VT PEILIEHUS BOCMHUTATENBHBIX H
pasBUBAOMIMX 33734 CpeAHero  o0miero  o0pa3oBaHHA,  COLMANU3ALHH
oOyvatompxcd. M3ydyenne 6Monorum oGecnedupacT yCIoBus Ajid PopMHpOBaHHUA
HHTCIUICKTYAIBHBIX, KOMMYHHKALUMOHHBIX W  HHPOPMALHMOHHBIX HABHIKOB,
3CTETHYECKON KyNbTYpPBl, CHOCOOCTBYET MHTErpauMd OMOJIOTMYECKHUX 3HAHWI ¢
MPEACTABICHUAMHA U3 APYTHX YUeOHBIX MPEAMETOB, B YACTHOCTH, (PU3HKHU, XUMUH
u reorpadun. HazpaHHBIC MOJIOKCHUS O TMPEAHA3HAYCHUH Y4eOHOro mpeamera
«bHonorus» COCTaBUIM OCHOBY /IS ONPEAENIEHHA NOAXOJAOB K OTOOpPY H
CTPYKTYPHPOBAHHID €r0 COJACPXKAHHUA, NPEACTABICHHOIO B MpOorpaMme o
Ouomoruu.

Ot0op coaepxkanug yuyeOHoro mpeaMera «buomorus» Ha 0asOBOM YpOBHE
OCYILECTBIEH ¢ MO3HLMI KynbTypocooOpasHOro MOAX0Jd, B COOTBETCTBHH C
KOTOPBIM OOYYarOIIHECA OO/KHBI OCBOMTH 3HAHMA M YMCHHA, 3HAYUMBIC OIS
dopmupoBanus OOIWICH KyJNbTYpPhl, ONPECACHAIOIINE AACKBATHOEC MMOBCACHHUE
4enoBeKa B OKpY’KaloLlei MpupooHoi cpeie, BocTpeGOBaHHBIC B MOBCEIHEBHOIM
KH3HH W TIPAKTUYECKOR aeaTenbHOCTH. Ocoboe MECTO B ATOH CHCTEME 3HaHWMIt
3aHUMAIOT MIEMEHTH COEPKAHUSA, KOTOPHIE CITY>KaT OCHOBOM /i (popMUpOBaHUS
MPEeACTAaBICHHH O COBPEMEHHOH eCTEeCTBEHHO-HAy4YHOH KapTHHe MHpa W
[ICHHOCTHBIX  OPHEHTAIMAX  JIMYHOCTH, CMOCOOCTBYIOIIMX  TyYMaHHU3aIl[uH
OHOJIOrHYECKOT0 0OpPa30BaHHUA.

CTpyKTypHUpOBaHHE COACPKaHHA Yy4yeOHOrO Marepuaja B MporpaMMe Mo
OHOJIOTHM OCYILECTBIICHO ¢ YYETOM MPHOPUTETHOTO 3HAYCHHA 3HAHWH 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOH TPHPOJBI, O €€ YPOBHEBOMH OpraHu3allui U
3BOJIIOLMK. B COOTBETCTBUM C 3TUM B CTPYKTYpe yucOHOro nmpeamera « buonorus»
BBIACICHBI CICOYIOWINE COACPKATENbHBIC MHHUK. «brnomorusa kak Hayka. MeToapl
HAy4HOrO Mo3HaHuA», «Kierka kak Omosiormyeckas cucTema», «OpraHH3M Kak



ouomoruveckad cucteMa», «CHcTeMa M MHOroo0pasue OpraHM4Yeckoro MHpPay,
« SBOMIOIMSA XKUBOH MPUPOABD, « IKOCUCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTH.

[ene m3yueHus yueOHoro mpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBNIQACHHE  OOYYarIUMMHCA 3HAHUAMH O  CTPYKTYPHO-(YHKIHMOHATBHOI
OpraHW3allMl >KUBBIX CHCTEM pA3HOr0 paHra M MNOPHOOPETEHUE YMEHMIA
HCTIONB30BAaTh 3TH 3HAHUA A1 TPAMOTHBIX ACHCTBHA B OTHOLICHWH OOBEKTOB
JKHBOW MPHPOABI ¥ PEIICHUA PA3JIHYHBIX YKU3HEHHBIX POOIIEM.

HocTKeHne Lenu u3ydeHus ydeOHoro npeamera «buonorus» Ha 06a30BOM
YPOBHE 00ECTICUNBACTCS PEILCHUEM CICAYOINX 3a4a9:

OCBOCHUE OOYYAOLIUMHCS] CHUCTEMBl 3HAHWI O OMONOTHYECKMX TEOPHAX,
YUEHHAX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUNOTE3aX, MPaBUIax, CAYXalluX OCHOBOI
i (OpMUPOBAHUA MPEACTABICHHH O €CTECTBEHHO-HAYYHOU KapTHHE MUpa, O
METO/JIaX HAyYHOrO TO3HAHHA, CTPOSHUHU, MHOTOOOPa3HH H OCOOEHHOCTIX JKHBBIX
CHCTEM Pa3HOTO YPOBHS OpPraHU3alliH, BBIJAIOMINXCS OTKPHITUAX U COBPEMEHHBIX
HCCIICAOBAHUAX B OUOJIOTHH,

dopMupoBaHHE Yy OOYYAOLIMXCA TO3HABATCIBHBIX, WHTCIUICKTYAJIBHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MpPOLIECCE aHANM3a AAHHBIX O MyTSIX PAa3BHTHA B
OHONMOrMM HAYYHBIX B3IJISA0B, MACH W TOAXOJOB K M3YUCHHUIO JKHUBBIX CHCTEM
Pa3HOro YPOBHA OPraHU3ALHY,

CTAHOBJICHHE Yy OO0y4Yaromuxcsd oOOWEeH KynbTypel, (YyHKIHOHANBHOM
TPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATH U OLICHUBATH ABJICHHS OKPY>KAKOLIETO
MHpa >KHBOH MpPHPOABI HA OCHOBAHHM 3HAHHI H ONBITA, TOJYYCHHBIX NPH
H3YYSHUH OHOJIOTHH,

GopMupoBaHde y OOYYAIOMIMXCS YMEHHI WUIIOCTPUPOBATh 3HAUCHHE
OHONMOTHYCCKUX 3HAHUN B MPAKTHYECKOH JEATENBHOCTH YEIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEOULMHCKUX TEXHOJIOTHUI H arpoOHOTEXHONOTHI;

BOCTIUTaHHE YOCKAEHHOCTH B BO3MOJKHOCTH TIO3HAHHS YEJIOBEKOM >KHUBOIA
MPUPOIBL, HCOOXOOUMOCTH OEPEKHOTO OTHOLLIEHHS K HEH, COOMOACHHA STHUECKUX
HOPM TpH MPOBEACHNH OHOIOTHYECKUX HCCIIEOBAHMIA;

OCO3HAHHME I[IEHHOCTH OMONOTHYECKMX 3HAHMI JJIS MOBBIICHHS YPOBHA
3KOJIOTHUECKOM KYJIBTYPHI, AN (POPMUPOBAHUS HAYYHOTO MHPOBO33PEHHUS,

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUI H YMEHHUI B IOBCETHEBHOM SKU3HN TS
OLIEHKH TIOCNECTBHIA CBOCH NEATENBHOCTH MO OTHOIIEHHIO K OKPY KaIONIeH cpene,
COOCTBEHHOMY 3J0pOBbIO, O0OCHOBaHME H COOMIOACHHE Mep MNPOPHUIAKTHKH
3a00/IeBaHUA.

B cucteme cpeanero obmiero odpazoBaHus yueOHBIH npeaMeT «BbHonorusy,
H3y4aeMblii Ha 6a30BOM YPOBHE, SBIAETCA 0043aTCIBHEIM YISOHBIM IIPEAMETOM.



JIns u3yyeHus OMonoruu Ha 0a30BOM YPOBHE CPEAHEr0 00Mmero odpazoBaHus
oTBOAUTCA 68 4yacoB: B 10 kmacce — 34 yaca (1 vyac B Henemo), B 11 knacce — 34
yaca (1 Jyac B HeZlen0).



COIJEPXAHUE OBYYEHHUA
10 KITACC

Tema 1. buosorus kak Hayka.

Buonorus xak Hayka. CBA3b OHOJIOTHH ¢ OOMICCTBCHHBIMH, TCXHHYCCKHMHA H
IPYTUMH €CTCCTBEHHBIMH HaykKamu, Ppuinocodueit, TMKOM, S3CTETUKON M MPABOM.
Pons Ouonormu B (HOPMUPOBAHHM COBPEMEHHOH HAy4yHOW KApTHHBI MHpA.
CucTteMa OHOJIOTHYECKHX HAYK.

Meroasl mo3HAHUS KUBOH NPUPOABI (HAONKOACHUE, IKCIIEPUMEHT, ONIHUCAHUE,
HU3MEpPEHNE, KIacCHu(UKauug, MOACTUPOBAHHE, CTAaTUCTHYeCKas o0O0paboTka
JIAHHBIX ).

JleMOHCTpalHu:

[Toprpetsr: Y. Japeun, I'. Mengens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabmuupl H cXeMbl: «MeTOABI TO3HAHUA JKHBOI MPHPOIBI».

JlaGopaTopHble H NpaKTHYECKHE PadOThI:

[IpakTHueckas paGota Ne 1. «Mcmonb30BaHHE Pa3MUYHBIX METOAOB TIPH
H3Y9eHUHN OHONOTHYECKIX OOBEKTOBY.

Tema 2. JKuBble CHCTEMbI H HX OPraHH3aLHSL

KuBBIE CHCTEMBI (OHOCUCTEMBI) KaK NPEeAMET U3yUeHUS OHOIOTHH. OTnHYHe
JKHBBIX CHCTEM OT HEOPTraHHYECKOM IPHPOJIBIL.

CpolicTBa OHOCHCTEM H MX pasHOOOpasue. Y POBHU OpraHu3alui OHOCHCTEM:
MOJICKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBINA, [ONMYJIALHOHHO-
BUIOBOIi, 3KOCUCTEMHBIH (OMOreOneHOTHYECKHH ), GUOC(hEPHEIIA.

JleMOHCTpaluu:

Tabmupl u cxembl: « OCHOBHBIE TIPU3HAKU JKU3HWY, « YPOBHH OPraHU3aLUH
SKUBOU IMPUPOABI».

O6opynosanne: Moaens Monekynsl JIHK.

Tema 3. XumMu4ecKHii COCTaB U CTPOCHHE KICTKH.

XUMUYECKHI COCTaB KIECTKH. XHUMHUYECKHE 3IEMEHTH MAaKPOIEMEHTHI,
MHUKPO3IEMEHTHL. Boaa 1 MUHEpANIBHBIE BEILIECTRA.

OyHKUMH BOABI H MHHEPANBHBIX BEOIeCTB B KieTke. IlopaepskaHue
OCMOTHUYECKOro OanmaHca.

Benku. CoctaB M cTpoeHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEPEL OCIIKOB.
HezaMEeHUMEBIE ¥ 3aMEHUMBIC AMUHOKHUCIIOTEL. AMHHOKHUCIIOTHEIN COCTaB. Y POBHH
CTPYKTYpPBl O€NKOBOW MONEKYJBl (MEpBHYHASA, BTOPUYHAA, TPETUYHAA H
YeTBEPTUYHAA CTPYKTypa). XHMHYECKME CBOHcTBa O¢nkoB. buonornueckue
dyHKUMU OCIIKOB.



depMeHTHI — OHONOTHYECKHE Karanu3aropbl. CTpoeHHE (DEPMEHTA;
aKTUBHBIH NEHTp, cyOcTpaTtHas croenu@uyHocTts. KodepMmeHTH. BuTaMHHBL
Otnuund PepMEHTOB OT HEOPraHUYECKHUX KATaIH3aTOPOB.

Yrnepoawl:  MOHOcaxapuabl  (TVIIOKO3a, pudo3a U A€30KCHpudO3a),
JUcaxapuabl (caxaposa, JIaKTO3a) M [OJHCAXapuabl (Kpaxmaj, TIIIHKOIEH,
LeIuT0103a). buonorundeckne (pyHKUMH YIIICBOIOB.

Jlunupel:  Tpurmuuepuabl, ¢ochomunuael, Crepouanl. I'mapo¢uIBHO-
rugpodoOupiec  cBo¥icTBa. buonormdeckne QyHkumm JaunuaoB. CpaBHEHHE
YIJIEBOJAOB, OCIKOB H TUIMHAOB KAK UCTOYHUKOB SHEPTHH.

Hyxnennoseie kucnotel: JHK wuw PHK. Hyxkneotmael — MOHOMEPE
HYKIEHHOBBIX KUCIOT. CtpoeHne U pynkuun JJHK. Crpoenue u pynkinun PHK.
Buast PHK. AT®: cTpoeHne 0 (GpyHKIHH.

[Tutonorug — Hayka o knetke. KierouHad Teopus — mpuMep B3aUMOACHCTBUS
HJeH 1 (pakTOB B HAYYHOM MO3HAHUH. MeTOaB! H3y4eHHs KIETKH.

Knerka kak wmenoctHas okuBas cHcTrema. OOmIME MPH3HAKH KIETOK:
3aMKHyTas HapykHas MemOpana, monekyiasl JHK xak reHetwueckwii ammapar,
CHCTEMA CHHTE3a Oelika.

Tumbl KJICTOK: 3yKapuoTHYeCcKas M IpokapuoTuudeckas. OcoOCHHOCTH
CTPOCHMA MPOKAPUOTHUCCKON KiIeTku. KnetouyHas crenka Oakrepuii. CTpocHHE
3YKApHOTHYECKOH KNeTKH. OCHOBHBIC OTIHYHA PACTHTENBHOH, >XHBOTHOH H
rpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KNETOK — KJIETOYHAS CTEHKA, [NIHKOKAIHMKC, UX
¢yukuun. [Tnasmaruueckas meMOpaHa, €€ cBolicTBa M pyHkumH. 1{uromnasma u e€
opradouasl. OaHoMeMOpaHHble opraHouasl kinetku: JIIC, ammapar [ombmku,
MU30COMBL.  [1ONyaBTOHOMHBIE OPraHOWMABI KICTKH. MWTOXOHIAPHH, IUTACTHUABI.
ITpoucxokacHHe MHTOXOHAPHM W miactTua. Buael mnactua, HememOpanhbie
OpPraHOUABl KJICTKH: PUOOCOMBI, KIETOYHBIA LICHTP, LUCHTPUONH, PECHUYKH,
KIYTUKA. DYyHKUHH OPraHOUIO0B KIIETKA. BKIIOYEHHUS.

SAnpo — peryaaTopHBIid HeHTp KneTku. CTpoeHUE Anpa: sAacpHas 000JIOUKa,
KapuoIia3Ma, XpOMaTHH, S/APBIIKO. XPOMOCOMEL

TpaHCIOpPT BEIIECTB B KIICTKE.

JdeMoHCcTpaLuK:

[loprpetsl: A. Jlesenryk, P. I'yk, T. [lIsann, M. Illneiinen, P. Bupxos, [k,
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panximun, K. M. bap.

Jluarpammer.  «PacnipenenieHue XHUMHYECKHUX 3JEMEHTOB B HEXHUBOIA
npupoge», «Pacnpeaeneane XuMUYECKUX 3JIEMEHTOB B JKMBOH MTPUPOILY.

Tabmaupl u cxembl: «llepuoanueckas TabyiuMLa XUMHYCCKHX 3JICMEHTOBY,
«CTpocHHUE MONEKYIBI BOAB, «bHOCHHTE3 6¢enKa», « CTpOSCHHE MONIEKYJIIBI OeNKay,
«Ctpoenne epmentay, «HyxmennoBbie kucnotel. JJHK», «CTpoeHHe MONEKYJIBI



AT®», «CTpoeHHe 3YKapPHOTHYECKOH KIETKH», «CTPOCHUE >KHBOTHOH KIIETKH»,
«CTpOCHHE PAaCTUTENBHON KIETKH», «CTPOCHUE TPOKAPUOTHUECKOH KIETKUY,
«CTpOEHME A7pa KIETKH», « YTIEBOAB, «JIumuasy,

O0opyaoBaHHe: CBETOBOH MHKpOCKON, O0OpYAOBAaHME U IPOBEACHHA
HAOMKONCHUI, HM3MEPEHMIi, 3KCNEPUMEHTOB, MHKPONpPEHapaThl pPAaCTUTENBHBIX,
KHUBOTHBIX 1 OAKTEPUANBHBIX KIICTOK.

JIaGopaTopHble H NpaKTHYeCKHe PpadoThI:

JlabGopatoprHas pabora Ne 1. «M3yueHHMe KATAIMTHYECKONH AKTUBHOCTH
(depMEHTOB (HA MPUMEPE aMIIIA3bl WITA KATaJIa3kl )».

JlabGopatopHas paGora Ne 2. «M3ydeHHE CTPOCHHA KIETOK PACTCHHMA,
YKUBOTHBIX M OaKTepuil MO MHUKPOCKONOM Ha TOTOBBIX MHKpOIpemaparax W UX
ONUCAHUEY .

Tema 4. JKu3HeaeaTeIbHOCTD KIETKH.

OOMEH BEILECTB, UM META0OMN3M. ACCUMIIALUS (IIaCTUYCCKUil OOMEH) 1
OUCCHMHITALNA (SHEPreTHYeCKuit OOMeH) — OBE CTOPOHBI €OHHOTO IMpoLecca
metabonu3ma. Ponb 3aKOHOB COXPAHCHHA BELICCTB M SHEPTMHM B MOHUMAHWH
mMeTabonu3Ma.

Tunsl oOMeHa BellecTB. aBTOTPO(MHEIN U rereporpodHeiii. Pone ¢depMeHTOB
B 0OMCHE BEIIECTB M IPEBPALICHNH SHEPTHH B KIIETKE.

®otocunTes. CBeToBas M TeMHOBad a3kl  (oTocuHTE3a. Peakuuu
dorocunTeza. IPpdexTHBHOCTE POoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A T KU3HH
Ha 3emie. BausgHue ycnosuii cpeapl Ha (POTOCHHTE3 U CHOCOOB! MOBBILIECHHS €0
MPOAYKTUBHOCTH V KYJIBTYPHBIX PaCTCHUI.

XeMOCHHTE3. XEMOCHHTE3UPYIOINE OakTepHH. 3HaYeHHE XEMOCHHTE3a Ul
KH3HH HA 3eMIIe.

OHepreTndeckuin 00MeH B KIETKe. PacliemieHue BELEeCTB, BBIACICHUEC H
AKKyMYJIUPDOBAHWE DHEPIHM B KICTKE. JTanmbl HSHEPreTHYECKOro OOMeEHa.
I'makonu3s. bpokenue U ero BuAbl. KHCIOPOAHOE OKWCICHHE, WIH KIETOYHOE
JBIXAHHE, OxucnuTensHOe (docopumpoBaHue. S} PexTUBHOCTE
3HEPreTHYECKOTO OOMEHA.

Peakuuu MarpuuHOoro cHHTe3a. [eHermueckas wuHpopMmamus u JIHK.
Peanuzanug reHeTuuyeckodl HMHpOpMaIMH B KIETKe. ['€HETHUYECKMid KOM M €ro
ceoiictBa. Tpanckpunuus — marpuyHslii cuHTe3 PHK. Tpancndauus — OuocuHTes
Oenka. 3Jrtanel TpaHcaauuMd. KoaupoBaHne aMHHOKHCIOT. Ponp pubocom B
OMOCHHTE3E OenKa.

Hexnerounsie GopMbl KU3HH — BUPYCHL. HicTopus OTKpeITHA BUpycoB (. W
HpanoBckuii). OCOOEHHOCTH CTPOCHMA M JKM3HEHHOIO LMKJIA BHPYCOB.
baxtepuodaru. bone3HH pacTeHMil, JXHBOTHBIX M UYEJIOBEKA, BHI3BIBACMEBIC
BUpycaMH. Bupyc ummyHoaedpuuura genoseka (BUY) — ozGyaurens CIIHMa.



OOpatHass ~ TpaHCKpUMNIMA, PpeBepraza W uHTerpasa.  [Ipodmnaktuka
pacmpOCTPaHEHH BUPYCHBIX 3a00I€BaHUH.

JdeMoHCcTpauum:

[optpetsr: H. K. Konerios, /I. . MBanoeckmii, K. A. TuMupsses.

TaOmuuel U cxeMmbl: «Tunbel nuTaHus», «Metabonu3m», «MHTOXOHIPHY,
«OHepreTrdueckuii 00meny, «Xmopomract», «dotocuntes», «Crpoenne HTHK»,
«CTtpocHue H PyHKLIMOHMPOBAHUE I'eHa», «CHHTE3 OenKka», «['eHeTUYCCKHI KOOy,
«Bupycny, «bakrepuodaru», «CTpoeHHEe W KW3HECHHBIN Uukin Bupyca CIIM/a,
dakTepuodaray, «Pennukauusa JHK.

ObopyaoBanue: Moaenu-anumMkanuu «Yasoenue JHK u TpaHCKpumumsa»,
«buocunTtes Oenka», « CTpoeHUe KIETKH», MoAenb cTpyKTypsl JTHK.

Tema S. PasMHOKCHHE H HHAHBHAYAJIBLHOE PA3BUTHE OPraHH3MOB.

KnerouHsli LMKJ, WIH SKU3HEHHBIH LMK KNeTkH. HHTepdaza U MHTO3,
IMpoueccel, mporekarome B uHTepdase. Pemnukanua — peakuus MaTpHYHOIO
cuateza JHK. Crpoenue XxpoMocoM. XpOMOCOMHEBIH HAGop — KapHOTHIIL
JIMNIOUWAHBIA W TAalUIOMOHBIAE ~ XPOMOCOMHBIE  HAOOpBl.  XPOMaTHIBL
L{UTOMOTHYECKHE OCHOBBI  PA3MHOKCHMA WM HHOWUBUAYAIBHOTO  PAa3BUTHSA
OPraHHU3MOB.

Heneune xinerku — muto3. Ctaaum muto3a. IIpoLecchl, MPOHCXOadlIMe Ha
pa3HBIX CTAAUAX MUTO3a. BHONOrHYecKHii CMBIC MUTO3A.

[TporpammupyeMad ru0esis KIETKH — aromTos.

@opMBI pa3MHOXKEHHs OPraHU3MOB. OECMOIoe M MonoBoe. Buael 6ecnonoro
pPa3MHOKEHUS: JACNACHHE HaABOE, IOYKOBAHHE OIHO- W MHOTOKJIETOYHBIX,
CopooOpa3oBaHKe, BETETATHRHOE Pa3sMHOKEHHE. VICKYCCTBEHHOE KIOHHPOBAaHHUE
OPraHHU3MOB, €r0 3HAYCHHE T CEICKIUN.

[TonoBoe pasMHOMKEHHE, €ro OTJIHYHA OT OECIONnoro.

Meiio3. Craguu meiioza. Ilpouecch, MPOUCXOOAIIME HA CTAAMAX MEH03a.
IToBeaenne xpoMocoM B Meno3e. KpoccHHroeep. BHONMOIMYECKWH CMBICT H
3HauYeHHe Meiio3a.

[ameroreHes — mpolecc 0Opa3oBaHHs MOJIOBBIX KJIETOK Y >KHBOTHBIX.
TTonoBBIE KENE3Bl: CEMEHHMKH M SMYHUKH. OOpasoBaHUE M Pa3sBUTHE MOJOBBIX
KIETOK — raMer (CIEepMaTO30M[, SHIEKNEeTKAa) — CHEPMATOTCHE3 M OBOIECHES.
OCOOEHHOCTH CTpOCHUs AHIEKIETOK M CIepMaTro3ougoB. OIUIOAOTBOPEHUE.
ITaprenorenes.

uauBuayanbHOe  pasBUTHE (OHTOrEHE3). OMOpPHOHANBHOE  Pa3BUTHE
(omOpuorenes). 3tanbl SMOPHOHATIBLHOTO PA3BUTHS Y IMO3BOHOYHBIX JKHMBOTHBIX:
OpobnieHne, racTpyasauusa, opraHorenes. lloctamOpuonanbHoe pa3BuTHE. THIBI
MOCTAMOPHOHANIBHOIO PA3BUTHUA. MPsAMOE, HENpsAMOe (JIMYHHOYHOE). BrnusHue



Cpe/bl Ha pPa3sBUTUE OPraHU3MOB, (PAKTOPHI, CTIOCOOHBIE BHI3BIBATH BPOXIEHHBIC
YpOACTBA.

Poct u pasBurue pacteHmii. OHTOreHE3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTaJINU Pa3BUTHUA.

JdeMoHCcTpauuu:

Tabmuubpl u cxempl: «DOpMBI Pa3MHOKEHHS OPraHU3MOBY», «JIBoiiHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX paCTCHWit», «BereraTuBHOS pPa3MHOMKEHHE
pacrenuity, «Jenenue kimeTkn Oakrtepuity, «CTpPOCHHE TOJOBBIX KIETOKY,
«CtpoeHue xpomocomel», «Kmetounsrii uukm», «Pemmkauusa JHK», «Mutosy,
«Meto3», «IIpaMoe u HempAMOe pa3sBHTHE», «['aMETOreHe3 y MICKOMUTAKILUX U
4enoBekay, « OCHOBHBIE CTAUHM OHTOIEHE3A,

O0Gopynosauue: MHKpPOCKOI,  MHKpPOIpEnaparkl «CriepMaTo30u/IbL
MJIEKOTIHTAOLIErO», «SIHuekneTka MiekonuTarmero», «Kapuokunes B kieTkax
KOpeLIKa JIyKa», MarHUTHas MOJeNb-anmiukaius «Jlenenue KIETKU», MOJIENb
HHK, mogens Metada3Hoit XpOMOCOMEI.

JlaGopaTopHble H NIpaKTHYECKHE PadOThI:

JlabopatopHas paGota Ne 3. «HabmoaeHue MHMTO3a B KICTKAX KOHYHKA
KOPELIKA JIYKA HA TOTOBBIX MUKPONIPENApaTaxy.

JlabopatopHas padora No 4. «M3ydeHHE CTPOCHHA MMOJIOBBHIX KJICTOK Ha
FOTOBBIX MHKpOTIpenaparaxy.

Tema 6. HacsieACTBEHHOCTh H H3MEHYHBOCTH OPTaHH3MOB.

[Tpenmet u 3anaun reHeTukd. McTopus pa3BUTHs FeHETUKH. Ponb IUTOIOTHH
H 3MOpPHOIOrMH B CTAHOBJICHHHM FEHETHKH. BKIaJ POCCHICKHX M 3apyOeiKHBIX
VUEHBIX B pPa3BUTHE TIEHETHKH. MeToApl TeHETHKH (THOPHUAOIOrHYECKHIA,
LUTOTCHETUYCCKHH, MONECKYIAPHO-TeHETHYECKHi). (OCHOBHBIE T'€HETHYECKUE
MOHATUA. ['eHETHYECKAas CUMBOJIMKA, HCIIONIB3YEMAdA B CXEMAaX CKPCILUMBAHUH.

3aKOHOMEPHOCTH HACJICAOBAHWS TPU3HAKOB, YCTaHOBNECHHBIE . MeHaenem.
MoHoruOpuaHOe CKPEIIMBAHHE. 3aKOH €auHo0Opasus THOPUIOB IMEPBOTO
nmokosieHus. IIpaBuiao JAOMHUHHMpPOBAHHA. 3aKOH pAacLICIICHHs IIPH3HAKOB.
I'unoresa yncToTH ramer. [TonHOEe U HEMOTHOE TOMUHUPOBAHKE.

JIUrHOpUIHOE  CKpEIIMBAHUE., 3aKOH  HE3aBHCHMOILO  HAc/EAOBaHMS
MpU3HAKOB,  [[UTOrCHETHYECKUE  OCHOBBI  JAMTCMOPUAHOIO  CKPELIMBAHUA.
AHanuzupyolee CKpelBanie. Mcnone3opaHue aHaAIU3HPYOMIETO CKPELIUBAHUS
IUTsS OTIPEAESICHNA TEHOTHITA OCOOH.

CuenyieHHOe  HacnenoBaHue npusHakoB. PaGora T. Moprana 1o
CLCTNICHHOMY HAcJICAOBAHUIO F¢HOB. HapylleHue CUECIUICHUA TEHOB B Pe3yJIbTare
KPOCCHHTOBEpA.

XPOMOCOMHAA TEOPUA HACIICACTBEHHOCTH. | €HETUYECKHE KAPTEIL.



['eHeTnka moja. XpoMOCOMHOE OMPEACTICHUE N0oNa. AYTOCOMBL U IOJIOBBIE
XPOMOCOMBI. ['OMOraMeTHBIE M TIeTeporaMeTHele OpraHusMmbl. Hacnenosanue
MIPU3HAKOB, CLECIUIEHHBIX C TOJIOM.

N3MenunBOCTh. BBl H3MEHYMBOCTH: HEHACTIEACTBCHHAS U HACICACTBEHHAS.
Pore cpempl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAUGPHKALUOHHON H3MEHUYMBOCTH. BapuauHOHHBIN PAA M BApHALHOHHAA KPUBAs.
Hopma peakuun npu3Haka. KOJTWYECTBEHHBIE M KAYECTBEHHBIC TPU3HAKA W HX
HOpMa peakuuu. CBoicTBA MOAU(PUKATHOHHON N3MEHIUBOCTH.

HacnencreeHnad, WM TEHOTUIMYECKAA, H3MEHYHBOCTh. KoMmOuHaTMBHAsA
H3MEHYMBOCTh. Meho3 ¥ MOJIOBOM IMpowecec — OCHOBA KOMOHHATHBHOMN
M3MEHYHBOCTH. MyTallHOHHAs H3MEHUNBOCTh. Knaccugukanus MyTaluii: reHHBIE,
XPOMOCOMHBIE, TeHOMHBIE, YacToTa M MpUYKHBEl MyTauuil. MyTareHHbIE (PaKTOPHL.
3aKOH rOMOJIOTHYECKUX PAAOB B HAacHeACTBEHHOM u3MeHunBoCcTH H. . Basunosa.

BHesiepHast HaCIeICTBEHHOCTE U U3MEHYHUBOCTS.

['eneruka yenoBeka. Kapmotunm denoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKA: TeHEAIOrHYCCKHEL, OIM3HCIOBEII, IMTOTEHETHYCCKIH, OMOXHMHUYECKHIA,
MOJIEKYJIAPHO-T€HETHYECKU . CoBpeMeHHOE ONpeaeneHne [CHOTHIIA:
[IOJTHOTEHOMHOE CEKBEHUPOBAHHWE, TEHOTUIIMPOBAHUE, B TOM YHCIE C MOMOILUBIO
I[P-ananu3a. HacneacTtBeHnepie 3a00JCBaHMA YEIOBEKA: TEHHBIC OOJE3HH,
OONE3HU C HACIEACTBEHHOH MPEAPACTIONOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HH.
Comaruueckue ¥ TIeHEpaTUBHBIE MyTalMd, CTBOJIOBBIE KJIETKH., [IpHHIMIIEL
30POBOTO 00pa3a KU3HH, AUATHOCTUKH, NPOQPUIAKTHKY U JICUEHHs TeHETHYECKHX
Oonesnell. MeauKO-reHeTHYECKOe KOHCYNBTHPOBAHUE. 3HAYEHHE MEAUIMHCKOMN
FEHETUKH B [IPEIOTBPALICHUH U JICUEHUH NeHETHYECKHX 3a00IeBaHuil YenoBeKa.

JleMOHCTpaluu:

[Toptpetsr: I'. Mengens, T. Mopran, ['. ae ®pu3, C. C. Yersepukor, H. B.
Tumodgees-Pecopckuii, H. 1. BaBunos.

Tabmuuer w  cxemMbl:  «MOHOTMOPMOHOE  CKPCIUMBAaHHE W €TI0
LIMTOTCHETUYECKAsA OCHOBA», «3aKOH paclleIUICHHd H €ro LHUTONeHeTHYeCKas
OCHOBa», «3aKOH  YHCTOTBl TraMer»,  «JIUTUOpUIHOE  CKpEILIMBAHHEY,
«[InTonoruueckue  OCHOBBI ~ AMTHOPUIHOrO  CKpenmBaHusA»,  «Meiio3»,
«B3auMoaclcTBUE aNENBHBIX TE€HOB», «[€HETHYECKHE KapThl PACTECHUA,
JKUBOTHBIX M 4eNOBeKa», «I'€HeTHKA Mojia», «3aKOHOMEPHOCTH HAC/EIOBaHUS,
CUCIUICHHOTO ¢ [MonoM», «KapuoTWUmbl 4YENOBEKA W JKUBOTHBIX», «BHIBI
HU3MEHUNBOCTHY, «MoaudukalMoHHas W3MEHUHMBOCTL», «HacnenoBanue pesyc-
dakTopay, «['eHETHKA TPYIIT KPOBH», « MyTaLHOHHAS H3MECHYHBOCTD).

O0GopyaoBaHHe: MOIACIH-AMIUIMKALHN «MOHOTMOPHIHOE CKpPELINBaHHEY,
«Henonnoe agomuHupoBaHue», «JurnOpuaHoe ckpemmBaHuey, <«llepexpéct



XPOMOCOM», MHUKPOCKON W MuKpompemapar «Jlposodpuna» (HOpMa, MyTalluu
(OpMBI KPBUIEER M OKPAcKH Tena), repOapuil «I"opox MOCEBHONY.

JlaboparopHbie H NPAKTHYECCKHE padoThI:

JlaGopatopHas pabota Ne 5. «M3yueHWe pe3ynbTaTOB MOHOTHOPUAHOTO U
JUTHOPHIHOIO CKPEIUBAHUS Y APO30(HIBL HA TOTOBBIX MHKpOIIPEnaparaxy.

JlabGopaTtopHas padora Ne 6. «M3yueHue MOANPUKALHOHHONH N3MEHUYHBOCTH,
IOCTPOCHUE BAPUALMOHHOTO PAAa ¥ BAPUALMOHHON KPUBOWY.

JlabGopaTtopHas paGora Ne 7. « AHanu3 MyTauui y Opo30QHIBI HA TOTOBBIX
MHUKPOTIPETIapaTaxy.

[IpakTuyeckas paGora Ne 2. «CocTaBicHHE H AHAJIU3 POJOCIOBHBIX
YEIIOBEKAY.

Tema 7. Cenexnusi opranusmMoB. OCHOBbI GHOTEXHOJIOTHH.

Cenekusa Kak HaykKa M IOpOLIECC. 3apOXKICHUE CENEKLIHH H JAOMECTHKALMA.
Yuenue H. WM. BaBumoBa 0 IeHTpax MPOUCXOXKACHHS H MHOrooOpasus
KyJBTYPHBIX pacTeHuii. LIGHTPBl MPOMCXOKACHHS AOMAIIHUX KUBOTHBIX. COpT,
MOpOJa, LITAMM.

CoBpeMEeHHBIE METOBI CeNeKUUn. MaccoBBI U MHAWBUAYAIBHBIH OTOOPEI B
CeNEKUMH PACTCHHM W JKMBOTHBIX. OLEHKA 3KCTEpbepa. BIH3KOPOACTBEHHOE
CKpelMBaHue — WMHOpUIMHI. Yuctas nvHUA. CKPEIIMBAHUC YHCTBIX JIMHMIA.
I'eTeposuc, wnu rudpuaHad cuia. HepoACTBEHHOE CKpelIMBaHHE — ayTOPUIMHI.
Orpanénnad rudpuansauua U e€  yenexu. HCKycCTBeHHBI MyTarcHes H
MOJIYYCHHUE TNOJHUILIONAOB. JIOCTIDKEHHS CENEKIMH PacTeHUl, SKUBOTHBIX H
MHKPOOPTaHU3MOB.

BUHOTEXHOOTUs KaK OTpacib MPOM3BOACTBA. ['€HHAsA HHXXEHEpUA. OTamnbl
co3ganua pexkoMmOunantHod JHK u TpancreHHeiXx opraHm3MoB. Knetounas
uxeHepud. Kinetounele KyapTypbl. MUKPOKIIOHATBHOE PA3MHOKEHHE PACTEHUN.
KionupoBanne BBICOKONIPOAYKTUBHBIX CEINBCKOXO3AWCTBEHHBIX OPraHHU3MOB.

OKkonmorudeckue W dtudeckue  npobiaemel. MO —  TeHETHYECKH
MOAU(PUIIPOBAHHBIE OPTaHNU3MBI.
JleMoHCTpauuu:

[Toprpetel: H. WM. Baeunor, 1. B. Muuypun, I'. /. Kapneuenko, M. @.
HBaHoB.

TaOmuupl ¥ cxeMbl: Kapta «LIEHTPBI TIPOMUCXOXKACHHS W MHOrooOpasus
KyJIETYPHBIX pacTeHuii», «Ilopoapl AOMAIIHUX KMBOTHBIXY», «CopTa KyJIbTYPHBIX
pactenuity, «OtaanéHHad rudopuausauus», «Pabotel akanemuka M. @. HBaHnosa»,
«[lomummongnsa», «OOBEKTBl OuUOTEXHONOTUNY, «KIICTOUHBIE KYJBTYPHL H
KIOHHPOBAHUE», « KOHCTPYMPOBAHHUE U TIEPEHOC TCHOB, XPOMOCOMY.

OGopyaoBaHHe: MYJISDKA TUIOAOB 1 KOPHEIUIOAOB AUKUX (POPM M KYIBTYPHBIX
COPTOB pacTeHuit, repdapuii «CeNnbCKOXO3IHCTBEHHBIE PACTCHUAY.



JlabGoparopHbie H NPAKTHYESCKHE paboThI:

JKCKypcust «OCHOBHBIE METOJB M AOCTIDKEHHSA CENCKUMHM pacTeHWil H
SKUBOTHBIX (Ha CENEKIMOHHYIO CTaHIHIO, [UIEMEHHYIO bepmy,
COPTOMCNBITATENBHBI  YYACTOK, B TEIUIHYHOE XO34HCTBO, JTa0OpaTOpHED
arpOYHUBEPCUTETA WIH HAYYHOTO LIEHTPA ).

11 KJTACC

Tema 1. IBomOUHOHHAS GHOJIOTHSL.

[TpeAmochIKH BO3HHKHOBEHUS SBOMIOLMOHHON TEOPHH. OBOJIOLUOHHAA
TEOpHUs U €& MeCTO B OHOJOrHH. BIHsSHHE >BOMIOIMOHHON TEOPHH HA PA3BUTHE
OUONOTUM U PYTHX HAYK.

CeugerensCTBa 3BONMIOLMU. [laneoHTONOTHYECKHE:  TIOCIEAOBATENBHOCTD
MOABJICHHA BHAOB B TAJCOHTOJOTHYECKOH JIETONNCH, MEPEXOAHBIC (DOPMBL
buoreorpaduueckue: cxoacTBo M paznnyue GayH U Grop MaTepPUKOB H OCTPOBOB.

OMOpPHOIOTHYECKHE. CXOACTBA M pPa3WuHs SMOPUOHOB Pa3HBIX BHIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHAE. TOMOJIOTMYHBIEC, AHAJIIOTHYHEIE,
pPYIMMEHTApHBIE OPraHbl, aTaBU3MBL. MONEKYIApHO-OHOXUMHYECKHE, CXOACTBO
MEXAHHW3MOB HACNEACTBEHHOCTH M OCHOBHBIX METa0OMMUECKMX MyTed y Becex
OPraHHU3MOB,

OpomoruonHas Teopus Y. JlapeuHa. TIpeAnochUikM  BO3HUKHOBEHHS
JAapBHHU3MA. JIBIKYIHE CHJIBL 3BOJIFOIMH BHAOB IO JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE MPH OTPAHHYCHHOCTH PECYpPCOB, HEONpeaeEHHAas U3MEHUYHUBOCTE,
6oppda 3a CylIeCTBOBAHUE, €CTECTBEHHEIH 0TOOP).

Cunrernyeckas Teopus >BoIOLMH (CT3) U €€ OCHOBHBIE TIONIOKEHHS.

Mukposomonus. [Tonynsuus Kak eAMHULA BUAA H SBOJIOLMH.

JBroxyniue cunbl ((pakTophl) 3BOMIONMH BUAOB B Mpupoae. MyTalMOHHBIH
MPOLECC U KOMOWHATHBHAA H3MEHYHMBOCTH, [IOMyNALMOHHBIE BOJHBI U Apeid
reHoB. M3onguus u Murpamms.

EctectBeHHBIli oTOOp — Hanpammstommii  ¢axktop 3pomonun. DopMel
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTE OPraHH3MOB Kak pe3yibTaT JBOJIOUMH. IIpuMepsl
MpUCTIOCOONEHUI Y OPraHu3MOB. ApoMOpP(O3bl M HAXOAJAMTALIHH.

Buax wu BugooOpazoBanue. Kpurepun Buaa. OcHOBHBIE  (OpPMEI
BHJ000pa30BaHus. reorpaduueckoe, IKOIOTHUCCKOE.

MakposBonrouus. PopMel  IBONIOLMH.  (pUIETHYECKAsA, AUBECPTEHTHAA,
KOHBEPreHTHasl, mapauieibHas. HeoOpaTUMOCTE IBOITIOLHH.

[TpoucxokaeHne OT HECHEUHAIN3MPOBAHHBIX MpeakoB. [Iporpeccupyromias
CrelMaNu3alus. AJanTHBHAs Paualng.

JdeMoHCcTpauuu:



[Toptpetsr: K. JIunneii, XK. b. Jlamapk, Y. /lapeun, B. O. Kopaneeckuii, K.
M. Bap, 3. I'ekkens, ©. Mromnep, A. H. Cerepros.

TaOmuue! u cxeMbl: «Pa3BUTHE OPraHUYECKOro MUpA Ha 3eMJIe», «3apoabIlld
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «@Dopmbl  OopeOBl 32
CYIIECTBOBaHHE», «ECTECTBEHHBI 0TOOP», «MHOro00Opasue COpPTOB PacTEHUI,
«MHorooGpa3zne  mopoA  SKUBOTHBIX»,  «llomymsauum»,  «MyTauHOHHAS
H3MEHYMBOCTE», «ApoMopdo3el», «HMonmoaganrauum», «OO0wWas AercHepauus»,
«IBmKywme cuiael 3Bomwouun», «Kapra-cxema wapmpyra myrtewecTsuas Y.
Hapeuna», «boppba 3a cymectBoBaHne», «IIpucnocoOIEHHOCTE OPraHU3MOBY,
«[Ceorpaduueckoe BUAOOOPA30BAHUEY , « DKOIIOTHYCCKOE BHACOOPA3OBAHME).

O0opytoBaHHE: KOJUIEKIUSA HACEKOMBIX C Pa3MYHBIMU THIAMH OKPAacKH,
HaOOp IIOAOB U CEMSH, KOJUIeKUHA «IIpUMephl 3alMTHBIX NPUCTOCOONCHUH Y
YXUBOTHBIX», MOJieNIb «OCHOBHBIE HANpPABICHHUS 3BOMIOLHH», 0O0BEMHAs MOJEIb
«CTpO€HHE MOJIOBHOIO MO3Ta MO3BOHOYHBIXY,

Buoreorpaduyeckas Kapra MHpa, KOUICKUMA «DOpMBI COXPAaHHOCTH
HCKOMAEMBIX JKMBOTHBIX W pAacTeHWit», wMozend anmmkauua «llepexpécr
XpOMOCOM», BI@XKHBIE TIpenapaTel «Pa3BuTHe Hacekomoro», «Pasputue
JMSATYIIKH», MUAKpomnpenapar «po3oduna» (Hopma, MyTaudd (GOpMEl KPBUILEB H
OKPacKH TeJa).

JIaGopaTopHbie H NPAKTHYECKHE PpAaboThI:

JlabGopatopHas pabota Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPHEOY.

JlaGoparopHas padota Ne 2. «OnucaHue npuCcnocoONIEHHOCTH OpraHu3Ma H
€€ OTHOCHTEJILHOTO XapaKTepay.

Tema 2. Bo3HHKHOBeHHE H Pa3BHTHE KH3HH HA 3emiie,

JloHayuyHBle NPEACTABICHUA O 3apPOKOCHUW JKU3HH. HaydHBIE THIOTE3BI
BOSHUKHOBEHWA >KM3HM Ha 3emiie. aOMOreHe3 M MaHcnepMmus. XHMHYECKas
3BOMOLMA. AOHOTCHHBI CHHTE3 OPraHHYCCKUX BEIICCTB M3 HEOPTaHHYECKUX.
JKCTIEPUMEHTANIBHOE MOATBEPXKACHHE XUMHUYECKOM 3BOIFOLMY. HayanbHble 3Tarel
ouonmoruveckoii 3pomonun. ['unoteza PHK-mupa. dopmupoBaHue MeMOpaHHBIX
CTPYKTYP ¥ BO3HUKHOBEHHE MNPOTOKNECTKH. TIepBBIE KJIETKHM M HX 3BOJHOIUS.
DopMHpOBaHNE OCHOBHBIX FPYIIN KUBBIX OPraHU3MOB.

PazBuTuHe kHU3HU Ha 3emiie Mo 3paMm W nepuojgaMm. Karapxeil. Apxelickas u
nporepo3oiickad 3pel. [laneosofickas 3pa u €€ nepuoabl: KeMOPUHCKHIA,
OPAOBUKCKHI, CHITYpHHCKHUI, NeBOHCKHI, KAMEHHOYTOJIBHBIM, IEPMCKHIA.

Me3030icKad 3pa U €€ MePUoAbl: TPHACOBLIM, FOPCKHIL, MEITOBOM.

KaliHo30#ickags 3pa MW €€ [MEepUoABl. TMAJCOTCHOBBI, HEOTCHOBBIN,
AHTPOTIOT€HOBHII.



XapakTepucTHKA KIMMATa M TEOJIOTHUECKUX MpOoUecCOB. OCHOBHBIC STaIlbl
3BOJIIOIMU PACTUTENBHOIO W JKUBOTHOTO MHpa. ApoMop(o3el y pacTeHHil H
KUBOTHBIX. [TosIBIEHHE, paclBET U BHIMUPAHHE TPYIII SKUBBIX OPraHU3MOB,

CucreMa OpraHMuY4eckoro MHpa Kak OTPakKeHHe 3BONMKOIMH. (OCHOBHBIE
CHUCTEMATHYECKUE TPYIINBI OPraHU3MOB,

DBOMIOLKA Y€N0BEKA. AHTPOMOJIOTHS KaK HayKa. Pa3BUTHE MPEOCTABICHMIA O
MPOUCXOXKACHUN YenoBeka. MeTroasl H3ydeHHMs AaHTpomnorene3a. CXOACTBA H
Pa3uYMs Y€NOBEKA U )KHBOTHBIX. CUCTEMATHYECKOE MOIOKEHUE YETIOBEKA.

HApmxymue  cwibl  (akTopel)  aHTpomoreHesa.  HacneactBeHHas
H3MECHYMBOCTh M €CTECTBCHHBIH OTOOp. OOwecTBeHHBIH 00pa3  »KU3HH,
M3TOTOBJICHHUE OPYAUI TPYAa, MBIILIEHHE, PEYb.

OCHOBHBIE CTaMM U BETBHU IBOJIFOLUH YEIOBEKA: aBCTPAIOMUTEKHU, UemoBek
yMenslii, YenoBek mnpaMoxoiAnmii, Yenoek HeaHaepranbckuil, Uenosek
pasyMHBIii. Haxoaku HCKOMAeMBIX OCTATKOB, BPEMs CYILECTBOBAHHUA, 001acTh
pacnpocTpaHeHus, 00BEM FOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAMS.

Yenopeueckue pacel. OCHOBHBIC  OONBIOHE  pachl.  CBPOTICOHIHASA
(eBpasmiickasi),  HErpo-aBCTpaioMAHas  (IPKBaTOpHAIbHAA),  MOHIOJIOMOHAS
(a3marcko-amepHKaHckasg).  UepTel  NMPHCTIOCOONCHHOCTH  MpeAcTaBHTENEH
YENIOBEUYCCKUX Pac K YCJIOBHUSM CYLICCTBOBaHWA. EJHMHCTBO 4YENOBEYECKHX pac.
Kpuruka pacusma.

Hdemoncrpauun:

[optpets: @. Penu, JI. ITactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuubl U cxembl: «Bo3HukHOBeHHE COJIHEUHOI CcHCTEeME», «PaspHTHE
OpraHu4YecKoro  Mupa», «PacturenesHad kierka», <«JKMBOTHAA  KIETKa»,
«[Ipoxapuotnueckas KineTka», «COBpPEMEHHAs CHUCTEMAa OPTaHHYECKOTO MHpPay,
«CpaBHCHME AHATOMHYECKUX YEPT CTPOCHHS YEITOBEKA H YECIOBEKOOOPA3HBIX
00e3psan», «OCHOBHBIC MECTa MANCOHTOJIOTUYECKMX  HAXOAOK  IPEIKOB
COBPEMEHHOr0 4esioBeKa», «llpepHeiinue nmroau», «JpesHue mronu», «Ileppbie
COBPEMEHHBIE T W», «UeNOBEUECKUE pachl».

O6opynoBanue:  Mymsbkd  «[IpoucxoxaeHHE  4elmoBeka»  (OFOCTHI
ABCTPAJIONUTEKA, TNMUTEKAHTPOIA, HEAHACPTaNblla, KPOMAHBOHLA), CIEMKH WIH
H300paKeHHS KaMEHHBIX OpYyauii MepBOOBITHOTO YeNOBEKAa (KAMHH-YOMNEPHI,
pyOouna, ckpebna), TeOXpPOHOJOrHYeCKas Tabmuua, KOJIEKUMA «DOopMEI
COXPAHHOCTH UCKOMASMBIX KUBOTHBIX M PACTECHUINY.

JlagopaTopHbie H NpaKTHYeCKHE PpadoThI:

[IpakTuueckas pabora Ne 1. «M3y4eHHE MCKOTIAEMBIX OCTATKOB PACTCHUH H
KHBOTHBIX B KOJUICKLIMAX).



DKCKypcUsl «OBOJIOMS OPraHMYECKOTO MHpa Ha 3eMiie» (B €CTECTBEHHO-
HAy4HbII WK KPAaeBEIUECKHIL My3€eil).

Tema 3. Opranu3mbl H OKPYKAIOLIAA cpeaa.

DKONOTHA KaK Hayka. 3a/1a4qd U Pa3Jelibl 3KOJIOTHH. METOABL 3KOTOTHUECKHX
HCCIEN0BAHNI. DKONOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YETOBEKA.

Cpenpl oOMTaHWA OPraHU3MOB. BOAHAs, HA3¢MHO-BO3AYLIHAA, MOYBCHHAS,
BHYTPHOPTraHU3MCHHAA.

Oxonornyeckue ¢akropel. Knaccupukaumsa >SKONOTHYECKHX (PAKTOPOB:
abuoTnueckue, OWOTHYECKHME U AHTPONOreHHBIE. JIeHCTBHE 3KOIOTHYECKUX
(aKkTOPOB HA OPTAHU3MBI.

Aluotnueckue (GakTopsl: CBET, TEMIEPATypa, BAAKHOCTE. DoTOMEpUOU3M.
ITpucmocoOneHHs  OpraHu3MOB K = JACHCTBHIO  aOHMOTHYECKHX  (PaKTOpOB.
buonoru4yeckue puTMBI.

Buotnueckne  ¢QakTopel.  Buael  OMOTHYECKMX — B3aUMOJCHCTBHIA:
KOHKYPEHLIUA, XUIIHUYECTBO, cuMOn03 U ero ¢opmel. Ilapasurusm, koonepauus,
MYTYalTi3M, KOMMEHCAJIN3M (KBAPTHPAHCTBO, HAXJIEOHWUYECCTBO). AMCHCAIH3M,
HEHTpann3M. 3HAYCHHE OHOTHYECKHX B3aMMOICHCTBHII [UIA CYLICCTBOBAHMA
OPraHU3MOB B IPUPOAHBIX COO0IIECCTBAX.

OKONOTUYECKHE XAPAKTCPUCTUKA TONyiAuud. (OCHOBHBIC —TOKA3aTeln
MOMYJALUHN, YUCIEHHOCTh, TJIOTHOCTh, POXXAAEMOCTb, CMEPTHOCTBH, IMPHPOCT,
MHUrpauys. JJMHAMUKA YHCIIEHHOCTH MONYJIALUN H €€ PeryJIAius.

Hemoncrpauun:

[Moptpetsi: A. T'ymGonear, K. @. Pynbe, 3. T'ekkens.

Tabmuusl u cxemsl: kapra «[IpuponHsie 30HB 3emmn», «Cpensl oOUTaHHUS
opraunsmoB», «®otonepuomnsmy, «llonynduun», «3aKOHOMEPHOCTH poOCTa
YUCIICHHOCTH MOMYJISILHUA NHPY30pUU-TY ek, «[ Inmessie uenmy.

JlaGopaTopHble H NpakTHYECKHEe PadoThI:

JlabopatopHas pabota Ne 3. «Mopdonorndeckue 0cOOCHHOCTH PACTCHHI U3
pa3HBIX MECT OOMTAHUD».

JlabGopatopHas pabora Ne 4. «BnustHUE CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycan.

[TpakTuyeckas padota Ne 2. «IToACHET MAOTHOCTH MONYNALMI Pa3HBIX BHIOB
pacTEeHUA».

Tema 4. Coo0LuecTBa H 3KOJIOTHYECKHE CHCTEMBI.

Coo0miecTBO OpraHu3MoB — OHMOIEHO3. CTPYKTYpHl OHOLIEHO3a: BHAOBAaf,
MPOCTPAaHCTBEHHAA, Tpoduueckas (nuuieBad). Buapi-gomMuHaHtel. CBs3M B
OHoLeHo3e.

DKOJIOTHYECKHE CHCTEMBl (3KOcHCTeMBI). Ilonatme 00 »3KocHcTeMe U
Ouoreonenose. (OYHKUMOHANBHBIE KOMIIOHCHTH JKOCHCTEMBL MPOAYLIEHTEI,



KOHCYMEHTBI, PeAyLeHTE. KpyroBOpOT BEIIECTR U MOTOK SHEPTUH B IKOCHCTEME.
Tpodpuueckue (MUIIEBBIE) YPOBHH 3KOCHCTEMBL. [IMINEBBIE LMW M CETH.
OCHOBHBIE MOKA3aTENIM 3KOCHCTEMBI OHOMAacca, MPOAYKIHS., IKOIOTHYECKHE
MUpPaMHUABL TPOAYKIMHM, YHCJIECHHOCTH, OuHOMacchl. (CBOWCTBA 3KOCHCTEM:
YCTOHYHMBOCTD, CAMOPEryJIALUA, PasBUTHE. CYKUIECCHS.

[IpupOaHBIE DKOCUCTEMBI. JKOCUCTEMBI 03P U PEeK. DKOCUCTEMA XBOWHOTO
WK IIMPOKOITMCTBEHHOTO JIeCa.

AHTPOIMOTCHHBIE  3KOCHCTEMBL.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMEIL.
buonornyeckoe u X035HCTBEHHOE 3HAYCHHE ArPOSKOCHCTEM H YPOOIKOCHCTEM.

buopaznooOpasue kak (PakTop yCTOHYHMBOCTH OHKocHcTeM. COXpaHEHHE
OHOIOTHYECKOr0 pa3Ho0Opa3us Ha 3eMIe.

Yuenne B. U. BepHaackoro o Ouocdepe. ['paHuLbI, COCTaB U CTPYKTypa
ouoceprl. XKuboe BemecTBOo u ero (yHKuUH. OcoOeHHOCTH Omocephl Kak
rn00anbHOH SKOCHCTEMBL JIMHAMHUYECKOE PaBHOBECHE M oOpaTHas CBA3b B
duocdepe.

KpyroBopoThl BEIIECTB U OHOTCOXMMUYECKHE LUKIBI 3JIEMEHTOB (YIIepoa,
a30Ta). 30HABHOCTH OHocdeprl. OCHOBHBEIE OHOMBI CYILH.

YenopeuecTBO B Onochepe 3eMiin. AHTPOIIOTEHHBIE U3MEHEHNA B Ouocdepe.
I'mobanbHBIE SKOMTOTHYECKIE TIPOOTEMEL.

CocyniecTBOBaHHE TNPUPO/BI %} YETOBEUECTRA. CoxpaHeHue
Onopa3HOOOpasua Kak OCHOBA YCTOHUMBOCTH OHochephl. OCHOBA pallHOHAIEHOIO
VIPaBACHUS TPUPOAHBIMH pecypcaMd M HX HUCHOJMB30BAHUE. J[OCTHXKEHUS
OHONIOrHH W OXpaHa MPUPOIBL.

Hdemoncrpauun:

[optpets: A. k. Tencmn, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmiupl U cxemol: «IlumeBeie nenun», «BUOLICHO3. COCTaB M CTPYKTYpay,
«[Ipupogneie cooOmectBa», «Llenu mnuTanus», «IKONOTHYECKAs THPAMUHIAY,
«buochepa U 4eT0BEK», « IKOCHCTEMA MIMPOKOTUCTBEHHOIO JIECA», « IKOCHCTEMA
XBOHHOrO  jeca», «bBHOLEHO3 BOMOEMa», «ArpoueHo3», «IIpuMepHbie
AHTPONIOT€HHBIE  BO3ACHCTBHS HaA NpUpPOaY», «BaxHelnHe HMCTOYHHKH
3arpa3HEHHUs BO3AyXa M TPYHTOBBIX BOMY, «[louBa — BakHEHINad COCTABIAIOMIAL
ouocheprl», «DakTopel Aerpanaiud mousy, «[lapHukoBeiil 3¢dext», «DakTopsl
pafHOaKTUBHOrO 3arpasHeHus Ouochepb», «OO0mas crpykrypa Ouoceph»,
«PacnipocTpanenne ku3HM B Omnocdepe», «O30HOBHIT sKpaH Ouocdepnl»,
«Kpyroeopot yrnepoaa B uocepe», « KpyroBopoT a3oTa B IpHPOAE».

ObGopyaoBaHue. MOIACTb-aNIIAKALNA « THNHYHBIE OHOLCHO3BI», repdapuit
«PactutenbHbie COOOMECTBA», KOJUIEKUMH «BroLeH03y, « BpeauTenn BayKHSHIINX
CENIbCKOXO3ANCTBEHHBIX  KYJIBTYp», TepOapul M KOJUICKUMH PACTCHUH H
JKHBOTHBIX, MPHHALIC)KALOHE K PA3HBIM DKOJIOTHYECKUM TPYINAaM OJHOTO BHJA,



KpacHas knura Poccuiickoii denepaimu, u300pakeHHs OXPAHACMBIX BHJOB
pPacTEHHI ¥ )KUBOTHBIX.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUWA IIPOTPAMMBI 1O
BHOJIOTMM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEIO
OBPA30OBAHU

Cornmacao ®I'OC COO, ycranaBmmBalwoTcs TpeOOBaHUA K Ppe3ysibTaraM
OCBOCHHA OOYYAlOMIMMUCSA TPOTpaMM  cpeaHero obmiero  oOpa3oBaHUS:
JTMYHOCTHBIM, METAMIPEAMETHBIM U MPEAMETHBIM.

JINHHOCTHBIE PE3YJIbTATHI

B CTpyKTYype NHYHOCTHBIX PE3YJIBTATOB OCBOCHUs MpeaMmera «buonorus»
BBIJEJICHBI CICAYIOIIHE COCTABJIAIOIINE. OCO3HAHUE OOYYAKOLIUMHCA POCCUICKOM
IPOKAAHCKON WACHTHYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIIBHOCTH
H CAMOOIIPCICNICHUIO, HaIudue MOTHBAUMM K  0oOydeHHI0  Ouoiorum,
LCJICHATIPABJICHHOE PA3BUTUE BHYTPECHHUX YOESKICHHH ITMYHOCTA HA OCHOBE
KIIOYEBBIX LEHHOCTEH M HCTOPHYECKMX TpPAagHLUUN PpPa3BUTHS OHOJIOTHYECKOro
3HaHWUsA, TOTOBHOCTh U CMOCOOHOCTH 00YYarOIIUMXCsl PYKOBOJACTBOBATHCA B CBOCH
JNEATEIBHOCTH IICHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, TNPUCYIIHMH CHCTEME
OHOJOrHYECKOr0  OOpa3oBaHHsl, HATWYHE JKOJIOTHUECKOTO TPABOCO3HAHUA,
CIOCOOHOCTH CTABUTH LIENTH U CTPOUTH KU3HEHHBIE [L1aHEL

JINYHOCTHBIE PE3yIbTAaThl OCBOCHHUA MpeaMera «bHonorns» IOCTUTarTCs B
CAMHCTBE Y4eOHOW W BOCIMTATCIBHOW JAEATENBHOCTH B COOTBETCTBHH €
TPAAULHUOHHEIMA POCCHICKUMH COLMOKYJIBTYPHBIMH, HCTOPUYECKHMH U IyXOBHO-
HPaBCTBECHHBIMH LICHHOCTSAMH, TPUHATHIME B OOLICCTBE MPABHIAMH U HOPMaMH
MOBCACHUSA M CIOCOOCTBYIOT TpOLECCaM CaMOIMO3HAHHS, CAMOBOCHHTAHHS H
CAMOpPA3BUTHA, Pa3BUTHUA BHYTPEHHEH [MMO3HIMHM JIMYHOCTH, NATPHOTU3MA,
YBaKEHHUs K 3aKOHY U NMPaBONOPAJAKY, YSIOBEKY Tpyda H CTapllieMy IOKOJICHHIO,
B3aMMHOTO YBAKEHHA, OCpEeKHOr0 OTHOIIEHHA K KYJABTYPHOMY HACIEAMI0 H
TpaJUIUsAM MHOTOHALHOHANBHOrO Hapoaa Poccuiickoii ®enepanuu, npupoje u
OKpY>KaroLlei cpene.

JIMYHOCTHBIE PE3YNBTaTBl OCBOCHHA yueOHOro mnpeaMmera «buonormsa»
OOJKHBI OTPA’KaTh FTOTOBHOCTH U CMIOCOOHOCTH 00YYAOMIMXCS PYKOBOACTBOBATHCS
chOpPMUPOBAHHON BHYTPEHHEH NO3MUMCH JIMYHOCTH, CHUCTEMOH LCHHOCTHBIX
OPHECHTALUMI, TIO3WTUBHBIX BHYTPEHHHX  YOCKIOCHWH, COOTBETCTBYHOLIMX
TPAAULIMOHHBIM LIEHHOCTSAM POCCHIICKOr0 OOINECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA U ONBITA ACATEIBHOCTH B IMPOLIECCE PealU3allHd OCHOBHBIX HAIPABIICHUIA
BOCITUTATENBHON ACATENBHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHNS:

C(OPMHUPOBAHHOCTh MPAXKAAHCKOM MO3UIMH 00YUYAKOLIErocd Kak akTHBHOTO H

OTBETCTBEHHOTO WICHA POCCUHCKOTO O0IIECTBA,



OCO3HAHUE CBOMX KOHCTUTYILHOHHBIX IpaB M O0A3aHHOCTEH, YBaKEHUE
3aKOHA U [MPaBOMOPAJKa,

TOTOBHOCTE K COBMECTHOM TBOPYECKOH HEATEIBHOCTH TMPU CO3AAHHH
y4eOHBIX MPOEKTOB, PEIIECHUH YYEOHBIX M TMO3HABATEIBHBIX 3a7a4, BBHIMQIHEHUH
OUONOTHYECKUX YKCTIEPUMEHTOB,

CHOCOOHOCTE  OMPEACHIATE COOCTBEHHYI0 MO3WLHUI0 MO OTHOLICHHK) K
ABIICHUAM COBPEMEHHOM KU3HU W OOBACHATE €&,

YMCHUE YUWUTBHIBATH B CBOMX ACHCTBHAX HEOOXOOUMOCTH KOHCTPYKTHBHOIO
B3aUMOACHCTBUA JIFOACH € Pa3HBIMU YOS)KICHUAMH, KYJIBTYPHBIMU LEHHOCTAMHU H
COLHAJIBHBIM ITOJIOKEHUEM

TOTOBHOCTE K COTPYOHHYECTBY B IHPOLECCE COBMECTHOTO BBITOJHCHHUS
y4eOHBIX, IO3HABATEIBHBIX M HCCIEAOBATENBCKHX  33Ja4, YBAKUTEIBHOIO
OTHOIIEHHS K MHEHHUK) ONMOHEHTOB MPH OOCYXXIEHWUH CIOPHBIX BONPOCOB
OUOIOTHYECKOTO COACPKAHU,

TOTOBHOCTE K TYMAHUTAPHOHM U BOJIOHTEPCKOM ACATENBHOCTH,

2) DIaTPHOTHYECKOr0 BOCIIHTAHMS

c(hOpMHUPOBAHHOCTE POCCHHCKOM IPKIAHCKO UACHTUYHOCTH,
MaTPHOTU3MA, YBAXKECHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IIEPEX
PoauHoli, ropaoctu 3a CBOW Kpa#, CBOWO PoauHy, CBOH S3BIK H KYJBTYPY,
MPOLLIOE U HACTOALIEE MHOTOHAIMOHANBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K NPUPOJHOMY HACHEAUIO U NMAMATHUKAM MPUPOIBL,
JNOCTHKEHUAM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYAE,

CNOCOOHOCTE OLICHHBATH BKJAJ POCCHHCKUX YYEHBIX B CTAHOBJICHUE H
pazBuTHE OWOJIOTHH, MOHUMAHWsA 3HAYCHHA OUOJIOTMH B TO3HAHWH 3aKOHOB
MPUPOABI, B XKH3HHU YETTOBEKA U COBPEMEHHOTO O0LIECTBA,

nachHas yOe)KIEHHOCTh, TOTOBHOCTH K CHYKCHHMIO H 3amute OTEYECTBa,
OTBETCTBEHHOCTB 32 €70 CyAp0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHHS:

OCO3HAHHE NYXOBHBIX LICHHOCTEH POCCHICKOrO HApO/a,

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUA, 3TUYECKOrO MOBEACHNUS;

cnoCcOOHOCTh OIICHHBATh CHTYAllMIO M MPUHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIBHO-HPABCTBCHHEBIE HOPMBI H LICHHOCTH;

OCO3HAHHE JTMYHOIO BKJIa/a B MOCTPOSHUE YCTOHUMBOTrO Oy AyIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTEIAM, CO3JAHUIO CEMBH HA OCHOBE
OCO3HAHHOI0 MPHUHATHA LEHHOCTEH CeMEHHOH J>KH3HHM B COOTBETCTBHH ¢
TPAOULHUAMHA HApOoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCNIUTAHHUS:

ICTETUYECKOE OTHOMICHHE K MHPY, BKJIKYAsg ICTETUKY OBITa, HAYYHOro H
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPYyAQ, OOLIECTBEHHBIX OTHOLLICHHIA,



NOHUMAHHE 3MOLMOHANBHOTO BO3ACHCTBUSA SKHBOH MPUPOBL H €€ IIEHHOCTH,

TOTOBHOCTE K CAMOBBID@XECHHIO B pPa3HBIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSBJIATh Ka4eCTBA TBOPUECKOH JINUHOCTH,

S) ¢pu3uvyeckoro BOCHNHTAHUA, POPMHPOBAHHS KYJABTYPHI 3J0POBbS H
IMOUHOHAIBHOTO GJIArOMmOy HA:

NOHHMAaHUE W pealM3auus 340poBoro u Oe3omacHoro obpaza KU3HH
(3m0poBO¢  THTAaHHE, COONIOACHWE THUTHEHHYECKMX TMpaBWJI W HODPM,
cOATAHCUPOBAHHBIM PEXXUM  3aHATHH W OTABIXA, peryiasapHads Quindeckas
AKTHBHOCTB), OE€PEKHOTO, OTBETCTBEHHOT0O H KOMIICTEHTHOIO OTHOILOCHHA K
COOCTBEHHOMY (DPM3UYCCKOMY U MICUXUYECCKOMY 3I0POBBIO;

NOHUMAHHE [IEHHOCTH MpaBWI WHAMBUAYAJIBHOTO W  KOJUIEKTHBHOTO
0€30MacHOTO MOBEACHUS B CUTYALUAX, YTPOXKAOIIUX 3JOPOBBEO U SKH3HHU JTHOACH

OCO3HAHHE MOCNEACTBUN M HETIPUATHS BPEAHBIX NPUBBIYEK (YHOTpeOneHHus
aJIKOrOJIsl, HAPKOTHKOB, KYPEHHUS ),

6) TpyA0BOro BOCIIHTAHNSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEePCTBA, TPYAOMOOHE;

TOTOBHOCTh K AKTHBHOW JAEATENIBHOCTH TEXHOJIOTHYECCKOH H COLMANBHOMN
HAMPABJICHHOCTH, CNOCOOHOCTh MHULMHPOBATD, INITAHUPOBATh U CAMOCTOATEIIBHO
BBITIOJIHATE TAKYIO AEATENIBHOCTD,

HHTEPEC K PAsIHYHBIM cepaM NpoPeCcCHOHANBHON NEATETBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIN BHIOOpP Oyaymell mnpodeccHM W pealu30BHIBATH
COOCTBEHHBIE YKN3HCHHBIE TJIAHBI,

FOTOBHOCTE H CIIOCOOHOCTH K OOpasoBaHHE) M €aMOOOpa3’OBaHHIO Ha
MPOTSLKEHUU BCEH JKU3HM,

7) 3K0JIOTHYECKOr0 BOCIMTAHUSL:

SKONIOTHYCCKU LIENECO00PAa3HOE OTHOMICHHE K MPUPOAE KAK HCTOYHHKY
KH3HH Ha 3eMIie, OCHOBE €& CYIIECCTBOBAHUSA,

TOBBIIICHHE YPOBHA OJKOJIOTHYECKOH KYJBTYPBI. MPHOOPETCHHE OMBITA
[UIAHUPOBAHHA TOCTYNKOB M OLEHKH HMX BO3MOXHBIX TMOCIEACTBUN A
OKpY>KaloIIeit Cpeasl,

OCO3HAHHE TNIO0ANBHOTO XapaKTepa JKONOTHYECKUX Mpo0meM W myTeil ux
peIIeHus;

CNOCOOHOCTh HCTIONB30BATE NPHOOPETAEMBIE MPH HM3YYECHUH OHONOTHH
3HaHWS H YMEHHS TIPU PEWCHUH MpoldieM, CBA3AHHBIX € PalMOHATIBLHBIM
MPUPOJONONAB30BaHNEM  (COOMIONEHNE TIPaBWI  TOBEACHUS B MPHPOJE,
HAMpABJICHHEIX HA COXPAHEHHE PABHOBECHA B HKOCHCTEMAX, OXPaHy BHIOB,
3KoCHCTEM, OHOChEpHI ),



AKTHBHOEC HENPUATHE JOCHCTBHH, TNPHHOCANINX Bped  OKPYKaKIUEH
MPUPOIHOH cpele, YMEHHE MPOTHO3HPOBATH HEOIArOMPUATHHIE 3KOIOTHYECKHE
MOCIEACTBUS IPEANPUHUMAECMBIX JACHCTBHI M NPEIOTBpaLlLaTh UX,

HAJIMYHE PA3BUTOrO 3KOIIOMHYECKOr0 MBIIUICHUS, SKOJIOTHYECKOH KYJIBTYpHI,
OTBITA JEATENIBHOCTH 3KOJIOTHYECKOM HaIpPaBICHHOCTH, YMEHHUA
PYKOBOACTBOBATECA UMM B IIO3HABATEIIBHON, KOMMYHHUKATHUBHONW W COLHAIIBHON
[IPAKTUKE, TOTOBHOCTH K YYACTHIO B NPAKTHYECKON ACATENBHOCTH SKOIOTHYECKOM
HANPABJICHHOCTH,

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

C(hOPMUPOBAHHOCTE MHPOBO33PEHHUA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHK) Pa3BUTHs HAyKU M OOLIECTBEHHOH MPAKTHUKU, OCHOBAHHOIO Ha AMANOTe
KYJIETYp, CIOCOOCTBYIOIIETO OCO3HAHHE) CBOECTO MECTA B IOMHKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHNE A3BIKOBOH M YHTATENBCKOU KYJIBTYpHl Kak CpeacTea
B3aUMOAEHCTBHA MEXIY JIIOABMH H MO3HAHHS MHPa,

NOHUMaHUE chneuuGuKH OWOJIOTMH KaK HAayKW, OCO3HAHHA €& pONH B
$OpMUPOBAHUH PALMOHANBHOTO HAYYHOIO MBILUICHHS, CO3OAHUH LEIOCTHOTO
MPEACTaBICHUA 00 OKPYXAIILEM MHPE KaK O €OWHCTBE NPHUPOIBI, YEJIOBEKA H
o0lIeCTBa, B TO3HAHWH MPUPOAHBIX 3aKOHOMEPHOCTEH H pPELIeHUH Mpodiiem
COXPaHEHWA MIPUPOAHOrO PABHOBECHS,

YOSKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH NS COBPEMEHHOH IMBHIIH3AINH:
O0ECMEUeHUs HOBOIO YPOBHSA pa3BUTUS MEIULMHBL, CO3JaHHE MEPCIECKTHBHBIX
OHOTEXHONOTHH, CMOCOOHBIX  peIaTh PECYPCHBIE  TNPOOJAEMBI  Pa3BUTHS
4eJIOBEYECTBA, MOUCKA MyTeH BBIXOJA U3 NTOOATBHBIX IKOJIOTHUECKUX NPOOJIEM H
o0ecrneueHuss  mepexoJa K YCTOWYHMBOMY — Pa3BUTHK),  PallHOHAIBHOMY
HCTIOJIB30BAHUIO TIPUPOAHBIX PECYpPCOB U (OPMHPOBAHMIO HOBHIX CTAHIAPTOB
JKU3HH,

3aHHTCPECOBAHHOCTE B TONYYCHHW OWONOTMYCCKUX 3HAHHH B LEJAX
MOBBILICHUA OOMICH KyJBTYpPBl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, Kak
COCTABHOM 4YacTH (PYHKIMOHANBHOH TPaMOTHOCTH OOydarommxcs, GpopMupyemMoii
MpU U3YYECHUH OUOJIOTHH;

MOHHUMAHHE CYIIHOCTH METOA0B MO3HAHUSA, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOOCOOHOCTH WCHONBb30BATh MOJYYAEMBbIE 3HAHHS [ aHauu3a o
OOBACHEHUs SABJIEHUN OKPYXAIOIIETO MUpPA U NMPOUCXOAANIMX B HEM U3MEHCHHIA,
yMEHHME Acnarb OOOCHOBAHHBIC 3aKIIOYECHHSA HA OCHOBE HAyYHBIX (AKTOB H
HUMEFOIINXCS JAHHBIX C LETBI MOIYYEHHI JOCTOBEPHBIX BBIBO/IOB,

CHOCOOHOCTE CAMOCTOATENIBHO MCIONB30BATH OMONIOTMYECKUE 3HAHHSA AJIA
peLeHUs MPoOIEM B PCAIBHBIX KH3HCHHBIX CUTYaLMAX;

OCO3HAHHE LECHHOCTH HAYYHOH JEATEIIBHOCTH, TOTOBHOCTH OCYLUIECTBIIATH
[IPOEKTHYIO U UCCIIEAOBATENIBCKYHO ACATENIBHOCTE HHANBUAYAJIBHO U B TPYIINIE,



TOTOBHOCTE M CIIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3OBaHHID H
CaMOO0OPa30BaHUI), K AKTHMBHOMY NOJIYYEHHIO HOBBIX 3HaHWi MO OHOJOTUM B
COOTBETCTBUH ¢ KU3HEHHBIMH TIOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIE Pe3yabTaTEl OCBOCHHS YYEOHOTO MpeaMera «buonorusy
BKJIIOYAKOT: 3HAYHMBIE MAiA (OPMUPOBAHMA MHPOBO33PEHHUA OOyYarOIIUXxCs
MEKANCUMILUIMHAPHBIE (MEKIPEAMETHBIC) OOLICHAYYHBIC TIOHATHS, OTPAKAFOLIHE
LEJIOCTHOCTE HAyYHOW KApTHHBI MHpPAa M CHeuudpuKky METONOB TIO3HAHHA,
HCTIONIB3YEMBIX B €CTCCTBEHHBIX HAayKax (BEILUECTBO, PHEPrus, ABICHUE, TPOLIECC,
CHCTEMA, HAy4YHBIN (aKT, MPUHLNUI, HIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
HCCNENOBAaHHE,  HAONIOJEHHE,  H3MEPEHHE,  OKCIOEPUMEHT U JPYrux),
VHUBEPCAJIbHBIE Y4YeOHBIE JCHCTBUA (TMO3HABATENIBHBIC, KOMMYHHKATHBHEIE,

pETYIIATHBHBIE), o0ecnevuBaronme (hOpMUpOBaHUE (pYHKIMOHATBHOH
TPAMOTHOCTH U COLMANBHOM KOMNETCHIMH OOYYaroIMXCs, CIOCOOHOCTH
O0y4aroIHX CA HCTIONIB30BaTh OCBOCHHBIE MEKTUCIUIUTHHAPHEIE,

MHUPOBO33PCHUYECCKUE 3HAHHA W YHUBEPCAIbHBIC Y4YcOHBIC JCHCTBUA B
[TO3HABATEIIEHON ¥ COLMAIBHON ITPAKTHKE.

MertanpeaMeTHbIE PE3yNbTaTel OCBOCHHMS IPOTPAMMBI CPEAHEro OOIIEero
00pa3oBaHUA JOIKHBI OTPAXKATH:

OBiageHne  YHHBEpPCAJIbHBIMH y4eOHBIMH MO3HABATEILHBIMH
AeHCTBHAMMH:

1) 6a3oBbie JOrHYecKHe JeHCTBHA:

CaAMOCTOATENIBHO  (POPMYNHPOBaTE M AKTYaJIH3HPOBATh  NPOOIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE,

WCIOIB30BAaTh [P OCBOCHHWH 3HAHWA MPUEMBL JIOTHYECKOTO MBILLUICHUA
(aHanm3a, CHHTE3a, CPABHECHHUS, Kiaccu(pukauuu, 06001IEHIA), pACKPBIBATH CMBIC]T
OHOMOrHYCCKUX MOHATHI (BBIOCITATh UX XAPAKTEPHBIC TPH3HAKH, YCTAHABIHBATH
CBSI3W C IPYTUMH MOHATHAMHU ),

OMpEACNATh LCHM ACATCIBHOCTH, 3aJaBas [MapaMeTpbl H KPUTEPUH HX
JOCTUKEHUS, COOTHOCHTE PE3YJILTAThI ACATCIEHOCTH C TIOCTABJIEHHBIMHU 1ENTAMH;

UCIONIb30BaTh OUOJIOTHYECKUE TIOHATHS 1T OOBACHEHUS (aKTOB U SIBJICHWIA
SKUBOU MMPUPOABL,

CTPOUTH JIOTHUECKUE PACCYXXACHHUS (MHAYKTHBHBIE, ACAYKTUBHBIE, MO
AHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TPOTUBOPEHYHs B PacCMAaTPUBAECMBIX
ABJICHUAX, POPMYTHPOBATE BHIBOJBL U 3aKITFOUYCHNS,

OPUMEHATh  CXEMHO-MOJECNBHBIE  CPEACTBA s MPEACTABIICHUSA
CYLICCTBCHHBIX CBA3CH M OTHOLICHHH B HM3y4aeMBIX OMOJIOTMUECKHX OOBEKTax, a



TAKXXe  [POTHBOPEYMH  pasHOrO0  pojda, BBIABICHHBIX B PasiIHYHBIX
HH(OPMAIIMOHHBIX HCTOYHHKAX

paspadaTeiBaTh IUIaH PELICHUS NMPOOJEMBL C YYETOM AHAIN3a MMEIOLIHUXCS
MaTE€PHATBHBIX U HEMATEPUANBHBIX PECYPCOB;

BHOCHUTBH KOPPEKTURHI B NEATECIBHOCTD, OLICHUBATh COOTBETCTBHE PE3Y/IBTATOB
LIeJIAM, OLICHHBATh PUCKH MOCICACTBUN ACATEIBHOCTH,

KOOPAMHHPOBATH M  BHIMONHATH pabOTy B YCIOBHAX  PEabHOIO,
BUPTYATBHOIO H KOMOMHHPOBAHHOTO B3aUMOJCHCTBHUSA;

Pa3BUBATh KPEATHBHOE MBILUICHUE NPH PELICHHH KU3HEHHBIX MPOOIEM.

2) 6a3zoBble HeCe10BATeNbCKHE AeHCTBHS:

BJIAJICTh HABBIKAMH YYE€OHO-UCCIIEA0BATENBCKOM H IPOEKTHOM NEATENBHOCTH,
HABBIKAMH  paspellieHud po0ieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaAMOCTOATENBHOMY MOUCKY METOAOB PELICHUS NPAKTHYECCKUX 3a/1a4, TPUMEHEHUED
pa3IHYHBEIX METOOB MMO3HAHMS,

WCIOJIB30BATh PA3NIMYHBIE BHUABL JACATENBHOCTH MO TOJYUYCHHIO HOBOTO
3HAHWS, €r0 MHTEPHpETaluMH, MPEeOOpA3OBAHHIO W TPUMEHEHHIO B Y4eOHBIX
CHTYALUAX, B TOM YHCJIE TIPU CO3JAHUH YUECOHBIX U COLMAITBHBIX MPOEKTOB,

(GopMHPOBATh HAYYHBIA TUM MBILUICHUA, BIAAECTh HAYYHON TEPMHUHOJIOTHUEH,
KIIOUYCBBIMH OHATUAMH U METOAAMH;

CTaBUTH H (POpMYyNHpPOBaTh COOCTBEHHBIE 3afladyd B 00pa30BaTENbHOI
AEATEIBHOCTH M )KHU3HEHHBIX CHTYalLUsX,

BBIABJIATE NPHYHHHO-CICACTBEHHBIE CBA3M M aAKTYaJlM3HPOBATH 3a7a4y,
BBIIBUraTh THIIOTE3Y €€ PEIICHUs, HAXOAHUTh apryMEHTHl Ul N0KAa3aTesIbCTBa
CBOUX YTBEPXKICHUI, 3a1aBaTh MapaMeTPhl U KPUTEPUH PELICHUS;

AHANTM3UPOBaTh MONIYYCHHBIC B XOAE PCHICHHS 3a0aud  PE3yJIBTATHI,
KPUTHYECKH OLICHHBATH UX AOCTOBEPHOCTH, IPOTHO3UPOBATH N3MCHEHUE B HOBBIX
YCIOBHAX;

AABATh OLICHKY HOBBIM CHTYAaUMsM, OLCHUBATH TPUOOPETEHHBIN OIBIT,

OCYILECTB/IATE LIEICHAMPABICHHBINH MOUCK MEPEHOCca CPEACTB U CIOCOOOB
NCHCTBHS B MPO(ECCHOHANBHYIO CPEay,

YMETh NMEPEHOCHTh 3HAHHs B MO3HABATENIBHYIO M NPAKTHYECKYIO 00IacTH
KU3HEAEATENIBHOCTH

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUCOHBIX MPEAMETOB;

BBIIBUI'aTh HOBHIE MACH, NPEAJIaraTb OPUIrHHAJIBHBIE MOAXOABl H PELICHUA,
CTaBUTH NPOOIEMBI U 337249, JOMYCKAKIINE ATbTEPHATUBHBIE PEIICHNA.

3) padoTa ¢ uHpopmauHeii:

OPUCHTUPOBATHCA B PA3IMYHBIX UCTOYHHMKAX MHPOPMALMH (TEKCTE YUEOHOro
nmocoOusA, HAyYHO-TIOMYJIAPHON JMTeparype, OHONOTMYECKHX CIIOBapsxX H
CIPAaBOYHHMKAX, KOMMBIOTCPHBIX 6a3zax maHHbIX, B MHTEpHETE), aHAIH3HPOBAThH



HH(OPMALUMIO pasNUYHBIX BUAOB U (POPM MpEeACTaBICHHA, KPHTHYECKU OLICHUBATh
€& JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTD;

(pOpMYJIHPOBATh 3aMPOCH U MPUMEHATh Pa3NIMYHbIC METOMBI TPH MOUCKE U
otOope Onomornyeckoil HHpopManuy, HeOOXOAUMOH [UIS BBIMOJIHEHHS YYeOHBIX
3a7a4,

npuodGpeTaTs OMBIT WCHONB30BaHHA HHPOPMALKMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIi, COBEPLICHCTBOBATH KYJIBTYPY AKTUBHOTO MCIIONB30BAHUS PA3IHYHBIX
MMOUCKOBBIX CHCTEM,

CaMOCTOATENIFHO  BBIOHpAaTh  ONTHMANbHYIO  (GOpMy  IpPeaCTABIICHHS
oronoruyeckoi nHpopMaumn (CxeMbl, rpaduku, JUArpaMMbl, TAOJIHULBI, PUCYHKH
H Apyroe),

UCMONIB30BATh HAYYHBIM S3BIK B KAueCTBE CpeacTBa npu  pabore ¢
Ouomornveckoii MHpOpMaLHMEH: NPUMEHATH XUMHYECKHE, (PUIMUECKUE H
MAaT€MaTHYECKHE 3HAKM U CHMBOJBI, (POpMynsl, a0OpeBUATYPy, HOMEHKIATYpY,
HCTIONIB30BaTE M NPeoOpa3oBHIBATH  3HAKOBO-CUMBONMYECKHE  CPEACTBA
HATISAOHOCTH,

BIAJETh  HABBIKAMH  PAaclO3HaBaHMd W 3al0MTel  HHpOpMALUH,
HHPOPMAHOHHO 0€30MaCHOCTH JIMYHOCTH.

OsjageHHe YHHBePCAJbHBIMH KOMMYHHKATHBHBIMH AeHCTBHAMH:

1) oG1ienue:

OCYIIECTBAATH KOMMYHHKAIIMH BO BCEX C(pepax >KU3HH, AKTHBHO YUaCTBOBATh
B UAJIONe WM AMCKYCCHM MO CYILECTBY OOCYKAAEMOIl TEMBI (YMEHHE 3a/1aBaTh
BOMPOCH], BHICKA3BIBATH CYXKIEHHA OTHOCHTENBHO BBIIOMHEHHs MpeIaracMoi
3aJ]a4, YYUTBHIBATh HHTEPECH H COITIACOBAHHOCTEH MO3HLMH APYTHX YYAaCTHHKOB
OHAJIOTA WIH JUCKYCCHH ),

pacno3HaBaTh HEBEPOATbHBIE CPEeaCcTBa OOIICHHS, MMOHUMATh 3HAYCHUE
COLHAJIBHBIX 3HAKOB, NPEANOCBUIOK BO3HHKHOBCHHMA KOH(IMKTHBIX CHTYALWIA,
YMEThb CMrYarh KOH(IUKTEL U BECTH NIEPETOBOPEIL,

BIAJICTh PA3INYHBIMHM CMoco0amMHu OONICHHS M B3aHMOJEHCTBHUS, MOHUMATh
HAMEPEHHUs APYTUX JIFOJEH, MPOSBNATh YBAKUTETBHOE OTHONICHHE K cO0eCe THUKY
H B KOPpeKTHO# popMe GOPMYJIHPOBATh CBOH BO3PAKEHHU,

Pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOK TOUKY 3PEHUSA C HCIOAB30BAHHEM
A3BIKOBBIX CPEJICTB,

2) COBMECTHAS NeATe/IbHOCTD:

NIOHUMATh M HCIOB30BaTh NPEUMYIIECTBA KOMAHAHONH M WHAMBUAYAIBHOM
paGoTHI NP pelIeHUH OMONOTHYECKOH MTpodnaeMbl, 000CHOBBIBATE HEOOX0 JUMOCTD
MPUMEHEHHA TPYIMOBLIX (POpM B3aNMOACHCTBUS TIPH PELICHHN yueGHOH 3a1ayn;,

BEIOMpATh TEMATHKY M METOJbl COBMECTHBIX ACHCTBMI ¢ y4éTOoM OOIIMX
HHTEPECOB H BO3MOYKHOCTEHN KAKIOrO WieHa KOJUICKTHBA,



NpUHUMATh LEMH  COBMECTHOH  JEATENIBHOCTH, OpPraHU30BBIBaTH U
KOOPAUHHUPOBATh JNCHCTBHA MO €€ NOCTIPKCHHUI). COCTABATH IUIAH JICHCTBHIA,
pacnpenenars POl ¢ YYETOM MHEHMIl YYaCTHHKOB, OOCYKAATh PE3YAbTATHI
COBMECTHOH paboTHI,

OLICHHBATh KAUECTBO CBOEr0 BKIAJa M KaXXAOr0 YYaCTHHKAa KOMaHIbl B
oO1mii pe3yapTar mo pa3paboTaHHBIM KPUTCPHAM,

npeaaratb HOBBIC IPOCKTHl, OLUCHUBATH HACH C MO3WLHH HOBHU3HEL,
OPUTUHAIBHOCTH, IPAKTUYECCKONH 3HAYUMOCTH,

OCYIICCTBIIATE [MO3UTHBHOE CTPATETHYECKOE TOBEACHUE B  Pa3IHMYHBIX
CHTYaLUAX, IPOABJIATE TBOPYECCTBO H BOOOPAKEHHE, OBITh MHULMATHBHEIM.

OB/1ageHne YHHBEPCAJIbHBIMH PEryISTHBHBIMH JCHCTBHAMH:

1) camoopranusanus:

UCMONB30BaTh OMONOTHYECKHE 3HAHUSA /U4 BBIABICHUS MOpoOONEM H HX
PEIICHUS B )KU3HECHHBIX U YYEOHBIX CUTYALUIX,

BEIOMpATh HA OCHOBE OHOJIOTMYECKUMX 3HAHWUN LENCBHIE M CMBICJIOBBIC
YCTAHOBKH B CBOMX ACHCTBHUAX M IMOCTYIIKAX MO OTHOLICHHIO K SKUBOI MpHPOIE,
CBOEMY 340POBBIO U 3A0POBBIO OKPY’KAIOLLHUX,

CaMOCTOSTENIBHO OCYIICCTBIIATD TO3HABATEIBHYI) AEATEIBHOCTD, BBISBISATH
npoOeMBl, CTaBUTH U (POPMYIMPOBATE COOCTBEHHEBIC 3aJaYl B 00pa30BaTENIbHOIM
NEATEIBHOCTH U KM3HEHHBIX CUTYAIUAX;

CAMOCTOATENIBHO  COCTABIATh TIIAH PEIIEHHS MpPOOJIEMBI ¢ YYETOM
HMEIONINXCA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W NPEANOYTEHMIA;

NAaBaTh OLEHKY HOBBIM CUTYAIIHsIM,

PacIupATh paMKH YYEOHOTO IPeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA,

AeNaTh OCO3HAHHBIN BRIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 PELLECHHUE,

OLICHUBATH MIPHOOPETEHHBII OTIBIT,

CnocOOCTBOBATh (POPMHUPOBAHUIO W MPOABICHUIO IUUPOKOH JPYyIHLHMH B
pasHBIX OO0MACTAX 3HAHWH, MOCTOSHHO TOBHILATE CBOH O00pa3OBaTEeNbHBIH H
KYJBTYPHBIH YPOBEHS.

2) CAMOKOHTOJIb:

NaBaTh OLCHKY HOBBIM CHUTYALlUIM, BHOCHUTH KOPPEKTHBHL B JACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YNBTATOB 1IEIISAM,

BIAJCTh HABHIKAMH  TIO3HABATCNBHON  peduieKCHM KAk  OCO3HAHHA
COBEpIIACMBIX JACHCTBHI W MBICIUTENBHBIX MPOLECCOB, HX PEe3YNBTaTOB H
OCHOBaHHH, HCNONB30BATh MPUEMBI PEGUICKCHH A OLECHKW CUTYalWH, BHIOOpa
BEPHOTO PCILCHUS,

YMETh OLCHUBATH PHUCKH H CBOCBPEMEHHO TNPWUHUMATh PCIICHHS N0 HX
CHWKCHUIO,



NPUHUMATh MOTHUBBl M aQPryMEHTHL APYrHX IPH aHAIU3€ Pe3yiIbTaToB
JEATENBHOCTH,

3) npuHsATHE Ce0s H APYIUX:

NpUHIMATh €04, TOHUMAs CBOU HEJOCTATKH U JOCTOUHCTRA,

NPUHUMATh MOTHUBBl M aApPryMEHTHL APYrHX IPH aHAIU3€ Pe3yiIbTaToB
OEATEIBHOCTH,

NPU3HABATH CBOE NIPABO W MPABO APYIHX HA OLUINOKH;

Pa3BUBATH CIOCOOHOCTE MOHUMATE MUP € IMO3ULHMUA APYTOTrO YEIOBEKA.

IMMPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC pPe3ynbTaTel OCBOCHMA mnporpammel COO no Ouonornn Ha
0a30BOM YPOBHE BKIKYAIOT crieluduueckue g yueOHoro npeamera «buonorusy
HAy4HBIC 3HAHUSA, YMEHUS U CIIOCOOBI NEHCTBUIL O OCBOSHHIO, HHTEPIPETALMH H
MpeoOpa3OBaHUID 3HAHWIA, BHABI ACATEIBHOCTH MO MOJYYEHUI) HOBOTO 3HAHHUS U
MPUMEHECHUIO 3HAHWI B PaslHYHBIX YYEOHBIX CUTYalUsIX, a TAKKe B peasIbHBIX
JKU3HEHHBIX CHTYallUsAX, CBA3AHHBIX ¢ OWonorued. B mporpamMme npeaMeTHBIE
pe3yNBTATH NPEACTABICHEI IO TOAaM O0YYEHUS.

[IpeameTHBIE pe3ynpTaTel OCBOCHUA ydeOHOro mpeamera «buonorus» ¢ 10
Kacce NOIDKHBL OTPaKATh:

c(hOPMUPOBAHHOCTE 3HAHHIL O MECTE U PONH OHONOTHH B CHCTEME HAYYHOTO
3HAHHMsS €CTECTBEHHBIX HayK, B (POPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HAay4YHOUM KapTHHBI MHpa W HAYYHOIO MHPOBO33PEHHA, O BKIAAC POCCHICKHX H
3apyOeKHBIX YYEHBIX-OHOJOTOB B pasBUTHE OHONOTHH, (PYHKIHOHATBHOH
IPAaMOTHOCTH Y€JIOBEKA 1A PEIICHUS JKU3HEHHBIX 3a/1a4;

YMEHHE pPACKpBIBATh COJACP)KAHHE OHONIOTHYECKUX TEPMHUHOB M TOHATHIA:
KH3Hb, KIETKA, OPraHu3M, MeTabomm3M (O0OMEH BElIeCTB M IMPEBPAILICHHE
SHEPTHH), TOMEOCTa3 (CaMOperyJIsilMs), YPOBHEBAas OPraHW3aLMs >KUBBIX CHCTEM,
CaMOBOCITPOU3BEACHUE (PENPOAYKLHA ), HACIEACTBEHHOCTE, U3MECHYMBOCTE, POCT H
pa3BHTHE,

YMCHUE H3JIarate OHOJIOTHYECKUE TEOpHH (KJIECTOYHAs, XPOMOCOMHAS,
MYTAlMOHHAs, LEHTpaJbHAs MAOrMa MOJEKYpHOH Ouosoruu), 3akoHbl (I
Mennend, T. Moprana, H. 1. Basunosa) n yueHus (0 LEHTpax MHOrooOpasHsd U
MPOUCXOKICHUS KYJIBTYPHBIX pacTeHuidl H. Y. Barunosa), onpenenats rpaHullbl
UX MPUMECHUMOCTH K KUBBIM CHCTEMAM,

YMEHHE BIIA/IETh METOIAMU HAYYHOTO NO3HAHHUA B OHONOrHU: HAOMIOACHHE U
OTIHUCAHUE SKUBBIX CHUCTEM, MPOLIECCOB M ABJICHHH, OpraHu3alsd W MPOBEACHUE
OMOIOTHYECKOT0  3KCNEPHUMEHTA,  BBIABHKCHHE  TUIOTE3bl,  BHIABICHHE
3aBHCHMOCTH MEXKAY WCCICAYEMBIMH BENYMHAMY, OOBICHEHHE TMONYYEHHBIX



pe3yNIBTAaTOB, HUCMOJB30BAHHBIX HAYYHBIX MOHATHI, TEOPUHl U 3aKOHOB, YMEHUE
JIENaTh BHIBOIBL HA OCHOBAHUY MOJIYUCHHBIX PE3YBTATOB,;

YMEHHNE BBIJAENATh CYIIECTBEHHBIC NMPHU3HAKN BUPYCOB, KJIETOK MPOKAPHOT H
3YKapHOT, OJHOKJIETOYHBIX W MHOIOKIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB. OOMEHA BEIIECTB M MPEBpAICHUs PHEPIUN B KIETKE, (POTOCHHTESA,
IUIACTHYECKOTO M JHEPreTHYECKOr0 OOMEHA, XEMOCHHTE3a, MHMTO3a, MEH03a,
OIUIOAOTBOPEHUS, PA3MHOKEHHA, WHAMBHAYAJIBHOTO PAa3BUTHA  OPTraHU3MA
(oHTOreHE3),

YMCHUE MPHUMEHATE TOIYYCHHBIC 3HAHUA INA OOBACHEHWS OMOIOTHYECKHX
[IPOLECCOB W ABJICHWI, ANA NPHUHATHA MPAKTHYECKUX PEIUCHHA B MMOBCCIHEBHOI
JKH3HH C LETBI0 00ecmedYeHus O€30IacHOCTH CBOCrO 3J0pPOBbi U 3I0pPOBBS
OKPY>KalOIIUX JIFAEH, COOMOACHUS HOPM IPaMOTHOTO MOBEACHUS B OKPYKAFOLIEH
MPUPOAHOH cpene, NMOHUMAHUE HEOOXOAUMOCTH MCIMONB30BAHHS NOCTHXKEHUIA
COBPEMEHHOH  OuomoruM M OHOTEXHONOTHH  WId  PalMOHANBHOIO
IPUPOIONONB30BAHUS,

YMECHHUE pelaTh OJJIEMCHTAPHBIC TEHETHYCCKHE 3aJa4d HA MOHO- H
OUTHOPHAHOE CKPELIMBAHUE, CUCIUICHHOS HACJICAOBAHUE, COCTABJATH CXCMBI
MOHOTHOPHIHOTO CKPEIIMBAHWA AJI MPEACKA3aHHA HACICIOBAHUS TPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BHITIOJNHATE JAOOPAaTOPHBIE U MpPaKTHUECKHE PaboTHI, COOMIOAATH
MpaBuna npu padboTe ¢ y4eOHBIM H Ta00paTOpHEIM 000PYI0BAHHEM,

YMEHHE KPHUTHYECKH OIEHUBATh W WHTEPHPETHPOBATh HH(POPMALUIO
OHOJIOTMYECKOT0  COACPXKAHMSA, BKIIOYAKINYI0 [CEBIOHAYYHBIE 3HAaHUA U3
pa3NMUYHBIX UCTOYHHKOB (CPEACTBA MAcCOBOM MH(OpMAIMK, HAYYHO-TIOMYJISPHBIE
MATCPUANIBL), DTHYCCKHE ACMEKTBI COBPEMEHHBIX HCCICOOBAHHN B OHONOTHH,
MEIULHE, OHOTEXHONOTHH,

YMEHHE CO30aBaTh COOCTBEHHBIC THCBMEHHBIC H YCTHBIC COOOIICHUA,
06001mas OMoMOrHYecKyo UHPOPMALHIO U3 HECKOIBKHX MCTOYHHUKOB, TPAMOTHO
UCTIONIL30BATh MOHATHIHEIN anmnapar OHOJIOTHH.

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS y4eOHOro npeaMera «buonorus» ¢ 11
KAacce NOJDKHBL OTPAKaTh:

c(OPMHUPOBAHHOCTh 3HAHHIL O MECTE M PONM OMONIOTHN B CUCTEME HAYYHOTO
3HaHUS €CTECTBCHHBIX HayK, B (DOPMHPOBAHHN COBPEMEHHOH €CTECTBEHHO-
HAy4YHOH KapTWHBI MMpPA W HAYYHOTO MHPOBO33PEHHA, O BKIAAE POCCHICKHX H
3apyOeKHBIX YYEHBIX-OHOJOrOB B pasBUTHE OHOMOrHMH, (PYHKIHMOHANBHOH
IPAMOTHOCTH Y€JIOBEKA AJIA PELICHUA )KH3HEHHBIX 3a/1aY,

YMCHUE PACKPBIBATH COACPKAHUE OWONIOTUYECKUX TEPMHHOB W TIOHATHIL
BUJ, MONYJIALKA, TeHO(MOHA, IBOJIOUMA, ABIKYIINE CHIIBI {(PaKTOPHI) DBOJIIOLHH,
MPUCTIOCOOIEHHOCTE OPTraHU3MOB, BHAOOOPA30BAHHE, SKOJIOTHYECKHE (PAKTOPHI,



3KOCUCTEMa, MPOAYLEHTH, KOHCYMEHTHI, pEAYLEHTH, LENH MUTaHu4,
3KOJIOTHYECKas MUpaMuaa, OHOTEOLEHO3, OHocdepa;

YMEHHE H3/1araTe OWOJIOTHYECKHE TEOPHU (3BOJIOIMOHHAsA Teopus 4.
JlapBUHA, CHHTETHYECKas TEOpHUSA DBBOJIFOLMHU), 3aKOHBL H 3aKOHOMEPHOCTH
(zaponeiueporo cxoncrea K. M. bapa, uepeaoBaHHs [TIAaBHBIX HAMpaBlIeHHH H
nyted sBomouun A. H. CesepuoBa, yuenus o 6uochepe B. WM. Bepuanckoro),
OTIPEIENIATh MPAHULIBL UX IPHMEHUMOCTH K JKUBBIM CHCTEMAM;

YMEHHUE BIAJETE METOAAMU HAYYHOTO MO3HAHUA B OMONOIHH: HAOMIOACHUE H
OIIUCAHUE JKUBBIX CHUCTEM, MPOLECCOB U ABICHMI, OPTraHHM3aUWs U MPOBEACHHE
OMONIOTHYECKOT0  JKCIIEPUMEHTA,  BBIABIOKCHHWE  THIIOTE3Bl,  BBIABICHHE
3aBUCHMOCTH MEXAY HCCICAYEMBIMH BETHYMHAMH, OOBACHEHHE MOIYYEHHBIX
PE3YIBTATOB, MCIOJB30BAHHBIX HAYYHBIX TIOHATHIH, TEOpHH H 3aKOHOB, YMEHHE
JENaTh BHIBOBL HA OCHOBAHUH MOJIYYEHHBIX PE3YIbTATOBR,

YMEHHE BBIICIATH CYIICCTBEHHBIE TPH3HAKH CTPOCHUS OUOJIOTHYECKUX
OOBEKTOB: BHAOB, TONYJIALMI, NPOAYLEHTOB, KOHCYMEHTOB, PCIYLECHTOB,
OHOrcONCHO30B M JKOCHCTEM, OCOOCHHOCTH TMPOLECCOB.  HACHCACTBEHHOM
H3MEHUYMBOCTH, €CTECTBEHHOrO 0TOOpa, BHACOOPA30BAHHA, MPHCIIOCOOICHHOCTH
OPraHU3MOB, OCHCTBHA 3KONIOTHYECKHX (PAKTOPOB HA OPTaHU3MEBL, TEPEHOCA
BCIICCTB M II0TOKA JHEPIHH B 3KOCHUCTEMAX, AHTPOIOTCHHBIX W3MCHCHUH B
3KOCHCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTA BEINECTB H OHOreOXHMMHYECKHX
IUKJIOB B Ouocgepe;

YMEHHE MPUMEHATH MOJYYEHHbIE 3HAHUA I 00BICHEHHs OMONOrMYECKHX
IPOLIECCOB H ABICHHM, 1A NMPHUHATHSA MPAKTHYECKHX PEIIECHHH B MOBCEIHEBHOMI
JKM3HH C LENBI0 O0ecrmeyYeHus Oe30MacHOCTH CBOErO 3J0pOBbI U 370POBb
OKPY’KaIOLIMX JIFOACH, COONIOACHUS HOPM IPAMOTHOTO MMOBEACHUA B OKPYKAFOLICH
MPUPOJHON cpene, MOHUMAHHUE HEOOXOOUMOCTH HCHONB30BAHHSA AOCTH KCHHIA
COBPEMEHHOH OUONIOTHH AJIS PALMOHAIBHOIO MPUPOAOTIONB30BAHUS,

YMECHHE pellaTh 3JIEMEHTApHbIE OMOTOTHYECKUE 3a0a9M, COCTABIATH CXCMBI
MEPEHOCA BEILECTB H SHEPTHH B 3KOCHCTEMAX (LU MUTAHUSA);,

YMEHHE BBINOJIHATE JTA0OPATOPHBIE H IMPAKTHYECKHE padOTHI, COOJIFOAATH
MpaBuJIa ONpu paboTe ¢ yUeOHBIM U Ta00OPaTOPHBIM 000PYIOBAHUEM,

YMEHHE KPUTHYECCKH OICHUBATh W WHTEPIPETHPOBATh HHMOPMAIMEO
OHOJOrMYECKOT0 COACPXKAHMSA, BKIIOYAKIYI0 [ICEBJOHAYYHBIE 3HaHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(MOPMALMH, HAYYHO-TIOMYJISPHEIC
MAaTepHAIBL),  PacCMaTpUBaTh  TIOOAIBHBIE  DKOJOTHYECKHE  IMIPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOLICHUIO K HUM COOCTBEHHYIO TIO3ULIMIO,

YMEHUE CO30aBaTh COOCTBEHHBIC THCBMEHHBIC H YCTHBIC COOOIICHWA,
06001as OMOMOrHYCCKYI0 MHGOPMALHIO M3 HECKOJIBKHX MCTOUYHHKOB, TPAMOTHO
HCIIOJIb30BAaTh MOHATHHHBIN anmapar OHONOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

HaumeHoBaHue pa3aeioB H TEM

KoamuecTrso yacos

DuekTponHble (LHppoBbIe)

Ne n/n Konrpoabubie | IlpakThnyeckue
NporpamMmsl Bcero o0pa3zoBaTe/ibHbIE pecypchl
padoThI padoThI
1 buosorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLOHS548U
2 KuBble CHCTEMBI M UX OpraHU3aLNsA 1 https://m.edsoo.r/ST7SVKFTX
3 XUMHYECKHi1 COCTaB U CTPOEHHUE KJIETKH 8 1 https://m.edsoo.r/YTLWWOIJEO
4 KusHenesTenbHOCTh KIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 SNSRI PRI EEs 5 1 https://m.edsoo.ru/GF6W 1A7C9
pa3BUTHE OPraHU3MOB
H
6 AERSHRCLE. B SHERS ek 8 1.5 https://m.edsoo.n/ONPNXJ7X6
OpPraHU3MOB
C A0
7 A S 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHONOTUN
8 Pe3sepsHoe Bpems 1 https://m.edsoo.ru/FDBO8SR36]
OBILIEE KOJIMYECTBO YACOB I1O 34 0 4
[IPOTPAMME 7




11 KITACC

KoanuecTBo yacos
HanmeHoBaHue pa3aeioB H TeM DuekTpoHHbIe (HH(PpPOBBIE)
Ne n/n Kounrpoabubie | I[IpakTHueckune
NpPorpaMmbi Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsI paboTnl
1 DBONIOLMOHHAS OMONOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 R 9 0.5 https://m.edsoo. ruw/OFLS81YBS
3emie
3 OprasHu3mbl U OKpysKaroLas cpezia 5 1 https://m edsoo. ri/XNFOD96AA
C
-+ QO CIEA M SEONORIIRGREE 9 https://m.edsoo W/ WXWAVSS6F
CUCTEMBI
S PeszepBHoe Bpemst 2 https://m.edsoo.ru/T3R3IFWNQN
OBIIEE KOJIMYECTBO YACOB I1O 34 0 25

ITPOTPAMME







INOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
KoanuecTBo uacos
Ne Hara DyIeKTpoHHbIe UH(pPOBBIE
Tema ypoka Kourpoabubie | IpakTuuyeckue
n/n Bcero u3yuyeHHsi | o0pa3oBaTe/ibHbIe pecypchl
padoThl padoThI
1 buonorus B cucreme Hayk 1 1-4.09. https://m.edsoo.ru/O2T4D1UIS
Metonbl O3HAHUSA KUBOH
npupossl. IlpaxTuueckas
abota Ne 1 «Mcnonb3oBanue
2 P 1 0.5 711.09 | https:/m.edsoo.r/GAB23860W
pa3IMYHBIX METOAOB MPH
U3yHYEHUH OMONIOrHYEeCKHX
00BEKTOBY
buonoruueckue cucre
3 OTOTERSANo BHoTeNS, 1 14-18.09 https:/m.edsoo.ru/A7VOYD215
MPOLIECCHI U UX M3Y4YeHHE
X €CKHH COCTaB KJIETKH.
4 VIMITHCCICHIL COLTAB IICTIH 1 21-25.09 https://m.edsoo.ru/L17LIS90V
Bona u MunepanbHbIe CONH
benku. Coctas u cTpoenue 28.09-
5 P 1 https://m.edsoo.ru/V33INUWSW
OenkoB 2.10.
DepMeHTbl — OHOJIOrHYecKHe
katanusatopbl. JJabopaTopHas
abora Ne 1 «M3yuenue
6 P Vy 1 0.5 5-9.10. https://m.edsoo.ru/NBPPPBGCD
KaTaJIMTUYECKON aKTHBHOCTH
bepmMeHTOB (Ha npumepe
aMuJIa3bl MM KaTasiasbl)»
Yraesoast. JIunuab 1 12-16.10. https://m.edsoo.ru/OJ7NFITIS
HyxnenHnosbie kucnorsl. AT® 1 19-23.10 https://m.edsoo.ru/WOELRA9YB3
Hcropusi u METOBI U3yYEHUs 1 5-11.11. https://m.edsoo.ru/JXQMJOGM3




kieTku. Knerounas TEOPHA

10

KeTka kak LieI0CTHAs KHUBas
cucTema

12-18.11.

https://m.edsoo.ru/ XDCLRAF1Q

11

CtpoeHue 3yKapuoTHYECKOH
knetku. Jlaboparophas padora
Ne 2 «M3yyeHue cTpoeHus
KJIETOK pacTeHUIl, JKUBOTHBIX,
rpuboB u Oakrepuii nox
MHKPOCKOITOM Ha IOTOBBIX
MUKpOnpenaparax u ux
OnUCaHUE»

0.5

19-25.11

https://m.edsoo.ru/KZ01WSLJY

12

OOMeH BelecTs Win
MeTadon3M

26.11-2.12

https://m.edsoo.ru/LOB313XYZ

13

DoTocuHTE3. XEMOCHUHTES

3-9:12,

https://m.edsoo.ru/V882FDGSF

14

DHepreTuyeckuii 0OMeH

10-16.12.

https://m.edsoo.ru/T2LVIES3L

15

JKu3HEHHBII LMK KJIETKH.
Jenenne knetku. MuTtos.
JlabopatopHas pabora Ne 3
«Habmonenune Mutosa B
KJIETKaX KOHYMKA KOpeLIKa JyKa
Ha TOTOBBIX MHKPOTIpenapaTax»

0.5

17-23.12.

https://m.edsoo.ru/COINPWLF4

16

Buocunres Oenka. Peakuus
MaTPUYHOIO CHHTE3a

24-30.12.

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

17

Tpancnsauus — OnoCUHTE3
Oenka

11-15.01.

https://m.edsoo.ru/TFDKDDWWM

18

HexneTounsle popmbl xKU3HH —
BUPYCBI

18-22.01

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

19

DopMbI pa3MHOKEHUS

25-29.01

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




OpraHu3MoB

20

Metiios

1-5.02

https://m.edsoo.ru/SNUXKO0X86

21

OOpasoBanue u pa3BUTHE
TMOJIOBBIX KJIETOK.
OnnonoTBopeHue.
JlaGoparopHasi pabora Ne 4
«H3y4yeHune CTpoeHuUs MOJIOBBIX
KJIETOK Ha rOTOBbIX
MHKpOMpenaparax»

0.5

8-12.02.

https://m.edsoo.ru/C29L.4DXBS8

22

HWunuBuayanbHOE pa3BUTHE
OpPraHU3MOB

15.19.02.

https://m.edsoo.ru/MA4T8LSAD

23

I'eneruka — nayka o
HACJIE/ICTBEHHOCTH U
U3MEHYHBOCTH

22-26.02.

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH HacJIe10BaHUs
npu3HakoB. MoHorubpuaHoe
CKpelLluBaHKe

1-5.03.

https://m.edsoo.ru/YYQSGOWI2

25

JurnbpuaHoe CKkpeluBaHue.
3aKOH HEe3aBUCHMOTO
HACJIEOBAHUS MPH3HAKOB

9-12.03.

https://m.edsoo.ru/YSNANQ65V

26

CuernieHHOe HaclieJOBaHHE
npusHakoB. JlaboparopHas
pabora Ne 5 «M3yueHue
pe3yJIbTaTOB MOHOTHOPHIHOTO
1 AMruOpUAHOrO CKPELMBAHUS
y Apo30( 1kl HA FOTOBBIX
MHKpOTIpernaparax»

0.5

15-19.03

https://m.edsoo.ru/P2SQ5ZGN2

27

I'enetuka nona. Hacinenosauue

22-26.03.

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




MNPHU3HAKOB, CUCIJICHHBIX C
MOJIOM

28

H3meHunBOCTD.
Henacnencrsennas
13MeH4YnBOCTh. JlabopaTopHas
pabota Ne 6. Usyuenne
Moau(UKaLMOHHOI
M3MEHYMBOCTH, NOCTPOEHHE
BapUaLIMOHHOIO psijia U
BapUaLMOHHON KPUBOI»

0.5

5-9.04.

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencreennas
n3MeH4nBOCTh. JlabopaTopHas
pabota Ne 7. «Ananu3 myTauuii
y 1p0o30(HsbI HA FOTOBBIX
MHKPOTIPEnapaTax»

0.5

12-16.04.

https://m.edsoo.ru/NWT70DZ8R

30

I'enetnka yenosexa

19-23.04.

https://m.edsoo.ru/XU9SFS3GA

PesepsHbiii ypok. O6o0uieHne
no reme «HacnencTBeHHOCTh U
M3MEHYHBOCTb OPraHU3MOB)

26-30.04.

https://m.edsoo.ru/E2IXRS2EB

32

Cenexuus kak HayKa ¥ mpoLece

4-7.05.

https://m.edsoo.ru/3128P3L98

33

MeToabl ¥ JOCTHIKEHHS
CEJNEeKLMH PACTECHHUI U
SKUBOTHBIX

10-14.05.

https://m.edsoo.ru/JISK3Q6W0J

34

buorexHonorus kak orpacib
NPOU3BOACTBA

17-21.05.

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10
I[MPOTPAMME

34




11 KITACC

KoaunuecTBo yacos

Ne Marta DJIeKTPOHHBbIE HH(POBBIE
n/n e Bcero BOEopE | 1 PR H3yueHHs1 | 00pa3oBaTeJbHbIE PeCypChl
padoTsI paboTeI

1 SIROIONHL 1 MOTOZL! 68 1 1-4.09. https://m.edsoo.ri/6 KWQIKBKU
U3y4eHUs

2 Heroprs mePiTm 1 7-11.09 https://m.edsoo.ru/0SWC47SSX
npezacTaBiieHni 00 3BOJIFOLIUH

3 Mukpo3BoMOLUS 1 14-18.09 https://m.edsoo.ru/TOFAUE4ZP
[Tonynauus kak 31eMeHTapHas
€IMHHLIA BUIA U 3BOJIFOLIIH.

4 JlaGopatophas padorta Ne 1 1 0.5 21-25.09 https://m.edsoo.ru/D3UCLTSOF
«CpaBHeHHE BUAOB 1O
MOP(OTOTHYECKOMY KPUTEPHION»
JIBYoKy M€ CUITb o755

5 (3nemeHTapHbIe (haKTOPhI) 1 5 10, https://m.edsoo.ru/3EH6CNOWI
SBOJTIOLIUH

6 Ecrectaerbiii oT60p 1t ero 1 5-9.10. https://m.edsoo.ru/DY32BUDOO
(dopmbl
Pesynbrate! sBomonMN:
MPHUCIIOCOOIEHHOCTh OPraHU3MOB
1 BU1000pa3oBaHue.

74 JlaGopatopHas padora Ne 2 1 0.5 12-16.10. https://m.edsoo.r/ WAJHSTLOB
«OnucaHue NpucrnocodIeHHOCTH
OpraHu3Ma 1 €€ OTHOCHUTENbHOI0
Xapakrepa»

8 Hanpasnenus u nytu 1 19-23.10 https://m.edsoo.r/PIIFIOY V3




MaKpO3BOJIHOLIUH

HeoOpatumocTs 3BOMIOLIHH

5-11.11.

https://m.edsoo.ru/CLA9VC3]J

10

Hctopus xusHu Ha 3emne u
METO/Ibl €€ U3y4YEHUs

12-18.11.

https://m.edsoo.ru/MJYY IMVX7

11

['unoresbl MPOUCX OKICHHUS
JKM3HU Ha 3emiie

19-25.11

https://m.edsoo.ru/EKNHXBOS2

12

Passutue xxu3Hu Ha 3emie no
apam U repHosam

26.11-2.12

https://m.edsoo.ru/ECINSTF62

13

OCHOBHBI€ 3TaIbI IBOJIO LU
PAaCTUTEJBHOIO U KUBOTHOTO
mupa. IIpakruyeckas padora Ne
1 «M3yueHune uckonaeMbix
OCTAaTKOB PACTEHHI U JKMBOTHBIX
B KOJUTEKLIUSX»

0.5

3-9.12.

https://m.edsoo.ru/7ZK1LYOSCT

14

CoBpemeHnHas cucrema
OPraHUYeCcKOro MHpa

10-16.12.

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

15

DBONIOL S YEJIOBEKA
(anTponorenes)

17-23.12.

https://m.edsoo.ru/ADV3JERUE

16

Jpwkyiue cuibl (pakropei)
aHTpOIroreHesa

24-30.12.

https://m.edsoo.ru/D7JZMBYPQ

17

(OCHOBHBIE CTAIUU IBOIIOLIUA
YeIOBeKa

11-15.01.

https://m.edsoo.ru/14G19MOQ4K

18

Yenoseueckue pacel 1
TMIPUPOAHBIC adanTallui YEJIOBCKa

18-22.01

https://m.edsoo.ru/XL70Q0KC5PK

19

PesepBHblii ypok. O6001eH e
no Teme «BO3HMKHOBEHHE U
pa3BUTHE KU3HU Ha 3emie»

25-29.01

https://m.edsoo.ru/R6L7VY2GB

20

DKOJ0rus Kak Hayka

1-5.02

https://m.edsoo.ru/K46KONS561




21

Cpenbl oOuTaHus 1
9KONOrH4ecKue (hakTopbl

8-12.02.

https://m.edsoo.ru/DCOIEUIC9

22

Abuornueckue GakTopsL.
JlaGopartopnas pabora Ne 3.
«Mopdonoruueckue
0COOEHHOCTH PaCcTeHUH U3
pa3HbIX MECT OOUTAHUS.
JlaGoparopHas pabora Ne 4.
«BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIeyCca»

0.5

15.19.02.

https://m.edsoo.ru/G7NF3PINM

23

buoruueckue GpakTopsbl

22-26.02.

https://m.edsoo.ru/A6ZEMGNQR

24

DKOJOTHYECKHE XapaKTEPUCTUKHA

nonyasuun. Ilpaktuueckas
padora Ne 2 «ITogcuér
MJIOTHOCTU MOMYJIALMN Pa3HBIX
BUIOB PaCTCHUI»

0.5

1-5.03.

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

25

CooOluiecTBa OpraH13mMoB —
OuoneHo3

9212.03.

https://m.edsoo.ru/0T2K IPNGZ

26

DKOIOrNYE€CKHUE CUCTEMBI
(axocucTEMBI)

15-19.03

https://m.edsoo.ru/SILIRWZMR

27

OcHOBHBIE TOKA3aTeIH
IKOCHCTEMBI. DKOJIOTHYECKHE
nupamuzbl. CpoiicTsa
skocucteM. Cykieccus

22-26.03.

https://m.edsoo.ru/NSTEWOGPE

28

HpHpOL{H bI€ SKOCHCTEMbI

5-9.04.

https://m.edsoo.ru/WIDMMUBCS

29

AHTpOHOFeHHbIe IKOCHCTCMBbI

12-16.04.

https://m.edsoo.ru/WRS65U3WC

30

buocdepa — rnobanpHas
9KOCHUCTEMA 3eMITH

19-23.04.

https://m.edsoo.1u/2X1VG5Q18




3aKOHOMEPHOCTH

31 1 26-30.04. https://m.edsoo.ru/V3JT6B38Z
cyecTBoBaHuUs Onochepsl

32 o 1 4-7.05. https://m.edsoo.ru/HXCDHPXDJ
3emin

33 CoeytIECrOREIE TRMD AR 1 10-14.05. https://m.edsoo.ru/187G37606
YyeJioBeYeCcTBa
PesepBHbiii ypok. O0001eH e

34 Tembl «CooOliecTsa u 1 17-21.05. https://m.edsoo.ru/SW3XCF3K6
HKOJIOTUYECKHUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O 34 25

[TPOI'PAMME







IPOBEPSEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA
OCHOBHOM OBPA3OBATEJIBHOM [TIPOI'PAMMBI

IIpoBepsieMble NPEAMETHDBIC PE3YAbTATHI OCBOCHHS 0CHOBHO#H
00pa3oBaTeIbHOH NPOrpaMMbl CpeaHero ofmero ofpasoBanns

CdopMHpoBaHHOCTE 3HAHHI O MecTe U poNH OHUONOTHH B CHCTEMe
HAay4HOTO 3HAHHS €CTECTBEHHBbIX HAyK, B JOPMHPOBAHHN COBPEMEHHON
€CTeCTBEHHO-HAy4HOH KapTHHBI MHPA U HAy4YHOIO MHPOBO33PEHHS, O
BKJIaAe POCCHICKHX H 3apyOesKHbIX Y4EHBIX-OHONOTOB B pasBUTHE
Ouonorun; (GpyHKLUHMOHANBHON TPAMOTHOCTH HYeJOBeKa M PEIleHHA
JKH3HEHHBIX 32734

VMeHue packpblBaTh COAEPXKAHHE OHONOTHMYECKHX TEPMHHOB H
MOHATHIH: XXH3Hb, KJETKA, opraHusmM; Meraboausm (0OMEH BeIeCTB U
MpeBpalleHne 3Hepruu), romeocras (CaMoperyJsuus), ypOBHEBas
OPraHM3alMs >KHBBIX CHCTEM, CaMOBOCIPOH3BENEHHE (PernpoAyKLus),
HACNIeACTBEHHOCTD, H3MEHYMBOCTb, POCT U Pa3BUTHE

VmMeHue uznarate Guonornueckue Teopuu (KIETOUHAsA, XPOMOCOMHA,
MyTaLHOHHasA), 3akoHbl (I'. Mengens, T. Moprana, H.H. Basunosa) u
yyeHHs (O LeHTpaX MHOrooOpasHs H MPOHCXOKIOEHHS KYyJIbTYPHBIX
pacrenuii H.H. BaBunosa), onpeaensTs rpaHHLbl HX NPUMEHHMOCTH K
JKHBBIM CHCTEMaM

YMeHue BIaAeTh METOJAaMH HAy4yHOTO [IO3HAHMA B OHOJOTHU
(HaOmofeHre W OMUCAHME SKUBBIX CHUCTEM, TMPOLIECCOB H SABJIEHHIA,
opraHuszaims M npoBeAeHHe  OHONOTHYECKOr0  HKCIEPHMEHTA,
BBIABH)KEHHE TUNOTE3I, BBISIBJIEHHE  3aBHCHMOCTH MEXKAY
uccaenyeMbIMU BENTHYHHAMU, OOBACHEHHE MOJYYEHHBIX pe3yJbTaToB,
UCIIOJIb30BAHHBIX HAY4YHBIX IMOHATHH, TEOPUH H 3aKOHOB, YMEHHE

JIeNIaTh BBIBOJbI HA OCHOBAHUH IOJIYYEHHBIX Pe3yJIbTATOB)

10 KIIACC

Kon
npoBepsieMoro
pe3yabTaTa

1

2

3

4

5

VYMeHUEe BBIACJATH CYIIECTBEHHBIE MPH3HAKH BHUPYCOB, KJETOK
MPOKAPHOT M 3YKAPUOT, OJHOKJIETOYHBIX U  MHOTOKJIETOUHBIX
OPraHu3MOB, OCOOEHHOCTH mpoLeccoB OOMEHa  BEIEeCTB U
NPEBpALEHNs] JHEPrUH B KJeTKe, (POTOCHHTE3a, IUIACTHYECKOro U
SHepreTHyeckoro  oOMeHa, XeMOCHHTE3a, MHTO3a,  Melio3a,
OIJIONOTBOPEHHs],  Pa3MHOXEHUs, HHAMBHAYAJBHOIO  Pa3BHTHSA

opraHuama (OHTOreHe3)




YMeHue MPUMECHATD MONYYCHHBIE  3HAHUA anda 00BACHEHHS

OHONOrMYeCKHX NPOLECCOB U ABJICHUH, A/ MPUHATHS NPAKTHYECKHX
pelleHH T B MOBCENHEBHOI JKH3HH B LeNAX obecriedeHHs 0e30MacHOCTH
CBOETO 3710POBbA U 310POBbA OKPYKAOIMX JHOAEH, COOMOAEHNA HOPM
IrPAMOTHOTO  NOBEAEHHA B OKPYXKAKIEH

NPUPOJHOH  Cpeae,

NMNOHHMAHHE He0OXOOHMOCTH HCIMOJAB30BaHHA JOCTHXKEHHI

coBpeMeHHOIH Ouonornn u OHOTEXHONOTHIT [y  PaALHOHANBHOTO

MpUpoaONnOJIb30OBaAHUA

YmMmeHue pemaTsh 3JICEMCHTAPHbIC TCHETHHCCKHE 3aaa4YH HAa MOHO- H
III/IFI/IﬁpI/I}IHOC CKp€IIMBAaHUC, CUCIIIICHHOC HACJICAOBAHUC, COCTABJIATDH
CXECMBbI MOHOFI/I6pHIlHOF0

CKpCLIHBAaHHA O npeackKasaHuAa

HAC/IeIOBAHHSA [TPH3HAKOB Y OPraHH3MOB

VMeHUe BBIMONHATH JlabopaTopHble W MpaKkTHUeckHe paloThl,
cobmonmare mpaswiaa npu pabore ¢ yueOHBIM U 1abOPaTOPHBIM
obopynoBaHUeM

VMeHHe KPUTHYECKH OLEHHBATh U HWHTEPNPETHPOBATH HH(OPMALIIO
OHONOTHUECKOrO colep:kKaHusA, BKIIOYAIOWYIO MCeBAOHAYYHbIE 3HAHHSA
13 pasnuuHbIX HeToYHHKOB (CMU, HaydyHO-MONyApHbIE MaTepUabl),
TUYECKHE aCMeKThl COBPEMEHHBIX HCCIeRoBaHuil B Omonorum,
MeIHLHHe, OHOTEeXHONOTHH

10

VMeHue co3naBaTe COOCTBEHHbIC MHCHMEHHBIE H YCTHBIE COODILEHN,
06001asg OHONOrHYeCKY0 HHQOPMALUI0 U3 HECKOJIbKHX HCTOYHHKOB,
TPaMOTHO HCTIONEB30BaTh MOHATHHHbIN anmnapat GHOJOTHH

11 KITIACC

Kon
NpPOBEPSAEMOro
pe3vabTaTa

IIpoBepsieMble NpeaMeTHbIE Pe3YAbTATHI OCBOEHHS OCHOBHOI
00pa3oBaTEILHOM NPOrpaMMBbl CpeaHero o6mero ofpasosBanns

CopMupoBaHHOCTh 3HAHHH O MeCTe U poiH OHOJMOrMH B CHCTEME
HAaYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B GOpMUPOBaHHH COBPEMEHHOI
€CTeCTBEHHO-HAYYHOH KaPTHHBI MHPA H HAYYHOTO MHPOBO33PEHHS; O
BKJIAJIE POCCHHCKHX H 3apy0exHBbIX Yy4€HBIX-OHOJOTOB B pa3BUTHE
Ouonorvu, (GpyHKUHOHANBbHON TPaMOTHOCTH YeJIOBeKa IJIA peLICHHS

JKH3HCHHBIX 3a1a4

YMeHue pacKpbiBaThb COJAEPKAHHE OHONOTHYECKHX TePMHHOB U
MOHATHI: BUA, MONYJALMSA, TeéHODOHA, 3BONKOLMS, JBIKYLIHE CHIIBI




{(akTopbl) SBOJIIOLIHH, MPHCTOCOONIEHHOCTD OpraHu3MOB,
BUAOOOpa3OBaHue, IKOJIOTHYECKHE (paxTopsl, IKOCUCTEMA,
MPOAYLEHTHI, KOHCYMEHTBI,  peAyLeHTHI, Lenu TIHTaHUA,

IKOJOTHUECKas nupamuaa, GuoreoueHos, buochepa

YMeHUe u3naraTb OHONIOTHYECKHE TeOpPHHU (3BOJNIOLUHOHHAA Teopus Y.
JlapBHHa,  CHHTETHHMECKAss TEOpHs  3BONIOLMH), 3aKOHBI W
3aKOHOMEPHOCTH (3apoabimieoro cxoacrsa K.M. bapa, uepenosanus
TJaBHBIX HampapyieHuit U myTteii sponmouund A.H. CepepLioBa, yueHHS O
Ouochepe B.H.  Bepnaackoro), onpenenAT) TIPaHHLB  HX

NMPHUMEHHMOCTH K *KHBbIM CHCTCMaM

YMeHne BnafeTb METOAAMH HAyYHOrO TMO3HaHUA B OHOJIOrUH
(HaOmoneHHe W ONMHCAHME JKUBBIX CHCTEM, NPOLIECCOB M SBJICHHM,
OopraHusalsd H MpoBedeHHe OHONOTHYECKOrO  SKCMEPHMEHTA,
BbIABIDKEHHE  TUNOTE3bl,  BbUIBJICHHE  3aBHCHMOCTH  MEXAY
HccnenyeMbIMI BENHYHHAMY, OOBSCHEHHE MOJNYUYEHHbIX pe3yJbTaToB,
MCMONb30BAHHBIX HAyYHBIX MOHATHH, TEOpPUH H 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAHHH IOJIYYEHHBIX PE3YJIbTATOB)

VMeHMe  BBIOENATb  CYLUECTBEHHble  MpPU3HAKH  CTPOEHHS
Ouonornyecknx  OOBEKTOB: BHAOB, MOMYIALMUH, NPOAYLIEHTOB,
KOHCYMEHTOB,  peNyLeHTOB, OHOTeOLEHO30B M  DKOCHCTEM,;
OCOOEHHOCTH NPOLIECCOB HACJIEICTBEHHOM H3MEHYHBOCTH,
ectecTBeHHOro orbopa, BHAOOOPa30OBaHUA, MPUCIOCOONIEHHOCTH
OpPraHU3MOB, HEHCTBHS SKOJIOTHUECKHX (DAKTOPOB HA OPraHH3MB,
MePeHOCa BEIECTB H TOTOKA YHEPIHU B 3KOCHCTEMAX, aHTPOIOTe€HHBIX
M3MEeHEeHHH B 3KOCHCTEMAX CBOCH MECTHOCTH, KPYrOBOPOTA BELIECTB U
O1oreoXMMHUYECKHX LMKJIOB B OHOChepe

YmMeHue IIPUMEHATH MOJYUCHHBIC 3HaHUA A OOBACHEHHS
OMONOTMYECKHX MpPOLIECCOB W ABJIEHUH, s MPUHATHS NPAaKTH4ECKHX
peleHnii B MOBCETHEBHON XH3HH B LeNsAX obecnevyeHns 0e30nacHOCTH
CBOEro 310POBbS 1 300POBbA OKPYKAIOLINX JMIOAeH, COONIOAEHHS HOPM
rPaMOTHOrO MOBEAEHHA B  OKpy)Kawollell MNpHPOOHOH  cpede;
MOHHMAaHHEC HCOﬁXO,[[HMOCTH HCIIOJIB30OBAaHHSA ,HOCTH}KeHHﬁ

COBpeMeHHOﬁ Ouonornu nns PAalHOHAJIEHOI'O MPHPOAOMOJIb30BaAHNA

YMeHUue p€WIaTh 3JICMCHTAPHDLIC OHONOrHYeCKHE 3agayH, COCTABIIATH
CXEMEI NEPCHOCA BCLUCCTB H SHEPIrMH B SKOCHCTEMAX (uenn HHTaHHS{)

VMeHue BeINOMHATH J1abOpaTOpHBIE U NpakTHUeCKHE paboThl,
cobmopate mnpaBuia mnpu padore ¢ y4eOHBIM M JabopaTOPHBIM

obopyaoBaHueM




YMeHHe KpUTUYECKH OLEHHBATb U WHTEPNPETHPOBAaTh WHPOPMALHIO
OHONOrHYeCKOro COAePIKaHUA, BKIIOYAIYK MCEBAOHAYYHbIE 3HAHHS

13 pa3auyHbIX HCTOYHHKOB (CMH, HayuHO-mONyNsApHbIE MAaTEpHAab);

’ paccMaTpuBaTh rnobaneHbIe IKOJIOTHUECKHE npodaeMbl
COBPEMEHHOCTH, (JOPMHUPOBATh MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULIUIO
VYMeHune co3naBaTh COOCTBEHHbIE MHCHMEHHbIE H YCTHBIE COOOIIEHN,
10 06001as Ouonornyeckyrw HHGOpMaLUO W3 HECKOJbKHX HCTOYHHKOB,

rPaMOTHO HCTIONB30BATh MOHATUHHBIN anmnapaTt OHoaorum




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHHA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT cOAepAKAHHUS

buonorus xak Hayka

1.1

Buonoruss — Hayka o xuBoii mnpupope. Poap Ouonornun B dopmupoBaHHH
COBPEMEHHON Hay4HOH KapTuHBI Mupa. CucreMa OHONOrHYeCKHX HayK

12

Meroapl Mo3HaHUA >KUBOH NpUpOAB! (HAONIOEHHE, JKCIEPHMEHT, ONMCaHHE,
U3MepeHHe, Kinaccu(ukanusa, MOAEINPOBaHHE, CraTucTHueckas oOpadorka
OAHHBIX )

JKuBble CHCTEMbBI U HX OpraHH3alHA

2.1

XKusble cucrembl (GHOCHCTEMbBI) Kak MpeaMer H3ydeHus Ouonoruu. CeoiicTBa
fuocucTeM 1 ux pasHoodpasue

22

ypOBHI’I OpraHH3alrH GuocHcTeM: MOJ'leKy.l'lﬂpHO-l'eHe’TquCKHﬁ, KJIETOYHbIH,

OpraHH3MEHHBbIH, MOMYJISILIHOHHO-BUAOBOH, YKOCUCTEMHBII, O1ochepHbIit

XUMH4ECKHI COCTAaB U CTPOSHHE KIIETKH

I
—

XUMHYECKHH COCTaB KJIETKH. XHMHYECKHE 3JJIEMEHTBL MAaKpPOIJIEMEHTSI,
MUKpO3JIeMeHTbl. Boga M MuHepanbHble BewlecTBa. PYHKUMH BOABI U
MUHEepaNbHBIX BEWIECTB B KiaeTke. ITonaep:xaHne ocMoTHdeckoro danaHca

benku. CocraB u cTpoeHHe OeNkOB. AMHMHOKHCIOTBI — MOHOMEpBI O€IKOB.
He3aMeHMMble W 3aMEHHMble AMHUHOKHCIOTH. AMHHOKHCIOTHBIH COCTaB.
VpoBHH CTPYKTYpBI O€IKOBOH MOJIEKYBI (€PBUYHAA, BTOPHYHAS, TPETHUHAS H
YyeTBepTHUHAs CTPyKTypa). XHMHUYecKHue cCBoiicTBa OenkoB. buomornueckue
dyHKLUHY OeNKOB.

DepmenTsl — Ouonornueckue karanusaropbl. CTpoeHue ()epMEHTAa: AKTHBHBIN
ueHtp, cybcrpatHas crneuugpuyHocTb. KodepMenTtol. ButaMuuel. OTauuus

e pPMEHTOB OT HEOPraHHUECKHX KATANH3ATOPOB

Vrneponel: MOHocaxapuabl (IMoko3a, pudo3a H me3okcuprbo3a), AucaxapHAabl
(caxaposa, JNaKTO3a) W MOJAMCAXapuAbl (Kpaxmaj, TJIHKOIeH, LEUIKJI03a).
buonornyeckue GyHKUNH YII€BOIOB.

Junuaer:  Tpurnuuepuabl,  crepouans,  ¢ochomunuant.  TuapodunpHO-
runpodobHeie cBoiicTBa. buonornueckme ¢yHxkpu unuaos. CpaBHeHHE
YIIeBoAOB, OeNKOB U IMMUAOB KaK HCTOYHHKOB SHEPTUH
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Hykneunosbie kucnotol: JHK u PHK. HykneoTuael — MOHOMEpPBI HYKIECHHOBBIX




kucnor. CtpoeHne u ¢ynkuuu JHK. Crpoenue u ¢yHkuun PHK. AT®:
CTPOEHHE U (PyHKLHU

I
wn

Iuronorusa — Hayka O kiueTke. Knerounas Teopua. Meroabl n3ydeHus KeTok

3.6

Knerka xak LenocTHast kuBasg cucrema. OOmme NpU3HAKH KJIETOK: 3aMKHYTast
HapykHasg MeMOpaHa, monekynel JJHK kak reHeTudeckui ammapaT, cCHCTeMa

CUHTe3a OeNKa

3.7

THMBI KNETOK: SyKapHOTHYeCKasd H MpokapuoTHdeckass. OcoOEeHHOCTH CTpoeHNs
npokapuotnueckoii  kiuetku. Knerounas crenka Oaxrepmii.  CrpoeHue
YKApPHOTHYECKOH KJeTKH. (CHOBHbBIE OTIIMYHMA PAaCTHTENBHOH, XHMBOTHOH U

rpubHON KIEeTKU

I
o0

TToBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAA CTEHKA, MJIMKOKAJNHMKC, HX
dyukumu. [Tnasmarideckas memOpaHa, e€ coiicTa H GyHKUHH. LluTonnasMa u eé
opraHouapl. OnHOMEMOpaHHBIE OpPraHOMABI KJIETKH: JHIOIUIA3MATHYECKas CeThb
(3IIC), anmnapat I'onbmku, JH30COMBI. I10NMyaBTOHOMHBIE OpraHOMABI KIETKH:
MHTOXOHAPHH, MnacTHAbl. IIpoHcXoxkAeHHe MHTOXOHAPHI H TMiacTHA. Buabl
riactun. HemeMOpaHHbIe OpraHOMABI KIETKH: PHOOCOMBI, KJIETOYHBIH LEHTD,
PeCHUYKH, KTYTUKH. PYHKUNY OPraHOMAOB KJIETKH. BrmrodeHus

3.9

SAnpo — peryaaTopHeiii meHTp Kierkn. CrpoeHue sapa: anepHas o0omouka,
KapHoIa3Ma, XpOMaTHH, AAPHILIKO. XPOMOCOMbI

3.10

TpchnopT BCIIECCTB B KJIICTKE

KuszHeneaTebHOCTD KINETKH

4.1

Obmen Bewects, wmm MmerabommsMm. Accumumsinus (rIacTH4ecKuii oOMeH) u
nuccummALMa (3HepreTuvecknii oOMeH) — [BE CTOPOHBI €QMHOIO MpoLEcca
MetabonusMa. Tunbl oOMeHa BewecTB: aBTOTpodHBIH H rereporpodHbiil. Poab
(epMeHTOB B OOMEHE BELIECTB H NMPEBPALIEHNUH JHEPTHU B KIIETKE

42

@otocuHTe3. CBeToBas U TeMHOBas (asbl porocuHTe3a. Peakuuu GoTocHHTE3A.
DbdextuBHocTs PorocuHTesa. 3HaueHne (GOTOCHHTE3A U HKU3HH HA 3emie.
BnusHue ycnoBuil cpembl Ha (OTOCHHTE3 H CMOCOOBI TMOBBILIEHHA €ro
MPOAYKTHBHOCTH Y KYJAbTYPHBIX PACTEHHIA.

XemocuHTe3., XeMOCHHTe3upyIe Oakrepun. 3HauUe€HHE XEeMOCHHTe3a IS

SKH3HU Ha 3eMiie

43

DHepreTHyeckuii 0OMeH B kieTke. PacuieruieHue BeLIECTB, BHIACICHHE H
aKKyMYJIHPOBaHME OSHEpPrid B KJeTKe. Tambl JHepreTuueckoro oOMeHa.
Inmukonus. bpoxenue u ero Buabl. KHCIOPOAHOE OKHC/IEHHE, WIH KJIETOYHOE

nbixaHie. 3¢ heKTHBHOCTDL SHEpreTHYeCKoro odMeHa

4.4

Peaximu MatpuuHoro cunresa. I'enernueckas napopmanua u JIHK. Peanmzanus

reHeTHyeckod uHpopMauuH B KieTke. ['eHeTHUeckwii kom M ero CBOMHCTBA.




Tpanckpunuusa — MarpuuHbiii ciHTe3 PHK. TpaHcasuus — OuHocuHTes Oenka.

Konuposanne amuaokucnoT. Pone pubocom B GnocunTese Henka

4.5

Hexnetounsle ¢opmbl kH3HH — BHpychl. McTtopus otkpwitus BHpycoB (.M.
HsaHoBckuii). OcCOOEHHOCTH CTPOEHHS M JKU3HENEATENILHOCTH BHPYCOB.
bakrepuodaru. bone3sHH pacTeHHil, *XHBOTHBIX W YeJIOBEKa, BbI3bIBAEMBIE
BUpycaMu. Bupyc ummynoaeduiyra yenoseka (BHY) — so3Oyaurens CITH/a.
IMpodunakTrka pacnpOCTPAHEHHs BHPYCHBIX 3a00NeBaHHI

PazMHOXeHHE U HHANBHAYAJIBHOC PA3BUTHE OPIraHU3MOB

5.1

Knerounbiii 1Mkn, WM O>KH3HeHHbIH ©puka kuerku. Murepdaza u mutos.
ITpoueccel, mporekaomue B HHTepdasze. Penmnukauus — peakuus MaTpUUHOTO
cunresa JJHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIL
AUIMNOUAHBIE W TalIOWAHBIE  XPOMOCOMHblE  Habopbl.  XpOMaTHIBI.
Luronoru4eckue OCHOBHI PAa3sMHOKEHHA W HMHAWBHUAYAJIbHOTO pPa3BUTHA
OpPraHH3MOB.

Henenue kneTkd — MuTO3. Ctagud MHTO3a. IIpowecchl, mpoucxonduine Ha
Pa3HBIX CTAAUAX MUTO3a. BHOMOrHYECK Uil CMBICT MHUTO3a

52

@opMBl pasMHOKEHHS OpraHu3moB. Gecrionoe U monoeoe. Buael Gecronoro
pasMHOKEHUA. HeleHWe HamBoe, MOYKOBaHWE ONHO- W MHOTOKJIETOYHBIX,
cnopoobpasoBaHue, BEreTaTHBHOE Pa3MHOXKEHHE. HckyccTreHHOE
KJIOHHPOBaHHE OPraHH3MOB, €T0 3HAUEHHUE A CeNeKLUH

53

ITonoBoe pasMHOKEHHE, €ro OTJINYUA OT HECIoNoro.

Meiio3. Craguu wMeiioza. Ilpouecchl, MpoucXomAlIMe Ha CTagusAxX MeHosa.
IToBenenne xpomocoMm B Meiiosze. Kpoccunrosep. buonoruueckmii cmbicn u
3HAUEHHE MeHo3a

5.4

TameroreHes — nmpouecc 0OpPa3OBaHHs MOJNOBLIX KIETOK y XHBOTHBIX. [1010BBIE
KeJIe3bl. CeMEHHHUKHU U SAHYHUKH, 06pa3OBaHI/Ie H pa33u'rue MNOJIOBBIX KJIETOK —
ramer (CrepMaTo3oMI, dillekneTka) — crepMaTtoreHes U ooreHes. OcobeHHOCTH
CTPOeHHs ANLEKNETOK H cnepMaTo3onaos. Omnoxorsopenue. Ilaprenorenes

5.5

HWHpuBuOoyanbHOe  pa3BUTHe  (OHTOreHe3).  OMOpHOHAJNbHOE  pa3BHTHE
(3MOpuorenes). Jranbl IMOPHOHAIBHOTO PA3BHTHS Y MO3BOHOUYHBIX KHBOTHBIX!
npobsieHue, racrpynauus, opraHoreHes. I[loctamOpuoHanbHOe passuTHe. THIBI
MOCTOMOPUOHATBHOTO PasBHTHA: MpsAMoe, HempsAMoe (JIHYHHOYHOe). BrusHue
CpeAbl Ha Pa3BUTHE OPraHU3MOB, (AaKTOPBI, CIOCOOHBIE BBI3LIBATH BPOXKAEHHBIE
YPOICTBA.

Pocr u paszsurue pacreHnil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOSHHE CEMEHH,

CTAaOWH pa3BHTHA

HacneacTBeHHOCTh H H3MEHUMBOCTh OpPraHH3MOB




6.1

IIpeamer u 3apa4yu reHeTUKH. HcTopus pa3BUTHA MeHeTHKH. Bkyaa poCCHICKHX
U 3apyOeXHBIX Y4éHBIX B pa3BUTHE TIEHEeTHKH. MeTOABl TIeHeTHKH
(rubpugonoruyeckui, LUTOr€HETHYECKHI,  MOJIEKYJIAPHO-TeHETHUYECKHIT).
OcHOBHBIE€ reHeTHYEeCKHE NMOHATHs. ['eHeTHueCKas CHUMBOJMKA, HCIIQNb3yeMas B
CXeMaxX CKPEHBAHUH

6.2

3aKOHOMEPHOCTH HACJeOBaHUsA IPH3HAKOB, yCTaHOBNEHHBIe [. MeHnenem.
MounorubpunHoe ckpemuBaHue. 3akoH enuHOOOpasus rubpuaOB NEPBOro
nokoaeHus. Ilpapuno AOMHUHHpOBaHHMS. 3aKOH paclielUVIeHHs TPU3HAKOB.
I'unoresa uncToTe! ramer. [ToaHOe H HEMOJHOE NOMHUHHPOBAHHE.

AuruOpuaHoe ckpeliuBaHie. 3aKOH HE3aBUCHMOTO HACNeJOBaHHUS NMPH3HAKOB.
LlyuToreHeTHYeCKHe OCHOBbI AHIMOPUAHOIO CKpeLMBaHHS. AHaJH3MpYOLLee
ckpemuBanue.  HMcrnonp3oBaHne — aHAIM3UPYOLIENO  CKPELIMBAaHHS  JJIA
omnpeaeNeHns reHoTHa 0codH

6.3

CuennenHoe HacnenosaHue npusHakos. Pabora T. Moprana no cuemneHHOMy
HACNENOBAaHHIO TeHOB. HapylueHHe CLeIUIEHHS Te€HOB B  pe3yibTaTe
KPOCCHHrOBepa. XpOMOCOMHAas1 TEeOpHS HAcNeACTBEeHHOCTH. [ eHeTHUeckHe
KapThl.

I'eneTnka moma. XpOMOCOMHOE OINpefeNeHHe Mona. AYTOCOMBI H TOJIOBbIE
xpoMocoMmbl. ['omorameTHele M rereporaMerHeie opraHusMbl. Hacnenosanue
MPHU3HAKOB, CIEIUICHHBIX C MOJIOM

6.4

H3MeHUHBOCTb. BHABI M3MEHUMBOCTH: HEHACJAENCTBEHHAsA U HACJICACTBEHHAS.
Ponp cpenpl B HEHACNEeACTBEHHOH  M3MEHYHBOCTH.  XapaKTEPHCTHKA
MOAM(PHUKALHOHHON M3MEHYMBOCTH. BapHauMOHHBIA psAn W BapHALMOHHAS
kpuas. Hopma peaknun npusHaka. KonumuecTBeHHBIE H  KA4€CTBEHHBIS
MpU3HAKK H UX HOpMa peakuH. CBoOHCTBa MOOU(HKALHOHHON U3MEHYMBOCTH

6.5

HacnencreeHHasi, MM TeHOTHUNHYECKAs, H3MEHUHBOCTh. KoMOuHATHBHAA
M3MEHYHBOCTb. Meiio3 M mnosoBOH MmpoLecc — OCHOBA KOMOHHATHBHOI
M3MEeHUMBOCTH. MyTaunoHHas H3MeHunBoCcTh. Knaccudukaumsa MyTtaumii:
F€HHbIE XPOMOCOMHbIE, FreHOMHbIe. YacToTa H npu4KHel MyTanuil. MyrareHHbIe
¢akTopel. 3aKOH N'OMOJIOTHYECKHX PSOOB B HACAeACTBeHHOH H3MeHuHBocTH H .M.
Bapunosa

6.6

I'eHeTuka denoBexka. Kapuotun udenopeka. (OCHOBHblE MeTOObl T€HETHKH
YyeIoBeKa: reHeaJorn4ecKHii, ONM3HELIOBBIA, LUHTOreHEeTHYECKHIA,
OUOXUMHYECKHI, MoJeKyIsapHo-reHeTHueckuii. CoBpeMeHHOe omnpeaeNeHue
reHOTHIA: MOJHOI€HOMHOE CeKBEHHpPOBaHHe, FreHOTUMHPOBAHHE, B TOM YHCIE C
nomowibty ITP-ananusza. HacneacreeHHsle 3a00/1€BaHHs YEJOBEKA. TEHHBIE
Oone3HH, OONe3HH ¢ HACNEACTBEHHOH MpeapacnoioKeHHOCTbIO, XPOMOCOMHBIE

Oonesnn. Comarnueckie W IeHepaTHBHbIE MyTaluu. IIpHHLMOBL 300POBOIO




obpaza JKM3HM, JHATHOCTHUKH, MNPOPUIAKTUKH W JIe4eHHS TeHEeTHMYECKUX
Oonesnell. MenukO-réHeTH4EeCKOe KOHCYNBTHPOBAHUE. 3HAYEHHE MEAHLIMHCKOM

FCHECTHKH B MPECAOTBPALICHHH U JICHCHHH T'CHETHYCCKHUX 3aboJIeBaHHIT YeIOBEKa

Cenekuusa opraHu3MoB. OCHOBbI OMOTEXHOJOTHU

7.1

Cenexuuss Kak Hayka W mpouecc. 3apokOeHHe CeNeKUUH W AOMECTHUKaLus.
Vuenne H.H. BasunoBa © LEHTPax NPOHCXOKAEGHHS U MHOrooOpasus
KYJBTYPHBIX pacTeHuil. LIeHTpbl MPoHCXOXKASHHA AOMAIIHUX KUBOTHBIX. Copr,
nopona, WTamMm

72

CoBpeMeHHbIe METOAB CeJeKIHMH. MaccoBblii M MHAMBUAYAIbHBII OTOOPHI B
CeNIeKLMH pacTeHuil M >KHBOTHBIX. OLEHKa 3kcTepbepa. BiH3kopoAcTBeHHOE
ckpemuBanne — HHOpuauHr. Yncras munus. CkpelMBaHHE YHCTHIX JIHHHHA.
I'eteposuc, unu rudpuaHas cuia. HeponcTeeHHOE CKpelIHBaHHE — ayTOPHIOMHT.
Otnanénnas rudpuausaunsas H e€ ycmexu. MCKycCTBeHHBIH MyTareHes H
MONy4eHHe MNOMUIUIONAOB. JIOCTHKEHHS CeNeKUHH pPACTeHHH, KHUBOTHBIX H
MHUKPOOPraHHu3MOB

73

BuorexHonOrUA Kak OTpacib NPOM3BOACTBAa. [eHHas HHKeHepusA. OTambl
cozganus pexkoMOuHaHTHOH JIHK u TpaHcreHHblx opraHusmoB. KierouHas
ukeHepusa.  Kneroynele  KynbTypbl.  MUKpOKNOHaNbHOE  pa3sMHOMEHHE
pacteHuil. KrnoHHpoBaHHE  BBICOKONPOAYKTHBHBIX  CEJIbCKOXO3AHCTBEHHBIX
OPraHu3MoB. JKonorudeckue H studeckue npodnempl. MO — reHerndyecku
MOAN(DHULIMPOBAHHBIE OPTaHH3MBI

11 KJIACC

Kon

IIposepsiemblii 31eMEHT COAEPRAHNS

IBOMIOLMOHHAA OUONOrHA

1.1

DBOMIOLIMOHHAA TEOPHS H €€ MeCTO B OHONIOTHH.

Ceunmerenscrea  3BonwouMU.  [lajeOHTONOTMYECKHE.  MOCNEAOBATENBHOCTD
NOSBJICHHS] BHAOB B MAJEOHTOJOTHYECKON JIETOMHCH, NepexoaHble (HOpMBL
buoreorpadpuueckue: c¢xoactBe U pasauude $ayH H Gnop MaTepuKOB H
OCTPOBOB. DMOPHONOrHYECKHE CXOACTBA U Pa3IHyus 3MOPHOHOB Pa3HbIX BHIOB
NO3BOHOUHBIX. CpPaBHHUTEJILHO-AHATOMHYECKHE. TOMOJIOTHYHBIE, AHAJIOTHYHBIE,
pyAUMEHTApHBIE OpraHel, aTaBU3Mbl. MoJEKYNAPHO-OHOXUMUUECKHE. CXOOCTBO
MEXaHH3MOB HACJI€ICTBEHHOCTH M OCHOBHBIX MeTabONHYeCKUX MyTell y Bcex

OpraHH3MOB
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OpomounoHHas Teopus Y. apsuHa. IIpeanocbUlkH  BO3SHHKHOBEHHS
JapBHHU3MA. JBUKYLIHE CHJBI 3BOMIOUMH BHOOB no MapBuHy (M30bITOUHOE
Pa3MHOXKEHHE NPH OTPAHHYEHHOCTH PECYPCOB, HEONPEASIEHHAs H3MEHUYHBOCTD,

Goprha 3a CyLIECTBOBAHHE, ECTECTBEHHBIH OTOOP)

1.3

Cunretudeckas Tteopus oponoudd (CT3) H OCHOBHbIE €€ MOJOXKESHUS.

Muxkpossomonus. [Tonyaauua kak e IHHHLA BUAA H 3BOJIOLHH

1.4

Hpwxymne cunbl (dakTopbl) 3BONIOLUHM BHAOOB B MNpupode. MyTalLMOHHBIH
npoLecc U KOMOHHATHBHAas H3MEHYHBOCTb. IlomynsALuMOHHBIE BONHBI U Apefid
renoB. M3omsmua u murpauus. EcrectsenHsriil otOop — Hanpapswomuil Gakrop
3BomOLUH. POpMBI €CTECTBEHHOTO 0TOOPA.

ITpuicnocoOneHHOCTE  OpraHU3MOB KakK pe3yabTaT SBOMIOUMH.  IIpumepsl
npHCTocobNeHuH y OpraHu3MOB. ApoMOp(O3bl H HAHOAAANTALKH.

Bun u Bunoobpasosanue. Kpurepun Buna. OcHoBHbIe opMbl BUA00Opa30BaHuA:
reorpagteckoe, IKONOrHIecKkoe

1.5

Ma KpOSBOJIOLHA. q)Oprl SBOJIIOLHH: cl)pme'r HYCCKasd, OHBECPIr¢HTHAA,

KOHBEPreHTHas, napaniensHas. HeobpatuMocTs sBonoLmu

Bo3HUKHOBEHHE H Pa3BHTHE JXHU3HH HA 3emie

2.1

JoHay4Hble TNpeACTaBICHHA O 3apokAeHWM KuW3HH. HayuHble runoressl
BO3HUKHOBEHHA KM3HH Ha 3emuie. a0HOreHe3 M NaHCnepMus. XHMHUUYECKas
3BOMIOLMA.  IJKCHNEPUMEHTAJIbHOE IOATBEPKACHHE XHUMHYECKOH 3BONIOLHM.
HavaneHble 3Tanbl Ouonoruyeckoii spontound. I'unoresa PHK-mupa. Ilepsbie

KJICTKH W HX 5BOJIIOLIHA. cI)O]I)MI/IpOBaHl/le OCHOBHBIX I'pYHII )KHUBBIX OpPraHU3MOB

22

Pazeurue xku3Hu Ha 3emsie nmo 3pam u nepuopam. Karapxeil. Apxelickas u
npoteposofickas 3pbl. Ilameosolickag spa H €€ mnepuombl. KeMOpHICKHIA,
OpPOOBUKCKHH, CHNYPUICKHI, HOEBOHCKHI, KAaMEHHOYIOJIBHBIA, MNEepMCKHH.
Me3so30iickas 3pa u €€ NepHOAbl: TPHACOBBIH, KOPCKHI1, MEJIOBOI.

KaiiHo3olickas 3pa H €€ mnepuHoAbl.  NAJNEOre€HOBBIH,  HEOTeHOBBIH,
AHTPOMOTeHOBbIN. XapakTepHUCTUKA KIMMAaTa W TeOJNIOTHYECKHX TPOLECCOB.
OCHOBHBI€ 3Tallbl SBONIOLHH PACTHTENBHOTO U SKHBOTHOIO MHpa. ApoMopdo3bl ¥
pacTeHHi W KUBOTHbIX. [lOsIBJIEHHE, PACLBET M BBLIMHPAHHUE TPYNI KHBBIX

OpraHH3MoOB

23

Cucrema OpPraHu4€CKOro MHpa KaK OTpPa>KCHHEC JSBOJIOLNH. OcHOBHbIE

CHCTCMATHYCCKHUE I'PYNIILI OPraHH3MOB

24

IBOMIOLUA YellOBEKa. AHTpOl'IOJ'IOl‘Hﬂ KaK HayYKa. Pa3zputue npencraBneHHﬁ 0O

NPOUCXOMICHHH 4YeoBeka. MeTtoapl u3ydeHus aHTpomoreHeza. Cxoncresa




pa3sNHYHs 4eNoBeKa H XHBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHHE YETIOBEKa.
Apwxymne cunsl ($akTopbl) aHTponoreHesa. HacnencreeHHas M3MEHUHBOCTB U
ecrecTBeHHBbI 0TOOp. OOIecTBeHHBI 00pa3 >KU3HH, H3NOTOBJEHHE OpPYAU

TPYAA, MBIILJICHHE, PEYb

2.5

OcHOBHBIE CTaAMH H BETBM SBOJIOLHM 4YEJOBEKA: ABCTPANONHTEKH, Yenopek
ymenslid, Yenosexk npsmoxonsiuib, Yenosexk HeaHaepranabckul, UYenosek
pasymubiii. Haxoakn HCKONaeMbIX OCTAHKOB, BPeMsA CYIIECTBOBAHH:A, 0ONacThb

pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pas KH3HU, OpyAHs

2.6

Yenoseueckue pachl. OCHOBHBIE OONBIINE Pachkl: €BPONEOHHAs (€Bpasuiickast),
HErpo-aBCTPANOUIHAA (3xBaTOpHANBHAA), MOHTOJIOH/IHAA (asnaTcko-
amepuKaHcKas). UepTel MPUCIOCOONEHHOCTH NMPeACTaBUTENEH YEJIOBEUECKHX pac

K YCJIOBUAM CYLUCCTBOBAHNA. EaHHCTBO 4eNnoBeYeCKHX pac. Kpm'm(a pacusMa

OpraHusMbl 1 OKpPyKaKIIas cpena

3.1

DKONOrUsA Kak Hayka. 3apaun H pasacnpl 3KOJOTHH. MeToabl 3KOJOTHUYECKHX
HCCNIeOOBaHUH. DKOJOrHYecKoe MHPOBO33PpCHHC. CpeI[bI o0UTaHUA OpPraHH3MOB!

BOJIHAs, HA3€MHO-BO3/1yIHAsA, [TOYBEHHAs, BHYTPUOPTaHU3MEHHAs!

32

Okonorudeckue  daxktoppl.  Knaccupukauus  SKONOTHYECKHX  (DaKTOpPOB:
abuoTHyeckne, OHOTHYECKHE M aHTpomoreHHble. JlelicTBHE 3KONOTHUECKHX

(hakTOPOB HA OPraHU3MbI

33

Abunotrueckne (akTOpel: CBET, TeMmepaTrypa, BJIaXHOCTb. DoTomepHOAH3M.
[MpucnocoGneHnss OpraHu3MOB K  AeHCTBHIO  aOHOTHYeCKHX (aKTOPOB.

buonoruuecknue puTMbl

34

buotnueckue (aktopel. Buapl OMOTHHECKHMX B3aUMOICHCTBHIA: KOHKYpPEHLMA,
XHLIHUYECTBO, TMApa3sHTH3M, MYTyaJlH3M, KOMMEHCalH3M (HaxJeOHHYeCTBO,
KBapTUPAHTCTBO), aMEHCANU3M, HelrpanusM.  3HaueHue  OHOTHYECKHX

B3aHMOJEHCTBHUI /s CYILECTBOBAHHUA OPraHU3MOB B IPHPOAHBIX COOOLIECTBAX

35

JKoNoruyeckue XapaKTCPHCTHKH nonyJIsALHH. OcHOBHBIE MoKa3aTeau
NONYJIALHU, YUCJICHHOCTb, IUVIOTHOCTH, POXAACMOCTH, CMEPTHOCTH, IPHPOCT,

Murpauus. JIiHaMHKa YHCIEHHOCTH NOMYJIALMU H €€ PeryJIsiHsl

CooluecTBa H SKOJOTHYECKHE CHCTEMBI

4.1

CoobmectBo opranusmoB — OuoueHos. CTpykrypel OHOLEHO3a: BHIOBAs,
NpoCTpaHCTBeHHasA, Tpoduueckasd (nuweras). Buabl-moMuHaHTBl. CB43W B

OHOLEeHO3€e

42

IKONOruyeckue cucrembl  (3kocucremsbl). Ilonatne 00 3KOCHCTEME W




OuoreoueHo3e. PDyHKLUMOHANbHbIE KOMMOHEHTbl 3KOCHCTEMBL: TPOAYLEHTHI,
KOHCYMEHTHI, peayLeHThl. KpyroBopoT BellecTB H MOTOK 3HEPTHH B 3KOCHCTEME.
Tpoduueckue (muineBbie) ypoBHH 3KocHCTeMbl. [IuimeBbie Lenmu u  CeTH.
OCHOBHBIE TIOKA3aTeNH 3KOCHCTEMBI. OMOMAacca, NPOAYKLMA. DKOJNOTHYECKHE
NUpPaMUAbL  TPOAYKUMH, 4YHCIEHHOCTH, OHomacchl. CBoiicTBa 3KOCHCTEM:

YCTOMYMBOCTD, CAMOpETyJALMSA, pa3puTie. Cykueccus

4.3

IIpupoaHeie 3KOCHCTEMBL. DKOCHCTEMBI 03€p H PEK. IKOCHCTEMA XBOHHOIO WJIH
I HPOKONHCTBEHHOTO Jleca.

AHTpOMOreHHbIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. Y pOOosKOCHCTEMBI.
Buonoruueckoe 1 X034HCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.
BbuopasHoobpasue kak ¢akrop ycroiunmBocTH 3kocucteM. CoxpaHeHue

OHOJOTHYECKOTO pa3Hoo0pa3ua Ha 3emiie

4.4

Vuenne B.M1. Bepnaackoro o Ouocdepe. I'paHuup, coctaB M CTPyKTypa
Ouocdepsr. JKusoe BemiectBo u ero ¢yHkuun. OcobeHHoctn Omocdeprr kak
rnobanbHOH 3KocucTeMbl. [IMHaMHUYeckoe paBHOBecHe W oOpaTHas CBA3b B
6uoctepe. KpyroBopoTbl BelleCTB H OHOr€OXMMHYECKHE LHKIBI 3JEMEHTOB

(yrnepona, azora). 3oHansHOCTb OHOCHepBl. OCHOBHBIE GHOMBI CYILH

4.5

YenopeyecTBo B OHOChepe 3eMiH. AHTpPONMOreHHble M3MeHEeHHS B Ouocdepe.
['nofanbpHble 3KONOrM4ecKie NpodIeMBl.

OcHOBa  pAlLMOHAJNIBPHOTO  YNPABIE€HHS MNPHPOAHBIMHU  pecypcaMH U HUX
ucnonezoBanue. JloctiokeHns OHONOrUH U OXpaHa NPUPOABI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IUISA YYHEHUKA

1. YyeOuuk "Buonorus" nns 10 knacca (nox pexn. B. B. ITaceunuka)

2. VYyeOuuk "buonorus" s 11 knacca (mox pea. B. B. [Taceunnka)

METOJUYECKHE MATEPHUAJIBI JJISA YUUTEJIA

1. buonorus. A 1O. Hoxuesa. — M.: DkcMo. — 320 ¢. — (BeCh IIKOJIbHBINM KypC B CXeMax M
Tabnuuax)

2. Cyxopyxkosa JLH. buonorus. Terpans — npaktukym. 10 — 11 knaccsrl: yued. nocodue ans
obmeobpasosar. oprannzaumii/ JI.H. Cyxopykosa, B.C. Kyumenko, E.®@. Uepnsikosckas. —
2-e uzn. — M.: [Ipoceeluenue. — 47 c.

3. Cyxopyxkosa JL.H. buonorusi. Terpanb — Tpenaxep. 10 — 11 knaccer: yueO. nmocodue aiis
obmeobpazosar. opranmnzaumii/ JI.H. Cyxopykosa, B.C. Kyumenxko, E.A. Brnacosa. — 2-¢
u3n. — M.: Ilpocsemenne, 2019. — 111 c¢.

IHHUD®POBBIE OGPA30BATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Enunas xomnexims mudposbix oOpasoBaTenbHbIX pecypcos: http://school-

collection.edu.ru

2. Pewy BIIP https://4vpr.ru/

(OS]

Poccuiickas snekTponHas mkosa https://resh.edu.ru/subject
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