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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ywebnoro mpeamera BUOJIOI'US» na ypoBHE cpenHero
oOmero oOpa3oBaHusi pa3paboTaHa B COOTBETCTBHMM C MpPUKa30M MHUHHCTEpCTBa
oOpazoBanus u Hayku Poccutickoii ®deneparuu ot 17.05.2012 Ne 413 «O06 yTBepIeHUN
U BBEJCHUM B JIeHCTBHE (heIepaIbHOTO TOCYIapCTBEHHOTIO 00pa30BaTEILHOTO CTaHAapTa
cpenHero oOmiero o0pa3oBaHUs» (C W3MEHEHUSIMU, YTBEP)KIECHHBIMH IpUKa3aMU
MunucrepcTBa 006pasoBanus U Hayku Poccuiickoit @eneparuu ot 29.12 2014r. Ne 1645,
or 31.12.2015r. Ne 1578, ot 29.06.2017r. Ne 613, npuxazom MwuHHUCTEPCTBA
npocsetienust Poccuiickoit @enepanuu ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot
12.08.2022 Ne 732, 0127.12.2023 Ne 1028, ot 12.02.2025 r. Ne93); Ilpuxazom
MununcrepctBa mnpocsemennus Poccuiickoit @enepaunn ot 18.05.2023 Ne 371 «O06
YTBEPXKJIECHUH  (eaepasbHOM  00pa30BaTEIbHOM  IMpOrpaMMbl  CPEAHEr0  OOIIEro
oOpazoBanus» (¢ uaMmeHenusimu ot 01.02.2024 Ne 62); mpuxazom MuHHCTEpCTBA
npocsemeHnst PO ot 19.03.2024 Ne 171 «O BHeCeHNH N3MEHEHUH B HEKOTOPBIE IPUKA3bI
MunucrepctBa npocemienus Poccuiickoit ®enepaunu, Kacarouecss (eaepabHbIX
oOpa30BaTeNbHBIX MPOTrpaMM HAYyaJbHOTO O0OIIero o0pa30BaHUs, OCHOBHOTO OOIIETo
oOpa3oBaHMsi U cpegHero obmiero oOpazoBaHus»; Ilpukazom MuHucTepcTBa
npocsemieHust PO ot 09.10.2024 Ne 704 «O BHECEHHHM U3MEHEHUN B HEKOTOPBIE MPUKA3bI
MunucrepctBa npocBemienuss Poccuiickoit ®enepanuu, kacarouiuecs ¢eaepaibHbIX
oOpa30BaTeNbHBIX MPOTrpaMM HAYyaJbHOTO O0OIIero o0pa30BaHUs, OCHOBHOTO OOIIETOo
oOpa3oBaHMsI U CpelHero obiiero odpa3oBaHus»; Ha ocHOBe MenepajbHOM paboueit
MIPOTPaMMBbI 110 OMOJIOTUU CPETHEr0 O0IIEro 00pa3oBaHuUsl.

Pabouas nporpamma o 6uonoruu otpaxaet ocHoBHbIe TpeboBanuss GI'OC COO k
JUYHOCTHBIM,  METANpEeIMETHBIM W  MOPEIAMETHBIM  pe3yjbTaTaM  OCBOECHUS
o0pa3oBaTeNbHBIX MPOTPaMM, JAeT MPEACTABJICHUE O IENIAX OO0y4YeHUs, BOCIIUTAHUS U
pa3BUTHS O0YUYAIOIIUXCS CPEICTBAMH YUEOHOTO MpEeAMETa, YCTAaHABIUBAET 00s3aTEIIbHOE
MPEIMETHOE COJACpKaHUE, MpPeayCMaTpUBAeT pAacHpelesieHue €ro Mo KiaccaM M
CTPYKTYpPUpPOBAaHUE €ro IO pasjejamM U TeMaM Kypca, JaeT paclpenesieHue y4eOHbIX
4acoB M0 TEMAaTHYECKUM pa3zesiaM Kypca M TOCIeA0BATEIbHOCTh UX U3YUYEHHS C YUETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTUKM Y4eOHOTO TIpollecca,
BO3PACTHBIX OCOOEHHOCTEW OO0YyYaroIIMXCsl; OINpelesieT BO3MOXXHOCTH IMpeAMeTa IJis
peanu3anuu  TpeOOBaHWUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEIBbHOM
MporpaMMbl CPEeIHEro oOIIero o0pa3oBaHUs, TPeOOBaHUU K pe3ynbTaTaM OOydeHUs
reorpaduu, a TaK)K€ OCHOBHBIX BUJIOB JCSATEIBHOCTH O0yJarOIIUXCS.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «I'EOI'PA®US»

buonorust Ha ypoBHe cpeaHero o6iiero oopa3oBaHUsl 3aHHMaeT Ba)XKHOE MECTO.
Ona oOecneunBaer (opmupoBaHHE Y OOYYAIOIIMXCS NPEACTaBICHUNA O HaydHOU
KapTHHE MHUpa, pacluupsieT U 0000IIaeT 3HaHUS O JKUBOM MPUPOE, €€ OTIMYUTEIIbHBIX
NpHU3HAKaX — YPOBHEBOW OpPTaHM3AIMM M IBOJIOLNHU, CO3[ACT YCIOBHS AJISA: TIO3HAHUSA
3aKOHOB XUBOW MPUPOABI, (HOpMUPOBaHHS (YHKIIMOHATHHONW T'PaMOTHOCTH, HABBIKOB
3I0pPOBOTO M O€30IacHOro o0pa3a >KWU3HHU, IKOJIOTUYECKOTO MBIILUICHHS, [IEHHOCTHOTO
OTHOIIICHUS K KUBOU MPHUPOJIE U YETIOBEKY.



Bonbmioe 3HaueHue OMONOTHS MMEET TaKkKe U PEUICHUS BOCIHMTATENIBHBIX U
Pa3BUBAIOIIMX 3a/a4d CPEAHEro OO0Iero oOpa3oBaHMSs, COIHAIM3AIUMN O0YUYaIOIIUXCS.
Nzyuenne Ouonornu oOecrieunBaeT YCIOBUS A (OPMUPOBAHUS MHTEIUICKTYaIbHbIX,
KOMMYHUKAIIUOHHBIX H HMH()OPMAIIMOHHBIX HABBIKOB, OJCTETHUYECKOW KYJIBTYPHI,
CTIIOCOOCTBYET HMHTErpAIlii OMOJOTHYECKUX 3HAHUU C MPEICTABICHUSMH W3 JIPYTHX
y4eOHBIX TMpEeIMEeTOB, B YaCTHOCTH, (HU3UKM, XUMHUU U reorpaduu. HazanHbIe
MOJIOKEHUsI O NpeAHAa3HaYeHUH y4eOHOro mpeamera «buoNorus» coCTaBUIM OCHOBY
UL OTpeJeTieHUs IMOAXOJO0B K OTOOPY M CTPYKTYPUPOBAHHUIO €r0 COJEpPIKaHHS,
HpPEeACTaBICHHOTO B IIpOrpaMMe 10 OHOJIOTHH.

HEJU U3YUYEHUA YYEBHOI'O ITPEIMETA «BbUOJIOI' U5

Lenb u3yuyenus yueoHoro npeamera «bruosnorusp» Ha 0a30BOM YPOBHE — OBJIaJICHUE
OOy4arolMMUCS 3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAJIBHOM OpraHU3alluy KUBBIX
CUCTEM pa3HOI0 paHra M NpUOOpPETEHHE YMEHUH HCIOJb30BaTh 3TU 3HAHUS IS
IPaMOTHBIX JEUCTBUN B OTHOLIEHUN OOBEKTOB KUBOW MPUPOABI U PEIICHUS Pa3INYHbIX
’KU3HEHHBIX NPOOIIEM.

JlocTHKeHUE Lean u3yueHus yueoHoro npeamera «buosnorus» Ha 6a3oBom
ypoBHE oOecrneuuBaeTcsl pelieHUEeM CIeAYIOMUX 3a1au:

OCBOEHHE 00YYarOIIMMHUCSA CUCTEMbI 3HAHUNM O OMOJIOTMUYECKUX TEOPUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTE3aX, IIpaBWiIaxX, CIYyKalluX OCHOBOM UL
(dbopMUpOBaHUS TIPEACTABICHUI O €CTECTBEHHO-HAyYHOM KapTWHE MHUpa, O MeToAax
HAayyHOrO TO3HAHUSA, CTPOEHUH, MHOroOOpa3uh U OCOOCHHOCTSAX JKHUBBIX CHCTEM
pPa3HOTO  ypOBHS  OpPraHM3allMd, BBIIAIOIIMXCS  OTKPBITHSX ©  COBPEMEHHBIX
HCCJIEOBAaHUAIX B OMOJIOTHH,

(dopMupoBaHre y oOOydyarolmuxcs MO3HABATENIbHBIX, HWHTEIUIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEN B MPOLIECCEe aHANKM3a JAHHBIX O MyTSAX Pa3BUTHS B OMOJIOTHH
Hay4YHBIX B3IJISJ0B, UIEH M MOAXOJOB K M3YYEHHMIO KMBBIX CUCTEM Pa3HOIO YPOBHS
OpraHu3allly;

CTaHOBJICHHE y 00yJarommxcs 001Iend KyIbTyphl, PyHKIMOHATBHOW TPAMOTHOCTH,
pa3BUTHE YMEHMH OOBSCHATH M OLEHUBATh SIBJICHUS OKPY)KAIOIIEr0 MHpa KUBOU
IIPUPOJIbI HA OCHOBAHWU 3HAHUH U ONBITA, MOJTYYEHHBIX PU U3yUYE€HUU OUOJIOTUH;

dopMupoBaHue y OOy4yalIIMXCSd YMEHUW  WUIIOCTPUPOBATh  3HAUEHHUE
OMOJIOTUYECKUX 3HAHUW B TNPAKTUYECKOM JIESITENbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCITUTAaHUE YOEKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIIOBEKOM >KHMBOM
MPUPOJIbI, HEOOXOAUMOCTH OEpEKHOI0 OTHOIICHHS K HEHM, COONIOJEHUS ATUYECKHUX
HOPM TIPU NPOBEACHUN OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHME IIEHHOCTH OWOJOTMYECKUX 3HAHWUW i1 TIOBBIIMICHUS  YPOBHS
AKOJIOTHYECKOHN KYJIBTYPBI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHWW M YMEHHH B TOBCEIHEBHOW >XU3HU IS
OLICHKM MOCJEACTBUM CBOEH MEITEIBHOCTH II0 OTHOLICHUIO K OKPYXKAIIEW Cpele,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE U COOJIOJIEHHE MeEp MPOPUIAKTUKH
3a001eBaHUM.



MECTO YYEBHOI'O ITPEJMETA «bHOJIOT'US1» B YYHEBHOM IIVIAHE

B cucreme cpennero oOmiero obpazoBanusi «buonorus», nuydaemas Ha 6a30BOM
YpOBHE, SBJISETCA O00S3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOJSALIIMM B COCTaB
peAMETHON 00J1acTH «ECTECTBEHHO -HAay4YHbIE IPEIMETHD.

OO1iee yncIo 4yacoB, PpEKOMEHIOBAaHHBIX JIJIsl M3y4eHUs: OMOJoruu, — 68 yacos: B
10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 yaca (1 yac B Hefienio).



COIEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorus kak HaykKa

buonorust xak Hayka. CBs3p OuoJOrMu C OOLIECTBEHHBIMH, TEXHUYECKUMH MU
JAPYTUMH €CTECTBEHHBIMH HayKamH, GUIocOopHuei, 3STUKON, ICTETUKON U mpaBoM. PoJb
Oouonorn B (OPMUPOBAHMM COBPEMEHHOW Hay4dyHOMl KapTuHbl wmupa. Cucrema
OMOJIOrMYECKUX HaYK.

MeToapl TMO3HAHUS >KUBOW MPHPOABI (HAONIOAEHHE, AKCIEPHUMEHT, OIMCaHUE,
U3MEpEeHHe, KilacCu(pUKalus, MOJAEINPOBaHNE, CTaTUCTUYECKAss 00pabOTKa JaHHBIX).

Oemoncmpayuu:
llopmpemuwi: Y. Japsun, I'. Mengens, H.K. Konbuos, . Yorcon u ®. Kpuxk.
Tabauywl u cxemvi: «MeTOJIBI TIO3HAHUS )KUBOH PUPOJIBI».

Jlabopamophvie u npakmuueckue pabomoi.:
[TpakTuueckas padota Ne 1. «Mcmonbp30BaHue pa3IUIHBIX METO0B IIPH H3yUYCHUHU
OHOJIOTHYECKHUX 0OBEKTOB.

Tema 2. ’)KuBble cHCTeMbI U MX OPTaHU3ALUA

KuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosoruu. OTiamdue
YKUBBIX CUCTEM OT HEOPTAHUYECKOUN MTPUPOIBI.

CgoiicTBa OMoOcHCTEM M HUX pa3HooOpa3zWe. YPOBHH OpraHu3aIlud OHOCHCTEM:
MOJICKYJISIPHBINA, KJIETOYHBINA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIMOHHO -BHIOBOM,
HKOCHUCTEMHBIH (OMOTE€OLIEHOTUYECKU ), OMOChEpPHBI.

Oemoncmpayuu:

Tabnuyvt u cxemvl: «OCHOBHBIE TIPU3HAKK JKU3HN», «Y POBHH OPTraHU3alliH KUBOM
TIPUPOIBD».

Obopyoosanue: moaens moiekyisl JTHK.

Tema 3. XumMuuyeckuii COCTaB M CTPOCHHE KJICTKH

XUMHAYECKUM COCTaB  KIETKA. XUMHYECKHE DJIEMEHTB: MAaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BELIECTBA.

@yHKIUK BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTKe. [lo//iep:;kaHne 0CMOTHYECKOTO
OastaHca.

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHumble W 3aMEHUMbBIE AMUHOKHUCIOTHI. AMHUHOKHCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€TKOBOM MOJIEKYJbl (NIEpBUYHAsI, BTOPUYHAS, TPETHUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeskoB. brosornueckue QyHKIMU OEIKOB.

depMeHTHl — OuoJiorudyeckue kaTtanu3atopbel. CTpoeHue (epmeHTa: aKTUBHBIN
IeHTp, cyoctpatHas crenuduanocts. Kopepmentrsl. Buramunpl. Otnnuus hepMeHTOB
OT HEOPTaHWYECKUX KaTaanu3aToOpOB.



VYrneBoabl: MOHOcaxapuibl (TJIOK03a, pubo3a W Je30Kcupr003a), aucaxapuibl
(caxapo3a, JlakTOo3a) MW  MoOJIMCaxapuabl  (Kpaxmajia, TJIMKOIeH, IEJUII0JI03a).
buonoruueckue QyHKIIUU YTIIEBOAOB.

Jlumunpel:  Tpuraunepuasl, — goconumuasl,  crepounbl.  [mapodunsHo-
ruapodobHbie cBoiicTBa. buonornueckue ¢ynkiuu nunuao. CpaBHEHUE YTIIEBOIOB,
OEJIKOB M TUIIUIOB KaK HCTOYHUKOB SHEPIHUU.

Hykneunossie kucnotel: JIHK n PHK. HykneoTuasr — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenue u pynkuuu JIHK. Ctpoenne u ¢pynkiuu PHK. Bunsr PHK. ATO:
CTpoeHHe U QYHKIUU.

[{utonorus — Hayka o kietke. Knertounas Teopust — npuMep B3aMMOJEUCTBUS UIEN
U (aKTOB B HAYYHOM MO3HAHUH. METOIbI N3YUEHUS KIICTKH.

Knerka kak nenoctHast kuBas cucrema. OOmue NpH3HAKH KIETOK: 3aMKHYyTas
HapykHas MeMOpana, MonekyJsbl JJHK kak renermueckuii anmapar, CUCTEMa CHUHTE3a
Oenxka.

Tunsl KIETOK: 3yKapHOTHYecKas W mpokapuoTuueckas. OCOOEHHOCTH CTPOCHMS
npokapuotuueckoil kietku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapUOTUYECKON
KJ1eTKA. OCHOBHBIE OTJINYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOMN KIIETKU.

[ToBEpXHOCTHBIE CTPYKTYpHl KIETOK — KIETOYHAsl CTEHKA, IJIMKOKAJIMKC, HX
¢ynkiun. Ilnasmatuueckas memOpana, ee cBoiictBa M (yHKuuu. L{uromnasma u ee
opraHouabl. OpgHomeMOpanHble opraHouasl kierku: OIIC, ammapar [onbmxu,
JM30COMBI.  [lomyaBTOHOMHBIE ~ OpPraHOMABI KJIETKHA: MUTOXOHIAPHUH, IUIACTHBL
[Ipoucxoxaenne MUTOXOHIApUNM U Tiactua. Bunabl mmactun. HememOpanHbie
OpraHOMIbI KJIETKH: pUOOCOMBI, KJIETOYHBIN LEHTP, UEHTPHOIU, PECHUYKH, KIYTHUKH.
OyHKIMY OPraHOUAOB KJIETKHU. BKiIroueHusI.

Anpo — perynatopHblid UeHTp kieTku. CTpoeHue siapa: saepHas 000JI0uKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KIIETKE.

Oemoncmpayuu:

llopmpemuwi: A. Jleenryk, P. I'yk, T. IlIsann, M. llneiinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Juacpammor: «PactipefieieHue XUMHYECKHUX 3JIEMEHTOB B HEXKHBOW MPUPOJIEY,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabnuysr u cxemwr: «llepuoguueckass TabMUIA XUMHYECKHX JJIEMEHTOBY,
«CTtpoeHue MoIeKyiabl Bonb», «buocunte3 Oenka», «CTpoeHHE MOJEKYJbl OenKay,
«Ctpoenue ¢epmentay, «HyknemHoBwsie kuciotel. JIHK», «CTpoeHune Mmosekybi
AT®», «CrpoeHne >yKapuOTHYECKOM KIETKW», «CTpOoeHHEe 3KMBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE MPOKAPUOTUYECKON  KIIETKWY,
«CTpoeHue sqipa KIETKN», « Y TIeBOAbD, «JIumuabn.

ObopyoosaHue: CBETOBOW MHUKPOCKOI, OOOpyJOBaHHWE ISl TMPOBEIACHUS
HAONIONCHUM, W3MEPEHH, OKCIIEPUMEHTOB, MHKPOIMpENapaThl  PacCTUTEIbHBIX,
YKUBOTHBIX M OaKTepHUAIIbHBIX KIICTOK.



Jlabopamopnvie u npakmuueckue pavomul:

JlabopaTtopHnas pabota Ne 1. «/3ydeHne kKaTaIUTUIECKONW aKTHBHOCTH (JEPMEHTOB
(Ha mpuMepe aMuIIa3bl UM KaTanas3bl)y.

JlabopaTtopHas pabota Ne 2. «M3yueHne cTpoeHUs KIETOK PaCTCHUH, )KHBOTHBIX
1 OaKTepHil MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEIiapaTax U UX OIMUCAHUEY.

Tema 4. )KusHeneATeILHOCTH KIETKHA

OOMeH BelllecTB, WU MeTa0o0Ju3M. ACCUMWISIMS (IUIACTUYECKUNA OOMEH) U
TUCCUMWISIIUA  (PHEpPreTHYeCcKuii OOMEH) — JB€ CTOPOHBI E€IWHOIO IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W DJHEPrud B TOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTpo(HBIA U rerepoTpodHbiii. Poib depmeHTOB B
oOMeHe BEIIECTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®otocunte3. CBeToBasi U TeMHoOBas ¢asbl (oTocuHTe3a. Peaknuu porocuHTesa.
OddextuBHOCTh PoTOCHHTE3A. 3HaAUCHUE (POTOCUHTE3A JJIsl KU3HU HA 3emiie. Biusinue
yCJIOBUM cpelibl Ha (OTOCHMHTE3 W CHOCOOBI MOBBIIMIEHUS €r0 MNPOJYKTUBHOCTH Y
KYJbTYPHBIX PACTECHHUIA.

XeMocuHTe3. XEMOCHUHTE3Upylolue OakTepuu. 3HAUYCHUE XEMOCHUHTE3a s
YKU3HU Ha 3eMIIE.

OHepreTnueckuii oOMeH B KkieTke. PaciersieHne BeIIeCTB, BbBIJCICHUE U
aKKyMYJIMpPOBAHHE JHEPTUM B KIETKE. JTalbl 3HEpreTHdeckoro obmena. [nmkoinus.
bpoxenue wu ero Buabsl. KuciopogHoe OKUCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPPHEKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakiuun matpuunoro cuHtesa. ['enetnueckas napopmanus u JAHK. Peanuzanus
reHeTudecko uH(opMmanuu B KJIeTKe. [ ©HEeTUYecKWil KOJ M €ro CBOWCTBA.
Tpanckpuniusi — matpuunblii cunte3 PHK. Tpancnsius — GuocunTe3 Oenka. DTanbl
TpaHcisiiu. KonupoBanue aMmuHokucnoT. Poiabs pubocom B OnocuHTe3e Oenka.

Heknetounsle Gopmbl xu3Hu — BUpychl. Mcropusi otkpsitus Bupycos ([1.U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS U )KU3HEHHBIN IIUKJI BUPYCOB. baktepuodaru.
bone3nn pacreHui, >KMBOTHBIX M 4YEJIOBEKA, BbI3bIBAEMbIE BHUpYycaMU. Bupyc
ummyHoneduiura uyenoBeka (BUY) — Bo3Oymutens CIIMJla. OO6GpatHas
TPAHCKPHUIIUSI, peBepTaza u uHTerpasa. [Ipodunakriuka pacnpocTpaHeHUs BUPYCHBIX
3a00J1eBaHU.

ACMOHCMPAUUU:

Iopmpemwi: H.K. Konsuos, /[.1. MBanosckuii, K.A. Tumupsses.

Tabnuyvt u cxemvr: «Tunbl nuTaHus», «Metaboausm», «MUTOXOHIPHUSY,
«JHepreTuyeckuii  oOMeH», «Xioporact», «®dorocunre3», «Ctpoenme JIHK»,
«Ctpoenne u (yHKIHOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTMUeckuit Kom»,
«Bupyce», «bakrepuodarm», «CrtpoeHune U Ku3HeHHBIM I1ukia Bupyca CIIW/]a,
oaktepuodaray, «Permmukarus JJTHK».



Obopyoosanue: wMopenu-anmukanuun «Yasoenne JHK u  Tpanckpumnuusy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mozesb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB

KieTouHbIi UKL, WK )KU3HEHHBIN MK K1eTKkU. MaTepdaza u muto3s. [Iponeccs,
nporekatoume B uHTep(daze. Permnmukaums — peakuus martpuyHoro cuuteza JHK.
Ctpoenue xpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTHIL. JIUMIIOWTHBIN U TarIOUIHBIN
XpOMOCOMHBIC Habopbl. XpomaTuapl. l[uToNOrMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
VH/IMBU1YaJIbHOTO PA3BUTHS OPTaHU3MOB.

Henenue xknetku — muto3. Ctaguu muto3a. [Iporeccsl, Mpoucxoasiie Ha pa3HbIX
CTaIUIX MUTO3a. bromornyeckuii CMBICII MUTO3a.

[Iporpammupyemasi TuOEIb KJIETKH — arlonTo3.

@opMbl Pa3MHOKEHHSI OpPraHM3MOB: Oecrnosioe U moJjioBoe. Buubl Oecrnosioro
Pa3MHOXKEHUA:  JEJICHWE HAJABOE, [OYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHMe, BET€TATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPTaHU3MOB, €T0 3HAYEHUE JJIsI CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Craguum wmeio3a. IIpomeccel, NpPOUCXON[AIIME HA CTaguaxX Meno3sa.
[ToBenenune xpomocoMm B Meito3e. KpoccuHroBep. bruonornueckuii CMbICT U 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs MOJIOBBIX KJIETOK Yy >KUBOTHBIX. [lojoBbie
JKEJIe3bl: CEMEHHUKHU U SIMYHUKU. OOpa3oBaHUE U Pa3BUTHUE TMOJOBBIX KJIETOK — T'aMeT
(cmepmaro3ouj], sSUNEKIETKa) — crepMarorene3 u ooreHe3. OCOOEHHOCTH CTPOEHUs
AUIEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [laprenorenes.

WunuBunyanbHoe — pa3BuTHe  (OHTOTEHE3). OMOpHOHANIbHOE  Pa3BUTHE
(omOpuorenes). JTambl AMOPHOHATIBLHOTO PA3BUTHS Y TO3BOHOYHBIX IKHUBOTHBIX:
npoOJjieHue, TacTpyisiuusi, opraHoreHes. IloctaomOpuonanbHOE pa3zBuTue. TUIbI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE, HEMpsAMoe (JIMYMHOYHOE). Biausinue cpeapl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOT€He3 IBETKOBOIO PACTEHUS: CTPOECHUE CEMEHH,
CTaJIN¥U Pa3BUTHSL.

Oemoncmpayuu:

Tabnuysr u  cxemvi: «DOpMBI  Pa3MHOXKEHHS  OpPraHuU3MOBY, «/[BoiiHOE
OIJIOZIOTBOPEHUE Y IIBETKOBBIX PaCTeHUI», « BereraTuBHOE pa3MHOKEHUE PACTCHUN»,
«Jlenenue kineTku 6akTepuity, «CTpoeHUe MOJOBBIX KIETOK», «CTpOCHUE XPOMOCOMBI»,
«Kinerounbtii mukny, «Pemmumkanus JJHK», «Muto3», «Menosy, «lIpamoe u Henpsimoe
pa3BuTue», «l'aMeToreHe3 y MIICKONMTAIOMMX W 4YeloBeKa», «OCHOBHBIC CTaauu
OHTOT€HE3a».

Obopyoosanue: MHUKPOCKOTI, MUKpOTIpenapaThl «CriepMaTo30u1bl
MJICKOITATAIOIIETO», «SUIEKIeTKAa MIeKonmuTaroueroy, «Kapuoknnes B KjeTkax



KOpeIIKa JIyKay», MarHUTHas Mojenb-anukanus «Jlenenue ximetku», moxens JIHK,
MoJieIb MeTa(azHOW XPOMOCOMBI.

Jlabopamopmusle u npakmuueckue paoomel:

Jlabopartoprast pabora Ne 3. «Habmronenne MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa Ha TOTOBBIX MHKpOIIperapaTaxy.

JlaGopatopnas pabota Ne 4. «3ydeHune CTpOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOTIpernaparax.

Tema 6. HacsiencTBEHHOCTb M1 HU3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3agaun reHeTukd. Vlctopus pa3BUTHS TeHETHKU. Poib HUTOIOTHH U
AMOPUOJIOTUU B CTAHOBJICHUM T'€HETUKH. BKiag poccuicKuX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. METONbl TEeHEeTUKH (THOPUIOIOTHYCCKHUH, IUTOTCHETHYCCKHH,
MOJEKYISIpHO-TeHeTHYeCKUM). OCHOBHBIE T'€HETHUYEeCKHME TMOHATUsA. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHble [. Menaenem.
MonorubpuiHoe cKpenmBanue. 3aKoH euH000pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuno TOMUHUPOBAHUSA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MITOTE3a YMCTOTHI TaMeT.
[TomHOE ¥ HEMOTHOE JOMUHUPOBAHHUE.

JuruOpugHoe ckpeluBaHue. 3aKOH HE3aBUCHUMOIO HACIEIOBaHUS IMPU3HAKOB.
[{uToreHeTuueckre  OCHOBBI  TUTHOPUIHOTO  CKpEIIMBaHUS.  AHaIM3UPYIOIIEe
ckpenuBanue. McCnonp30BaHUE aAHAIM3UPYIOMIETO CKPEIIMBAHMUS ISl ONPEIACIICHUS
TE€HOTHIIA OCOOU.

CuerieHHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana no cuernjeHHOMY
HAaCJIEIOBaHUIO reHoB. Hapyllienue cueruieHus reHOB B Pe3yJIbTaTe KPOCCHHIOBEPA.
XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ ' eHeTuYeCcKue KapThl.

['eHetnka mnona. XpOMOCOMHOE ONpENENIeHHE IMoja. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['omoramernele W reTeporaMeTrHele  opraHu3Mmbl. HacnemoBanue
IIPU3HAKOB, CLIENIJIEHHBIX C ITOJIOM.

N3MeHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIEICTBCHHAs W HACIEICTBECHHAS.
Ponb cpenpbl B HEHACIEICTBEHHON N3MEHUYUBOCTU. XapaKTEPUCTUKA MOIU(PUKAITMOHHOM
M3MEHUYMBOCTH. BapuanuvoHHBIM psSa W BapuanuMoHHas KpuBas. Hopma peakuuun
npus3Haka. KoJMYeCTBEHHBIE M KAauyE€CTBCHHBIE NPU3HAKM M HMX HOPMA pEAKLHH.
CaoiicTBa MO (PUKAITMOHHON N3MEHUUBOCTH.

HacnenctBennasi, wiM TEHOTUNMYECKAs, U3MEHYMBOCTh. KomOMHATHUBHAs
U3MEHYMBOCTh. Mel03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATHBHON M3MEHUYMBOCTH.
Myranuonnass u3MeHUuBOCTh. Kiaccudukanust myTtanuili: T€HHbIE, XPOMOCOMHBIE,
reHoMHbple. Yactora © npuuyMHBI MyTauMid. MyTareHHele  (akTOpbl. 3aKOH
FOMOJIOTUYECKUX PSAJIOB B HacJeACTBEHHOW n3MenunBoctu H.M. BaBuoga.

BresnepHast HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbBIE METO/IbI T€HETUKHU YETIOBEKA:
TeHEAIOTMYECKUA, OJIM3HETIOBBIN, ITMTOTEHETHYECKIHM, ONOXUMUYECKUNA, MOJIEKYJIISIPHO-
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TFE€HETUYECKU . CoBpeMeHHOE onpeaeaeHue Te€HOTHUIIA: NOJITHOTEHOMHOE
CEKBEHHPOBAHMWE, TE€HOTUIIMPOBAHME, B TOM uucie ¢ nomouipto [II[P-ananusa.
HacnenctenHsie 3a0051eBaHNs YellOBEKa: FEHHbIE 00J1€3HU, 00JIE3HU C HACJIEICTBEHHON
IIPEIPACIIOIOKEHHOCTBI0, XPOMOCOMHBIE Oosie3HH. COMaTH4eCKHME U TI'e€HEpaTHUBHBIC
myTtauuu. CTBOJIOBBIE KJIETKU. IIpuHLMIBI 310poBOro oOpas3a >KU3HU, AMATHOCTUKH,
npoQUIaKTUKA U JICYCHHUS TEHETHUeCKUX Ooje3Hed. MenuKo-TeHETUYECKOe
KOHCYJIFTUPOBaHUE. 3JHAYECHUE MEAUIIMHCKON T'€HETUKHU B NPEJOTBPALLCHUN U JICUCHUN
TeHETUYECKUX 3a00JIEBaHUN YeJIOBEKA.

Oemoncmpayuu:

llopmpemuwi: I'. Mennenb, T. Mopran, I'. ne ®pusz, C.C. YUerBepukon, H.B.
Tumodeen-Pecosckuii, H. . BaBuiios.

Tabauyvr u cxemvl: «MOHOTHOPUIHOE CKPEUIMBAHHE W €T0 IIUTOTCHETUYECKAs
OCHOBa», «3aKOH pACIIEIUIEHUS U €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YUCTOTHI
ramer», «JluruOpunHoe ckpemuBanue», «LluTomornyeckue OCHOBBI AUTMOPUIHOTO
CKpemuBaHuss», «Menosy, «B3anmonencTBue asienbHbIX TE€HOBY», «l'eHeTnueckue
KapTbl pacTEHUM, >KUBOTHBIX M 4YelOBeKay», «l'eéHeThka mnoja», «3aKOHOMEPHOCTH
HaCJIEJI0BAaHMs, CUEIJIEHHOTO C MOJIoM», «KapuoTUmbl yenoBeka U KUBOTHBIX», «BubI
U3MEHYUBOCTH», «MoaudukalnnoHHass H3MEHUUMBOCTHY, «HacnenoBanue pesyc-
(bakTopay, «I'eHeTuka rpynn KpoBuw», « MyTamoHHas U3MEHUYHUBOCTHY.

Obopyoosanue:  monenu-amumKanud — «MOHOTHOPUIHOE  CKPCIIMBAHUCY,
«Hemonnoe pgomuHupoBaHue», «JurubpunHoe ckpemuBanuey, «llepekp ect
XpOMOCOM», MHUKPOCKON W MUKpomnpenapaT «pozoduna» (Hopma, MyTtanuu (Hpopmsl
KpPBUIbEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

Jlabopamopuvie u npaxmuuecxkue pabomoi.:

JlaGopatopnas pabdora No 5. «UM3yueHuwe pe3yabTaToOB MOHOTUOPUIHOTO H
AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHass pabora Ne 6. «M3ydenme MoaupUKAIIMOHHONW W3MEHUHMBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsI/Ia U BApUALMOHHON KPHUBOW».

Jlabopatopnass padora Ne 7. «AHanmu3 myTanuil y apo30Quibl Ha TOTOBBIX
MUKpOTpenaparax.

[Ipaktuueckas padota Ne 2. «CocTaBiieHrE U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH

Cenekiys Kak HayKa U Ipolecc. 3apoKACHUE CEIEKINN U TOMECTUKALINS. Y YEeHNE
H.W. BaBuiioBa 0 1eHTpax MPOUCXOXKJIEHUS U MHOrooOpasus KyJIbTYpPHBIX PACTEHHI.
LleHTpBI MPOUCXOXKIACHHS TOMAIIHUX )KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CENEKIMU. MaccoBblii M HHAWBHUIYaJIbHBIM OTOOPHI B
CEJEKIMM pPAcTEeHUH H KHUBOTHBIX. OleHKa »JKcTepbepa. bIM3KOpOICTBEHHOE
CKpeuiuBanue — HOpuauHr. Yucraa nuaus. CkpeluBaHiue YUCThIX JUHUU. ['eTeposuc,
uiu rudpuanas cuna. HepoacteeHHoe ckpeniuBanue — ayropuansar. OtaaieHHast



ruOpuan3anys u ee ycnexu. VICKyCCTBEHHBIM MyTareHe3 W MOJIy4YeHHE MOJUILIOUIOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOI0rus Kak 0Tpaciib NPOU3BOACTBA. [ eHHAsI MHKEeHeprs. DTanbl CO31aHUS
pexomOuHantHo JIHK wu TtpaHcrenHsix opranu3moB. KierouHas uHXeHepus.
Kierouneie KynbTypel. MHKpPOKIOHAJIBHOE pa3MHOKEHHME pacTteHnid. KioHumpoBanwue
BBICOKOIIPOYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE WU
strueckue npodaemsl. MO — reneTnueckn MoIM(pUIIMPOBAHHBIE OPTAHU3MBI.

Oemoncmpayuu:

llopmpemwi: H.U. BaBunos, U.B. Muuypumn, I'./]. Kapneuenko, M.®. I1BaHoB.

Tabauyvr u cxemwvl: xapra «LIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJIbTYpPHBIX pacTeHui», «llopoapl noMamHuX >KUBOTHBIX», «CopTa KyJbTYpHBIX
pactenui», «Otnanennas ruOpunm3anus», «Paborel akamemuka M.D. HBanoay,
«Ilomunnounusa», «OObeKTbl  OuoTexHonorum», «Kierounwsle  KyabTypsl U
KJIIOHHpOBaHME», «KOHCTpyHnpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

Obopyoosanue: MyISHKA TUIOAOB M KOPHEIUIOAOB TUKUX (OPM U KYJIBTYPHBIX
COPTOB pacTeHUi, repoapuii «CelbCKOX03sIIICTBEHHbBIE PACTEHUS.

Jlabopamopuvie u npaxmuuecxkue pabomoi.:

Okckypcust « OCHOBHBIE METOJIBI U JOCTIKECHUS CENIEKIIMA PACTCHUN M KUBOTHBIX
(Ha CEJNIeKIMOHHYIO CTaHIUIO, MJIEMEHHYIO0 (DepMy, COPTOMCHBITATENbHBIA Y4acTOK, B
TEIJTUIHOE X035HCTBO, JIA0OPATOPHIO arPOYHUBEPCHUTETA WM HAYYHOTO IICHTPA)».

11 KVIACC

Tema 1. IBoIIOLNOHHASA 0MOIOTUA

[IpennochuIKM BO3HUKHOBEHUS 3BOJIIOLIMOHHON TEOPUH. DBOJIOIMOHHAS TEOPUS U
€e MeCTO B OWOJIOTMH. BiusHuE >BOJIOIMOHHON TEOPUU HA PA3BUTHE OWOJIOTHH H
JIPYTUX HayK.

CBugerensctBa  3BoNtOUMH.  [laneoHTONOTMYECKHE:  MOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHJIOB B  IMAJICOHTOJOTUYECKOW  JICTOMHCHU, TEPEXOJHBIE  (POPMEI.
buoreorpaduyeckue: cxoacTBo u pazanune GayH u Gaop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3nuyusi SMOpPHOHOB  pa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMUYECKUE:  TOMOJIOTUYHBIC,  AHAJIOTUYHBIC,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO -OMOXMMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX METa0OIMYECKUX TyTe Yy BceX
OpPTraHU3MOB.

OBomonnonHas teopust Y. Jlapsuna. [Ipennocbuiku BOSHUKHOBEHUS JapBUHHU3MA.
JIBIDKyIIIME CHUJIBI ABOJIIOIUMU BUJOB 10 JlapBuHy (HM30BITOYHOE PA3MHOXKEHUE MpHU
OTPAaHUYCHHOCTH  PECYpPCOB,  HEOINpPEACIICHHAas  WU3MEHYMBOCTh, Oopnba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).
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Cunrernueckas teopus 3sosmonnu (CTO) u ee 0CHOBHBIE TIOJI0KEHHUS.

MuxkposBomtonus. [Tomynsanusa kak eIMHALA BUAA U SBOJIIOLIMH.

JBmwkymue cuibl ((QakTophl) SBOMIONUM BUIOB B MpUpPOAE. MyTallMOHHBIHI
IpolecC ¥ KOMOMHATHBHAS M3MEHYMBOCTh. [lOMynslMOHHBIC BOJHBI M JIpei] TeHOB.
W3onsauusa 1 MArpanus.

EcrectBennbiii  oTOOp — Hampapisiomui  ¢dakTtop  dBoaOIUUA.  DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOAeHHOCT,  OpraHU3MOB  KakK  pe3yibTar 3Bojtouuu. IIpumepsl
IPUCIIOCOOJIEHNH y OpraHu3MOB. ApoMop(03bl U UANOAAANTALIUY.

Bun u BunooOpazoBanue. Kpurepun Buna. OcHOBHbIE OpPMBI BUI00OpA30BaAHUS:
reorpauueckoe, 3KOJI0rHuecKoe.

MaxkposBomoriusi.  Dopmbl  3BomouMu:  (puimeTHYeckas, — JUBEpreHTHasd,
KOHBEpreHTHasi, napajuienpHas. HeoOpaTuMocTh 3BONIOIH.

[IpoucxoxaeHne OT HeCHEeIUAIN3UPOBAHHBIX HpeakoB. IIporpeccupyromas
cnenuanu3anys. AJanTUBHAs paguarnus.

Oemoncmpayuu:

llopmpemuwi: K. JIunnen, X.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap,
2. I'ekkens, @. Mromnep, A.H. Cesep1ios.

Tabnuyvt u cxemvi: «Pa3BUTHE OpPraHMYECKOTO MHUpa Ha 3emie», «3apOoibIIH
MMO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukcy, «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctectBennslii 0T00p», «MHOroo6pasue copToB pacteHui», «MHorooopasue nopos
KUBOTHBIX», «llonmymauum», «MyTaumoHHass W3MEHYHUBOCTH», «ApoMop(}O3bI»,
«Mnunoanantanumny, «O0mas nereHepanusy, «JBuxyiue cuibl 3Boiouun», «Kapra-
cxema wMapmpyra myremectBus Y. JlapBuna», «boprba 3a cymiecTBoBaHUEY,
«ITpucnocoOseHHOCTh OpraHu3MOBY, «I"eorpaduueckoe BUJ1I000pa30BaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHUEY.

Obopyodosanue: KOJUIEKITUS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMHU OKpacKH, HAOOp
IJIOIOB U CeMsH, Koyuiekius «[Ipumepsbl 3alUTHBIX TPUCTOCOOJCHUM Yy KMBOTHBIXY,
Mozenb «OCHOBHBIC HaNpPaBJICHHUS SBOJIONUNW», OO0beMHas Mojenb «CTpoeHue
TOJIOBHOT'O MO3ra TO3BOHOYHBIX).

buoreorpaguueckas kapta mupa, Komiekuuss «PopMbl COXPaHHOCTH UCKOIMAEMBbIX
KUBOTHBIX W pacTeHUil», Mojenpb ammimkanus «llepekpect XpomMocom», BIIaKHbBIE
npenapatel  «Pa3BuTHEe HacekomMoro», «Pa3BUTHE JISATYLIKW», MHUKpPOIpEnapar
«/Ipo3oduna» (Hopma, myTanuu (GOpMbI KPbUTEEB U OKPACKH TETIA).

Jlabopamopnvie u npaxmuuecxkue pabomoi.:

JlabopatopHas pabora Ne 1. «CpaBHeHUE BUOB MO MOP(OIOTUIECKOMY
KPUTEPUION.

JlaGopatopnas pad6ota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma u ee
OTHOCHUTEJILHOTO XapaKTepay.
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Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emule

JlonaydHble TpEACTABICHHS O 3apOXKACHUM KU3HU. HayuyHble runoressl
BO3HMKHOBEHUS KU3HU Ha 3emiie: abMOreHe3 U MaHCIepMus. XUMUYECKas: IBOJIOLHS.
AOUOTeHHBIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPTraHUYECKUX.
OKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON »HBOMONMU. HavaibHble STamnsl
ouonormyeckor sBoronuu. I'mnoresa PHK-mupa. dopmupoBanue MemMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE TMPOTOKJIETKH. llepBble KIETKM M WX 3BOJIIOLUA.
@opMHpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo 3paM u nepuonam. Karapxei. Apxeiickas u
npoTepo3oiickas 3pul. [laneo3oiickas 3pa U ee MmepuoIpl: KEeMOPUMCKUM, OPJOBUKCKHM,
CHJIYPUMCKHM, JEBOHCKHUI, KAMEHHOYTOJIbHBIN, TTIEPMCKHUU.

Me3so301ickas 3pa U ee IEPUOBL: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaitHo30iiCKast 3pa U ee NeproIbl: NaJCOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBII.

XapakTepucTKa KIMMaTa M TE€OJIOTMYECKHX mpoueccoB. (OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTEIBHOTO U 5KUBOTHOTO MUpPa. ApoMOp(o3bl Y paCTEHUN U KUBOTHBIX.
[TosiBneHue, pacBeT U BBIMUPAHKUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHMYecCKOrO0 MHpa Kak oOTpaxeHue dBomonuu. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeIOBEKAa. AHTPOIOJIOTHS KakK Hayka. Pa3BHTHE MNpencTaBIeHUN O
MIPOUCXOKICHUH YeJIOBeKa. MeTo/ibl U3ydyeHUsl aHTpororeHe3a. CXoAcTBa U pa3auyus
4eJIOBEKa U JKUBOTHBIX. CHCTEMaTHYECKOE ITOJI0KEHNE YEIIOBEKa.

JIBrkymue cuiibl (pakTopsl) aHTpororenesa. HacnenacTBeHHass M3MEHUYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOlIEeCTBEHHBINM 00pa3 KU3HU, U3TOTOBJICHUE OPYIUA Tpyaa,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTagUM W BETBU DJBOJIIOLAHA YEJIOBEKA: ABCTPAIONUTEKH, UYenoBek
yMenblid, YelnoBek NpsaMoxoasuui, YenoBek HeaHAepTalbCKui, YeloBEeK pa3yMHBIN.
Haxonku mckomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUSA, 00JACTh pacHpoCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsl.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpolneoHHas (eBpasuiickas),
HErpo-aBCTpaionHas (dPKBaTOpUAIbHAsI), MOHTOJOWAHAS (A3MATCKO -aMEpPUKAHCKas).
YepThl NpUCHOCOOJCHHOCTH MPEJICTABUTENIEH UEIOBEYECKUX pac K  YCIOBHUSAM
cyuiectBoBanus. EMMHCTBO yenoBeueckux pac. Kpuruka pacusma.

Oemoncmpayuu:

lopmpemuwi: ®@. Penn, JI. Ilactep, A.W. Onapun, C. Musnnep, I'. IOpu, Y. JlapBuH.

Tabnuyvr u cxemvi: «Bo3uukHoBeHHe COJHEUYHOM CHCTEMBI», «Pa3Butne
opraHuyeckoro  mupa»,  «PactutenpHas  kKJeTka», <« KUBOTHas  KIETKa»,
«ITpokapuotnueckass kietka», «COBpEeMEHHAass CUCTEMa OpPraHUYeCKOro Mupay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTUUECKUX HAXOJOK MPEIKOB COBPEMEHHOI'O YEIOBEKaY,
«/lpeBnenmme mooan», «peBHne moam», «llepBble  COBPEMEHHBIE  JIHOINY,
«YemoBeyeckue pacb.
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Obopyoosanue: mynsxku «lIpoucxoxneHue denoBeka» (OFOCThI aBCTPaJIONUTEKA,
NUTEKAaHTPOTa, HeaHAepTallblla, KPOMaHBOHIIA), CICTIKM WM M300paKEHUS KaMEHHBIX
OpyIui  TEepBOOBITHOIO  4ejoBeKa  (KaMHHU-YOMIEphl,  pyOmina,  ckpebia),
reoXpoHOJIoTHYecKass Tabnuma, KoK «®POpMbI COXPAaHHOCTH HMCKOIAeMbIX
’KUBOTHBIX U PacTEHUI».

Jlabopamopnwie u npakmuueckue padoomol:

[IpakTruueckas pabota Ne 1. «M3yueHue uckomnaeMblX OCTaTKOB pacTEHUU
Y KUBOTHBIX B KOJUICKITUSIX).

DKCKypcusl «DBOJIIOIMS OPraHUYECKOr0 MUpa Ha 3emMJie» (B €CTECTBEHHO-HAYUYHbBIN
WM KpaeBeTUECKUM My3eit).

Tema 3. Opranu3msl U OKpY Kamoas cpeaa

DKoJorusi Kak Hayka. 3aJadd M pas3fesbl 3KOJoruu. MeToabl 3KOJOTHYECKHX
MCCJIEI0BAHUM. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUST OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, I[OYBEHHas,
BHYTPUOPraHU3MEHHAs.

Okosornueckue  (aktopel.  Kiaccudukanusa — sKonorudyeckux — (hakTopos:
abuoTHyeckre, OMOTUYECKHE U aHTpomnoreHHsle. [leiicTBUe sKonoruueckux (pakropos
Ha OpraHUu3MBbl.

AbGunotnyeckue (QakTopbl: CBET, TEMIEpPaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoOaeHust OpraHu3MoB K JEHCTBUIO abuoThyeckux ¢akropoB. buonoruueckue
PUTMBI.

buotnueckue ¢akroppl. Buasl OMOTHUECKMX B3aUMOJEHUCTBUN: KOHKYPEHIIHS,
XMIIHUYECTBO, cuMOM03 u ero ¢opmbl. Ilapasutusm, Koomepamusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTHPAHCTBO, HAaxJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHne OWOTHYECKUX B3aUMOAECMCTBUM [UIsl CYIIECTBOBAaHHS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAaKTEPUCTUKHU Nony . OCHOBHBIE MOKAa3aTENN MOMYJISLUN:
YUCJIEHHOCTD, IIJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUrpanus. JJMHamuka
YUCJIEHHOCTHU MOMYJISIUU U €€ PETyJIsLHus.

ACMOHCMPAUUU:
Ilopmpempsi: A. I'ym6onbar, K.®. Pynse, O. ['exkens.
Tabauyvr u cxemor: xapta «IIpupoansie 30HbI 3eMan», «Cpeabl oOUTaHUS
opranu3dmMoB», «®@oronepuoausm», «llonynsuuny, «3akOHOMEPHOCTH poOCTa
YUCJICHHOCTH TOMYJSIIUN HHDY30puu-TyPenbkny, «[IuteBrie enm.

Jlabopamophvle u npakmuyeckue padoomaol:

JlabopaTtopHas pab6ora Ne 3. «Mopdonoruyeckue 0COOEHHOCTH pacTeHUN
13 pa3HbIX MECT OOUTAHUS».

JlabopaTtopnas pabota Ne 4. «Bnusinue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIEYCa».

16



[Ipaktuueckass padora Ne 2. «lloacuer MIOTHOCTH MOMYJALMI pPa3HBIX BHUIOB
pacTeHUu».

Tema 4. CooOecTBa ¥ 3K0JI0rH4ecKHe CHCTEMbI

Coo0miecTBo opraHu3MoB — OuoneHo3. CTpykTypsl OuOIIEHO3a: BUAOBas,
POCTpaHCTBEHHAs, Tpouueckas (mumieBas). Buasl-nomunantel. CBsizu B OMOLIEHO3E.

DKosoruueckue cucteMsl (3kocuctemsl). [loHsiTre 06 sKOCHCTEME M OMOTEOIIEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYLEHTHI, KOHCYMEHTBI, PEAyLICHTHI.
KpyroBopoT BelllecTB U MOTOK 3HEPTUU B IKocucTeMe. Tpodudeckue (MUIIEBbIC) YPOBHU
skocucTeMbl. [lumeBbie nenu u cetd. OCHOBHBIE TOKa3aTeNd SKOCHUCTEMBI: Ouomacca,
OPOAYKIUSA. ODKOJOTMYECKUE MUPAMUIBL: TMPOIYKIUH, YHUCIEHHOCTH, OHOMAacCHI.
CBoiicTBa 3KOCHCTEM: YCTOHYHMBOCTb, CAMOPETYJISIHS, pa3BUTHE. CyKIECCHS.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCHCTEMa XBOWHOTO WIIU
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOTEHHBIE DKOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpO03KOCUCTEMBL.
buonornueckoe 1 X03sHCTBEHHOE 3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (QakTop ycToWumBocTH 3KocucTteM. CoxpaHEeHHE
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouocheprl. KuBoe BemecTtBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rino0anpHON SKOCHCTEMBI. /IluHaMIUeckoe paBHOBECHE M 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BemectB U OHMON€OXMMHUYECKHE IMKIBI 3JIEMEHTOB (yriepoja,
a3oTa). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eMiu. AHTPONOTEHHBbIE H3MEHEHUs B Ouocdepe.
['11oGanbHbIC YKOJIOTHYECKUE TTPOOIISMBL.

CocymiecTBoBaHHE TPUPOIBI U yenoBedecTBa. CoxpaHeHHe OMOpa3HO00pa3us Kak
OCHOBa ycTolunBocTH Onocdepsl. OCHOBA palMOHAIBHOTO YNPABICHUS TPUPOAHBIMU
pecypcamu U UX HCTosb3oBaHue. JloCTHKEeHNs OMOJIOTUU M OXpaHa MPUPO/IbL.

Oemoncmpayuu:

Llopmpemwi: A.Jl. Tencnu, B.H. Cykaues, B.. Bepnaackuii.

Tabauyor u cxemwvr: «llumessie 1nenu», «buolEeHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu nuTaHus», «OKOJOTUYECKasl MHUPAMUTIAN,
«buocdepa u 4enmoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOrO Jecay, «IKOocHucTeMa
XBOMHOIO Jeca», «buoneno3 Bogoemay», «ArpoueHos3», «lIpuMepHble aHTPONOTEHHbIE
BO3JICUCTBUS Ha MNOPUPOAY», «BaXHEHIINE WCTOYHUKM 3arps3HEHHUS BO3JIyXa U
rpyHTOBBIX BOA», «llouBa — BaxHeHmas cocrasisomas Ouochepsy, «DaKTOPHI
nerpananuu nouBy, «llapaukoBerit 3pdexT», «PakTopsl paIMOaKTUBHOTO 3arpSI3HEHUS
ounochepr», «O0mmas crpykrypa 6uochepri», «Pactnpoctpanenue xu3au B ouocheper,
«O30HOBBIN 3kpaH O6uochepr», «KpyroBopor yriepona B 6uochepe», «KpyroBopor
a30Ta B IPUPOICH.
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Obopyoosanue: Mopaenp-anmuMkanus «Tunuunele  OMOLIEHO3bI», TepOapuit
«PactutenpHple cooOmmecTBay, Kouiekiuu «buoreHo3», «Bpemurenn BakHEHITHX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuu M KOJUICKIMUM PACTEHUM M >KUBOTHBIX,
MPUHAJIEKAIIME K PAa3HbIM 3KOJIOTUYECKHM TpylIam OJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakKeHUsI OXpaHsIEMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
11O BUOJIOI'NH HA YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE pE3yJNbTaThl OCBOCHHUS MPOTPaMMbI TI0 OWOJOTHM HAa YPOBHE
cpelHero oOuero oopa3zoBaHus JOCTUTAIOTCS B €AMHCTBE YUEOHOU M BOCIIUTATEIIbLHOU
NEATENIBHOCTHA B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUIUCKUMH COLUOKYJIBTYPHBIMH,
UCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE
MpaBWJIaMH W HOPMaMH TIOBEJEHUS W CIIOCOOCTBYIOT TIpOIleccaM CaMOIIO3HAHUA,
CaMOBOCIUTAHUS W CaMOpPa3BUTHS, PA3BUTUA BHYTPEHHEW TMO3UIUH JUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUSI K 3aKOHY W TIPABOIMOPAJIKY, YEJIOBEKY TpyJa U CTaplieMy
MMOKOJICHUIO, B3aUMHOTO YBa)KEHUSI, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJIEAUIO
U TpaauUUsM MHOTOHAaIlMOHallbHOro Haponaa Poccuiickoit ®denepauuu, mpupoae H
OKpysKaromiel cpene. B pesynbrare uzydenus reorpaduu Ha YpOBHE CpPEIHETO OOIIEro
oOpa3zoBanusi y oOyudaromerocss OyayT chOpMHUPOBAHBI CIEIYIONIUE JIMYHOCTHBIC
pEe3yJbTaTHI:

1) rpaKIaHCKOTO BOCTIMTAHUS

copMUPOBAHHOCTH IPAXKAAHCKON MO3UIMU 00YyUYaIONIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUKMCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIIHMOHHBIX MPaB M 0053aHHOCTEH, YBaXKEHUE 3aKOHA
Y TIPABOIOPSI/IKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOMU JIEATEILHOCTH MPHU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHNU YUeOHBIX U TTO3HABATENbHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh OMpPEEATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHUIO K SIBJICHUSM
COBPEMCHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYUTHIBATb B CBOUX JCUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HbIMU YOEKIEHUAMH, KYJIbTYPHBIMU IIEHHOCTAMH H
COIMAJTBHBIM TIOJIO)KCHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TPOIIECCE COBMECTHOTO BBITIOJIHCHHS YICOHBIX,
MO3HABATENIbHBIX U UCCIIENOBATENHCKUX 3aJ1ad, YBAXKUTEIHLHOE OTHOIICHHE K MHEHHIO
OTMIMOHEHTOB MIPH OOCYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTH K TYMAHUTAPHON U BOJIOHTEPCKOM JI€ATENbHOCTH;

2) MAaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKONW HIACHTUYHOCTH, NATPUOTH3MA,
YBOXEHHUSI K CBOEMY HaApoOJy, UYyBCTBA OTBETCTBEHHOCTH Tepen PoamHoM, ropaoctu 3a
CBOM Kpau, CBOW PonnHy, CBOM $3bIK M KYJIbTYPYy, NPOLLIOE U HACTOSIUIEE
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACHEAUIO W MAMSATHUKAM IPUPO/IBI,
OOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CITIOCOOHOCTh OLIEHUBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHWE 3HAYeHUs OMOJIOTMU B MO3HAHUM 3aKOHOB MPHUPOJbI, B KU3HU
YeJIOBEKa M COBPEMEHHOTO 00IIeCTBa;

ujeiHas yoekJIeHHOCTh, TOTOBHOCTh K CIyKeHHI0 OTEUecTBy W €ro 3alluTe,



OTBECTCTBCHHOCTD 34 €T0 Cy,ZlB6y;

3) AYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO ITOBEICHUS;
CIIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPATLHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;
OCO3HAHME JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIEro;
OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTEISAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHUS LEHHOCTEW CEMEWHOW >KU3HU B COOTBETCTBUM C TPAAULHUSIMU
HaponoB Poccuu;

4) 3CTeTHYEeCKOro BOCIHTAHMS:
SCTETMYECKOE OTHOLIEHWE K MHpPY, BKJIIOYas OCTETHKY ObITa, HAy4yHOIO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHMI;

OHUMAaHHUE SYMOIMOHAIBLHOIO BO3IEHCTBHS KMBOM IIPUPOIEI U €€ IIEHHOCTH,;
TOTOBHOCTH K CAMOBBIP@KEHHUIO B PA3HBIX BUIAaX HCKYCCTBA, CTPEMJICHUE IIPOSBIIATE
Ka4yeCcTBa TBOPYECKOU JINUHOCTH;

4)pu3nuecKoro BOCIIUTAHUS

HOHUMAaHKWE W Peaau3alus 3J0pPOBOT0 M 0€30IacHOr0 00pa3a KU3HU (3T0POBOE
UTaHHE, COONIONEHHE TMIHEHMYECKHX IPABHII M HOPM, COATaHCHPOBAHHBIA PEKHM
3aHATHI ¥ OTABIXa, PEryisipHas (U3ndecKas aKTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOIO
U KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (HU3MYECKOMY H IICHXHYECKOMY
3JI0POBBIO;

NOHUMAaHHUE [IEHHOCTH MPAaBHJI MHAMBUIAYAILHOIO U KOJUIEKTHBHOIO O€30I1aCHOIO

HOBEJIEHUS B CUTYAIMSX, YIPOKAIOIIUX 3I0POBBIO M )KU3HU JIIOEH;
OCO3HAaHWE TMOCIEACTBUI W HENPUATHE BPEIAHBIX MPHUBLIUEK (yIOTPEOIEHUS
AIIKOT0JIsI, HAPKOTHKOB, KypEHHUS);

5) Tpy0BOro BOCIIMTAHUS

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYIAO0JIO0HE;

TOTOBHOCTh K AaKTHBHOH JEATECIIBHOCTH TCEXHOJOTMYECKOH W  COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATh, IJIAHUPOBATH W CaMOCTOSTEIBLHO
BBITIOJTHSATH TaKyIO JAEATCIbHOCTD;,

WHTEpPEC K pa3IudHbIM cdepaM TpodecCHOHATBLHON NeATeTbHOCTH, YMEHUE
COBepIIIaTh OCO3HAHHBIN BBIOOP Oymymield mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
’KU3HCHHEBIC TJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M caMOOOpa30BaHUIO HA MPOTSHKCHUH
BCEH >KH3HU;

6) 3K0JIOrHYecKOro BOCIIMTAHHUSI:

HKOJIOTHYECKH IEJIECO00pa3HOE OTHOIICHHUE K MPUPOJIC KaK UCTOUYHUKY KU3HU Ha
3emMiie, OCHOBE €€ CYIIIECTBOBAaHUS,

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOW  KYJbTYpPhl: NPUOOPETEHHE  OIbITa
IJIJAHUPOBAHMS MOCTYNKOB M OIEHKH MX BO3MOKHBIX MOCIEICTBUI i OKpYKarouen
Cpelibl;

OCO3HaHUE TJIOOATBHOTO XapaKTepa »JKOJOTUYECKHX TMpoOJieM H MyTed uxX



pereHus;

CIIOCOOHOCTH HCIOJIB30BaTh MPUOOpPETaeMble MPU U3yUYEHUHU OMOJIOTUU 3HAHMS U
YMEHUS TIPU PEllIeHUU MpoOJeM, CBI3aHHBIX C PAlMOHAIBHBIM MPUPOONOIH30BAHUEM
(coOnroneHue TmpaBUJl TOBEJACHUS B TPHUPOJAE, HANPABJICHHBIX HA COXpaHEHUE
paBHOBECHSI B 9KOCHUCTEMAaX, OXpaHy BHIOB, SKOCHCTEM, Ouocdepnl);

AKTUBHOE HENPUATHE NEHUCTBHUM, MPUHOCSIIUX BPEI OKpPYXKalolled NPUPOIHOU
cpele, YMEHHUE TMPOTHO3MPOBATH HEOJIArONPHUATHBIE HSKOJOTUYECKHE TOCIEICTBUSA
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJU4HE PA3BUTOTO 3KOJIOTHYECKOTO MBINIICHUS, 3KOJOTHYECKOW KYJIbTYPHI,
OTIbITA JEATEIHLHOCTH 3KOJIOTHYECKOW HAMpPABJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
UMHU B TI03HABATENIbHON, KOMMYHUKATUBHOW M COLIMAJIBHOM MpPaKTHUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKOM JESITEIIbHOCTH IKOJIOTMYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO MMO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW U OOIIECTBEHHOM NPAaKTHUKHA, OCHOBAaHHOTO Ha JHAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEPIIICHCTBOBAHKWE SI3BIKOBOM W YHTATEIBLCKOW KYJIBTYPhl KaK CpEICTBA
B3aUMOJICUCTBUS MEXK Y JIOJbMU U TTO3HAHUS MUPA;

MOHUMaHKE crietn(UKN OMOJIOTUN KAaK HAYKH, OCO3HAHUE €€ poJid B (POPMUPOBAHUU
pPaIlMOHATILHOTO HAYYHOTO MBIIIUICHUS, CO3JaHUM IIEJIOCTHOTO TMpEACTaBiIeHUsT 00
OKpY’KarolleM MHpE KaK O €JMHCTBE MPUPOJIbI, YEJIOBEKa W OOIIECTBA, B MO3HAHHUH
MPUPOJHBIX 3aKOHOMEPHOCTEH M PpEUICHUH TpoOJieM COXpaHEHUS MPHUPOJTHOTO
paBHOBECHS,;

yOXKJICHHOCTh B 3HAYUMOCTH OHWOJIOTMH [IJI1 COBPEMEHHOW ITUBUJIM3AIIAH:
oOecrieueHrss HOBOTO YpPOBHS pa3BUTHS MEAWIMHBI, CO3/IaHUE TICPCIICKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX pPEIIaTh PEeCypCHbIE MPOOJIEMbI Pa3BUTHS UYEJIOBEUECTBA,
MOMCKAa MyTeW BBIXOJAa W3 TJIOOAIBHBIX SKOJOTUYECKUX MPOOJieM M 0OecTeueHHUs
nepexoja K YCTOMYMBOMY Pa3BUTHIO, PAIMOHAIILHOMY HCIOJIb30BAaHUIO MPUPOJIHBIX
pecypcoB u (P OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHHM OHMOJOTMUYECKAX 3HAHWUN B IICNIAX IOBBIMICHUS
oOmmielt  KyJabTyphbl, €CTECTBEHHO-HAyYHOHM TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHATIBLHON TPAMOTHOCTH 00yYarouXcs, (GOPpMUPYEMOI TIPU U3YIECHUN OUOJIOTHH;

MOHUMAHUE CYITHOCTH METOJOB TIO3HAHUS, HCIOJB3YEMBIX B ECTECTBEHHBIX
HayKax, CIIOCOOHOCTh MCIIOJIb30BaTh MOJy4YaeMble 3HAHUS JIJISl aHalM3a U OOBSICHEHUS
SBJICHUM OKPYIKAIOIIET0 MHUpa W MPOUCXOJANINX B HEM W3MEHEHUH, yMEHHUE JenaTh
000CHOBaHHBIC 3aKJIIOYEHUS HA OCHOBE HAyYHBIX (PAKTOB U HMMEIONIUXCS JAHHBIX C
IIEJIBIO TTOJTYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CaMOCTOSITENIbHO ~ WCTIOJb30BaTh OMOJOTHYECKUE 3HAHUS IS
pEIICHHS IPOOJIEM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HaHWE IICHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATeIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMPEPhIBHOMY 00pa30BaHUIO U caM000pa30BaHUIo,
K aKTUBHOMY TOJTYYEHUIO HOBBIX 3HAHHUM 1O OMOJIOTUU B COOTBETCTBHUU C KU3HCHHBIMU
MTOTPEOHOCTSIMU.

B mpomecce MOCTMKEHHS JTUYHOCTHBIX PE3YJIBTAaTOB OCBOCHHS OOYYaIOITUMHECS



pOrpaMMbl IO OMOJIOTMU HA YPOBHE CpeJHEro oOIIero oOpazoBaHus y OOydaromumxcs
COBEPILEHCTBYETCS IMOIIMOHAIbHBIN MHTEIIEKT, PEANOIaralouiiii coOpMHUPOBAHHOCTS:

CaMOCO3HAaHUs, BKIIIOYAIOMIET0 CHOCOOHOCTh MOHHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHME, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOM SMOIMOHAIBHOMN c(hepbl, OBITh
YBEPEHHBIM B ce0e;

CaMOpETYJINPOBAHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEACHUE, CIOCOOHOCTH aIallTUPOBATHCS K SMOIIMOHATBHBIM
U3MEHEHUSIM M TMPOSBIATH THUOKOCTh, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEU
MOTHBALMH, BKJIIOYAIOIIECH CTPEMIICHHE K JIOCTHKECHMIO LEIU M YCIIEXY, ONTHUMU3M,
VHULIMATUBHOCTh, YMEHUE JIEMCTBOBATH, HCXO/S U3 CBOMX BO3MOYKHOCTEN;

AMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSHHUE
IpYTUX, YYUTHIBaTh €ro TMpU OCYIIECTBICHUM KOMMYHHUKAILIUH, CIIOCOOHOCTh K
COYYBCTBHIO U COIIEPEKUBAHNUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JIPYTUMU JIIOAbMU, 3200TUTHCSI, IPOSIBISATH UHTEPEC U pa3periaTb KOHPIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble pe3yibTaThl OCBOEHHS yueOHoro mpeamera «buosorus»
BKJIIOYAIOT:  3HauMMble i1  (OPMHUPOBAHHUS  MHUPOBO33PEHHUS  OOy4aroUIuXcs
MEXIUCIUIUTMHAPHBIE (MEXIpPEAMETHbIE) OOIlEHAyYHbIE TIOHSTHS, OTPaKaIOIINe
I[EJIOCTHOCTh HAyYHON KapTUHBI MUpa U CHEU(UKY METOJOB MO3HAHUS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPrus, SIBJICHHE, MPOLECC, CUCTEMa, HayYHBIN
dakT, NOpPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEJOBaHUE,
Ha0JII0/IeHUE, U3MEPEHUE, SIKCIIEPUMEHT U JPYIHX), YHUBEpCAJbHbIE YUeOHbIE 1eHCTBUS

(mo3HaBaTeNIbHBIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), oOecreunBaroIme
dbopmupoBanne (GYHKIUOHATBHOM TPAaMOTHOCTH U COIMAIBHOM KOMITCTECHIIUU
oOyyarommxcsl, CIIOCOOHOCTH oOy4Jarommxcst HCIIO0JIb30BaTh OCBOCHHBIC

MEXKIUCIUIUTMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIE Yy4eOHbIC
JNEUCTBHUS B MMO3HABATEILHOW U COIMAIIBHON MTPAKTHKE.

ITo3naBaTe/ibHBIC YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckue aelcTBus:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaJIM3UPOBATH MpoOJieMy, paccMaTpUBATh
€€ BCECTOPOHHE;

WCIIOJIB30BATh MPU OCBOCHHMM 3HAHUH MPHUEMBI JIOTHYECKOTO MBIITUICHHS (aHAIN3a,
CUHTE3a, CpaBHEHMs, Kilaccuukauumu, o00O0OUIEHUs),  PACKphIBaTh  CMBICIH
OMOJIOTHYECKUX TIOHATHH (BBIICIATHh UX XapaKTEPHbBIC MPU3HAKH, YCTAHABIMBATh CBSI3H
C IPYTUMHU MOHATUSIMH);

OTIPENICIIATH IS JACATSILHOCTH, 3a/1aBas MapaMeTPhl U KPUTEPUH MX JTOCTHKEHUSI,
COOTHOCHUTH Pe3yJIbTaThl IEITEILHOCTHU C TIOCTABJIICHHBIMU TIEJISIMU;

HCIIOJIb30BaTh OHMOJIOTHYECKHUE TOHSATHS Uil OOBSCHEHHS (PAKTOB W SBICHHM
YKABOU IIPUPOJBI,

CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYyKTUBHBIE, JCTYKTHUBHBIC, TI0O AaHAJIOTHH),
BBISBIIATh 3aKOHOMEPHOCTH U TPOTHBOPEYUS B pPacCMaTPUBAEMBIX SBJICHUSX,



(hOpMYIUPOBATH BBIBOJIBI M 3aKITIOYCHUS;

IIPUMEHATh CXEMHO-MOJICJIBHBIE CPEACTBA Ul IPEICTABICHUS CYLIECTBEHHBIX
CBS3€H M OTHOILIEHUN B U3y4aeMbIX OMOJOTHYECKUX O0OBEKTAX, a TAKKEe MPOTUBOPEUUid
Pa3HOTO POJIa, BEISIBJICHHBIX B PA3IUYHBIX MHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTheiBaTh IJIaH pEUICHUS NPOOJIEMBI C YUETOM aHAJIM3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEpUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJIAIM, OLIEHUBATh PUCKU IOCIIEACTBUMN ACATEIbHOCTH;
KOOPJAWHUPOBATH U BBINOJHATH padOTy B YCIOBUAX PEAIBHOTO, BAPTYaJIbHOT O
Y KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

Ba3oBble uccienoBarenbcKme 1eiicTBUS:

BJIAZICTh HAaBBIKAMHU Y4E€OHO-MCCIIEIOBATEIbCKOM M TNPOEKTHOM JE€ATEIBbHOCTH,
HaBbIKAMHU paspelieHus mnpobsieM, o0iagaTh CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIBHOMY IIOMCKY METOJOB pPELICHUS NPAKTUYECKUX 3a7ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCII0JIB30BATh PA3JIMYHbIE BUJIbI IE€ATEIBHOCTH 1O IMOJYYEHUIO HOBOI'O 3HAHUS, €r0
MHTEPIPETALNH, TPEOOPA30BAHUIO U PUMEHEHHIO B YUEOHBIX CUTYyAIUSAX, B TOM YHUCIIE
IIPU CO3/IaHUH YYEOHBIX M COLUATIBHBIX ITPOEKTOB;

(opMupOBaTh HAyyHBIM TUI MBILUICHUS, BJIaJ€Th HAYYHOW TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METOJIaMU;

CTaBUThb M  (OpMyJIHMpOBaTh COOCTBEHHBIE 3aJauyd B  00pa3oBaTEIbHOU
JESITEIbHOCTU U )KU3HEHHBIX CUTYAILIUSX;

BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATH 3a]1auy, BbIIBUTATh
TUIIOTE3Y €€ PeLeHUs, HaXOAUTh apryMEHTBI JIJIs JOKa3aTelIbCTBA CBOMX YTBEPXKICHUM,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYUYEHHbIE B XOJI€ PEIICHUs 3a/laydl pe3yibTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
OCYIIECTBIIATH 1IeJIEHAIIPABJICHHBIN MOUCK MIEpEeHOCa CPEAICTB U CIIOCOOOB JEHCTBUS B
poheCCHOHAIIBHYIO CPEIY;

YMETh MEPEHOCUTh 3HAaHUSA B T[O3HABATEIbHYI0 U NPAKTUYECKYIO O0JacTH

KU3HENIEATEIIbHOCTH;

YMETb UHTErpPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTAaTh HOBBIE WJIEW, NpeIaraTh OPUTHMHAJBHBIC TOAXOAbI W pPEIICHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTEPHATUBHBIE PELICHUSI.

Pabora ¢ undopmanueii:

OPUEHTHUPOBAThCA B PA3JIMYHBIX MCTOYHUKAX HMHPOpMalUU (TEKCTE Y4eOHOro
MOCOOUs, HAYYHO-TIOMYJISIPHOM TUTEpaType, OMOTOTUIECKUX CIIOBAPSX M CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHanmu3upoBaTh HMHPOPMAIIUIO
Pa3TUYHBIX BUIOB M (HOPM MPEACTABICHUS, KPUTHIECKH OIICHUBAThH €€ JOCTOBEPHOCTH
Y HETIPOTUBOPEUYUBOCTE;

dbopMyIUpOBaTH 3aMPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI MPU TTOUCKE U OTOOpE
OouoJsiornyeckor nHpopmaru, He0OXOAUMOM IS BBITIOJIHEHUST yUeOHBIX 3a]1a4;



npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIMOHHO -KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEpPUICHCTBOBATH KYJIbTYpYy AaKTUBHOTO HCIIOJNBb30BAHUS Pa3IUUYHbBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOATEIBHO BBIOMPATH ONTUMAIBHYIO (OPMY MPEICTABICHUS OUOJIOTUYECKON
uHpopMaIu (CxeMbl, rpaduKu, AMArpaMMBbl, TAOIUIIBI, PUCYHKH U JPYTOE);

MCIIOJIb30BAaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU pabOTe ¢ OMOJIOTUYECKON
uH(popMaIel: TPUMEHITh XUMHYECKUE, (U3HUYEeCKHe U MaTeMaTHYECKHUE 3HAKU U
CUMBOJBI,  QopMynbl, aOOpeBUaTypy,  HOMEHKIATypy,  HCIOIb30BaThb U
peoOpa3oBhIBaTh 3HAKOBO -CUMBOJIMYECKUE CPEICTBA HAIISITHOCTH;

BJIa/IeTh HaBBIKAMU PACMO3HABaHUS M 3alUThl MH(pOpManmu, WHOOPMALIMOHHON
0€3011aCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
OO0mennue:

OCYIIECTBIISITh KOMMYHUKAITUN BO BCeX c(epax KWU3HU, aKTUBHO y9acCTBOBATh B
JMajore WJIM JIUCKYCCHUU IO CYIIECTBY OOCYyKJIaemMoil Tembl (yMEHHE 3ajJlaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCUTEIHHO BBIMOJHEHUS TIpesiaraeMoiu
3a/1a4d, YYUTHIBATHh MHTEPECHl M COTJIACOBAHHOCTH IO3UIIUNA JPYTUX YYaCTHUKOB
JIMaora Ui TUCKYCCUN);

pacro3HaBaTh ~ HeBepOalibHbIE CpeacTBa  OOIIEHUs, I[OHUMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEJINOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CUTYallUid, YMETb
cMATYaTh KOH(GIUKTHI U BECTH MIEPETOBOPHI;

BIAJCTh PA3IUYHBIMA CIIOCOOAMHU OOIICHHWS W B3aWMOJACHCTBHUS, ITOHUMATH
HaAMEpEHUsl JPYTUX JIIOJICH, MPOSIBIATh YBAKUTEIBHOE OTHOIIIEHHUE K COOECETHUKY U B
KOppeKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHNUS,

pa3BepHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

CoBMecTHaAsI 1€ITEJILHOCTD:

MOHMMATh M UCIOJb30BaTh IPEUMYIIECTBA KOMAHJIHOW W HWHIUBUIYAIbHOU
paboThl MpHU PEIICHUH OMOJIOTHYECKONW MPOoOIeMbl, OOOCHOBHIBATH HEOOXOJIUMOCTH
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJICHCTBUSA MPU PEIICHUN YUeOHOMU 3a/1a4;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHI C ydeToM oOlux
MHTEPECOB M BO3MOYKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;

MPUHUMATh 1I€JT1 COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATH U KOOPJIMHUPOBATH
JICUCTBHUS 110 €€ JOCTHKEHUIO: COCTABISAThH IUIAH JEHUCTBHM, PaCIPEAEIIATh POJIM C YUETOM
MHEHUH YJaCTHUKOB, 00CYXk/1aTh Pe3yJIbTaThl COBMECTHOI padoThI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHHUKAa KOMaHABl B OOIMIUN
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTh  HOBBIE TPOEKTHI, OLEHUWBATh MJAEU C TMO3UIMH  HOBH3HHBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;
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OCYIICCTBJIATDh IMO3UTUBHOC CTPATCIHYCCKOC ITOBCACHHUC B PA3JIMYHBIX CHUTYyallUAX,
ITPOABIIATE TBOPUCCTBO U B006pa}KCHI/IC, OBITH NHHUIIWMAaTUBHBIM.

PeryjasiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE JeCTBUSA
Camoopranu3anus:

MCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JIJIS1 BBISIBJIICHHS TIPOOJIEM U UX PEIICHHUS
B KU3HEHHBIX U YYEOHBIX CUTYaILIUSX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI LIEJIEBBIE U CMBICIOBBIE YCTAHOBKH
B CBOUX JICCTBUSX U IMOCTYNKAX MO OTHOLIEHHUIO K )KHUBOU MPUPOJIE, CBOEMY 310POBBIO
Y 3JI0POBBIO OKPY>KAIOIIHX;

CAMOCTOSITE€JIBHO OCYIIECTBIATh MO3HABATEIbHYIO NESITEIbHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U POPMYIHPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHOU
NEATEIIbHOCTH U )KU3HCHHBIX CUTYaIUAX;

CaMOCTOSITENIbHO COCTABJISITh IJIAH PEHIEHUS] TPOOIEMBI C YIETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpATh pAMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

JeJlaThb OCO3HAHHBINA BBIOOP, aprYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
32 PEILCHNUE;

OIICHUBATh IPUOOPETCHHBIN OIIBIT;

croco6CcTBOBATH (POPMUPOBAHUIO U MIPOSIBICHUIO ITUPOKOM IPYIUIINHU B PA3HBIX
007acTAX 3HaHUI, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHbBIA U KYJbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJa/IeTh HABbIKAMHU IO3HABATEJIbHON pedieKcHu KaK OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUN M MBICIMTEIBHBIX IPOLECCOB, UX PE3YyJbTaTOB U OCHOBAHM, MCIIOJIb30BATh
npuemMbl peIeKCHu A OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PEILICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIIEHUS IO UX CHUKEHUIO;

NPUHAMATh MOTUBBI U @pTYMEHTBI APYTUX IIPU AHAJIU3€E PE3YJIbTaTOB AEATEIIHOCTH.

IIpunsiTue ceds U APyrux:
IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATIU3E PE3YJIbTATOB ACSITEILHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIUOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOoTo YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpaMmbl COO mo Ouonoruu Ha 6a30BOM
YPOBHE BKJIIOUAIOT cnienuduaeckue st yaeOHoro npeameta «bruonorusy HaydHbIe
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3HaHUS, YMEHHS M CHOCOObI JCMCTBHII 1O OCBOCHHIO, WHTEPHpPETAlUU U
npeoOpa3oBaHUI0 3HAHUM, BHUABI ACSITENBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHUI B PA3JIMYHBIX YYEOHBIX CHUTyallUsAX, a TAaKXKE B PEATbHBIX
KU3HEHHBIX CUTyallUsX, CBSI3aHHBIX C Owuosnoruel. B mporpamme mnpenMeTHbie
pe3ynbTaThl MPEACTABICHBI [0 TOAaM O0yUEHHUS.

[IpenMeTHbIE pe3yabTaThl OCBOCHUS yueOHOro npeameta «buonorus» B 10 kiaacce
JOJKHBI OTPAXKAaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MeCT€ M POJIM OUOJOTMU B CHUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B ()OPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOM
KApTUHBI MHpPAa W HAy4YHOIO MHPOBO33PEHHS, O BKIAJE POCCUUCKUX U 3apyOeKHBIX
YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIs
pelIEHUs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKPBIBATh COJAEpKaHUE OMOJIOIMUECKUX TEPMHHOB M MOHSTHUN: KU3Hb,
KJIETKa, OpraHu3M, MeTa00a13M (0OMEH BEIIECTB U MPEBPAILLEHUE YHEPTHH ), TOMEOCTa3
(camoperynsuus), ypoBHEBas OpraHM3alUsl JKUBBIX CHCTEM, CAMOBOCIIPOM3BEIICHUE
(penpoyKuusi), HacJIeACTBEHHOCTh, U3MEHYHBOCTb, POCT U PA3BUTHE;

YMEHHME u3JlaraTb  OHOJIOTMYECKHE Teopuu  (KJIETOYHas, XpOMOCOMHas,
MyTAallMOHHAs, LIEHTpaJbHasl JOTMa MOJIEKYJISIpHOU Onosiorun), 3akoHsl (I'. Mennens, T.
Moprana, H.W. BaBuiioBa) u ydyeHus (0 LEHTpax MHOroOOpa3usi U MPOUCXOXKICHHUS
KyJIbTypHBIX pacteHud H.M. BaBuiioBa), ompenensiTh rpaHUllbl UX MPUMEHUMOCTH K
YKUBBIM CUCTEMaM;

YMEHHME BJIaJ€Th METOJAMHU HAyYHOI'O MO3HAHMUA B OHOJIOTHMHU: HAONIOACHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLECCOB M SBJICHUM, OpraHu3alus WU IPOBEICHHE
OMOJIOTMYECKOTO 3KCIEPUMEHTA, BBIIBH)KEHHE TUIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH
MEXJIy HUCCIEIyeMbIMU BEJIIMYMHAMH, OOBICHEHHE TOJYYEHHBIX pPE3yJbTaToB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE JelaTh BBIBOJbI Ha
OCHOBaHMUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KJIETOK IPOKAPHUOT M
YKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHMU3MOB, OCOOEHHOCTH
poIecCOB: OOMEHa BEIIECTB W IMPEBPAILICHUS SHEPrUUM B KIETKe, (POTOCUHTE3A,
MJJACTUYECKOTO W DJHEPreTUYeCcKOoro oOMeHa, XEMOCHHTe3a, MMHTO3a, Meio3a,
OIUIOJIOTBOPEHHUS,  Pa3MHOKEHHUS,  HHAMBUIYAJIbHOTO  pPa3BUTUS  OpraHu3Mma
(oHTOTEHE3);

YMEHHE TMPUMEHATh [OJIyYCHHbIE 3HAHUS JUIA OOBSICHEHHUA OHOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUJISl IPUHATHS NPAKTUYECKUX PELIEHUI B IOBCEAHEBHOM KU3HU
C 1enblo oOecreyeHus: O€30MacHOCTU CBOErO 3JI0POBbsl M 3JI0POBbSl OKPYKAIOLIUX
JOJIeH, COOIOACHNUSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKpPYKAIOIIEH TPUPOTHON Cpeie,
NOHMMaHHE HEOOXOJUMOCTH HUCIOJIb30BaHUS JOCTH)KEHUN COBPEMEHHOUW OMOJIOTUH U
OMOTEXHOJIOTHUI JIJIs1 pallMOHATILHOTO PUPOA0TIOIb30BAHUS;
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YMEHHUE pelIaTh JIEMEHTAPHbIC TeHETUYECKHEe 3aJa4d Ha MOHO- U JTUTHOPHIHOE
CKpEIIMBaHMe, CILEIUIEHHOE HACJIEeJOBAHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO
CKpEIUBaHMS JUIS IPEICKa3aHusl HACIeJOBAHUS IIPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOIHATH 1a00paTOpHBIC U MpaKTUIECKHe paboThl, COOMI0aTh MTpaBUIIa
pu paboTe ¢ y9eOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE  KPHUTUYECKHM  OICHWBATh W  HMHTEPIPETUPOBATH  WH(GOPMAIHIO
OMOJIOTHUECKOTO COJICp)KaHMS, BKIIOYAIOINIYIO TICEBJAOHAYYHBIC 3HAHUSA W3 Pa3IMUHBIX
UCTOYHUKOB (CpeICcTBa MAacCOBOW HH(OpMAIMK, HAYYHO-TOMYJSIPHBIE MaTepualbl),
ITHYECKHE AaCMEeKThl COBPEMEHHBIX HCCIICIOBaHMH B  OWOJOTHMH, MEIUIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIE COOOIICHHS, 0000IIast
OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHHUKOB, TPAMOTHO HCIIOJIE30BAThH
NOHATUWHBIN anmapar OUOJIOTHH.

[IpenMeTHbIE pe3yabTaThl OCBOCHUS yueOHOro npeameta «buonorus» B 11 kiacce
JOJKHBI OTPAXKATh!

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJM OWOJOTUU B CUCTEME HAy4dHOTO
3HaHUS E€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPA WU HAYYHOTO MHUPOBO33PEHMS, O BKJIAJEC POCCUUCKUX U 3apyOeikKHBIX
YYEHBIX-O0MOJIOTOB B pa3BUTHE OMOJOTHH, PYHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKA JIJIsi
pelLIeHUs )KU3HEHHBIX 33]1a4;

YMEHUE PaCKphIBaTh COJEp>KaHUE OUOJIOTHYECKUX TEPMUHOB W TOHATUNA: BUJ,
NONyJISIUs, TEHO(OHI, HSBOJIONUA, MABUXKYIIME CWIbl ((aKTOpBI) SBOJIIOIUH,
IPUCIOCOOJIEHHOCTh  OPraHW3MOB, BHUI000pAa30BaHUE, HKOJOTHYECKUE (HAKTOPHI,
AKOCHCTEMA, MPOIYIEHThI, KOHCYMEHThI, PEAYLEHTHI, IENU MUTAHUS, IKOJIOTHYECKas
nupamujia, OuoreoieHos, ouocdepa;

yMEHUE u3Jarath OUOJOrHYecKrue Teopuu (dBostornronHas Teopus Y. Jlapsuna,
CUHTETHYECKass TEOpHUsS HBOJIIOLMU), 3aKOHBI W 3aKOHOMEPHOCTH (3apOIbIIIEBOTO
cxonctBa K.M. bapa, duepenoBanusi raBHbIX HampaBieHUW W myTed sBomtouun A.H.
CeBeproBa, yuenuss o Ouochepe B.M. Bepnajackoro), omnpenensitb TpaHUIbl HX
MPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIaMU HAyYHOTO TO3HAHUS B OWOJIOTMH: HAOJIOJECHUE U
ONMCAaHHUE JKMBBIX CHUCTEM, IMPOLECCOB W SBJICHUH, OpraHu3alusi U NPOBEIACHUE
OMOJIOTUYECKOTO HSKCIEPUMEHTA, BBIJIBIKEHHE TUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTHU
MEXIY HCCICNyEeMbIMU BEJIMYMHAMH, OOBSCHCHHE TIOJYYCHHBIX pE3YyJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHE JIeJlaTh BBIBOJIBI Ha
OCHOBAHUHM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICISATH CYIIECTBEHHBIE MPU3HAKA CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TIOMYJIALIUNA, TPOIYIICHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OHOTEOIEHO30B |
HKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HACIEACTBEHHON WM3MEHYMBOCTH, €CTECTBEHHOTO
ot0Oopa, BU1000pa3oBaHus, MPUCTIOCOOIEHHOCTA OPTaHU3MOB, JEHCTBUS SKOJIOTUIECKUX
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(GakTOpoB Ha OpraHU3Mbl, MEPEHOCa BEIIECTB U MOTOKAa HHEPTHH B SKOCHUCTEMAX,
AHTPOIOTEHHbIX U3BMEHEHHUM B SKOCUCTEMAaX CBOEW MECTHOCTHU, KpYTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHHE TPHUMEHSTh MOJNyUYEeHHBIE 3HaHUSA I OOBSICHEHHS OHOJOTHYECKHX
MPOIIECCOB U SIBICHUM, JJISl MPUHATHS MPAKTUUYECKUX PEIICHUN B MMOBCEIHEBHOM KU3HU
C ILenblo obecriedeHus O€30MACHOCTU CBOETrO 3J0POBbS U 3JI0POBbSl OKPYKAKOLIUX
JrOeH, COOMIOCHNUS HOPM TPaMOTHOTO TIOBEICHUSI B OKPY>KaIOIIEH MPUPOIAHOMN cpejie,
MOHMMaHUE HEOOXOAUMOCTH UCTIOIB30BAHMS JOCTUXKEHUN COBPEMEHHON OMOJIOTHH IS
palMOHAIBHOTO MPUPOJIOTIOIL30BAHMUS;

YMEHHE pelIaTh »3JIEMEHTapHbIe OHOJOTHYECKHE 3a/ayd, COCTaBISITh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMaX (1€ MUTaHUs);

YMEHHE BBITIOJIHATH JTA0OPAaTOPHBIE U MPAKTHUYECKHE pabOThl, COOMIOAATH MpaBUIa
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE  KPUTHYECKH  OIICHMBaTh W  HMHTEPIPETUPOBATH  WHGOPMAIUIO
OMOJIOTHYECKOTO COJEpKaHUs, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS W3 Pa3IHMUHBIX
MCTOYHUKOB (CpelcTBa MaccoBOM HH(OpMaNMM, HAay4YHO-TIOMYJISIPHBIE MaTepualbl),
paccMmaTpuBaTh riI00albHBIE HKOJIOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH, (HOPMHUPOBATH
110 OTHOUIEHHUIO K HUM COOCTBEHHYIO IO3UIIHIO;

YMEHHUE CO37aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIEHMS, 0000Ias
OMOJIOrMYECKYI0 MH(OPMALIMIO U3 HECKOJBKUX MCTOYHHUKOB, IPAMOTHO HCIOJIb30BaTh
MOHSATUIHBIN armapaTt OHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
‘ HaumenoBanue
KomnuectBo OcHOBHBIE BUIbI ICATEIIBHOCTH
Pa3IeNoB U TEM IIporpammHoOe conepkaHue
Ne JacoB O0yJarOIIIXCS
0/a y4eOHOTO TIpeIMeTa
Tema 1. buojiorus Kak HayKa
buonorus B cucreme 1 buonorus kak nayka. Csizu Ouosioruu PackpeiBath conep:kaHue TEPMUHOB U
1.1 |Hayk ¢ 00I11€CTBEHHBIMHU, TEXHUYECKUMU IIOHATUM: HAYyYHOE MUPOBO33pECHUE,
U IPYTUMU €CTECTBEHHBIMU HAYKaAMMU, Hay4YHasi KapTHHA MUpa, Hay4YHBIA METOZ,
dbunocodueit, peurueit, STUKOM, ranoTesa, TCOpus, METOAbI
3CTETUKOM ¥ npaBoM. Pojib Oroioruu MCCIICTOBAHMAL.
B (pOpMHpPOBAHUU COBPEMEHHON HAYyYHOM XapakTepn3oBaTh GHONOIMIO Kak
HayKy, €€ MECTO U POJIb Cpelin 170.4
KapTUHBI Mupa. Cucrema OMOJIOTUYECKUX YK, P peH JIpyr
€CTEeCTBEHHBIX HaYK.
HayK.
3 [lepeuncnars pazaenbl OMOJIOTHH B
Hemoncmp azgtu. LM COOTBETCTBHUE C OOBEKTAMU U3YUCHUSI.
opmpemi: 1. Jlapsun, I'. Mennens, HasbiBaTh BaxHeWmme orpaciu
H. K. Konbiios, [ix. Yorcon u ®. Kpuk. OMOJIOTHYECKHUX 3HAHHUH M 3a7a4H,
Tabauywl u cxemol: «MeToAbI TO3HAHUS crosiume nepes 6uonorueit XXI b.
YKUBOU MPUPOIBD)
MeTobl T03HAHUS 1 MeTobl TO3HAHUS KUBOU PackpeIBaTh CojiepXKaHnue TEPMUHOB
1.2 |KUBOW NPUPOIBI npuposl (HabI0ACHUE, Y IIOHATHN: HAyYHBIA METOJI, METOBI
AKCIEPUMEHT, OMIMCAHUE, WCCIICIOBAHUS.
U3MepeHue, Kiaccupukaus, XapakTepu3oBaTh OCHOBHBIE METObI
MOJICJIMPOBAHNE, CTATUCTUYECKAs MO3HAHUS KUBOW TIPUPOJIBI: HAOIOICHHE,
00paboTKa JaHHBIX). SKCIIEPUMEHT, OITMCaHKE, U3MEPEHHUE,
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Oemoncmpayuu:

Tabauywvl u cxemvi: «MeTOIBI TOZHAHUS
YKABOW MPUPOIBI».

Jlabopamopuvie u npakmuuecxue
pabombi:

[Ipaktuueckas pabora Ne 1.
«Hcnonb3oBaHKe pa3IMuHbIX METOJIOB
IIPU U3YYEHUH OMOJIOTUYECKUX
OOBEKTOBY

KJIacCU(pUKaLusi, MOJAEIUPOBAHUE,
CTaTUCTUYECKass 00padOTKa JaHHBIX

JuiekTpOoHHbBIE (LU poBbIe) 00pa3oBaTeIbHbIE P

ecypcsl bu6nuoteka LIOK https://m.edsoo.ru/7f413034

HToro yacos 1o TemMe

2

Tema 2. 7KuBbie cucTeMbl U KX OPraHu3a

s

2.1

buonornueckue
CHUCTEMBI, POLIECCHI
Y UX U3YUYCHUE

1

Kusbie cucteMbl (OMOCUCTEMBI)
KaK TIPeIMET N3yUeHUS
ounosioruu. OTINYHE )KUBBIX
CHUCTEM OT HEOPraHUYECKOU
npuposl. CBoiicTBa OuocucTeM
U UX pazHooOpasue.

YpoBHU OpraHu3anuu
OrocucTeM: MOJIEKYJISIPHBIH,
OPTaHOUIHO-KJICTOYHBIN,
OpraHW3MEHHBIN,
MOMYJISIIHOHHO-BUIOBOM,
DKOCUCTEMHBIN
(OHOTeolIeHOTUYECKUA),
onocdepHsbIit.

Haykwu, nzy4aronime 6MocucTeMbl
Ha pa3HbIX YPOBHIX OPraHU3aIINH.

PackpsiBath conepxaHue TEPMUHOB U
MIOHSTUI: CUCTeMa, OMOJIOTHIeCKas
CHCTEMa, DJIEMEHTBI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM,
0OMEH BENIeCTB, pa3MHOXKEHHE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
W3MEHYMBOCTb, Pa3ApaKUMOCTh,
HYHEPIro3aBUCUMOCTb, YPOBHU
OpraHu3aIyM XU3HU (OHOCHUCTEM).
XapakTepu30BaTh MPUHIIMIIBI
OpraHu3aIui OMOCUCTEM: OTKPBITOCTbD,
BBICOKAs yIOPSIIOYEHHOCTb,
CaMOpEryJIALUs, UEPAPXUIHOCTb.
[IepeunciiaATs yHUBEpCaAIbHbIE CBOKWCTBA
YKABOT'O: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3ApakUMOCThb, IBUKEHHUE,
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AEMOHCMPAuUU:
Tabnuysl u cxemwvi: «OCHOBHBIC
MIPU3HAKY KU3HW», «Y POBHU
OpraHu3aLMH KUBOM IIPUPOIBD).
Mopnens monexynsl JIHK

rOMEOCTa3, POCT U Pa3BUTHE,
HACJIEJICTBEHHOCTh, N3MEHYNBOCTD,
ABOJIOLNS (IPUCTIOCOOJICHHE K
U3MEHSIIOIIUMCS YCIIOBUSIM).
[IpuBOAUTH IPUMEPHI OUOCUCTEM
Pa3HOTO YPOBHS OPraHU3aAIUU U
CpaBHHUBATh IPOSIBJICHUS CBOICTB
’KMBOT'O Ha Pa3HbIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE MPOLIECCHI,
IIpOTEKaroNIKe B OnocucremMax: 0OMeH
BEIIIECTB U MPEBpAIlEHUE SHEPTUH,
CaMOBOCTIPOHM3BEICHNE,
camoperysus, pasutue. CoOIroaaTh
npaBuJia OEpPEKHOTO OTHOIICHUS K
KUBOU IIPUPOJIE

JuekTpoHHbIe (U(pOBLIE) 00pa3oBaTeIbHbIE P

ecypchl

but6mmoreka [{OK https://m.edsoo.ru/7f413034

NToro yacos o reme

1

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH

3.1

XUMHUYECKUU COCTaB
KJeTku. Boa
Y MUHEPAJIbHBIE COJIU

1

XHUMHUYSCKHUI COCTaB KJICTKH.
XHUMHUYCCKHE JICMEHTHI:
MaKpO3JIEMEHTbI, MUKPOJJICMEHTHI.
Bona u MuHepaibHbIE BEIIECTBA.
OYHKIMK BOABI 1 MUHEPATbHBIX
BeniecTB B KieTke. [Toanepkanue
OCMOTHYECKOI0 OajaHca.
ACMOHCIpayuu:

Ouacpammei: «Pactipenenenne
XUMHUYECKHUX DJIEMEHTOB B HE)KHBOM

PackpeiBaTh cofepxaHue TEPMUHOB U
MOHSITHIA: AJIEMEHThI-ONOTE€HBI,
MaKpO3JIEMEHTBI, MUKPOIJIEMEHTHI;
MUHEPAJIbHBIE BEILIECTBA, MOJIEKYJIa
BOJIbI KaK JTUTIOJIb, BOJOPO/IHBIE CBSI3U;
rUAPOPUIBbHBIE U THAPOPOOHBIE
BEILIECTBA.

Jloka3bIBaTh €IUHCTBO 3JIEMEHTHOT'O
COCTaBa KaK OJJHO U3 CBOMCTB KMBOTO.
Pacnipenensite XuMHUYECKHE 3JIEMEHTHI
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npupojie», «PacnpeneneHne XuMUIECKUX
AJIEMEHTOB B KUBOU TIpupoie». Tabiuybi
u cxemol. «Ilepuoguyeckas Tabmuna
XUMUYECKUX JIEMEHTOBY, «CTpoeHUE
MOJIEKYJIBI BOIBD)

10 TPYINaM B 3aBUCUMOCTH

OT KOJIMYECTBEHHOTO MIPEACTABUTEIILCTBA
B OpPraHU3ME; XapaKTepru30BaTh POJIb
OT/ZIEJIBHBIX JIEMEHTOB.

BBISBIATE CBSI3b MEXKIY COCTABOM,
CTPOEHUEM MOJIEKYJIbI XUMUYECKOTO
COCAMHEHUS U €r0 (DYHKIUAMU B KIIETKE

3.2 | benku. Cocras u benku. CoctaB u cTpoeHue OEJIKOB. PackpriBaTh conepkaHue TEpPMUHOB U
CTpOCHHE OEJIKOB AMMWHOKHUCIIOTHI — MOHOMEPHI OEJIKOB. MOHSTUH: OCIIKH, TTOJTUMEDHI,
HezaMenumble 1 3aMeHUMBIE MOHOMEPbI, aMUHOKHUCIIOTHI, e THIHAS
AMUHOKUCIOTHl. AMUHOKHUCIOTHBIN CBSI3b, MTOJIUIICIITU/I, JCHATYpAIHSI.
cocTaB. YPOBHU CTPYKTYPHI OEITKOBOI XapaxkTepu3oBaTh OCJIKU KaK KJIacc
MOJIEKYJIbI (IepBUYHAS, BTOPUYHAS, OpTraHUYECKUX COCTMHEHUMN;
TPETUYHAS M YCTBEPTUYHAS CTPYKTYpa). | KJIACCU(ULMPOBATH UX MO CTPOEHUIO
XHUMHUYECKHE CBONCTBA OCIIKOB. (rmoOynsapHbIe U GUOPUIIIIPHBIC
buonornueckue QpyHkIuu 6€IKOB. O€JIKH), IePEUHCIIATh U
Oemoncmpayuu: XapakTepu3oBaTh GYHKIIUU OEITKOB
Tabnuyvt u cxemwvl: «CTpoeHue
MOJIEKYJIbI OeNKa.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaThl
3.3 | depMeHTHI — depMeHTHI — OMOIOTHIECKUE PackpriBath cosepkaHue TEPMUHOB
OHOJOrnYecKue KaTaJIn3aTOPHI. Y TIOHSITHI: (PepMEHTBI, AKTUBHBINA LIEHTD,
KaTaJIn3aTopPhl Ctpoenue ¢pepMeHTa: aKTUBHBIN cyOcTpaTHas crienuUIHOCTb,

HEeHTp, cyOcTpaTHas
crnenuduyHocts. KopepmeHTHI.
Butamunsl. OTnnuns GepMeHTOB

Ko(pepMeHTBI, OCITKH-aKTHBATOPHI
U OEJIKU-UHTUOUTOPHI.
VYka3bpIBaTh OTINYHUS (HEPMEHTOB
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OT HEOPraHUYECKHUX KaTaJIu3aTOPOB.
AEMOHCIPAUUU.

Taonuywvl u cxemor: «CTpoeHHE
dbepMeHTay.

Oébopyoosanue: 060py1I0BaHUE

JUTSI IPOBEJICHUST HAOIIOACHUH,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnusie u npakmuueckue
paoomuwi:

JlabopatopHas pabota Ne 1. «M3yuenue
KATAJIMTUYECKON aKTUBHOCTH
(epMEeHTOB (Ha MpUMEPE aMUIa3bl WIH
KaTaJiasbl)»

OT HEOPTAaHUUYECKUX KaTaIN3aTOPOB.
OOBICHATD POJIb (HEPMEHTOB

B (YHKITMOHUPOBAHHUH KUBBIX CUCTEM,
B IIPOMBIITUICHHOCTH, B MEUITUHE,

B TIOBCETHEBHOH JKM3HH YEJIOBEKA

3.4

YrneBoabl. JInmuael

YreBoapl: MOHOCAXapHUIbI (TIFOKO3a,
prbo03a 1 1e30KCuprd03a), AUcaxapubl
(caxapo3sa, JJaKTO3a) U MoJIrcaxapuIbl
(Kpaxma, TIIUKOTeH, IIeJITI0I03a).
buonorunueckue GyHKIMM yrieBo0B.
JIMIuaBL: TPUTITUTICPUIBI,
dbochomumnuabl, CTePOU/IbI.

IMunpodunsHO-THAPOPOOHBIE CBONCTBRA.

buonorudeckue GpyHkImu IUMHIOB.
CpaBHeHHME yTIJIeBOJIOB, OCTTKOB U
JIMTIAJIOB KaK UICTOYHUKOB SHEPIUHU.
AeMOHCmpayuu:

Tabauust u cxemovl: «YTICBOABD),
«JInnuaey.

PackpriBath conepkanne TEPMUHOB H
TIOHATHI: YTJIEBOIBI, MOHOCAXaPH/IBI,
U CaXapuIbl, TOMCAXapHuIbl, TIIOK03a,
pubo03a, 1e30Kkcupud03a, caxaposa,
JaKTO3a, MaJIbTO3a, IIEJUTH0JI03a
(keTyaTka), Kpaxmall, TIIMKOT€H;
JIUTIAJIBI, TPUTTUIEPUIBI (KUPBI,
Macia), hochoTUIuIbI, CTEPOUIHI.
XapakTepu3oBaTh yIII€BOIbI,

JUIUABI KaK KJIACC OPraHUICCKUX
COCIMHEHUM.

KiaccudummpoBarth yriieBobI U TUTTHIBI
110 CTPOCHUIO; TIEPEUHCIIATh (PYHKITUH
YIIEBOOB U JIUTIUIOB.
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Obopyodosanue.: 000pyIOBaHHE
JUTSL TIPOBEICHUST HAOJTIOICHHIA,
MU3MEPECHHM, SKCIIEPUMEHTOB

CxemaTuyecku U300pakaTh CTPOCHHE
MOJIEKYJI YTIICBOJIOB, JIUTTHIOB

3.5 | HyknennoBbie Hyxneunossie kucnotsl: JJHK n PackpeiBath coqiepxaHne TEpPMHUHOB U
KUCIOTBI. AT PHK. HykijieoTu 15l — MOHOMEPHI MOHSATUH: J€30KCUPUOOHYKICUHOBAs
HYKJIEMHOBBIX KUCHOT. CTpOEHHE U kuciota (JJHK), pubonykiennonas
dbyukuun [JHK. Ctpoenue u kuciota (PHK), nykneorun,
¢yukunu PHK. AT®: ctpoenue u [IOJIMHYKJICOTHUIHAS LIETIb
Gynkuuu. Oemoncmpayuu: (MOMMHYKIICOTH]T), KOMILJIEMEHTAPHOCTb,
Hopmpemuwi.: [Ix. Yorcon, ®@. Kpuk, ¢dbynxiuu JIHK (xpanenue u nepenaya
M. Yunkunc, P. ®paHkiuH. HACJIE/ICTBEHHOM MH(OPMAIIUN); BUIBI
Tabauywl u cxemol: PHK (undopmanmonnas, TpaHcopTHas,
«Hyxneunosbie kucnotsr; [JJHK», pubocoManbHas); ageHo3uHTpudochar
«buocunres 6enkay, «CtpoeHue (AT®), makposprudeckast CBs3b.
Mousekyibl AT®». Obopyodosanue: XapaKkTepru3upoBaTh HYKJIEHHOBBIE
CBETOBOI MUKPOCKOTI, KHCJIOTHI KaK XUMUYECKHE COeTUHEHUS
MHUKpOHpenapaTsl Y HOCUTENH HACJEICTBEHHOM
MH(pOpMALIUH.
OtmeyaTh 0COOEHHOCTH CTPOCHHUS
MOJIEKYJT HyKJIenHOBbIX KucioT (JIHK,
PHK) u AT®.
CxemaTu4ecku u300pakaTh CTPOCHHE
HYKJICOTHU]IOB, MOJIEKYJT HYKJIEMTHOBBIX
kuciaotT, AT®
3.6 | Hcropust 1 METOBI HuTonorus — Hayka o KJIETKE. PackppbiBaTh cofepxaHue TEPMUHOB U

M3YUYEHUS KJIETKHU.
Knerounas reopus

Kinierounas teopust — npumep
B3aUMOJICHCTBUS UJieH U (PaKTOB

MIOHSATHI: KJI€TKA, [IUTOJIOTHS;
pacKphIBaTh COACp)KaHUE TTOJI0KEHUI
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B HAYYHOM ITO3HAHUMU.
MeTtoabl U3y4eHUs KIETKH.
Oemoncmpayuu:

llopmpemur:

A. JleBenryk, P. I'yk, T. llIBanH, M.
[neiinen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK;
PUCYHKH ¢ MUKpOQoTorpadusiMu
KJIETOK, MIOJTyYE€HHBIE C TTOMOIIBIO
CBETOBOT'O U AJIEKTPOHHOT'O MUKPOCKOIIA

KJIETOUHOM TEOpHH.

[Tepeuncnarh u XxapakTepu30BaTh
OCHOBHBIE METObI U3yUCHUS KIICTKU:
(IpUrOTOBIEHUE CPE3OB,

OKpalluBaHUE, MUKPOCKOIMPOBAHUE,
HEeHTPU(YTUPOBAHUE, KyTbTUBUPOBAHKE
KJIETOK U TKaHEM)

3.7

Kierka
KaK IEeJIOCTHAS
JKUBasg CUCTEMA

KiteTka kak nemocTHas )KuBasi CHCTEMA.
OO01Me NpU3HAKY KIETOK: 3aMKHYyTast
HapyxHasi MemOpana, Mmojekyisl JJHK
Kak FeHETUYECKUI amnmapar, CUCTeEMa
cuHTe3a Oenka. Tumbl KIeToK:
DYKapUOTUYECKAs U
npokapuotuyeckas. Oco6eHHOCTH
CTPOCHUS IIPOKAPUOTUYECKON KIIETKH.
Krnerounas crenka 6akrepuit. CtpoeHue
DYKapHUOTUYECKON KJIeTKH. OCHOBHBIE
OTJIMYHUS PACTUTEIIBHOM, )KUBOTHOM U
rpubHOi KeTKu. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOYHAsl CTECHKA,
TIIMKOKAIUKC, UX QYHKIUH.
[1nazmatuueckas memOpaHna,

PackpbiBaTh copepikaHue TEPMUHOB U
HOHATHUI: KJIETKU (3yKapuOTHYECKasl,
IPOKAPUOTUYECKAs ), IIJIa3MaTUYEeCKas
MeMOpaHa (T1a3mMajieMma), TIIMKOKaIUKC,
TPaHCIOPT BEIECTB (MTACCUBHBIN,
AKTUBHBIN ), 3HAOUNTO3 ((harouTos,
NUHOLIUTO3), SK30LIUTO3, KIETOUHAas
CTEHKA, HYKJICOU/I.

CpaBHuBaTh MeXa1y COOOH
AYKapUOTHYECKHUE U TPOKAPHUOTUUECKHUE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INyus
B CTPOCHUHU KIJIETOK OaKkTepui,
KUBOTHBIX, PACTEHUH U TPHOOB
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ee CBOICTBa U QYHKIIUU.
Oemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P.

I'yk, T. llIBann, M. llInennen, K.

bap, P. Bupxos.

Tabauywl u cxemol: «CTpoeHuE
AYKAPUOTUYECKOHN KIETKN», « CTpOeHHE
KAUBOTHOM KJIETKN», « CTpOEHHUE
pacTUTENbHOU KIETKW», «CTpoeHune
MPOKAPUOTUYECKOU KIIETKW.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK

3.8

Ctpoenue
3YKapUOTUYECKOU
KJIETKU

[luTomnnazma u ee OpraHONIbI.
OnHoMeMOpaHHbIE OPraHOUIbI KJIETKH:
OIIC, anmapart [ onabpKu, JIM30COMBL.
ITomyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOH/APUH, TUTACTUJIBI.
[TpoucxoxxneHre MUTOXOHAPUNA 1
1acTu . Buasl miacTus.
HememOpanHbie OpraHOUIbI KJIETKU:
pUOOCOMBI, KJIIETOUHBIHN IIEHTP,

LEHTP U O JIU, PECHUYKH, KTy THKHU.
@OyHKIIMY OPTraHOUJI0B KIIETKHU.
Bxurouenust. Anpo — peryisitopHbii
HEHTp KiIeTKu. CTpoeHue siapa: siaepHas
00071049Ka, KapHuoIlIa3Ma, XpOMaTHH,

PackpriBath conepskanue TEpMHUHOB U
MOHATHUMN: IIUTOIUIa3Ma, OPraHOMUIbI,
sHorIasMarudeckas cethb (I1C),
anmapat [ oJTbKH, TM30COMBI, BaKYOJIb,
MUTOXOHJIPUH, TUTACTHIBI (XJIOPOTLIACTHI,
XPOMOTILIACTHI, JIEHKOIIACThI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOYHBIH
HEHTp (LEHTPOCOMA), PECHUYKH,
KTYTUKH, BKJIFOUEHUS, SIIPO, sIepHAS
000J109Ka, KaproIria3mMa, XpOMaTyrH,
STPBITITIKO, XPOMOCOMBI.

OnuchIBaTh CTPOCHUE DYKAPUOTHUCCKOU
KJIETKH 110 U300pa’KEeHUSIM

¥ Ha MUKPOTIpEeIaparTax;
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SIAPBITITKO. XPOMOCOMBI. TpaHcnopT

KJIACCU(MUIIMPOBATH OPraHOUIbLI B

BEILIECTB B KIIETKE.

NemMoHcmpayuu:

[ lopmpemul: A. JleBeHryk, P. I'yk,

T. [lIBann, M. Illnennen, K. bap, P.
Bupxos.

Tabauywl u cxemol: «CTpoeHue
BYKAPUOTUYECKOMN KIETKN», «CTpoeHue
PKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHON KIETKN», « CTpOeHUE
[MPOKAPUOTUYECKON KIIETKHN,

«CTpoeHnue sapa KIETKN.
Obopydosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIPETApAThl PACTUTEIBHBIX U
PKUBOTHBIX KJIETOK.

Vlabopamopubsie u npakmuueckue
paoomuwi:

JlaGoparopHas pabota Ne 2. «M3yueHue
CTPOCHUS KJIIETOK PACTCHUH, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpPOTIpenapaTax u X OMUCaAHUE»

3aBUCUMOCTH OT OCOOEHHOCTEHN MX
CTpoeHHs (0JHOMEMOpaHHbIE,
JTBYMeMOpaHHbIC, HEMEMOpPaHHBIC);
OTHCHIBATHh (PYHKITUU KaXKIOTO
OpraHou/ia B KJIETKE.
XapakTepu3oBaTh KIETOYHOE SIPO Kak
MECTO XpaHEeHUsl, nepeayuu (yABOCHUE
XpPOMOCOM) U peayin3aliuu
(TpaHCKpPUIILIKSI) HACJIEICTBEHHON
uH(pOpMAIUHU KIETKU.

[TepedyncisTh ¥ ONTUCHIBATH KOMITOHEHTHI
a51pa 1 uX (QyHKIINH;

CxeMatnyHO n300paxaTb CTPOCHUE
PAaCTUTENBLHOU U )KUBOTHOM KJIETKHU.
OOBIACHATH OMOJIOTUYECKOE 3HAYEHUE
TpPaHCIOPTa BEUIECTB B KIIETKE

HToro yacoB 1o teme

4.1

Tema 4. ’KusnenesiteJa

bHOCTDb KJICTKH

OOMeH BelEeCTB.
IInacTuyeckuit

o0MeH. POTOCUHTES.

XEeMOCHHTES

2

OOMeH BellecTB, HIM METa0O0JIN3M.
Accumuitsanus (TIacTU4ecKuil 0OMeH)
U TUCCUMWIISILINS (SHEPreTHUECKUN

00MEH) — JIB€ CTOPOHBI €MHOTO

PackpsiBaTh cosiepikaHre TEPMUHOB U
MIOHATUI: OOMEH BEILECTB U
IpeBpaleHNe SHEPTUHU (METa0O0IN3M),
ACCUMIIAIINS, TUTACTUICCKUI OOMEH,
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nporecca Mmeradonusma. Posib 3akoHOB
COXpaHEHMS BEILIECTBA U YHEPTUU B
MOHUMAaHUU MeTaboau3Ma. THUIbl
oOMeHa BeIleCTB: aBTOTPOGHBIN U
rerepoTpodHbIid. Poiab hepMEeHTOR B
oOMEHE BeIlleCTB U MPEBPAIICHUH
SHEPruM B KieTke. DOTOCUHTES.
CaeToBas 1 TeMHOBast (pa3bl
dbotocunresa. Peakuuu porocunTesa.
OddexTuBHOCTH HOTOCUHTERA.
3HaueHue (poTocuHTE3a I )KU3HU Ha
3emie. BinusHue ycioBHi Cpelibl Ha
(dhoToCUHTE3 ¥ CIIOCOOBI TOBBIIIICHUS
€T0 MPOYKTUBHOCTH Y KYJbTYPHBIX
pPacTCHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIIUE
Oaktepun. 3HaUCHHE XEMOCHHTE3a
JUTST J)KU3HH Ha 3eMIIE.

Oemoncmpayuu.

lopmpemur: K. A. Tumupszes.
Tabauywl u cxemwvl: «XITOPOILIACTY,
«DotocuHTE3»

JTUCCUMUJISTINS, SHEPTeTUUECKUMA
obmeH, dhoTocuHTe3, PoTOINU3,
dbochopunupoBaHue, MEPEHOCUUK
MPOTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
MpPOTEKAIoUUe B CBETOBOM U TEMHOBOM
daze.

BhIsSIBIISIT MPUYMHHO-CIIEICTBEHHBIC
CBSI3U MEXIY TOTJIONICHHEM COJTHEUHOU
SHEPTUU XJIOPOPHUILIIOM U CHHTE30M
Mosekys1 ATO.

CpaBHUBaATh UCXOIHBIC BEIIECTBA,
KOHEYHBIE MPOTYKTHI U YCIOBUS
IIPOTEKAHUSI PEaKMI CBETOBOU U
TEMHOBOH (ha3bl POTOCUHTE3RA;
CpaBHUBaTh (POTOCHHTE3 U XEMOCHHTES3.
OnenuBath 3HaYeHHE (POTOCUHTE3A U
XEMOCHUHTE3a JIJIs ’KU3HU Ha 3eMIIe

4.2

DHEPreTUYeCKui
oOMeH

DHepreTudeckuii 0OOMEH B KJIETKE.
PacmiensieHue BemecTB, BhIJICJICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KIICTKE.
DTarbl JHEPreTUIECKOTO OOMEHA.
['muxonu3. bpoxxeHue u ero BUIbl.

PackpriBaTh conep:kaHue TEPMUHOB U
HOHSITHI: SHEPreTUYECKU1 0OMEH,
TJIMKOJIA3, MOJIOYHOKHUCIIOE OpOKEHHE,
CIIUPTOBOE OpPOKEHUE, OMOJIOTUIECKOE
OKHCIIEHUE, KIIETOYHOE JbIXaHUE,
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KucnopoHoe okucaeHUE, WK
KJIETOUHOE JbixaHue. OKUCIUTEIBHOE
dbochopupoBanue.

D heKTUBHOCTH SHEPTETUIECKOTO
oOMeHa.

Oemoncmpayuu:

Tabnuywvt u cxemol: « TUIIBI TUTAHUN,
«Metabonmu3am», « MUTOXOHIPHS,
«OHEPreTUYSCKUH 0OMEHY

JTUCCUMUTISUSA, (DEPMEHT.
XapakTepuzoBaTh 0OMEH BEILIECTB U
MpeBpalleHue SHEPTUH (META00IIN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[TepeunciaTh 0COOEHHOCTH
MUTACTUYECKOTO M SHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTaHABJIUBATh
B3aMMOCBSI3b MEX]1y HUMHU.

Paznuuatek TUNIEI OOMEHA

BEIIIECTB B KJIETKE: aBTOTPODHBIN

U TeTepOTPOdHBIN.

OnuceIBaTh ATaIbl SHEPTETUUECKOTO
oOMeHa (MMOArOTOBUTEIbHBIN,
OECKHUCIOPOIHBIN, KUCTIOPOAHBIN) U
CpPaBHUBATH UX MEXTY COOOM.
XapakTepu30BaTh pEeaKINH TITUKOIN3a,
OpOKEeHUS, KJICTOYHOTO JBIXaHUS;
BBISIBIIATH IPUYMHHO-CJICACTBEHHBIC
CBSI3U MEXTY TJIMKOJIU30M, KJIETOUHBIM
JIBIXaHUEM U CUHTE30M MoJieKys ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOTHOTO
HTATNoB

4.3

buocunres 0enka

Peakuuu MaTpru4HOTO CMHTE3A.
I'enernueckas undopmanus u JJHK.
Peanuzanus reneTnyeckoid HHPoOpMaIu
B KJIeTKE. | eHeTuueCcKuil Ko U ero

PackpsiBath conepkaHue TEpPMUHOB
U MOHSATUM: I'€H, TCHETUUYECKUI KO,
MATPUYHBIA CUHTE3, TPAHCKPUIILH,
TPAHCIISINSA, KOJIOH, aHTUKOOH,
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cBoMCTBA. TpaHCKPUIILIUSA — MATPUYHBIN
cunte3 PHK. Tpancusus — OnocunTes
Oenka. DTarbl TPAHCISIHH.
KomupoBanue amunokucinor. P onb
prubocoM B OMOCHHTE3e OelKa.
Oemoncmpayuis:

Ilopmpemuwi: H.K. Konb1os.

Tabnuyvt u cxemwvr: «Ctpoenue [JHK»,
«Ctpoenue U PyHKIIMOHUPOBAHUE TCHAY,
«Cunres 60enkay, «Pemmukamus JJTHK,
«l'eHeTHUECKU KOI».

Obopyodosanue: MOV~ ANIIIUKAIIUN
«Y nBoenue [IHK u tpanckpunums»,
«buocunTes 6enka

pubocoma, IieHTpaabHas 10rMa,
MOJIEKYJIsIpHAsi OMOJIOTHUSI.

OnpenensaTs CBOWCTBA TEHETUYECKOTO
Ko/a (TPUILIIETHOCTh, OJJHO3HAYHOCTb,
BBIPOXKICHHOCTD, YHUBEPCATHHOCTb,
HETMEPEKPHIBAEMOCTh, HETIPEPHIBHOCTB ).
OnuchIBaTh ATambl peann3alnuu
HACJIEICTBEHHOM HH(OPMAIIUU B KIIETKE.
CpaBHHBATh PEAKITUU MATPHIHOTO
cunte3a mosekysn PHK u Genka B kieTke

4.4

Hexknerounsie
(bOpMBI KUZHU —
BUPYCHI

HexneTounsie hopMbl )KU3HH — BUPYCHI.
Hcropust OTKpBITHS BUPYCOB

(. 1. UBanoBckuit).

Oco0eHHOCTH CTpOEHUs U
YKU3HEHHOTO 1IMKJIa BUPYCOB.
bakrepuodaru. bonesnu pactenuit,
KUBOTHBIX U YEJIOBEKA, BHI3HIBACMBIC
BUpycamu. Bupyc nMmmyHoaedumnmra
yenoBeka (BUY) — Bo30yuTenn
CII1][la. O6paTHas TpaHCKPHUIIIIHS,
peBepTasza U MHTerpasa.
[IpodunakTuka pacnpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHUM.

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHUS, KaIlCUI,
OakTepuodar, BUpyc UMMYyHOe(UIIUTA
yenoBeka (BUY), oHKoreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYChI KaK
HEKJIETOUHYIO (POpMY KU3HU;
OCOOEHHOCTH CTPOCHHS U
KU3HEESATEIIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKI BUPYCOB
UMMYHOIe(PUIINTA YETIOBEKa;
pasznuyath Ha pucyHkax BTM ((Bupyc
TabayHOU MO3auKH), bakTepuodar,
BUUY.
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Oemoncmpayuu:

Topmpemuwi: [1. 1. IBaHOBCKHUI.
Tabnuysl u cxemol: «Bupycoi»,
«baktepuodarn»; «CrpoeHue u
*KU3HEHHbIN nuki Bupyca CIIN/a,
OaxTepuodaray.

ObopyoosaHue: MOJEIb CTPYKTYPHI
JAHK; MmarauTHas MOI€/Ib-alIlInKAIMS
«CTpoeHue KIETKI»

OO0O0CHOBBIBaTh U COONIOAATH MEPHI
npopHIAKTUKA PACIIPOCTPAHEHUS
BUPYCHBIX 3a00JICBaHUIA
(pecriupaTOpHBIE, JKEITyI0YHO-
KUIIEYHbIE, KJICHIEBOH dHIIe(DaINT,
BUY-undexims)

JuiekTpoHHbIE (UG poBbIe) 00pa3oBaTebHbIE P

ecypchl

bubnuotexka L{OK https://m.edsoo.ru/7f413034

M Toro yacos 1o TemMe

6

Tema S. PazMHOKeHHe M MHAMBHUAYAJIbLHOE Pa3BUTHE OPraHU3MOB

5.1

JKU3HEHHBIN IUKIT
KJIeTku. [lenenue
KJIETKU. MUTO3

1

KieTounbli UKL, UIN KU3HECHHBIN ITMKIT
kietku. Matepdasa u MuUTO3.
[Iporiecchl, mpoTekaromue B HTEpdase.
Pernukanus — peakius MaTpU4HOTO
cunresa JJHK. Ctpoenune xpomocom.
XPOMOCOMHBII HAOOP — KAPUOTHII.
JIMIIIOMIHBIN U TaIlJIOUIHBIN
XPOMOCOMHBIEC HAOOPBI. XPOMATHU/IBI.
[{uTonornueckre OCHOBBI PA3MHOKECHUS
Y UHAUBUAYAJIbHOTO PA3BUTHS
OpraHu3MoB. JlesieHre KJIETKU — MUTO3.
Craguu muto3a. IIporeccsl,
MIPOUCXO/ISAIINE HA Pa3HbIX CTAIUSIX
MUTO3a. broIornueckuii CMbICJI MUTO34.
[Tporpammupyemasi rTuOeIb KJISTKH —
arornTo3.

PackpbIBaTh conep;kaHre TEPMUHOB U
MOHSATUMN: KJIIETOUHBIN ITUKII, THTEp(Ja3a,
peAyILTUKALIIS, XPOMOCOMA, KapUOTHII,
rarJIoONIHBIN, JUILIOMTHBIN
XPOMOCOMHBIM Ha0Op, XpOMATH/IBI;
MHUTO3 €T0 cTaauu: npodasa, meradasa,
anadasza, Tenodasa.

OnuchIBaTh KU3HEHHBIN [IUKIT KIIETKU;
MEePEUYUCIIATh U XapaKTepU30BaTh
MepUO bl KJIETOUHOTO 1UKJIA,
CpPaBHUBATH UX MEXY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHOTHUIIOB OPraHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE€ HAOOPHI KJIETOK.
CpaBHUBATH CTaANUU MUTO3A.
PaznuyaTh Ha MUKpOIpenaparax
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ACMOHCmMpauuu:

Taoauusvt u cxemol: «KIeTOUHBIA [TUKID,
«Pernnukanus [IHK», «Ctpoenue
XPOMOCOMBI», K MUTO3)»; MarHUTHAs
MOJICITb-aITIIUKAIKS «JleeHne KISTKNY;
mozens JIHK.

Obopyoosanue: CBETOBOM MUKPOCKOII U
MUKporpenapar «KapnoknHes B KJIeTKax
KOpEIIKa JTyKay.

Jlabopamopnsle u npakmuyeckue
pabomul:

Jlaboparopnas pabota Ne 3.
«Habnrogenre MUTO3a B KJIETKaxX
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIperapaTax»

U PUCYHKaX CTaAUHU MUTO34a.
PaCKpBIBaTI) OMOJIOTUYECKUI CMBICTT
MHTO3a

5.2

®opmsbl
Pa3sMHOXKEHUS
OpraHu3MOB

®dopMbI pa3MHOKEHHUS OPraHU3MOB:
OecroJioe u MmoJoBoe.

Buapr 6ecrionioro pa3MHOXKEHUS:
JIeTICHUE HAIBOE W IOUYKOBAHUE
OJTHO- ¥ MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTHBHOE
pPa3sMHOKCHHE.

HckyccTBEeHHOE KIIOHUPOBAHUE
OpraHU3MOB, €TI0 3HAUYCHUE

JUTSI CEJTCKITHH.

[TosioBOE pa3zMHOKEHHE, €ETO OTINYUS
oT Oecrooro.

PackpbIiBaTh cofepxaHiue TEPMUHOB
Y TIOHATHI: pa3MHOKEHHE, KJIOH,
MOJIOBBIE KJIETKU (TaMEThI),
AULIEKIJIETKA, CIEPMATO30M /I, 3UT0Ta,
JICJICHHE HA/IBOE, TOYKOBAHUE,
CHOPYJISALHUA, PparMeHTaIus,
BEreTATUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOKEHUE, ONbLIICHUE,
JIBOITHOE OITOJIOTBOPEHUE, ITOJIOBIE
JKEJe3bl, CCMEHHUKH, SMYHUKH,
OILTIOIOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Oemoncmpayuu.:

Tabauyel u cxemvl: «POPMBI
Pa3MHOKEHUSI OPTaHU3MOBY, «JIBOMHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pacTeHui», «/lenenne KiIeTku
OakTepumn», «BeretaTuBHOE
pa3MHOXKEHUE pacTeHuin», «CtpoeHue
MOJIOBBIX KJIETOK)

XapakTepu3oBaTh 0COOCHHOCTH

Y 3HaUYeHHE OECIoIoro

1 TIOJIOBOTO CIIOCOOOB

Pa3MHOKEHHUS.

Briiensats BubI 0€CIOa0T0
Pa3MHOXXCHUS;, BBISIBIISITh B3aUMOCBSI3U
MeXy hopMaMHU U CIiocodaMu
Pa3MHOXKECHUS, U UX OMOJIOTMYECKUM
3HAYCHUEM.

Bianers npremMaMu BEreTaTUBHOTO
Pa3MHOXXEHUS KYJbTYPHBIX PACTCHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBBIC KICTKHU:
SIMUEKIJIETKH, CIIEPMAaTO30H/Ibl;
BBISIBJISITH OCOOCHHOCTH

UX CTPOCHHS

5.3

Meiios

Meito3. Ctaguu meno3sa. [Iponeccsl,
MPOUCXOAIINE HA CTAIUSIX MEi103a.
[loBenenne XxpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckui
CMBICJI M 3HAYEHUE MENO03a.
Oemoncmpayuu.:

Tabnuysl u cxemol.: «JleneHue KISTKHY,
«Menos».

Obopyoosanue: monens JIHK;
MarHuTHasi MOJIEJIb-

anmukamnus «JlejneHue KIeTKu

PackpbiBaTh cojiep:kaHe€ TEPMUHOB U
MOHSATHM: Me03, KOHBIOTallus
XpOMOCOM, MepeKpecT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh ME03 KakK crocod
KJIETOYHOTI'O JICJICHUS;, OITMCBIBATH MEHO3
0 CTaJusIM; CPABHUBATH CTaUU
Meno3a U MUTO3A.

Paznuuars Ha pUCYHKax CTalMu MEWO03a;
pacKpbIBaTh OMOJIOrMYECKOE 3HAUCHUE
Meno3a
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5.4 | O6pa3zoBanue u ["ameTorenes — npoiiecc oOpa3oBaHUs PackpbIBaTh conep:kaHue TEPMUHOB U
pa3BUTHE MOJIOBBIX KJIETOK Y ’KUBOTHBIX. [10JIOBBIE | MOHSATHI: TAMETOTE€HES, CIIEPMATOTEHES,
ITOJIOBBIX KJIETOK. YKEJe3bl: CEMEHHHUKHU U TMYHUKH. OOTE€HE3, CIIEPMATO30M I, aKpOCOMa,
OmnonoTsopenue OO6pa3zoBaHue U pa3BUTHE MOJOBBIX AMIEKIIETKA, TOJISIPHBIC TEIbLIA.

KJIETOK — TaMeT (CIIepMaTo30u]/I, XapakTepu3oBaTh 0COOCHHOCTH
AULIEKIETKA) — CIEPMaTOreHE3 U raMeTOreHe3a y JKUBOTHBIX U €r0 CTauH;
ooreHe3. OCOOEHHOCTU CTPOCHUS MOJIOBBIE KJIETKH KUBOTHBIX U
AWLEKIETOK U CIIEPMATO30UI0B. OIMCHIBATh MPOLECC UX PA3BUTHSL.
OmnonorBopenue. Ilaprenorenes. CpaBHUBATh CLIEPMATOTE€HE3 U
Oemoncmpayuu’ ooreHe3. OnuchIBaTh

Tabnuyer u cxemol.: «Ilpsimoe u OILI0JIOTBOPEHUE, OMOJIOTUYECKOE
HEIPSAMOE pa3BUTUEY, «]'aMeToreHes3 y 3HAYEHUE OIUIOJOTBOPECHHUS
MJIEKOITUTAIOIIUX U YETOBEKay.

Obopyoosanue: monenb MetadasHon

XPOMOCOMBI, MUKPOCKOTI,

MUKpornpenaparsl «CrnepmMaTo30H1bl

MJICKOIMUTAIOIIET Oy, « AMNIeKIeTKa

MJIEKOITUTAOILIET 0.

Jlabopamopuvie u npaxmuuecxue

pabombl.

JlabopaTtopHas pabota Ne 4. «3yuenne

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKpPOIIpenapaTax»

9.5 | UnauBuayanbHOE NupuBuayansHOE pa3BuTUE (OHTOreHe3). | PackpbIBaTh coaepKaHuE TEPMUHOB U
pa3BUTHE OMOpHOHANTBHOE PA3BUTHE HOHSITHUIA: OHTOT'€HE3, SMOPHUOTEeHE3,
OpraHu3MOB (aMOpHorenes). Aranbl SMOPUOHANBHOIO | 3UT0Ta, IpoOJIeHHE, OJIACTOMEPHI,

Pa3sBUTHUA Y ITIO3BOHOYHBIX JKUBOTHBIX:!

Mopyia, 01acTysa, OJacToIeNb,
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Ipo0JieHue, TacTpyJIsilivs, OpraHOTeHE3.
[TocTamOpuoHanbHoe pa3BuTHE. THIIBI
MOCTAIMOPHOHAIILHOTO Pa3BUTHS:
psIMOE, HE IPSIMOe (JIMYMHOYHOE).
Bnustnue cpenbl Ha pa3BUTHE
OpraHu3MoB; (haKTOPBI, CIOCOOHBIC
BBI3BIBATH BPOXKJEHHBIE ypoacTBa. PocT
U pa3BUTHE pacTeHuil. OHTOreHes
[BETKOBOTO PAaCTEHUS: CTPOCHUE
CEMEHH, CTaJIUN Pa3BUTHSL.
Oemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIC CTAINN
oHTOTreHe3ay, «lIpsimoe 1 HenpsiMoe
pa3BUTHUEY, «/IBOMHOE OMIOIOTBOPEHHUE
y LIBETKOBBIX PACTEHUI»

ractpyJsa, HelpyJa, OpraHoreHe3;
3apO/JIbIIIEBbIEC TUCTKU: SKTO/IEpMa,
Me30/1epMa, SHTOJEpMa;

OCTAIMOPUOHAIIBHOE PA3BUTHE: NIPSIMOE U

HenpsiMoe (JIMYMHOYHOE); MeTaMop(ho3,
Meracrnopa, MUKpOCIIOpa, MbUIbLIEBOE
3€pHO, CIIEPMUU, 3aPOBIIIEBbIA MEIIIOK,
JIBOITHOE OTUIOAOTBOPEHHE.
Onpenensite dTanbl SMOPUOHATBEHOTO
pa3BUTHS XOPAOBBIX HA CXEMAX U
npenapaTrax ¥ OMUChIBaTh MPOLECCHI,
MPOUCXOIAIINE HA KAXKIOM dTare.
CpaBHUBATH NEPUOIBI OHTOTECHE3A;
PsIMOE U HETIPAMOE (JTMYUHOYHOE)
OCTAIMOPHOHAIBHOE PA3BUTHE,
3apO/IBIIIN YEJIOBEKA U JPYTUX
XOPJIOBBIX.

OOBsACHATH OMOJIOTHYECKOE 3HAUCHUE
pa3BUTHs ¢ MeTaMop(ho30M;
OTPULIATEIBLHOE BIUSHHUE AJIKOTOJI,
HUKOTHHA U APYTUX TEPATOrE€HHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YyeJIoBeKa.

OnuceIBaTh MpOLECC ABOMHOIO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHui

daexkTpoHHble (L(poBbIe) 00pa3oBaTebHbIE P

ecypchl

bubnuoteka [{OK https://m.edsoo.ru/7f413034

HToro yacos o teme

5
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Tema 6. HacsieACTBEHHOCTH 1 K3BMEHYUBOCTH OPTaHU3MOB

6.1 | ['emeruka — Hayka 1 [Ipeamer u 3agauu reHeTUku. Ponb PackpeiBath conepkaHue TEPMUHOB U
0 HACIIEZICTBEHHOCTH IIUTOJIOTHH ¥ SMOPHOJIOTHH B MOHSATUN: T€H, TEHOM, T€HOTHII,

Y U3MEHYUBOCTH CTAHOBJICHUM T'€HEeTUKU. Bkias (eHOTHUII, XPOMOCOMBI, AJUIETIFHBIC
POCCHICKHUX U 3apYOEkKHBIX YUCHBIX B TeHbI (aJJienu), TOMO3UT0Ta,
pa3BUTHE TEHETUKU. MeTObl TEHETUKA | F€TEPO3UT0Ta, JOMUHAHTHBIN PU3HAK
(TMOPHUIOTOTUIECKUH, (reH), periecCUBHBIN MTPU3HAK (T€H),
HUTOT€HETUYECKU I, MOJIEKYJISIPHO- YUCTAas JIMHUSL, THOPU]I.
TEHETUYECKUH). [IepeuncnsaTh 1 XapakTepu30BaTh
OCHOBHBIE TEHETUYECKHE TTOHATHUS. METO/Ibl TEHETUKH: THOPUIOJIOTMUECKHM,
['eHeTnueckasi CHMBOJIMKA, IUTOT€HETUYECKUIN, MOJIEKYIISIPHO-
UCIIOJIb3yeMasi B CXemMax T€HETUYECKUI; IOMUHAHTHBIC U
CKpELIUBAHUN. AeMOHCIMpPAYUU: pElLECCUBHBIE MPU3HAKU PACTCHUN U
Iopmpemowi: I'. Mennens, T. Mopras, JKUBOTHBIX.
H. N. BaBunos, C. C. YerBepukos, H. ITonp30BaThCA F€HETUYECKON
B. TumodeeB-PecoBckuii. TEPMUHOJIOTHEN U CUMBOJIUKOMN
Oobopyoosanue: MOJIENb- ANITUTUKALUS JUTSA 3aIIUCU TEHOTUITMYECKUX CXEM
«MOHOTHOPUIHOE CKPEIIMBAHKEY, CKpEIUBAHUS
repbapuii «I'opox moceBHON»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HacJIeJOBaHUs PackpriBaTh cosiep:kaHre TEPMUHOB U
HacJIeJOBAHUS PU3HAKOB, YCTAHOBJICHHbBIE TOHSITUIA: MOHOTHOPUIHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpelMBaHue, (PeHOTUITHYECKUE
Monorubpunoe CKpeIllMBaHue. 3aKOH €IMHO00pa3us TPYIIbI, THOPHUIOJIOTHYECKUNA METO/T,
CKpEIlMBaHUE ruOpPUI0B MEPBOTO NOKOJIeHUs. [IpaBuio | YuCThIe JIMHUM, TOMUHUPOBAHUE TCHOB

AOMHWHHUPOBAHMA. 3akoH PaCICIIICHUA
ITPHU3HAKOB. I'mnore3a YuCTOTHI TaMET.
ITonHoe n HEenoJIHOE JAOMHWHHUPOBAHUC.

(MOJTHOE, HETIOIHOE), PACILEIIIICHUE B
MOTOMCTBE.
OnuceiBaTh METOJUKY MPOBEICHUS
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JeMoHcTpaymn:

lTopTpeTtsi: . MeHaenb.

Tabnmubl n cxembl: «MoHOrMbpuaHoe
CKpeLLuMBaHMe 1 ero unmToreHeTn4eckas
OCHOBa», «3aKOH pacLUuenieHnsa n ero
LMTOreHeTnyeckasi OCHOBa», «3aKOH
YMCTOTbI rameT>.

O6bopyaoBaHue:

MoAenn-anrmkaumm «MoHormbpuaHoe
cKpelumBaHme», «HenonHoe
AOMUHMpPOBaHWe», repbapun «'opox
NOCeBHON »

. MeHpenem onbITOB MO U3YYEHUIO
Hac1ea0BaHNSA O4HOW Napbl MPU3HAKOB

y ropoxa noCeBHOro.

PackpbiBaTb cogep>XaHne 3aKOHOB
eanHoobpasmsa rmbpmnaos nepeoro
MOKOJIEHUA M 3aKOHa pacLiensieHuns.
O6bACHATL TMNOTE3Y YMNCTOTbI raMerT.
3anucbiBaTb CXeMbl MOHOrM6pUAHOIO
cKkpewmBaHus, 06bACHATb ero
LMTONIOrM4YecKmMe OCHOBbI U pellaTb
reHeTn4yeckue 3agaumu

Ha MOHOrMbpunaHoOe CKpellmBaHume

6.3

AnrmbpuaHoe
CKpelumMBaHue.
3aKOH HE3aBMCUMOIo
Hac1enoBaHUs
NpWU3HaKoB

OnrnbpunaHoe ckpelumBaHme. 3aKoH
HEe3aBMCMMOIro HacneaoBaHNSA
NpU3HaKoB. LinToreHeTnuyeckue
OCHOBbI ANTMBPUAHOIO CKpeLMBaHUS.
AHanusnpytoLlee cKkpeLlumBaHme.
Ncnonb3oBaHWe aHann3npyoLero
CKpeLyBaHnA onsa onpeaeneHuns
reHoTuna ocobu.

ZemoHcTpaynn:

lMopTpeTtsi: . MeHpensb.
Tabubl n cxembl: «QurmbpuaHoe
CKpelmBaHue», «Llntonornyeckme
OCHOBbI ANMMBPUAHOIO CKpeLLMBaHUS>».
Ob6opy.noBaHme: Mofenb- anmnankaums
«dnrmbpuaHoe ckpelmBaHme»

PackpbiBaTb coaepkaHmne TepMUHOB U
MOHATUI: ANrMbpraHOe CKpELLMBAHUE,
aHanu3mpytoLLee cKpeLumBaHue.,
OnuncbiBaTb onbITbl . MeHaens no
M3y4YeHUIO HacnenoBaHWA AByX nap
MPU3HAKOB Y ropoxa MoCeBHOrO.
PackpbiBaTb coaep)xaHmne 3aKoHa
HE3aBMCKMMOro Hac1ea0BaHUS
NpW3HaKoB. [pUMEHSITb MaTeMaTUYECKNI
pacyeT C NOMOLLBI0 MeToAa
NepeMHOXeHNS BEPOSITHOCTEN M 3aMnnCb
C NOMOLLbHO PEHOTUMMYECKNX PaaMKanoB
pacLUensieHns NpmM3HaKoB Y NMOTOMKOB MO
deHoTUNY 1 reHoTuny.

3anucbiBaTb CXeMbl ANrM6pUAHOro
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CKpEILIUBaHUsA, OOBSICHATH €T0

U TOJIOTUYECKHNE OCHOBBI M PEIIATH
TeHEeTUYECKHUE 3aJ1aud Ha TUTHOPUIHOE
CKpEIIMBAaHUE

6.4

CreruieHHoe
HaCJICIOBAHUE
IIPU3HAKOB

CuenuieHHOE HacIeA0BaHUE MTPU3HAKOB.
Pabora T. MopraHna 1o ClerieHHOMY
HaclieJoBaHuIo reHoB. Hapyienue
CUEIJICHUS TEHOB B pE3yJIbTaTe
KPOCCHUHIOBepa. XpOMOCOMHAasl TEOPUs
HACJIEJICTBEHHOCTH.

['eneTnyeCcKue KapThl.
ACMOHCMPAUUU:

IHopmpemowi: T. Mopras.

Tabauust u cxemol: «Meiio3»,
«l'eHeTnYecKne KapThl paCTCHUH,
YKUBOTHBIX U YEJIOBEKaY,
«B3anmoaencTBUE ANIETBbHBIX TEHOBY.
Oobopyoosanue: Mukpornpenapar
«dpo3oduna» (Hopma, MmyTanuu GopMbl
KPBUILEB U OKPACKHU Te€Ja), MUKPOCKOTI,
Mozenb-antmkamnus «llepekpect
XPOMOCOMY.

Jlabopamopnsie u npakmuueckue
pabomor:

Jlaboparopnas pabota Ne 5. «M3yuenue
PE3yJITaTOB MOHOTUOPHTHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS

PackpsiBaTh cojiepkaHuE TEPMUHOB U
TOHATHI: CIEIUICHHOE HACJIeI0OBAaHUE
MPU3HAKOB, PEKOMOUHAIMS T€HOB,
FEHETUYECKUE KAPThI XPOMOCOM,
MOpTraHu/IA.

Ha3piBaTh OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOM TE€OpUHU
HacJencTBeHHoctu T. Moprana;
pacKpwIBaTh cojiepkanue padoTsl T.
Moprasna 110 CUEeIIEeHHOMY
HACJICIOBAHUIO T€HOB U MPUYHUHBI
HApYyIICHUS CLHEIUICHUS MEXy T€HAMU.
3anuchiBaTh CXEMbI CKPEIIMBAHUS TIPU
CIICTNICHHOM HAacJIeJOBAaHHU, OOBSICHATH
MIPUYHHBI PEKOMOWHAIIUU T€HOB,
ONPENEIISITh YACIO TPYIN CLHETJICHUS
TE€HOB; pellIaTh TEHETUYECKUE 3aJaun
Ha CIEIJICHHOE HacJICIOBaHUE
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y 1p030(hUIIbI Ha TOTOBBIX

MHUKPOIIPENapaTax»
6.5 | I'eneTHka moJa. I'enernka nosa. XpoMocoMHOE PackpsiBaTh conep:kanre TEPMUHOB U
Hacnenosanue ONpEeENICHHUE M0JIa. AYyTOCOMBI U MOHSITHIA: XpPOMOCOMHBIHN Ha0op,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHbIe ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLEIJICHHBIX C TI0JIOM Y TE€TEPOTraMETHBIE OPTAHU3MBI. TOMOTAMETHBIN I10JI, FETEPOraMETHBIN
Hacnenosanue npu3Hakos, I10J1, CLEIIJICHHOE C ITOJIOM Hacleq0BaHue
CLETUICHHBIX C TIOJIOM. IIPU3HAKOB.
Oemoncmpayuu: OOBACHATH LIUTOJOTHUECKHUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOTO MEXaHMU3Ma OIPEICICHUS
H.W. BaBuiios. I10J1a Y Pa3jIMYHbIX OPraHU3MOB.
Tabauywl u cxemol: «I'eHeTHKa monay, CpaBHMBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIEJOBaHUS, HACJIeI0BAHMS [IPU3HAKOB, CLEIIJICHHBIX
CLICIJIEHHOTO € MoJIoM», «KapuoTtumnsl Y HE CLCIUICHHBIX C 10J0M. Pemarts
YeJI0BEKa U JKUBOTHBIX)» TCHETUYECKME 3a/1a4i Ha HACIIEJOBAHUE
CLEIUICHHBIX C IIOJIOM IIPU3HAKOB
6.6 | I3MeHYHBOCTb. N3menunBOCTh. BHBI N3MEHYMBOCTH: PackpsIBaTh coznepkaHue TEPMUHOB
HenacnencrBennas HEHACJICACTBEHHAs U HACJICICTBEHHAs. Y IIOHATUN: N3MEHYUBOCTb,
U3MEHYUBOCTD Ponsb cpenpl B HEHACIIEICTBEHHON HACJIEJICTBEHHAS] U3MEHUYNBOCTb,

M3MEHYMBOCTH. XapaKTEPUCTHUKA
MOJU(PUKAITMOHHON U3MEHUYUBOCTH.
BapuaimoHHbI psa 1 BaprallMOHHAs
kpuBas. HopMma peakuuu nmpusHaka.
KonnyecTBEeHHBIE U KAUECTBEHHBIE
IIPU3HAKU U UX HOPMA PEAKLIMH.
CBoiicTBa MOTU(DUKAIIOHHOM
VU3MEHYHBOCTH.

HEHACJIEICTBEHHAs H3MEHUYMBOCTD,
Moau(pUKAITMOHHAS N3MCHYUBOCT,
BapHUAITMOHHBIN PsJI, BApUAHTA,
BapHaIllMOHHAS KPUBas, MPU3HAK,
HOpMa peaKIiy, KOJUICCTBCHHBIC 1
Ka4eCTBECHHBIC MIPU3HAKH.
KiaccudunupoBatb BUIBI
W3MEHYUBOCTH U BBIABIIATH UX
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Oemoncmpayuu.:

Tabnuyer u cxemvi: «Buasl
U3MEHYUBOCTHY, «MoauduKkamnoHHas
U3MEHYUBOCTHY.

Jlabopamopuvie u npakmuuecxue
pabombi:

JlaboparopHas pabota Ne 6. «3yueHue
MOTM(DUKAITMOHHON U3MEHYHBOCTH,
MOCTPOEHHUE BAPUAIMOHHOTO psjia U
BAPUALIMOHHOW KPUBOI»

OMOJIOTHYeCKHEe OCOOCHHOCTH.
Ilepeuuncnars cBOKCTBA
MOTU(PUKAITMOHHON N3MEHYHBOCTH

1 OOBSICHSITH €€ 3HAUCHUE JIJIS
OpraHU3MOB.

PaznuyaTe KOJTUYECTBEHHBIE U
Ka4ueCTBEHHbIC [TPU3HAKH; CTPOUTD
BApUAIIMOHHBIN psiJi, BAPUAITMOHHYIO
KPUBYIO, BBIYUCIIATH CPEAHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJ'IGIICTBeHHaH
N3MCHYHUBOCTD

HacnencTtBenHas, uiv reHOTUITHYECKas
U3MEHYUBOCTh. KoMOMHaTHBHAS
M3MEHYMBOCTb. MEHO03 U MOJI0BOU
MIPOIIECC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTH. MyTanimoHHas
U3MEHYHUBOCTb.

Knaccuduxanust MmyTaiuii: reHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa 1 NpUYMHBI MYyTalLIU.
MyTtareHnsbie (GaKTOPBHI.

3aKOH TOMOJIOTHYECKHUX PSAJIOB B
HacJIeACTBEHHON n3MeHYnBOCTH H.
. Basunosa. BHesnepHas
HACJIEICTBEHHOCTh U U3MEHYUBOCTD.
Oemoncmpayuu:

Iopmpemuwi: I'. ne ®pu3, H. 1. Bapusos.

Tabauywr u cxemol: «MyTaroHHAs

PaCKpBIBaTI) COACPIKaAaHUC TCPMHUHOB U
TTOHSITHM: HaCJICACTBCHHAsA
U3MCHYHNBOCTD, KOMOWHATHUBHAas
HN3MCHYMBOCTb, MyTallMOHHAA
HN3MCHYMBOCTb, MYTAHT, MyTallUH:
I'CHHBIC, XPOMOCOMHBIC, TCHOMHBIC,

MOJINIIIION AN, aHCYIIJIONANA, MyTarCcHbI.

XapakTepru30BaTh HACIEICTBEHHYIO
M3MEHYHMBOCTH; (POPMYITHPOBATH 3aKOH
TOMOJIOTHYECKUX PSJIOB B
HacJeACTBeHHON n3MeHunBocty H. U.
BaBunoBa 1 00BSICHATH €T0 3HAYCHHUE
JUUTSE OMOJIOTHUH M CEJICKITUU.
KnaccuduiupoBarh MyTanyuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIC Y TIPUBOIUTH
MIPUMEPBI MyTaLlAMN.

OOBSACHITH TPUIMHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.
ObopyoosaHue: MAKPOCKOII,
MuKpormnpenapar «/Ipozoduna» (Hopma,
MyTanuu (OpMBI KPBUTHEB B OKpacKa
Tea); KOMHATHBIE PACTEHUS C TIECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopuvie u npakmuuecxue
pabombi:

JlaGoparopHas pabota Ne 7. «Ananus
MyTalui y 1po30(uiIsl Ha TOTOBBIX
MUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYyTareHoOB.
CpaBHuBaTh BUbI MyTallUii; BBISBISTD
IIPUYMHBI HACJIEACTBEHHOU
U3MEHYMBOCTH, ICTOYHUKU MYTarceHOB
B OKpYXaroleil cpesie (KOCBEHHO).
XapaxkTepu30BaTh BHESIEPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTD

6.8

I'eneTuka yenoBeka

['eneTuka venoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIC METOAbI TCHETUKHU YCJIOBEKA:
TCHEAIOTHUCCKHI, OJIM3HEIIOBEBIN,
IUTOTEHECTUYECKHUHM, OMOXMMHUYECKHH,
MOJIEKYJIIPHO-TEHETUYECKUU.
CoBpeMeHHOE Onpee/ICHUE TeHOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM YUCIIE C
niomotsto [TI[P-ananu3a.
Hacnencrsennsie 3a001eBaHUs
yeJIOBEKa: TeHHbIEe 00JIE3HH, OOJIC3HH C
HacJIeACTBEHHON
MIPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. ComaTuyecKue

U T€HEPaTUBHbBIC MyTallUH.

PackpbIBaTh coaepxaHue TEPMUHOB U
ITOHATUM: KAPUOTHUII YEJIOBEKA,
[IUTOT€HETHYECKUI METO,
IeHEAIOTUYECKUN METO/I, POJIOCIOBHbIE,
ONMM3HEIIOBBIN METO/I, HACIIEICTBECHHBIC
00se3HU: (MOHOTEHHBIE,

C HACJIEACTBEHHOU
IPEIPaCHOI0KEHHOCTHIO,
XPOMOCOMHBIE), MEJIMKO-TEHETUIECKOE
KOHCYJIBbTHPOBaHUE.

[lepeuncnsaTh 0COOEHHOCTH U3yUYECHHUS
T€HETHKH YeJI0BEKa; PUBOIUTH
IpUMEpPbI HACTIEICTBEHHBIX OOJIe3HEN
YeJI0BEeKa, XapaKTepu30BaTh METObI UX
npoUIaKTUKKI; 0OOCHOBBIBATH 3HAUCHUE
MEIUKO-TeHETUIECKOTO

52



CTBOJIOBBIC KJIETKH. HpI/IHHI/IHLI

3I0pPOBOTO 00pa3a >KU3HHU, TUarHOCTUKH,
npOGUIAKTHKHI U JICUCHUS
reHeTU4ecKux Oone3nen. Menuko-
TeHETUIECKOE KOHCYIBTHPOBAHNE.
3HaueHNEe MEIUIIMHCKON TeHETUKHU B
NPEAOTBPAICHUH U JICYCHUN
IeHETUYECKHX 3a00JI€BaHUI YeJIOBEKa.
Oemoncmpayuu:

Tabauywl u cxemsi: «HacenoBanue
pe3yc-pakropay, «l'eHeTuka rpymnmn
KPOBUY.

Jlabopamopuvie u npaxmuuecxue
pabombi:

[Ipaktruueckas padora Ne 2.
«CocraBieHe U aHAJIU3 POJIOCIOBHBIX
YeJIOBEKa»

KOHCYJIbTUPOBAHUS.

BhIsSBISATE U CpaBHUBATh MEXY COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE IIPU3HAKU
YeJI0BEKa.

CocTaBisATh U aHATU3UPOBATh
POIOCIIOBHBIE YEI0BEKA

JuiekTpoHHbIE (UG poBbIe) 00pa3oBaTebHbIE P

ecypchl

bubmmoteka IIOK https://m.edsoo.ru/7f413034

HToro yacos 1o teme

8

Tema 7. Cenexkuus opranu3moB, oCuoBbl

OHMOTEXHOJIOTUH

7.1

Cenekuus Kak Hayka
U Tpolecc

1

Cenekuus Kak HayKa U Mpoliecc.
3apoxaeHNE CEJIEKIIMHU U IOMECTUKALIMSL.
Yuenue H. 1. BaBunosa o uenTpax
MHOT000pa3us U MPOUCXOKICHUS
KYJbTYPHBIX PACTCHUM.

[{eHTpBI MPOUCXOXKICHUS TOMAITHUX
KUBOTHBIX.

Copt, nopoja, mramm.

PackpbiBaTh copepxkaHie TEPMHUHOB
Y TIOHATUM: CEJICKUHS, COPT,
1opoJia, IMTaMM, TOMECTHKAIHS,
WIN OJIOMAIIHUBAHUE, [ICHTPHI
MHOT000pa3usi U MPOUCXOKACHUS
KyJIbTYPHBIX PACTCHUN U
KUBOTHBIX, THOPHUIN3ALIHS,
UCKYCCTBEHHBIN 0TOOP.
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Oemoncmpayuu.

Topmpemwi: H. 1. BaBunos.
Tabauywl u cxemol: Kapta «LleHTpBI
MHOT000pa3us U MPOUCXOKICHHUS
KyJIbTYPHBIX pacTeHHID», «[1opossl
JOMAITHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHUI.
Obopyoosanue: MyJSIKU TIOJIOB U
KOPHEIUIOIOB TUKUX (GOpM U
KYJIbTYPHBIX COPTOB PACTECHUU;
repOapuii «CenbCKOX031iCTBEHHbIE
pacTeHUA»

Ha3zbiBaTh 1 cpaBHUBATH OCHOBHBIE
ATanbl Pa3BUTHUS CENEKLINU.

W3narars yuenne H. 1. BaBuiiosa o
LEHTPaX MPOUCXOKICHHUS KYJIbTYPHBIX
pacTEeHUH; pa3anyaTh LEHTPHI HA KapTe
MUpa, CBA3BIBATH HX MECTOMOJIOKEHHE
C OYaramu BO3HUKHOBEHHUS
JPEBHEUIINX [IUBUIIN3AINH.
CpaBHUBaTh COpPTa KyJIbTYPHBIX
PACTEHHI, MOPOABI JOMAITHUX
JKUBOTHBIX U UX JUKUX MPEIKOB.
OueHuBaTh pojib CEICKINU B
o0ecrieueHuu PO 10BOJILCTBEHHOM
0€30MacHOCTH YEJIOBEUECTBA

7.2

MeTtonpl 1
JIOCTHIKCHUS
CEJIEKIIMU PACTCHUM
1 JKUBOTHBIX

CoBpeMEHHBIEC METOIbI CEIEKITUH.
MaccoBbIi 1 UHAUBUIYAJTbHBIN

O0TOOPBI B CEJEKIMH PACTEHUN 1
JKUBOTHBIX. OlIEHKa dKCTEphEpA.
BiM3KkopoICTBEHHOE CKPEIIMBAHUE —
UHOpUANHT. YncTas JIUHMS.
CkpenmBaHre YUCTHIX JTUHUM.
['eTepo3suc, wim rubpuaHas cuia.
HeponcTBenHoe ckpelmmBanue —
ayTOpununr. OTnaneHHas TUOPUAU3AITIS
U ee ycnexu. ICKyCCTBEHHBIN MyTareHes
Y TIOJTyYEHUE TTOJIUILIOUIOB.
JIOCTHKEHMS CEIeKIMHU

PackpriBath copepkaHue TEPMUHOB U
NOHSATUM: UCKYCCTBEHHBIN 0TOOP,
MacCOBbIN 0TOOP, UHAUBUAYAIbHBIN
0TOOp, PKCTEPHEP, OJIU3KOPOJICTBEHHOE
CKpelIMBaHUE, YUCTAs JTUHUS,
reTepPO3UC, HEPOJICTBEHHOE
CKpEIIMBAaHUE, UCKYCCTBEHHBIN
MyTareHes, noJumionibl. CpaBHUBaTh
(bOopMBI UCKYCCTBEHHOTO 0TOOpA
(MaccoBOTo ¥ MHANBUYIBHOTO), BHJIBI
rubpuan3anuu (6JIM3KOPOJICTBEHHON U
OTJQJICHHOI1), CIOCOOBI MTOTyYEHUS
MOJIUTIIIOU/IOB.
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pacTeHuM, >)KUBOTHBIX

1 MUKPOOPTAaHU3MOB.
Oemoncmpayuu:

Ilopmpemuwi: . B. Muuypum, I'. J1.
Kapneuenko, M. ®@. MBaHOB.
Tabnuyvt u cxemvi: «OTHATCHHAS
rubpuauzanusy, «PaboTel akageMuka
M. ®@. UBanoBay, «llomummonausy.
Obopyoosanue: MyISKH ILIOJIOB U
KOPHEIUIO0B AUKUX (POpM U
KYJIbTYPHBIX COPTOB PaCTEHUH.
Jlabopamopuvie u npakmuuecxue
pabombi:

Okckypcust «OCHOBHBIC METOIBI U
JTOCTHKEHUSI CEJIEKIINK PACTEHUN U
KUBOTHBIX (Ha CEJICKITMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCHBITATENLHBIN YYaCTOK UJIH
TEIUTMYHOE X035UCTBO)

[IpuBOINTH MPUMEPHI JOCTUKEHUI
CEJICKLIMU PACTEHUU U )KUBOTHBIX

7.3

buorexuonorusa
KakK OTpaciib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
MMPOU3BOACTBA. | €HHast MHKEHEPUSL.
Otansl co3nanust pekomOunanTHou JITHK
Y TPAHCTEHHBIX Oprannu3mMoB. Kietounas
nHKeHepus. KieTouHble KyJIbTyphl.
MUKpOKIIOHAIIbBHOE Pa3MHOKEHUE
pacrenuid. Knonnposanue
BBICOKOITPOAYKTHUBHBIX

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSTHN: OMOTEXHOJIOTHS, KIETOUHas
WHXEHEPUsl, TeHHAasl NHKEHEpUS,
KJIOHUPOBAHKE, TPAHCT€HHbIE
opranusmbl, MO (reHeTudecku
MOAU(PUIMPOBAHHBIE OPTAaHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacib NPOU3BOJICTBA, OCHOBHBIE
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DKOJOTUYECKUE U STUUECKUE
npo6iemel. MO — reneTndecku
MOAM(PUITIPOBAHHBIC OPTaHU3MBI.
Oemoncmpayuu:

Tabnuuwvt u cxemot:. «OOBEKTHI
OmoTexHOJOTHHY, «KileTouHbIe
KYJBTYPBI U KIIOHUPOBAHUE,
«KoHcTpynpoBaHue u epeHoc
TCHOB, XPOMOCOM)

CEIBbCKOXO03SMCTBECHHBIX OpraHu3MoOB.

JIOCTIDKEHUSI OMOTEXHOJIOTMH B 00J1aCTH
MIPOMBIIIJIEHHOCTH, CEITLCKOTO XO3SMCTBA
1 MEIULIMHEI.

[TepeuncnsaTh u XxapakKTepHU30BaTh
OCHOBHBIE€ METOJIBI U JIOCTHIKEHUS
OMOWHKEHEPUH.

OO0cyX1aTh IKOJIOTUYECKUE U
ATUYECKHE aCMEKThl HEKOTOPHIX
HCCJIeOBAaHHI B 00JIaCTH
OMOTEXHOJOTHH (KJIOHUPOBAHUS,
HMCKYCCTBEHHOT'O OILIOJOTBOPCHHS,
HaIPaBJICHHOTO U3MECHCHHSI TeHOMA U
CO37aHMS TPAHCTEHHBIX OPTaHU3MOB)

JuiekTpoHHbIE (UG poBbIe) 00pa3oBaTebHbIE P

ecypchbl bubnuorexa [{OK https://m.edsoo.ru/7f413034

HTtoro gacoB nmo Teme 3
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPO'PAMME
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11 KJIACC

No

/o

Haumenosanue
pa3aenoB U TEM
y4eOHOT0 MpeaMeTa

KomuuecTBo
4acoB

[IporpammHoe coaepkanue

OCHOBHBIE BUJIBI ICATEIHHOCTH
OOyJaroIIIXCS

Tema 1. DBOJIOIIMOHHAA ONOJIOTUSA

11

DBOJIIOHUS U METOIBI
e U3y4YCHUS

1

[Ipenmnoceuiku BO3SHUKHOBEHUS
ABOJIIOIIMOHHON TE€OpUU. DBOITIOLIMOHHAS
TEOPHS U €€ MECTO B OUOJIOTUH.
BimsiHue 3BOTIOLIMOHHON TEOPUHU HA
pa3BUTHE OUOJIOTUU U IPYTUX HAYK.
CBuzeTenbCcTBa 3BOJIOLHUH.
[TameoHnTONOTNYECKHE:
MOCJIEI0BATEIbHOCTD MOSIBIICHHS BUIOB
B [MAJICOHTOJIOTUYECKON JIETOIUCH,
nepexoaHbie (HOPMBI.
buoreorpaduueckue: cxoacTBo u
paznuuue dayH u QIop MaTEpPUKOB U
OCTPOBOB. DMOPHOIOTHUECKHE:
CXOJICTBA U Pa3auyusi SMOPUOHOB
Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIBLHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pyAMMEHTapHbIE OpraHbl, aTABU3MBI.
MonekynaspHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpriBath comepkanue TEPMHUHOB
Y TIOHSITUI: 3BOJIIOLIUS, IEPEXOTHBIC
(dbopMbI, HUITOTEHETUYECKHE PSIJIbI,
BUJIBI-DHJIEMUKHU, BUIBI-PETAKTHI,
3aKOH 3apOIBIIIIEBOTO CXO/ICTBA,
OMOTeHETUYECKHI 3aKOH,
TOMOJIOTUYHBIC ¥ aHATIOTHYHBIC
OpTaHbl, pyTUMEHTAPHBIC OPTaHEI,
aTaBU3MBI.

[TepeuncisiTh OCHOBHBIC 3TAITBI
Pa3BUTHS BOJIIOITMOHHON TEOPHH.
XapakTepru30BaTh CBUACTEIIHCTBA
HBOJIIOIIMHN: TTAJICOHTOJIOTUYECKHE,
ouoreorpaduyeckue,
AMOPHOJIOTHYECKHE, CPABHUTEIHHO-
AHATOMHYECKHUE, MOJICKYIISIPHO-
OMOXUMUYECKHUE.

[IpuBOAMTE IPUMEPHI MIEPEXOTHBIX
(dbopM OpraHu3MOB, PUITOTCHETHICCKUX
PAIOB.

[TpuBOAUTE GOPMYITHPOBKHU 3aKOHOB
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METa0OJINYECKUX MMYTEH Yy BCEX JKUBBIX
OpraHU3MOB.

Oemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK. b.
Jlamapk, Y. lapsuHn, B. O.
Koganesckuii, K. M. bap, 2. I'ekkenb,
@®. Mromiep. Tabauyvt u cxemvi:
«Pa3BuTHE OpraHUuueCcKOro MUpa Ha
3emuiie», pesbepHble TAOTULbI
«3apOobIIIN TO3BOHOYHBIX
AKUBOTHBIX», «APXEONTEPUKC.
Obopyoosanue: duoreorpapuieckas
KapTa Mupa; Koyuiekuus «Dopmbl
COXPaHHOCTH MCKOMAEeMbIX
KUBOTHBIX U PACTECHUI»; BIIAYKHbBIC
npenapathl «Pa3zBuTHE HACEKOMOTOY,
«Pa3BuTHE TATYIIKU

OMOreHETUYECKOTO 1 3apOdbIIICBOIO
CX0JCTBa

1.2

Hcropus pa3Butus
IpeICTaBIeHU 00
HBOJIIOLIMH

OposronmonHas teopus Y. /lapeuna.
[TpenmnochlIKu BOSHUKHOBEHUS
JapBUHU3MA. [[BUKYIITHE CHITBI
ABOJIIOLIUU BUIOB 10 /[apBuHYy
(M30BITOYHOE PA3MHOXKEHUE TIPH
OTPaHUYEHHOCTHU PECYPCOB,
HeolpeiesieHHass HK3MEHYUBOCTb,
O6opr0a 3a CyIecTBOBaHHE,
€CTECTBEHHBIN 0TOOP).
CuHTeTHYecKast TeOpus FBOJIIOLIUU

PackpriBaTh conepxaHue TEpMUHOB U
MOHATUM: CUCTEMATHUKA, €CTECTBECHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapaKkTepu30BaTh OCHOBHBIC
SBOJIIOIIMOHHBIC UJICH, KOHLIETIIUY 1
T€OPUH; CPABHUBATH B3TJISIABI HA BUJI U
sposmtorvio K. Jlunnes, X.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTh BKJIaJ JIMHHES B pa3BUTHE
CHUCTEMATUKH M OOBSCHITH IPUHITUIIBI
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(CTD) u ee OCHOBHBIC MTOJIOKEHHUS.
Oemoncmpayu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JlapBuH.

Tabauywt u cxemor: «lomymanumy,
«KapTta-cxema MapuipyTa myTelmecTBUs
Y. Tapsunay, «®opmbl 60pHOBI 32
CYILIECTBOBaHUEY, « EcTeCTBEHHBIN
otoop», «MHOrooOpasue copTon
pacTeHui», «MHOro0o0Opasue mopo;i
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPHI.
XapakTepu3oBaTh COICPKAHNE U
3HAYEHUE HBOJTIOLMOHHON KOHIEIIIUH
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbBIE U
COIIMAIBHO- IKOHOMUYECKHUE
MPEANOCHUIKA BOBHUKHOBEHUS
3BOJIOLMOHHOM Teopun Y. /[apBuHa.
PackpsiBaTh conepxanue
3BOJIIOLMOHHOM Teopun Y. JlapBuHa;
CpPaBHUBATh HEOIPEACIICHHYIO U
ONPEAEIIEHHYIO0 U3MEHYUBOCTb,
€CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD,
dbopmbl GOPHOBI 32 CYIIIECTBOBAHHUE.
OnuceIBaTh MOJIOKEHUS] CHHTETUIECKOU
Teopuu 3BoJtonun (CTD) 1 0OBICHSTH
€€ 3HaueHue 1 OMOJIOTHHA

1.3

Bun: xpurepun n
CTPYKTYypa.
[Homymsius kak
KaK 2JIEMEHTapHas
€AUHULA BUAA

Muxkpoossosrorus. [lomymsaius kak
SIMHMIIA BUA W DBOJIIOINH.
Oemoncmpayu:

Tabnuywsl u cxemol: «llomynauuny,
«MyTanoHHas H3MEHYHBOCTH).
ObopyoosaHue: MUKPOCKOTI,
MUKpornpenapar «J[pozoduna» (Hopma,
MyTanuu (POPMBI KPBUTBEB H OKPACKH
Tena), MmoJenb-ammukaus «llepexpect
XPOMOCOM.

PackpriBaTh conepikaHrie TEPMUHOB

Y TIOHATHI: MUKPOIBOJIIOITHS, BH/I,
KPUTEPHUH BUIA, apeat, TIOMYJISIIHS,
reHOOH/T, MyTalli1, KOMOMHAIINN
TEHOB.

XapakTepru30BaTh BUJI KaK OCHOBHYIO
CHUCTEMATUYCCKYIO SAMHHITY U
IIEIIOCTHYIO OMOJIOTHUECKYIO CHCTEMY.
Brigensats kputepun BUIa
(Mopdoorudeckuii, GU3NOIOTHISCKUH,
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Jabopamopnovie u
npaKkmuyeckue paoomaol:
JlabopatopHas pabora No 1.
«CpaBHeHHUE BUAOB MO
MOPGHOTOTHUIECKOMY KPUTECPHUIO»

OMOXMMUYECCKUN, TCHCTHYCCKUH,
AKOJIOTHYECKUM, reorpapuieckuii) u
IPUMEHSITh KPUTEPHUH JIJIsl OTTCAHUS
KOHKPETHBIX BHJIOB.

XapakTepu30oBaTh MOMYJISIHIO

KaK CTPYKTYPHYIO €IMHUITY BUA

Y DBOJTIOIUH.

OnurchIBaTh TOMYJISIINIO TI0 OCHOBHBIM
MIOKAa3aTelIsIM: COCTaB, CTPYKTypa

1.4 | ImKyIime CHITBI JBrkymue cuiisl ((pakTopsl) sBostonnu | PackpbeIBaThk conepikaHne TEPMUHOB H
(a71eMeHTapHbIe BUJIOB B Npupoie. MyTarmOHHbIN MOHSTUNA: KOMOMHATUBHAS
(baKTOPEI) SBOIIOLUH IPOLIECC ¥ KOMOMHATHBHAS U3MEHYUBOCTh, MyTALUK, MyTallAOHHEIH
M3MEHYUBOCTh. [lonmysiinoHHbIE MIPOLIECC, MOMYISIIUOHHBIE BOJIHBI,
BOJIHBI U Apend renos. M3omsmus u npeii¢ reHOB, U30JIALMS, MUTPALIUH.
MHUTpaALUs. ACMOHCIPAUUU: XapakTepu30BaTh FJIEMEHTAPHBIC
Tabnuyvl u cxemul: «JIBUXKyIINE CUIIBI (bakTOpHI HBOJIIOINH: MYTAIIMOHHBIN
HBOJIIOLIMI npolecc, KOMOMHATUBHAS
M3MEHYMBOCTD, TOMYJISILIMOHHBIEC BOJHBI,
Ipeiid reHoB, U30JALKs, MUTPALIUSL.
Y cranaBnuBaTh MPUIUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U Pe3yJIbTaTOM JACUCTBUS
JBIDKYIITUX CHII (JIEMEHTapHBIX
(hakTOpPOB) APBOIIOLIUU
1.5 | EcrecTBeHHBIIT OTOOD EctecTBeHHBII 0OTOOP — HaNpaBAOWUN | PackpeIBaTh COAepKaHUE TEPMUHOB

u ero (opmbl

(haxTop IBOJIIOIUH.
@DopMBbI €CTECTBEHHOT0 0TOOPA.

1 TIOHSATHH: €CTECTBEHHBIN 0TOOD,
O0opb0a 3a CyIleCTBOBAHHUE.
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Oemoncmpayuu.
Tabnuyel u cxemvl: «KECTeCTBEHHBIH
otbop», «bopb0a 3a cylecTBOBaHUEY

OnuceIBaTh MEXaHU3M JCHCTBHS
€CTECTBEHHOT'0 0TOOpa. XapaKkTepru3oBaTh
(hOpMBI €CTECTBEHHOTO 0TOOpA
(IBYDKYIIMM, CTAOMITM3UPYIOIINN,
TM3PYNTUBHBIN) U CPAaBHUBATH UX MEXKTY
COOOIA.

XapaktepusoBaTb 00pb0y

3a CyLIECTBOBAaHHE U CPAaBHUBATh €€
BUIBI (MEXBHUI0BAs, BHYTPUBUIOBAS,
00pr0Oa ¢ HEOTATONPHUATHBIMU
dakTopamMu BHEUTHEHN cpeibl)

1.6

PesynbraTsl
ABOJTIOIUU:
PUCTIOCOOIEHHOCTD
OpraHU3MOB U
BUI000pa30BaHue

[Iprcnoco0IeHHOCTh OPTraHU3MOB

KaK pe3yJIbTaT 3Boronu. [Ipumepsr
MIPUCTIOCOOJICHUN Y OPTaHU3MOB.
Apomoph0o3bl 1 HIHOAdANTAIIAH.

Bun u Bugoo6pazoBanue.

Kpurepuu Buga. OcHOBHBIE (POPMBI
BHUJ1000pa30BaHus: reorpaduueckoe,
HKOJIOTHYECKOE.

Oemoncmpayuu.

Tabauywl u cxemvi:
«IIprcrmocoOIeHHOCTh OPTAaHNU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE,
«IKOJOTUIECKOE BU000PA30BAHUEY.
Obopyoosanue:

KoJutekius «lIprumepbl 3alUTHRIX
MPUCTIOCOOJICHHUH Y )KUBOTHBIX),

PackpsiBaTh copeprkanne TEPMHUHOB U
MOHSTHI: IPUCTIOCOOJIEHHOCTb,
MOKPOBUTEIHCTBEHHAS U
IpeaoCTeperaroas OKpacka,
MacKUpPOBKa, BUI000pa30BaHUE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOICHHUI Y OPTaHU3MOB.
BhIsSBISTE O N300paKeHUSIM, Ha KUBBIX
1 GUKCUPOBAHHBIX MPENapaTax MpuMepbl
MPUCTIOCOOTICHHOCTH PACTEHUN U
’KUBOTHBIX K YCIIOBUSIM CPEIIbl OOMTaHHUS,
JIOKa3bIBaTh OTHOCUTEIHHYIO
11€7IECO00PA3HOCTh MPUCTIOCOOICHHUH.
XapakTepus3oBaTh CIIOCOOBI U
MEXaHW3MbI BUJI000pa30BaHNUS;
OIHMCHIBATh M CPAaBHUBATH OCHOBHBIC
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KOJUJIEKIIMSA HACEKOMBIX C Pa3IMYHBIMU
TUIAMU OKPACKH; HaOOP TI0/I0B U
CEeMSIH.

Jlabopamopnvle u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 2. «Onucanue

HpI/ICHOCO6JICHHOCTI/I opraHusma 1 €
OTHOCHUTCIIBHOI'O XapaKTcpar»

(bOpMBI HIKOTOTUYECKOTO
U reorpau4eckoro BU000pa3oBaHus

1.7 | HampaBnenus u myTH
MaKpO3BOJIOIUH

MakponsBosronus.

DOpMBbI BOTIOLINU:

buneTnueckas, TMBEPTCHTHAS,
KOHBEPI'CHTHAs, TTapalICIbHAS.
HeobpaTtumMocTh 3BOJTIOIUY.
IIpoucxoxneHue ot
HECTIEIUATM3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromias crieann3anus.
AnanTuBHas paauanusi.
AeMoHcmpauuu:

Ilopmpemuor: A. H. CeBepiioB.
Tabauyst u cxemovl. «ApoMopdo3bI»,
«Unmoananranumny, «O0mas
JIETeHEepaIus».

Obopyoosanue: moaenb « OCHOBHBIE
HaIpaBJICHUS IBOJIIOINIY; 00bEeMHAs
Mozenb «CTpoeHHe TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PaCKpBIBaTB COACPKAHNC TCPMHUHOB U

MOHSATUN: MAaKPOABOJIOLUS, (PUITOTECHES,

OMOJIOTUYECKU MTPOTPECC U perpecc,
apomopdo3, uanoamanTaius, oomas
JIeTeHepaIns, aJanTUBHAS pagralius.
XapakTepu3oBaTh (POPMBI IBOJTFOIIHH.
BrisBisite apomopdossl u
UAMOaanTalld y PACTEHUN U
YKUBOTHBIX.

CpaBHUBaTh OMOJIOTMYECKUMA MMPOTPecc
1 OMOJIOTHYECKHI perpecc,
apomop(}o3, Ao TaNTaIUIO |
0011yI0 JIeTeHepalnIo.

BBISBISITE B3aMMOCBSI3U MEXKITY
MyTSIMU ¥ HATIPABJICHUSIMH 3BOJTIOIIHH
Yy PAaCTEHUM U KUBOTHBIX

DJieKTpoHHbIe (LU (pOBbIe) 00pa3oBaTeIbHbIE Pecypchl

bubmuotexa [{OK https://m.edsoo.ru/7f413034

Hroro yacos 1o teme

9
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Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KIU3HU HA 3emJie

2.1 | Ucropus u3HU Ha
3eMIJIe 1 METOJIBI €€
W3YUYCHUS.
I'mnore3sl
MPOUCXOKICHUS
JKU3HU Ha 3eMie

2

JloHaydHbIe TIpEICTaBICHUS O
3apO’KJICHUM KU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS )KM3HU Ha
3emuie: aOMOTeHe3 U NAaHCIIEPMHS.
XuMHYecKas 3BOIOIHS.
AOUWOTEHHBIN CUHTE3 OPraHUYECKHUX
BEILIECTB U3 HEOPTraHUYECKUX.
DKCIEepUMEHTAIbHOE MOITBEPKICHUE
XUMHYECKOMN ABOJIIOLIHH.

HadanpHbie 3Tanbl OMOJIOTrHIECKOM
sBosironnn. ['unoreza PHK- mupa.
dopmupoBaHue MEMOPaHHBIX
CTPYKTYp U BO3HUKHOBEHHUE
npoTokieTku. [lepBbie KIETKU U UX
3BOJIIOIUSL. POPMUPOBAHME OCHOBHBIX
TPy KUBBIX OPraHU3MOB.
Oemoncmpayuu.

Tlopmpemui:

®. Penn, JI. ITactep, C. Muinep,

A. W. Onapumn, I'. FOpwu.

Tabnuywvl u cxemol: «BO3HUKHOBEHHUE
CoaHEYHOM CHCTEMBIDY,

«Pa3BUTHE OPraHUYECKOIO0 MUPaAY,
«PactuTenbHas KIeTKa,
«KuBOTHAs KJIETKaY,
«ITpokaproTryeckas KieTKa»

PackpeiBaTh cofepxaHie TEPMUHOB U
MOHSITHUIA: KpEallMOHU3M, a0MOTEHE3,
BUTAJIN3M, [TaHCIIEPMHUSI, OHOTI0A3,
KOalepBaThl, MPOOUOHTHI, CAMOMOTEHE3.
XapakTepHu30BaTh METOIbI U3yYEHUS
MCTOPUYECKOTO MPOILIOTrO 3€MIIN.
[lepeuncasiTb OCHOBHBIE 3TAIIbI
XUMHYECKOU U OMOJIOTHUECKOM
JBOJIIOLIUH.

W3narate copepxaHue TUIIOTE3 U TEOPH
BO3HMKHOBEHUS KU3HU Ha 3emiie
(KpealyMoOHM3Ma, CaMOIIPOU3BOJIBHOTO
3apOXkACHHS (CTIOHTAHHOTO),
nancrnepmuu, runote3sl PHK-mupa).
OnucsiBaTh 3kciepumenTsl C. Musnepa
u I'. FOpu 1o nosy4eHnro OpraHnyecKux
BEILECTB U3 HEOPTAHUYECKUX ITyTEM
a0MOTE€HHOTO CUHTE3a
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2.2

OCHOBHBIE dTaIIbI
SBOJIIOIUH
OpraHUYECKOTO MUpPa
Ha 3emJie, pa3BUTHE
YKU3HHM T10 3paM H
eproIaM

Pa3BuTtHe )XU3HU Ha 3eMiie 10 3pam

u niepuosam. Karapxeit. Apxenckas u
MpOTEpO30MCcKas 3pkl. [laneo3onckas
apa U ee NePHoIbl: KEMOPHUICKUH,
OPJOBUKCKHUH, CUITYPUUCKHM,
JICBOHCKHUM,

KaMEHHOYTOJIbHBIN, IEPMCKHM.
Me3so301ickas 3pa u €€ NEPUOJIBIL:
TPUACOBBIM, FOPCKUM, MEJIOBOU.
KaitHo3olickast 3pa U €€ IepuoIblL:
MaJI€OreHOBBINM, HEOTCHOBBIN,
AHTPOIIOT€HOBBI.

XapakTepucTrKa KimMara

Y T€O0JIOTHYECKUX MporieccoB. OCHOBHBIE
ATaIbl BOJIFOLUNA PACTUTEIBLHOTO U
YKUBOTHOTO MHpa. ApoMop(]o3bl y
pacTeHuil U KUBOTHBIX. [losiBEHUE,
paciBeT ¥ BBIMUPAHUE TPYMI KUBBIX
OpPraHU3MOB.

Oemoncmpayuu:

Tabauyel u cxemsi: «PazBurne
OpPTraHUYECKOTO MUPAY,
re0XpOHOJIOTHYECKas Ta0INIIA;
KOJUIEKIUSL «POpMBbI COXPAaHHOCTH
HMCKONIA€MBbIX )KMBOTHBIX U PACTCHUI.
Jlabopamopnvbie u npakmuuecxue
pabomui:

PackpsiBaTh coziep:kaHuEe TEPMUHOB
Y TIOHSATHIA: 30H, 3pa, NEPHUO/I,
apoMop(03bl, UINO0ATANTALINH.
3HaTh MOCIEN0BATEIBHOCTD JOHOB:
KaTapxeu, apxeu, MpoTepo30i,
(haHepo30ii; 3p: apxeuckas,
MPOTEPO30MCKas, MAICO30MCKas,
ME30301CKas1, KAMHO30MCKast; IEPUOIOB:
KeMOpUICKUI, OPAOBUKCKHUH,
CUITYPUWCKHUI, TIEBOHCKHU,
KAMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIH, FOPCKUI, METIOBOM,
ITaJICOT€HOBBIN U HEOI'€HOBBIN,
AHTPOIIOTECHOBBIM.
XapakTepu30BaTh OCHOBHBIEC COOBITHS
B Pa3BUTUU OPTraHUYECKOTO MUPA 1O
3paM U EPUOJIaM I€OJIOTUYECKON
VICTOPUH; ITAIbl PA3BUTHUSA
PACTUTEIIHOIO U YKUBOTHOI'O MUPA.
Boigenuts riaBabie apoMopdo3b
pPaCTEeHUI U )KUBOTHBIX.

CpaBHUBaTh MEX]Ty COOOM
IIPEACTABUTEIIEH CUCTEMATUYECKUX
TPYIII OPTAaHU3MOB, BBISBIISITH YEPTHI
YCIIO)KHEHUS ¥ IPUCTIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU
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[Ipaktruueckas padora Ne 1. «M3yuenue
HCKOIIa€MbIX OCTaTKOB PaCTEHUI

Y )KUBOTHBIX B KOJUIEKIIUSIX).
DKCKypcust « IBOTIOLHS
OpPraHU4eCcKOro MuUpa Ha 3emie»

(B €CTECTBEHHO-HAYYHBI

WJIM KpaeBeqUeCKUi My3ei)

2.3 | CoBpeMeHHast Cucrema OpraHn4ecKoro Mupa Kax PackpsIBaTh conep:KaHUEe TEPMUHOB U
cucremMa oTpakeHue 3BoJoUH. OCHOBHBIE MOHATHUI: CHCTEMATUKA, HICKYCCTBCHHAs
OpPraHMYeCKOIro MUpa CHCTEMATUYECKUE IPYIIBI OPraHU3MOB. | M €CTCCTBEHHAs KIacCU(pHUKALus,

Oemoncmpayuu: OvHapHas HOMEHKJIATypa, IPUHLUII
Tabnuyvl u cxemvr: «CoBpeMeHHas UEPAPXUYHOCTH.
CHCTeMa OPraHMYECKOr0 MUPA» XapakTepru30BaTh COBPEMEHHYIO
CHCTEMY OPTaHMYECKOro MUpa
2.4 | DBomOLMS YeIOBEKA OBoIOLYA YEI0BEKAa. AHTPOIIOIOT U PackpbIBaTh collepKaHUE TEPMUHOB

(a"aTpOTIOrEeHE3)

KaK Hayka. PazBuTue npencraBieHui o
IPOUCXOXKICHUN YelloBeKa. MeTobl
u3ydeHus anTpornoreHe3a. CXoacTBa v
pazinyus 4YeJIOBEKa U )KUBOTHBIX.
CucreMaTn4ecKoe NOJI0KEHNE YETIOBEKA.
Oemoncmpayuu:
llopmpemuwi: Y. JlapBuH.
Tabnuywl u cxemol: «CpaBHEHUE
AHATOMUYECKHUX YEPT CTPOCHUS
YeJioBeKa U 4eJI0BEKOOOPa3HbIX
00€3bsH.
Obopyoosanue. CIEeNKA

Y TIOHSITHIA: aHTPOIIOJIOTHS,
AHTPOITOTEHE3, YEIOBEK Pa3yMHBIN
(Homo sapiens), npssMOX0XKICHHE,
BTOpasi CUTHAJIbHASI CUCTEMA.
[IepeuncnsaTh 3a1a4u aHTPOIIOJIOTHH,
ATanbl CTAHOBJICHHS U PA3BUTHUS
IIPEICTABIICHUH O IPOUCXOKICHUN
YeJoBeKa.

H3narats OCHOBHBIE TTOJIOKEHUS
teopun Y. /lapBruHa, KpUTUYECKH
OIICHWBATh HEHAYYHYIO HH(GOPMAITHIO
0 MPOUCXOKIAEHUH YEIOBEKA.
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WM U300paKEeHUST KAMEHHBIX OpYyIAN
NIEPBOOBITHOTO YEIOBEKA: KAMHH-
qorepsl, pyousa, ckpebiia

3HaTh CHCTEMATHYECKOE TIOJIOKCHHE
Buaa Homo sapiens, mepedncisite ero
MOp(}oI0r0-aHATOMUIECKUE
NPU3HAKH Pa3HOTO YPOBHS (THII,
KJIacC, OTPS U JIP.).

YcTraHaBAMBaTh YEPTHI CXOJICTBA U
pa3Iu4uii YeI0BeKa U KHUBOTHBIX.
OOBSACHATH U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOXKICHUH
YeNIoBeKa JUIs MOHUMaHUSI MECTa U POJIH
YeJI0BeKa B IMPHUPOIE

2.5

JIBUKyIIIME CHIIBI

(pakTopsI)
aHTpOINOreHe3a

JIBrokymue cuitbl ((hakTophl)
aHTponorenesa. Haciencrsennast
M3MEHYHUBOCTh U €CTECTBEHHBIN
oT00p. OOIECTBEHHBII 00pa3 KU3HHU,
M3TOTOBJICHHE OPYIHU TPyAa,
MBIILIEHUE, PEYb.

Oemoncmpayuu.

Tabauywl u cxemwvr: «CpaBHEHUE

AHATOMHUYCCKUX YCPT CTPOCHUA UCITIOBCKA

U 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJICOHTOIOTUYECKUX
HAXOJOK MPEIKOB COBPEMEHHOTO
YeJIOBEKa.

Obopyoosanue: MyIsHKU
«ITpoucxox1eHUE YEIIOBEKA
(MasICOHTONIOITMYECKUE HAXOKH )»

PackpbiBaTh copiep:kaHue TEPMUHOB
Y TIOHSTHI: (PaKTOPBI
AHTPOIIOT€HEe3a, IPYNIOBOE
COTPYIHUYECTBO, p€Ub, OPYAUNHAS
NEeSATEIbHOCTb, MOTUMOP(U3M.
XapakTepu3oBaTh JBHKYIINE

cuibl ((haKTOphI) aHTPOIIOTeHEe3a:
OMOJIOTUYECKHUE U COI[UANbHEIC,
CpPaBHUBATH UX MEXITY COOO0M
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2.6

OcHOBHBIC CTaanHn
9BOJIFOIIHUH YCJIOBCKA

OCHOBHBIE CTaJIM ¥ BETBU 3BOJIIOIIUU
YEJI0BEKA: aBCTPAJIONUTEKH, UenoBeK
yMedbii, YenoBeK npsiMOXO TSI,
YenoBek HeaHAEpTaIbCKUM, UeoBeK
pa3yMHBII COBPEMEHHOT'O THIIA.
Haxoaku uckomaemMbIX OCTaHKOB,

BpeMs CYIIIECTBOBaHUS, 00JIaCTh
pacrpocTpaHeHus, 00beM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.
Oemoncmpayuu:

Tabauywvl u cxemot: «OCHOBHBIC MeCTa
MaJICOHTOJOTUYECKUX HAXOJOK MIPEAKOB
COBPEMEHHOTO YEJIOBEKAY,
«JlpeBHenme moan», «JJIpeBaue
oy, «[lepBbie COBpeMEHHBIE JTHONY.
O6opynoBaHue: MyJISHKA

«IIpoucxoxaenue yenoBeka» (OrOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HeaHAepTalblla, KPOMAHBOHIIA); CIICTIKH
WA N300paXeHUS] KAMEHHBIX OPYIHi
NEPBOOBITHOTO YEJIOBEKA: KAMHHU-
qorrnepsl, pyousna, ckpebdia

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHI: aBCTPAJIONMUTEK, YETOBEK
YMEJIbIN, YEIIOBEK MTPAMOXOISALINH,
HeaHJiepTajell, KpOMaHbOHEII,
HEOJIUTUYECKAsT PEBOJIIOIHS,
NEepBOOBITHOE HCKYCCTBO.
XapakTepu30BaTh U CPABHUBATH
MEXIy cOO0M OCHOBHBIE CTAJIUU
ABOJIIOLIMM YEJIOBEKA!
XPOHOJIOTUYECKUI BO3PACT, apeall
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO
MO3ra, 00pa3 KU3HU U OPYAUS TPy/ia

2.7

Yenoseueckue pacel
Y TIPUPOJIHBIE
ajlanTalyy YeJoBeKa

UYenoseueckue pacbl. OCHOBHBIE
0O0JIbIIIKE PAChl: €BPOTICONIHAS
(eBpazmiickas), HETpo- aBCTPATIONTHAS
(3KBaTOpHAbHAS ), MOHTOJIOUTHAS
(a3maTcKo-aMepUKaHCKas).

PackpeiBaTh coaepkaHre TEpMUHOB U
TIOHSTUH: PAChl, PaCOTEHE3, COLMAII-
JIAPBUHU3M, PACHU3M, METUCALIHS.
XapakTepHu30BaTh U CPAaBHUBATh
MPEICTABUTEIIEN YEIIOBEYECKUX pac,
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UepThl pUCIOCOOTCHHOCTH

TIpe/ICTaBUTENEH YeOBEYeCKHX Pac K
YCIIOBUSAM CyIIeCTBOBaHHS. EIUHCTBO
yenoBedyeckux pac. Kpurrka
COIMANBHOTO JAPBHHU3MA H PACH3Ma.
Oemoncmpayuu:

Tabnuywt u cxembvl.

«UenoBeueckue pachi»

PacKpbIBaTh MPUYHMHBI U MEXAHU3MBI
pacoreHesa, NepeUrCIsITh U IPUBOJIUTH
IPUMEPHI IPUCTIOCOOJIEHHOCTH YeJIOBEKa
K YCJIOBUSIM CPEJIbI, IPUMEPHI
MPUCITIOCOOUTEITLHOTO 3HAYCHHS PACOBBIX
ITPU3HAKOB.

Jloka3piBaTh €AMHCTBO Bu1a Homo
sapiens, HAyYHYIO HECOCTOSTEIHHOCTh
PaCOBBIX TEOPH, UAEH COLMATBHOTO
JapBUHU3MA U pacu3ma

DJIeKTpOHHbIe (LM (PpOoBbIe) 00pa3oBaTebHbIEC peCypChl

bu6mmoreka L{OK https://m.edsoo.ru/7f413034

NToro yacos 1o teme

9

Tema 3. Opranu3mbl U OKpY KamoIas cpeaa

3.1 | Dkosorus Kak Hayka 1 DKoJorus Kak Hayka. 3ajaud u pa3ziensl | PackpbeiBaTh copepkaHue TEPMUHOB
HKOJIOTHUH. Y TIOHSITUIA: YKOJIOTHSI, TIOJIEBBIE
MeTo/1bI SKOJIOTUYECKUX UCCIICIOBAaHUMN. | HAOJIOICHUSI, SKCTICPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPY>KaIOLIeH CpeJibl,
COBPEMEHHOI0 YeJIOBEeKa. MO/JIETUPOBAHUE, IKOJIOTUIECKOE
Oemoncmpayuu: MHUPOBO33PEHUE.
Ilopmpemui: A. I'ym007abAT, [lepeunciATh 3aaa4n SKOJIOTUH, €€
K. ®@. Pynrbe, O. I'ekkens. pas3zensl ¥ CBSI3U C APYTMMU HayKaMU.
Tabnauysl u cxemoi: kapra «IIpupognapie | XapakTepu3oBaTh METOIbI
30HBI 3eMIIN» HKOJIOTMYECKUX HCCIIeI0BaHUMN

3.2 | Cpenpl oOuTaHus U 1 Cpezpl 0OMTaHKS OPraHU3MOB: PackpsIBaTh COJEPIKaHIE TEPMUHOB

HKOJIOTUYECKUE
bakToph

BOJ[HAs, HA3€MHO-BO3/yIITHAS,
MOYBCHHAs, BHYTPU- OpTraHU3MEHHAS.
DkoJyoruyeckue PaKkTopshl.
Knaccudukarus 3K0I0THIeCKuX

Y TIOHSITHIA: cpefia OOMTaHus,
HKOJIOTHYECKHE (PaKTOpHI,
OMOJIOTMYECKUI ONITUMYM,
OTPaHUYUBAIOIINN (JINMUTHPYIOIIIH )
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¢dakTOpoB: abMOTHYECKHE, OMOTUYECKHIE
Y aHTPOTIOTCHHBIE.

JleiicTBHE SKOJIOTHYECKHUX (aKTOPOB

Ha OpPTaHU3MBI.

Oemoncmpayuu:

Tabauysr u cxemot: «Cpepl OOUTAHHS
OpPTraHU3MOBY

dakrop.

XapakTepu3oBaTh YCIOBUS CPeT
0oOWTaHUsl OPraHU3MOB;
KJIaccu(pUIMPOBaTh U XapaKTePU30BaTh
AKOJIOTUYECKUE (PAKTOPHI:
abuoTHYEeCKUe, ONOTUYECKUE U
aHTpornoreHHbsle. ONKUCHIBATH ICVICTBUE
AKOJIOTMYECKUX (PAKTOPOB HA
OpraHu3Mbl. XapaKTEpU30BaTh
0COOEHHOCTHU CTPOEHUS U
KU3ZHENCSITEIBbHOCTH PACTEHUN U
KUBOTHBIX Pa3HBIX Cpejl OOUTaHUS

3.3

AOuoTnyecKkue
(bakTopsl

AOGuoTnueckue (HakTophl: CBET,
TeMIlepaTypa, BIaKHOCTb.
®dotonepuoausm. [Ipucmnocodnenus
OpPTaHU3MOB K JICUCTBHIO aOMOTHYECKHIX
dbaxTopoB. buosorundeckre puTMbI.
Oemoncmpayuu.:

Tabauywl u cxemvl: «DPOTONEPUOTUIMY.

Jlabopamopuvie u npakmuuecxue
pabompi:

JlaGoparopHas padota Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHU# U3 pa3HbIX MECT OOMTAHHUSI.
JlaGoparopHas padota Ne 4. «BnusHue
CBETa Ha POCT U Pa3BUTHE YECPCHKOB
KOJIEyCay»

PackpriBath comepkanue TEPMHUHOB

U MOHATHI: abnoTHYecKre (PakTopsl,
dboToreproI3M, OMOJIOTUYECKUE
PUTMBL.

AHaNmM3UpoOBaTh JIEHCTBUE CBETA,
TEMIIEPATYPHI, BIAKHOCTH Ha OPTaHU3MBbI
Y TIPUBOJUTH IPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHN3MOB.
[TpoBouTE OHOIOTHYECKHE HAOTIOICHUS
1 0(pOopMIIATE pe3yabTaThl IPOBEIACHHBIX
HaAOITI0IeHU T
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3.4 | buotnueckue buotnueckue paxtopsl. Bujs PackpsiBaTh conepkaHre TEPMUHOB
bakTopsl OMOTUYECKUX B3aMMOJECHCTBUI: Y MIOHATUI: OMOTUYECKHE (PAKTOPBI,
KOHKYPEHIIHS, XHUIIHUYECTBO, CHUMOMO3 U | XHUILHUYECTBO, NAPA3UTU3M,
ero ¢opmel. [lapazutusm, koomneparus, KOHKYPEHIIUS, MyTyaJli3M, CHMOHO3,
MYTyaJIi3M, KOMMEHCAIU3M KOMMEHCAJIN3M, HaXJICOHUYECTBO,
(KBapTUPaAHCTBO, HAXJIEOHUYECTRO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeEHCaIIU3M, HEUTPaIu3M. HEUTpAJIU3M.
3HaueHne OMOTUYECKUX XapakTepu30BaTh OUOTUYECKHUE
B3aUMOJCHUCTBUH JJIs1 CYLIECTBOBAHUS (bakTOphl U BUJIbI B3AUMOOTHOIIICHUM
OpPIraHM3MOB B IIPUPOAHBIX COOOIIECTBAX. | MEKIY OPTaHU3MaMU; IPUBOIUTH
ACMOHCMPAUUU: IPUMEPBI B3aUMHOMN
Taonuuyvr u cxemwi: «lIumessle nenu» IPUCIIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHHBaTh MEXy COOON BUIbI
OMOTHYECKUX B3aUMO/ICHCTBUM
OpraHU3MOB
3.5 | DKojoruyecKme DKOJIOTHYECKHE XapaKTEPUCTUKU PackpbIBaTh coziep>kaHHe TEPMUHOB H
XapaKTepUCTUKU nonyiasurd. OCHOBHBIE OKA3aTEIN MOHSTHUI: MOIYJISILMS, YACIEHHOCTD,

BUa W MOITYJIALIMA

NOMYJISILUN: YUCIEHHOCTb, IJIOTHOCTD,
POXKa€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJmHaMuka 4uciIeHHOCTH
MOMYJISIUN U €€ PETYJISILHS.
ACMOHCMPAUUU:

Taonuywt u cxemor: «llonynsauny,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTHU
NOMYJSIUUNA UHOY30pUU-TYPETbKNY.
Jlabopamopnwie u npakmuueckue
pabomul:

IJIOTHOCTb, POKIaEMOCTh, CMEPTHOCT,
MPUPOCT, MUTPALIMS], TUHAMUKA
YUCJIIEHHOCTH MOIYJISLUH.
XapaKkTepu30BaTb OCHOBHBIE NTOKA3aTENH
Y 3KOJIOTHYECKYIO CTPYKTYPY
MOMYJISIUU; ONMCHIBATH MEXaHU3MBbI
PETYJISALUN YACIEHHOCTH NOMYJIISIUN
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[Ipaktuueckas padora Ne 2. «Iloxcuer
IJIOTHOCTH MOMYJISILIMI pa3HbIX BUIOB
pacTeHU»
DJIeKTpPOHHBIe (LU (PPOBbIe) 00pa3oBaTeIbHbIE PeCypPChl bubnmoreka [{OK https://m.edsoo.ru/7f413034
Htoro 4acoB 1o teme 3)
Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMbI
4.1 | CooOmecTBa 1 Co00111eCTBO OpPraHU3MOB — PackpeiBath conep:kaHre TEPMUHOB
OpraHHU3MOB ouoreHo3. CTpyKTyphl OHOlLIe HO3a: U TIOHSTHUI: OMOIIEHO3, SKOCUCTEMA,
BUJIOBasi, IPOCTPAHCTBEHHAS, OHMOTeoIeHO3, BUbI-IOMUHAHTHI,
Tpoduueckas (rumieBas). Busi- AKOJIOTUYECKasl HUIIIA.
noMuHaHThL. CBsI3U B OMOIIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Oemoncmpayuu: (coo0111eCcTBO), €r0 BUIOBYIO,
Tabauywt u cxemwl: «IlunieBbie nenu, MPOCTPAHCTBEHHYIO M TPOPUUECKYIO
«bUOIIEHO3: COCTAB U CTPYKTYpPa». CTPYKTYPBL.
Obopyoosarue: MOICTb-aNTLUTHKAIIHS OOBSICHATH POJIb KOMIIOHCHTOB
«TunuyHble OMOLEHO3bI»; TepOapuit OMOLIEHO3a B MOJIEPKaHUH €r0
«PacTuTenbHbIe COOOIIECTBAY; CTPYKTYpPHI U CYIIIECTBOBAHHUS Ha
KOJUTICKIIHS «bHOIIEHO3» ONPENECIICHHON TEPPUTOPHUH.
OOBSACHATH OMOJOTHYECKUN CMBICIT
SIPYCHOCTH U JIMCTOBON MO3aMKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BHUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPO(UYECKYIO CTPYKTYPBbI, CBS3H
MEXTy OpraHu3MaMU
4.2 | DKocucTeMsl 2 DKOJIOrMYECKHE CUCTEMBI (3KOCUCTEMBI). | PackpbIBaTh CojiepyKaHHe TEPMHHOB U
Y 3aKOHOMEPHOCTH [Tonsarue 00 skocucTemMe MOHSITUN: DKOCUCTEMA, OMOTEOIIEHO3,
UX CYIIIECTBOBAHUS 1 OMOTEOIICHO3E. MIPOYIICHThI, KOHCYMEHTHI, PEAYLICHTHI,
QO YHKIMOHAIbHBIE KOMITOHEHTHI Tpo(UYEeCKUe YPOBHH, MUILIEBAs
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HKOCUCTEMBI: IPOAYIEHThI, KOHCYMEHTHI,
PEIYIICHTHI.

KpyroBopoT BemecTB v MOTOK SHEPTUN
B DKOCHCTEME.

Tpoduueckue (muIIEBBIC) YPOBHU
sKOocHUCcTEeMBI. [TuieBbie ey U CeTu.
OCHOBHBIE ITOKa3aTEH YKOCHCTEMBI:
Ooromacca, IpOAyKIHs. IKOJIOTHIECKIE
MUPAMUJIBL: TTPOAYKIIUU, YACICHHOCTH,
oromMacchbl. CBOMCTBA SKOCUCTEM:
YCTOHYUBOCTH, CAMOPETYIISIIIHS,
pa3BUTHE.

Cykueccus.

Oemoncmpayuu:
Ilopmpemui: A. [Ix. Tencnn,

B. H. Cykaues.

Tabauywl u cxemwl: «[Ipupoausie
coobmecTBay, «llenmu muTanus,
«IKoJoTHYEeCKas MUPaAMUTIA»

LENb U CETh, 3KOJOTUYECKHE
OUpaMu/bl, OoMacca, MpoIyKIus,
CYKIIECCHSI.

XapaKkTepu30BaTh CBOWCTBA SKOCUCTEMBI
(ee cIOCOOHOCTH K JTUTEITHHOMY
CaMOIOIEPKaHUI0, OTHOCUTEIBHO
3aMKHYTBIN KpyTOBOPOT BEILIECTB,
HE00XOIMMOCTb IIOTOKA SHEPTHH).
CpaBHHBATh TACTOUIIHBIC U ICTPUTHBIC
MUINEBbIC [EMH, TPOPHUUECKHE YPOBHU
KOCUCTEMBI.

Paznuyats nupamMuabl IpoaAyKIIUH,
MUPAMUJIBI YUCIIEHHOCTH U TTUPAMUIBI
OHOMAacCHI.

CocTaBisiTh LENU U CeTH MUTAHUS.
[IepeunciATh CBOMCTBA DKOCUCTEM:
YCTOMYMBOCTh, CAMOPETYIISILINS,
pa3BUTHE (CYKIIECCHs).

OnuceiBaTh MEXaHU3M MOJICPKAHUS
paBHOBECHSI B 9KOCUCTEMAX.
XapakTeprus3oBaTh CyKIIECCUH, BBISBIISTh
IPUYMHBI U O0IIME 3aKOHOMEPHOCTHU
CMEHBI 3KOCHCTEM

4.3

IIpuponusie
DKOCUCTEMBI

[IpupoHBIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€p.
DKOCHUCTEMA XBOMHOTO WIIH
HIMPOKOJUCTBEHHOTO JIECa.

PackprsiBaTh conepkaHie TEPMUHOB
Y TIOHSTUI: BOJHBIE YIKOCUCTEMBI,
OuroreoreHo3bl, GUTOTIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Oemoncmpayuu.

Tabnuywl u cxemol: «IKOCUCTEMA
IIUPOKOJIMCTBEHHOTO JIECa,
«IKOcHUCTEMa XBOMHOTO JIeCcay,
«buoreHo3 Bomoema.

Obopyoosanue. repdbapuun u
KOJUICKIIUU PACTEHUM U KUBOTHBIX,
MPUHAICKAINX K Pa3HBIM
AKOJIOTHICCKUM TPYIIIIaM OJHOTO BHJIa

[TpuBOIUTE IPUMEPHI IPHUPOTHBIX
PKOCHCTEM CBOSH MECTHOCTH.
CpaBHUBATh Ha3€MHBIE U BOJIHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIIHe
pasHble TpoPUIECKUE YPOBHU

4.4 | AaTpornoreHHbie AHTPOTIOTEHHBIE 3KOCHCTEMBI. PackppiBaTh copepkaHrie TEPMUHOB H
KOCHUCTEMBI ATPO3KOCHCTEMEI. MOHSATHI: aHTPOIIOTEHHAS SKOCUCTEMA,
Ypboskocucremsl. buonornyeckoe u arpo’KoCcUcTeMa, ypooIKocHucTeMa,
XO035IICTBEHHOE 3HAUEHUE O6uopaznoobOpasue.
arpo3KOCUCTEM B YPOOIKOCHUCTEM. XapakTepus3oBaTh arpodKOCUCTEMbI
buopaznoobpasue kak pakrop U ypOO3KOCHUCTEMBI, 0COOEHHOCTH
ycTOWYMBOCTH SKOcUcTeM. COXpaHEeHUE | WX CYIIeCTBOBAHMS.
OMOJIOTUYECKOT0 pa3HO00pasus Ha [IpuBOIUTH MpUMEPHI AHTPONIOTEHHBIX
3eme. 9KOCHCTEM CBOCH MECTHOCTH,
Oemoncmpayuu. OTHCHIBATh X BUIOBOM COCTaB U
Tabauywl u cxemvl: KATPOLIEHO3Y. cTpykTypy. CpaBHUBATh COCTaB U
Obopyoosanue. KouteKkus «Bpeaurenu | CTpyKTypy IPUPOAHBIX SKOCUCTEM U
BAXHEHMIINUX CEJIbCKOXO3AMCTBEHHBIX arpodKOCUCTEM, arpOdKOCUCTEM U
KYJIbTYp» ypO03KOCUCTEM
4.5 | buocdepa — VYuenne B. U. Bepranckoro o 6mocepe. | PackpeiBaTh conepkanue TEpMUHOB
rio0ajbHas I'panuiipl, COCTaB U CTPYKTYypa U TIOHSATHI: Onocdepa, )KHUBOE BEIIESCTBO,

HKOCUCTEMA 3EMITH

ouocdepsl. JKuBoe BEIIECTBO B €T0
¢yHkimu. OcobeHHOCTH Onocdepbl Kak

JTMHAMHAYECKOE PaBHOBECHE.
OuenuBath BkJaa B. . BepHajckoro
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TJI00QJTBHON AKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE B 0OpaTHas
CBsI3b B Onocdepe.

Oemoncmpayuu:

Ilopmpemuwi: B. 1. BepHanckuii.
Tabauyel u cxemwl: «OOIIAs CTPYKTYpa
onocheps», «PacripocTpaHeHue KU3HA
B Ouocdepe», «O30HOBBIN SKpaH
ounochepbn

B CO3/1aHue y4ueHusl 0 Ouocdepe.
XapakTepu3oBaTh cocTaB Ouochepsl,
(YHKLIMH KUBOTO BellecTBa OHochepsl
U OTIpeAeATh (Ha KapTe) 00JIacTH ero
HarOOJIBIIIErO PaCIIPOCTPAHCHHUS.
[TpuBOAUTE MPUMEPHI TIPOSIBIICHHSI
(bYHKIIHI )KUBOTO BelecTBa Ouochepsi,
OMOTEOXUMHUYECKON JIeATSIIEHOCTH
YeIIoBeKa.

[lepeuncnsaTs ocobeHHoCTH OHOChEphI
KaK TJ1I00aJIbHOM AKOCUCTEMBI 3eMJITH

4.6 | 3akOHOMEPHOCTH KpyroBopoTs! BemiecTs PackpriBath coniepskaHue TEPMUHOB
CYIIIECTBOBAHHSI ¥ OMOreOXMMHUYECKUE IIUKJIIbI DJIEMEHTOB | U MMOHATHIA: IIEJOCTHOCTh OHMOC(EPHI,
onochepsr (yrimepoma, azora). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH Orochepbl. OCHOBHBIE OMOTreOXUMUYECKUE ITUKITBI
OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTh OHOC(heEpHI,
Oemoncmpayuu.: OMOMBI.
Tabnuyer u cxemvl: «kKpyrosopor OnuckIBaTh KPYroBOPOT BEILIECTB,
yriaepoaa B 6uocdepen, «Kpyrosopor OMOTEOXUMHUYECKHUE ITUKJIIBI a30Ta
a30Ta B IPUPOICH u yriepoja B onocdepe.
OOBACHATH IPUIUHY 30HATLHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTepPU30BaTh OCHOBHBIC OMOMBI
cymu 3eMIIn
4.7 | YenoBeyecTBO B YenoseuecTBO B Onochepe 3eMiu. PackpsiBaTh coziep:kaHUE TEPMUHOB

ouocdepe 3emau

AHTpOTIOTEHHBIC H3MEHEHUS
B Ouocdepe. ['mobGansHbIe

Y TIOHSATHI: aHTPOIIOTEHHBIE U3MEHEHUS],
AKOJIOTUYECKUN KPU3HC, II100aIbHbIE
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HKOJIOTHYECKUE TTPOOIIEMBI.
Oemoncmpayuu:

Tabauywvl u cxemol: «l[IpumepHbIe
AHTPOIOT€HHBIE BO3ACHCTBUS HA
pupoay», « BaxkHeunme NCTOUHNKU
3arpsi3HEHUS BO3/1yXa U TPYHTOBBIX
BOJ», «llouBa — BaykHeMas
cocrapstonias onochepsn», «DakTopbl
nerpanannu nousy, «IlapHUKOBBII

sp ek, «DaKTOpbl paOaKTUBHOTO
3arpsizHeHus o6uocdepri»; Kpacnas
kaura P®, nzo0paxeHus: OXpaHsIeMbIX
BUJIOB PACTEHUH U )KUBOTHBIX

poOJIEMBI.

XapaktepusoBath OMOChHEpHYIO pOIlb
YEJIOBEKa.

[IprBOIUTH MpUMEPBI AHTPONIOTEHHBIX
U3MEHEeHHI B Onocdepe.

OueHuBaTh MOCIEACTBUS 3arPSA3HEHUS
BO3JIYLIHOM, BOOHOU CPEJIbI,
U3MEHEHUS KJIMMaTa, COKPAILEHUS
OuopazHooOpasusi.

®opMynUpoBaTh COOCTBEHHYIO MO3UIUIO
10 OTHOILIEHUIO K ITI00AJIbHBIM U
PErHOHANBHBIM 3KOJIOTHYECKUM
npo0sieMaM, apryMEeHTHPOBATh CBOIO
TOUKY 3PEHHUSL.

Ha3piBaTh NpUYMHBI MOSABICHUS
IPUPOTOOXPAHHON ITUKH,
pacKpbIBaTh 3HAYEHHUE Iporpecca

JUTS IPEOJ0JICHUS

IKOJIOTHYECKOTO KpHU3HUCa

4.8

Cocy1iiecTBoBaHuE
IPUPOIBI
1 9eJIOBEYCCTBA

CocyuiecTBOBaHUE TPUPO,IBI

u yenoBeuecTBa. CoxpaHeHUe
Omopa3zHooOpa3us Kak OCHOBA
YCTOMYMBOCTU OHOChEpPHI.

OcHoBa panMOHAIBLHOTO

yIpaBJICHHSI PUPOTHBIMU pecypcamMu
U UX UCTIOJh30BaHNE.

JlocTmxeHust OMOJIOTHU

PackpeiBath coqepxaHne TEpPMUHOB U
MOHATHI: PalMOHATIBHOE
MIPUPOIONOIB30BAHNUE, YCTOUUNBOE
Pa3BUTHE, KOIBOJIIOIIHUS.
XapakTepru30BaTh palliOHAIBLHOE
WCIIOJIb30BAaHUE MPUPOIHBIX PECYPCOB;
OCHOBHBIE TTOJIOKEHUS KOHLIETIIUU
YCTOMYMBOIO PAa3BUTHS
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¥ OXpaHa TIPUPOIBL.
Oemoncmpayuu.:
Tabnuywvl u cxemvl. «buocdepa

U YEJIOBEK)»

JuiekTpoHHbIE (UG poBbIe) 00pa3oBaTeIbHbIE PeCypPChl bubmuorexa L{OK https://m.edsoo.ru/7f413034
HTtoro gacoB mo Teme 9

Pe3epBHOE Bpems 2

OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f413034

IHHEPEYEHDb (KOAUPUKATOP) PACITPEJAEJIEHHBIX 110 KITIACCAM
MPOBEPSIEMbBIX TPEBOBAHMH K PE3YJIbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI CPEJTHET'O OBIIIETO
OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 110 BUOJIOTI' U

B ¢enepanpHBIX M perroHaNbHBIX MPOLEAYpax OLEHKH KadecTBa 0Opa3oBaHUS
UCIIOJIb3yeTCsS TNepeueHb (KOAU(PUKATOP) paCIpEEICHHBIX M0 KJIaccaM MPOBEPSIEMbIX

TpeOOBaHUM K

pe3yibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOM MpPOTrpaMMBbl

CpCaHCTO O6HI€FO 06p330BaHI/I}I " 3JICMCHTOB COACPKAHUSA I10 OMOJIOTHH.

10 KUIACC

IIpoBepsiemble TpeOOBaHUSI K Pe3y/JIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM

NporpamMmblI

Kon
MPOBEPSAEMOTO
pe3yJibTaTa

[IpoBepsieMble MPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN
0o0pa30BaTeNbHON MPOrpaMMBbI CPEHETO 00I1Iero 00pa3oBaHUs

1

CdopMupoBaHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTHUU B CUCTEME
HAyYyHOTO 3HAaHUA  €CTECTBEHHBIX HayK, B  (OPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAapTHHBI MHpPAa M HAyYHOTO
MHUPOBO33pEHUS; O BKJIAQJE€ POCCHUICKUX U 3apyOeKHBIX YYEHbIX-
OMOJIOTOB B pa3BUTHE OMOJIOrHH; (YHKIMOHAIBHOM TPaMOTHOCTH
YeJIOBEKa IS PEIICHMS] )KU3HEHHBIX 3a/1a4

YMeHue  packpelBaTh COAEpKaHME OMOJOTMYECKUX  TEPMHHOB
Y TIOHSTUM: )KU3Hb, KJIETKA, OPraHu3M; MeTa00Iu3M (0OOMEH BEIIECTB
U TpeBpalleHUe IHEPruu), TOMEOCTa3 (CaMOpErysiius), ypOBHEBAs
OpraHu3alys KUBBIX CUCTEM, CAMOBOCIPOU3BEICHUE (PETPOIYKIIHS),
HaCJIeZICTBEHHOCTh, U3MEHUYUBOCTh, POCT U pPa3BUTHE

YMenue U3JIaraTh OMOJIOTUYECKHE  TEOpUU (kneToyHas,
XpOMOCOMHasi, MyTauuoHHas), 3akoHsl (I'. Menpnens, T. Moprana,
H.W. BaBunoBa) u yueHus (0 ILEHTpax MHOrooOpasusi H
POUCXOXKIEHUS  KyInbTypHbIX  pactenuii H.M.  BaBumona),
ONPENENATh TPAHULIBI X TPUMEHUMOCTH K )KMBBIM CUCTEMaM

YMeHue BiajeTh METOJAAMH HAy4YHOTO TIO3HAHHUS B OHWOJIOTHH
(HAOFOIEHNE U OITMCAHME )KUBBIX CUCTEM, ITPOIICCCOB U SBJICHUIA;
OpraHu3aids ¢ TMPOBEICHHE OHOJIOTHYECKOr0 HSKCIEPUMEHTA,
BBIJIBIDKCHHE  TUIOTE3bI;  BBISIBICHUE 3aBUCUMOCTA  MEXKIY
UCCIIEAYEMbIMH BETMYMHAMU, OOBSICHEHHUE TIOJTYYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSITUW, TEOPUHA MU 3aKOHOB;, YMEHHUE
JienaTh BBIBO/IbI HA OCHOBAHUU MOTYYEHHBIX PE3YyJIbTAaTOB)

77



YMeHue BeIIEISITh CYIIeCTBEHHBIE IPU3HAKHA BUPYCOB, KIETOK
MPOKApPHOT W OJYKAPUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OpraHHU3MOB; OCOOCHHOCTH  TPOLECCOB ~ OOMEHa  BEIIECTB
Y TIPEBPAIIICHHS SHEPTHH B KJIETKEe, (HOTOCHHTE3a, INIACTUYECKOTO

U DHEPreTHYECKOTO0 OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHMS,  Pa3MHOXKEHUS, HWHAMBHIYyAJIbHOTO  Pa3BUTHUS
opranu3Ma (OHTOTCHE3)

YMeHue mnpuMEHATh T[ONY4YEHHbIE 3HAaHUSA [  OOBSICHEHHUSA
OMOJIOTUYECKUX TPOLIECCOB U SIBIECHUM, JUIsl IPUHATHSA NPAKTHUECKUX
pelilieHHii B MOBCETHEBHOM JKMU3HU B IENSIX oOecreueHusi 0€30macHOCTH
CBOETO 370POBBS U 30POBbsI OKPYKAIOIIUX JIFOIEH, COOIIONEHUS HOPM
I'PaMOTHOTO MOBEJCHUSI B OKPYXKarOIIEH IPUPOTHON CpELE;

MOHUMAHUE  HEOOXOJIUMOCTH UCIOJIb30BaHUS JOCTHKEHU
COBPEMEHHOM OHMOJOTMM M OHOTEXHOJOTHHA i1 PalMOHAIBHOIO
IPUPOAOIIOIB30BAHNUS

VYMeHue pemarh 3JeMeHTapHbIe TeHETHYECKUE 3a]Ja4l HA MOHO-
U JUrMOpuHOE  CKpEIIMBAaHME, CLEIUICHHOE  HAaclIeJOBAHHUE;
COCTaBJISITh CXEMBI MOHOTHOPHIHOTO CKpELIMBaHUs
JUTSl IPEJCKA3aHUs HACJIeI0BAHNSI IPU3HAKOB Y OPTaHU3MOB

YMeHre BBIONHATH JabOpaTOpHBIE H MPaKTUYECKHE PaOOTHI,
coOno/IaTh TpaBWia MpU paboTe ¢ y4eOHBIM M J1TAOOPATOPHBIM
00opymoBaHUEM

YMeHHe KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH UH(DOPMAIUIO
OMOJIOTMYECKOTO  COAEpXaHMs, BKIIOYAIOLIYI0  IICEBJIOHAYYHbIE
3HAHUS U3 Pa3aIudHbIX HICTOUYHUKOB (CMMU, HayuHO-IONYJIIpHBIE
MaTepualibl); 3THYECKHE AaCHEKTbl COBPEMEHHBIX HCCIIEIOBaHUN
B OMOJI0THH, MEIUIIMHE, OMOTEXHOJIOTHHN

10

YMeHue co3aBath COOCTBEHHBIE MMUCHbMEHHBIE U YCTHBIE COOOIIICHMS,
0000111251 OMOIOTMYECKYI0 HH(POPMAITUIO U3 HECKOJIBKUX HCTOYHHUKOB,
IpPaMOTHO MCIIOJIh30BaTh OHATUIHBIN armapar OUoJIOTHH

IIpoBepsieMble 3JIeMEHTBI COJIEPKAHUS

Kon [IpoBepsieMblii 3JIEMEHT COJIEPKAHUS
1 buonorus kak Hayka
1.1 buonorus — Hayka o xuBoil npupoje. Ponb Ouonoruu B hopMupoBaHUH

COBPEMEHHOW Hay4YHOU KapTHUHBI Mupa. Cuctema OMOJIOTHYECKUX HAYK
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1.2

Metoabl TIO3HAHUS KUBOW MPHUPOILI  (HAOJIIOJCHHE, OSKCIICPUMEHT,
OIMCaHMe, U3MEpPEHHE, KITacCU(PUKAIUS, MOJICITUPOBAHUE, CTATUCTHUCCKAS
00paboTKa TaHHBIX)

JKuBbIE CUCTEMBI U UX OpraHu3anuAa

2.1

JKuBbie cucteMbl (OMOCHUCTEMBI) KakK TMpEaAMET H3YyYeHHS OWOJIOTHH.
CpoiicTBa OMOCUCTEM U MX pazHooOpasue

2.2

YpoBHU OpraHu3zau OHOCUCTEM: MOJIEKYJISIPHO-TEHETUYECKHUM, KJIETOUHBIMH,
OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, 5KOCUCTEMHBIHN, OMOChEpHBIi

XHUMHUYECKUM COCTaB U CTPOCHUE KIIETKU

3.1

XHUMMYECKUN COCTaB KJIETKH. XHMHUYECKHUE DJICMCHTHI: MAaKpO3JICMCHTHI,
MHUKPOIJICMCHTBI. BOI[a N MHHCPAJIBHBIC BCIHICCTBA. qDYHK]_II/II/I BOJAbBI U
MUHCPAJIBbHBIX BCIICCTB B KJICTKC. HOI[I[Cp)KaHI/Ie OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u ctpoeHue 0eaKoB. AMMHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
Hes3ameHnnmble 1 3aMEHUMBIE AaMAHOKHUCIOTHI. AMHUHOKHCIIOTHBIM COCTAB.
YpOBHU CTPYKTyphl O€IKOBOM MOJIEKydbl (IE€pBUYHAs, BTOPUYHAS,
TPETUYHASI U YETBEPTUYHAS CTPYKTypa). XUMHUECKHE CBOMCTBA OEIIKOB.
buonornyeckue GpyHkru OEIKOB.

®epMeHThl — Ouojormueckue Karaiauzatopel. CrpoeHue QepmeHTa:
aKTUBHBIN LEHTP, cyOcTpaTHas cnenu@uunocts. KodhepmeHnTsl. ButaMuHsl.
Otnnuus pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB

3.3

VYrneBonmpl: MoHOcaxapuabl (TJIFOKO3a, pubo3a U Je30Kcupr003a),
Jrcaxapusl (caxaposa, JakTo3a) U MoJIucaxapuibl (Kpaxmai, TITMKOTeH,
1eJUT003a). bronorndeckrue PyHKIUM yrIeBOAOB.

Jlunuapl: TpurMLIEpUAbl, cTepoussl, dochomumuasl. ['mapodunbHo-
ruapodoOHbIe cBoMcTBA. bruonornueckue Gpynkiuu munuaoB. CpaBHEeHHE
yII€BOJIOB, OCTKOB M TUMUI0B KaK HCTOYHUKOB SHEPTUHU

3.4

Hykneunoseie xwucnorsl: JHK u PHK. Hyxmeornasl — MoHOMEpPHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JHK. Ctpoenne u pyHkimm
PHK. AT®: crpoenue u pyHkuuu

3.5

[uronorus — Hayka o kietke. Kierounas reopust. MeTonbsl u3ydeHust KJIETOK

3.6

Knerka kak menoctHas >xuBasg cucrema. OOmue NpPU3HAKK KIIETOK:
3aMKHyTasi HapyxHas MmemOpana, Moiekynsl JHK kak reneruueckwuii
anmapar, cuicTeMa CUHTe3a Oenka

3.7

Tunsl KJIETOK: 3yKapuoTHIECKask U mpokapuotudeckas. OcobeHHOCTH
CTPOCHHSI IIPOKAPHOTHYCCKOM KiIeTkH. Kierounas  cTeHKa OakTepuid.
CrpoeHue 3ykapuoTH4eCKOM KieTKH. OCHOBHBIE OTJIMYHS PACTUTEIbHOM,
YKUBOTHOM U TpUOHOMN KIIETKH
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3.8

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAUKC, UX
¢ynkun. Ilnasmatuueckas memOpaHa, ee cBOWCTBA U (DYHKIUH.
[MuTonna3ma u ee opraHouipl. OTHOMEMOpPAaHHbBIE OPTaHOU/IbI KIIETKH:
sHpomiasmaruueckas cerb (OIIC), anmapat [onapmku, JH30COMBI.
[TonmyaBTOHOMHBIE ~ OpraHOMIBI KJIETKH:  MHUTOXOHIPHM, TUIACTHUIBL.
[poucxoxaeHre MUTOXOHpU U tutacTuI. Bunel miactun. HememOpanHbie
OpPraHOU/bl KIJIETKH: PHUOOCOMBI, KJIETOYHBIA IEHTP, PECHUYKH, >KI'YTHUKH.
DyHKIMY OPraHOUIOB KIETKH. BKiIroueHus

3.9

Anpo — perynaropHsiid 1IeHTp KieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

}KI/IBHGI[GHTGJIBHOCTB KJIICTKH

4.1

OOmeH BeniecTB, Wik MeTa00In3M. AcCUuMUIIALUS (TIaCTHYECKUIl OOMEH) U
JUCCUMUIISLUSA (PHEPreTUYeCKnii 0OMEH) — IBE€ CTOPOHBI €JMHOTO
mpoiiecca  Merabonu3ma. Tumbl oOMEHa  BEHIECTB:  aBTOTPOQHBIM
u rereporpodubiidi. Pons hepMeHTOB B 0OMEHE BEIIECTB W IMPEBPAILCHUU
HHEPrUM B KJIETKE

4.2

®ortocunte3. CBeroBas u TeMHOBasg (da3pl  (doTocuHTe3a. Peakuuu
¢doTtocunre3a. DPPeKTUBHOCTL (POTOCHMHTE3a. 3HAUYEHHE (POTOCHMHTE3A
JUTS KU3HM Ha 3emiie. BriusHaue ycnoBuii cpenibl Ha (OTOCUHTE3 U CIIOCOObI
MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHHTE3UPYIoIe OakTepuu. 3HaUCHUE XEMOCHUHTE3a JIJIs
JKU3HU Ha 3eMJie

4.3

DHepreTuueckuii 0OMeH B KJeTKe. PaciiernsieHue BeliecTB, BbIJEICHUE U
aKKyMYJUPOBAHHE SHEPIMHM B KIETKE. DTambl SHEPreTUYECKOro OOMEeHa.
I'mukonu3. bpoxenune u ero Buabl. KuciaopogHoe OKUCICHUE, WIH
KJIETOYHOE JbixaHue. IHPEeKTUBHOCTD SHEPTETUYECKOTO 0OMEHa

4.4

Peakuun wmatpuunoro cuHTe3a. ['eHernueckas wHdopmamms u JIHK.
Peanuzanus renernueckor mHOpMaInuu B KiIeTKe. ['€HeTHMUeCKHil KOa |
ero ceorcrBa. Tpanckpunius — MatpuuHbii cuHTe3 PHK. Tpancmsanus —
oumocunte3 Oenka. KonupoBanue amuHokucior. Ponbs  pubocom
B OHMocHHTE3e Oenka

4.5

Hexknerounsie Gopmbl KU3HH — BUPYCHI. ICTOpHS OTKPHITHSI BUPYCOB

(JI.1. HNBanoBckuii). OCOOEHHOCTH CTPOCHHS M )KU3HEICATSILHOCTH
BupycoB. bakrepmodaru. bonesnu pacteHuii, >KMBOTHBIX W YEIIOBEKa,
BBI3bIBaeMbIe BUpycamu. Bupyc nmmyHnoaeduiura genoBeka (BIY) —
Bo3Oyautens CIIM/la. TIlpodummaktuka pacnpocTpaHEHUsT BUPYCHBIX
3a00s1eBaHU I
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Pa3zMHOXeHME U MUHAVMBHAYaIbHOE PA3BUTUE OPTaHU3MOB

5.1

KrneTouHslid UK, WU )KU3HEHHBIN UK KieTKU. HTepdasza u MuTo3.
[Ipoueccr, mporekaomue B wuHTepdase. Pemnmukanus — peakuus
matpuuHoro cunres3a JJHK. Ctpoerne xpomocom. XpoMOCOMHBIN HAOOp —
KapuoTun. JIMIUIOMOHBIM W TalVIOWAHBIA ~ XPOMOCOMHBIE HaOOpBI.
Xpomaruasl. L{uronornueckne OCHOBBI pa3MHOKEHHS U UHAUBUIYaIbHOTO
Pa3BUTHS OPTaHU3MOB.

Henenne knetku — Muto3. Ctaaun mutosa. [Iponeccsl, mpoucxoadiue Ha
Pa3HBIX CTAIUAX MUTO3a. bHOJOTHYECKUI CMBICT MUTO3a

5.2

@opMbI pa3MHOKEHHUSI OPraHU3MOB: OecIonoe U 1mojaoBoe. Bupl 6ecrnoioro
Pa3sMHOXKEHUS: JIeIeHNE HA/IBOE, TOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe,  BEreraTUBHOE  pa3MHOXKeHHe.  VIcKyccTBeHHOe
KJIOHUPOBaHNE OPTaHW3MOB, €0 3HAYECHUE JIJIs CEJIeKINU

5.3

[TonoBoe pa3MHOMXKEHHUE, €r0 OTINYHUS OT OSCIIOJIOTO.

Meito3. Cragun menosa. [Iponeccsl, Mpoucxoadime Ha CTaIUsIX MEHo3a.
IToBenenune xpomocoM B Mero3e. KpoccuHnrosep. buosiornueckuii CMbIC U
3HAUCHHUE Meiio3a

5.4

I'amerorenes — mpoiiecc 00pa30BaHMS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH W sSudHUKU. OOpa3oBaHuE W Pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u ], SUIEKIeTKa) — CIIepMaTOreHe3 U
ooreHe3. (OcOOEHHOCTH CTPOEHMsI SHUEKIETOK U  CIIEPMaTO30UIOB.
OmnonotBopenue. [lapTreHorenes

5.5

NunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes3). Otanbl ASMOPUOHAIBHOIO Pa3BUTUSI Y TMO3BOHOYHBIX
KUBOTHBIX: JpoOJieHue, racTpyisduus, opraHoreres. [loctamOpuonanbHoe
pazButue. Tumbl MOCTAIMOPUOHAIBHOTO Pa3BUTHSA: NPSIMOE, HEMNPSIMOE
(MmunHOYHOE). BrusiHMe cpeasl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u pasButne pacrenuil. OHTOreHe3 LBETKOBOI'O PACTEHMS: CTPOEHUE
CEMEHH, CTaJUU Pa3BUTHUS

H&CHCI[CTBGHHOCTB N UBMCHYMBOCTb OPIraHU3MOB

6.1

IIpenmer w 3amaun reHetuku. lMcropuss pasButus reHeTtuku. Bkian
POCCHICKUX U 3apYOEKHBIX YUCHBIX B PA3BUTUE TCHETUKU. METOIbI
FeHEeTUKU  (TMOPUIOJIOTUYECKUM, ITUTOTCHETUYECKHUM, MOJICKYJISIPHO-
reHeTuueckuit). (OCHOBHBICE TEHETHYECKHE TOHATHS. [ 'eHeThdeckas
CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBAHUN

6.2

3aKOHOMEPHOCTH HaCJeI0BaHUsl MPU3HAKOB, ycTaHOBIEeHHbIE . Menaenem.
MonorudpuaHoe cKpelBanre. 3aKkoH eIMHO00pa3usi THOPHIOB IEPBOTO
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nokosieHus. [IpaBuiio JOMUHUPOBaHUS. 3aKOH paCLIEIIEHUS IPU3HAKOB.
I'mnote3a yncrotel ramet. [1oy1HOE M HEMOTHOE TOMUHUPOBAHUE.
JurnObpruaHoe  CKpeluBaHHE. 3aKOH  HE3aBHUCHMOIO  HacJelOBaHUS
npu3HakoB. [{uToreHeTnueckre OCHOBBI IUTHOPUAHOTIO CKPEIIMBAHNUS.
AHammsupyroniee  ckpemuBaHue.  Mcmosb30BaHHWE  aHAIM3HUPYIOIIETO
CKpELIMBaHUsA JIs ONPEAEIICHHSI TEHOTUIIA 0OCOOH

6.3

CuemieHHoe  HacieqoBaHue  npu3HakoB. Pabora T.  Moprana
[0 CLEIUICHHOMY HacleI0BaHUIO T'eHOB. HapylieHue cremieHus reHoB B
pe3yJIbTaTe KpPOCCHUHIOBepa. XPOMOCOMHAs TEOPHs HACIEICTBEHHOCTH.
I'eneTnueckue KapTel.

I'enernka nosa. XpoMOCOMHOE OIPENENIECHUE M0JIA. AYTOCOMBI U IIOJIOBBIE
XpoMOcoMEbI. ['oMorameTHbIe U reTeporaMeTHbie oprann3mbel. HacnenoBanue
MPU3HAKOB, CIIETIJICHHBIX C MTOJIOM

6.4

N3MeHYnBOCTS. Bubr V3MEHYUBOCTH: HEHACJIEICTBEHHAs
U HacieacTBeHHasd. Posib cpeapl B HEHACIEICTBEHHOM W3MEHYHBOCTH.
XapakTepucTuka MOJU(PUKAITMOHHON M3MEHUMBOCTH. BapuanuoHHbIN psj
Y BapuannoHHasa kpuBas. Hopma peakiuu npusnaka. KonmyectseHHbIE

M KayeCTBEHHbIE TMpU3HAKM U UX Hopma peakuuu. CBoiicTBa
MOJIU(PUKAIUOHHON NU3MEHYHUBOCTHU

6.5

HacnencrBeHnHasi, winm TeHOTHNMYECKas, U3MEHYMBOCTh. KomOMHaTHBHas
M3MEHYMBOCTb. Melo3 U MOJOBOWM MpollecC — OCHOBA KOMOMHATUBHOM
M3MEHUYMBOCTH. MyTallmoHHasi ”3MEHYMBOCTh. Knaccudukanus MmyTanmii:
IE€HHBIE XPOMOCOMHBIE, T'€HOMHBbIE. YacToTau  IPUYUHBI MYTaLUM.
Myrtarensnsie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACJIEICTBEHHOU
n3menuusoctu H.M. BaBunosa

6.6

I'enetruka uenoseka. Kapuorun yenoBeka. OCHOBHbIE METOAbI TCHETUKHU
YeJI0BeKa: reHEaJIOTMYCCKUM, OJIM3HEIOBEI, LIUTOTCHETUYCCKU,
OMOXMMHUYECKUH, MOJIEKYJISIPHO -TeHeThdeckuil. COBpeMEHHOE ONpe/IeIICHNe
TEHOTUNA: TOJHOTEHOMHOE CEKBEHUPOBAHUE, TE€HOTUIIMPOBAHHE, B TOM
yucite ¢ momompio I11[P-ananu3a. HacnencTeeHnsie 3a00eBaHus YEIIOBEKA:
TeHHbIC 00JIe3HU, OOJIE3HU C HACIIEJICTBEHHOM MPEApaCIONOKEHHOCTHIO,
XpOMOCOMHbIE OoJie3HHu. CoMmaTH4eCcKHMe U TeHEpAaTUBHBIE MYTallUH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKU, MPOPUITAKTUKH

u JICUCHUS Te€HETUYECKUX OoJIe3HE. MeanKko-TeHETUYECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHUE MEAUIIMHCKON T€HETUKU B MPEAOTBPALLICHUT
1 JICYEHNH TCHETUYECKHUX 3a00JIEBAaHNH YeI0BEKA

Cenexnust opraHu3mMoB. OCHOBBI OMOTEXHOJOTHUH

7.1

Cenekups Kak HayKa ¥ IPOLECC. 3apOKACHUE CEJEKIIUU U JTOMECTUKALUSL.
VYyenue H.W. BaBunoBa o nieHTpax mporCX0OXACHUS U MHOTOOOpa3us
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KyJIbTYPHBIX pacTeHuil. LIeHTphl MpOMCXOXKIEHUS OMAIIHUX >KUBOTHBIX.
Coprt, nopoja, mramMmm

7.2

CoBpeMeHHbIE METO/BI CENIEKIIMU. MacCcOBbIN U HHAUBUAYAIbHBIA OTOOPHI

B CENIEKIMM  pPAcTeHMM W KUBOTHBIX.  OneHka  3KcTepbepa.
bnu3kopoJacTBEHHOE — CKpelllMBaHWE — WHOpuUAuHr. Yucras JIMHUA.
CkpemrBaHve 4YUCTBIX JIMHUWA. ['erepo3uc, wiaM TUOpUAHAS  CHIIA.
HepoacTBeHHOE CKpelrBaHue — ayTopuauHr. OTaaneHHas rudpuau3anus u
ee ycnexu. VCKyCCTBEHHBIM MyTareHe3 U IOJY4YEHHE IOJIMILIOUIOB.
JIOCTHIKEHHUSI CEJIEKIIMYU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHoOrus Kak OTpaciib MPOU3BOJCTBA. ['€HHAs] MHXKEHEpHs. DTarbl
coznanus pekomOuHanTHOM JIHK u Tpancrennsix opranusmon. Kietounas
uHxkeHepus. KierouHble KyabTypbl. MUKpPOKIOHAJIBHOE Pa3MHOXEHUE
pactenuii. KiloHupoBaHHE BBICOKONPOAYKTUBHBIX CENBCKOXO3SMCTBEHHBIX
OpPraHMU3MOB. DKOJIOTHYECKHE U 3THUEcKHe podiaemsl. MO — reneTnuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI
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11 KJIACC

IIpoBepsiemble TPeOOBaHMS K Pe3yJibTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM

NPorpamMMmbl

Kon
IPOBEPSAEMOTO
pe3yibTara

[IpoBepsiemMble TPEAMETHBIE PE3YIBTATHI OCBOCHHS] OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl CPETHETO 00IIero 00pa3oBaHUs

1

CdopmMupoBaHHOCTH 3HAaHUH O MECTE U POJIU OMOJIOTHUN B CHCTEME
HAyYHOTO 3HAaHUA  €CTECTBEHHBIX HayK, B  (OPMHUPOBAHHUU
COBPEMEHHOW E€CTCCTBCHHOHAYYHOW KapTHHBI MHpa H HAyYHOTO
MHUPOBO33PEHUS; O BKIAJAEC POCCHUUCKUX U 3apyOCKHBIX YUYCHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTUH; (PYHKIHMOHAIBHON TPaMOTHOCTU
YesioBeKa I PEIIeHuUs )KU3HEHHBIX 3a/1a4

YMeHue  packpbiBaTh COAEpKaHUE OHOJOTHYECKHMX  TEPMUHOB

(dakTopsr) ABOJIIOLNH, IPUCTIOCOOJIEHHOCTD OpraHu3MoOB,
BH1000pa30BaHuUE, AKOJIOTHUYECKUE  (DAKTOPBHI, AKOCUCTEMA,
MPOJYIIEHThl,  KOHCYMEHTBI,  PEIYyILICHTHI, Hernd  MUTaHuA,

HKOJIOTHYECKas MupamMua, OMoreoleHos, onocdepa

Y TIOHSATHUM: BU, TIOMYJISALHS, TeHO(POH I, SBOJIOIUS, ABMKYIIIUES CHIIBI

VYMenue uznaratb OMOJIOTHYECKUE TEOPUH (IBOJIIOLIMOHHAS TEOPUS
Y. JlapBuHa, CcHHTETHYECKass TEOpUS  HBOJIOLMUHU), 3aKOHBI
M 3aKoHOMEpHOcTH  (3apoablmieBoro cxoxactBa K.M.  bapa,
4YepelOBaHNsd  IJIaBHBIX HAaNpPaBJICHWM W IMyTEed  SBOJIOLUHU
A.H. CesepuoBa, yuenus o Ouochepe B.M. Bepnanckoro),
ONPEAEATh TPAHULIBI X TPUMEHUMOCTH K )KMBBIM CUCTEMaM

YMeHue BiIaAeTh METOJAAMH HAyYHOTO II03HAHUS B OWOJIOTHUH
(HaOJrO/IEHUE U OTIMCAHUE )KUBBIX CUCTEM, ITPOIIECCOB U SIBJICHUIA;

OpraHu3anus ¢ TPOBEICHHE OWOJOTHYECKOTO JKCIICPUMEHTA,
BBIJIBIDKCHUE  TUIIOTE3bI,  BBISBICHHWE  3aBUCHMOCTH  MEXIY
HCCIICTYEMBIMH BEJTMIMHAMH, OOBSICHCHHUE TIOJTYICHHBIX Pe3yIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHATHHA, TEOPUH W 3aKOHOB;, yMCHHE
JieaTh BEIBOIBI HA OCHOBAHUH TTOTYYEHHBIX PE3yJIbTaTOB)

YmMenue BBIJICSATh  CYIIECTBEHHbIE  MPU3HAKHU CTPOEHHUS
OMONOTUYECKUX  OOBEKTOB: BHJIOB, TOIMYJSIIUN, MPOAYIIEHTOB,
KOHCYMEHTOB,  PEIYIIEHTOB, OHOTEOILICHO30B U 9KOCHCTEM;
0COOCHHOCTH MPOIECCOB  HACIIECICTBEHHOMN M3MEHYMBOCTH,

ECTECTBEHHOTO  0TOOpa, BUA000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpTaHW3MOB, JICUCTBUSA DSKOJOTHYECKMX (PAKTOPOB HA OPTaHHU3MBI,
MepeHoca BEMIECTB U TTOTOKA YHEPTHH B SKOCUCTEMAaX, AHTPOTIOT€HHBIX
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W3MEHEHUM B YKOCHCTEMAX CBOEHM MECTHOCTH, KPYTOBOPOTA BELIECTB
1 OMOTEOXUMHUYECKHX ITUKIIOB B Onocdepe

YMeHue NpuUMEHSATh TMOJYYCHHbIE 3HAaHUSA JJs  OOBSICHEHHUSA
OMOJIOTUYECKUX TPOLIECCOB M SIBICHUM, JUIS MPUHATHUSA MPAKTHYECKUX
pellieHHii B MOBCETHEBHOM JKM3HU B IENSIX oOecneueHus 0€30macHOCTH
CBOETO 37I0POBbS U 310POBbsI OKPYKAIOIIUX JHO/IEH, COOTIOAEHUS HOPM
I'PaMOTHOTO IOBEJCHUSI B OKPYXKarOIIEH IPUPOTHON CPELE;

NOHMMaHUE  HEOOXOIWMOCTH UCIIOJI30BaHUs JOCTHKEHUN
COBPEMEHHOU OMOJIOTUH JIJIS1 palliOHAIILHOTO MPUPOAOIIOJIB30BAHUS

YMeHue pemaTrsb 3JICMCHTAPHLIC OMOJIOrNYECKHUE 3aJa4n, COCTaBJIATH
CXCMBLI IICPCHOCA BCUICCTB U S9HCPTHUHU B 3KOCUCTEMAX (HGHI/I HI/ITaHI/ISI)

YMeHue BBINONHATH JIA0OpaTOpHBbIE M IpPaKTHUYECKHE paboThI,
coOnoaTh OpaBwia MpU padoTe € y4eOHbIM M J1TAOOPATOPHBIM
000pynoBaHUEM

YMeHue KpUTUYECKU OIEHUBATh U UHTEPIIPETHUPOBATH HH(DOPMAITUIO

OMOJIOTUYECKOTO  COJEpKaHUsS, BKJIIOYAIOIIYI0  IICEBJOHAYyYHbIE
3HAHUS W3 pPa3au4HbIX HCTOYHUKOB (CMMU, HaydHO-mOIyNsIpHBIE
MaTepHalibl); paCCMAaTPUBATh I100aTbHBIE IKOJOTUYECKUE MPOOTIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
NO3ULIUIO

10

YMeHue co3aBath COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHMUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO MCTIOJIh30BaTh IOHATUIHBIN armapar OHoJIOTHH

IIpoBepsieMble 3JIEeMEHTBI COEPKAHUS

Kon [IpoBepsieMblii JIEMEHT COJEPHKAHUS
1 DBOJIIOITMOHHAS OMOJIOTHS
1.1 DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa 3BoMonMU. [lameoHTOoNOrHMUECKHne: MOCIEA0BAaTEIHHOCTh
MOSIBJICHUSI BUJIOB B MaJICOHTOJOTUYECKOM JIETOMUCH, TTEPEX0IHBIE (POPMBI.
buoreorpaduyeckue: cxoactBo u paznuuue ¢ayH u (HIop MATEPUKOB H
OCTPOBOB. OMOPHOJIOTUYECKHE: CXOACTBA U PA3TMUNS SMOPHOHOB Pa3HbIX
BUJIOB TI03BOHOYHBIX. CpaBHUTEIHHO -aHATOMUYECKHE: TOMOJIOTUYHBIC,
aHAJIOTUYHBIC, PYJUMCHTApHBIC OpTaHbl, aTaBU3MBL. MOJEKYJISIPHO-
OMOXUMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACJICJACTBEHHOCTH M OCHOBHBIX
METa0OJMYECKUX MyTEH Y BCEX OPTaHU3MOB

85



1.2

OpontOnuonnas reopus Y. Jlapeuna. [IpeanochIKM BOSHUKHOBEHUS
napBuHu3Ma. JBrxyiue cuibl OBoatOumu BuioB 1o JlapBuny (M30bITOUHOE
pa3MHOXKEHHE TIpM  OrPAaHUYEHHOCTH  PECypcoB,  HeompeaeraeHHas
W3MEHYHBOCTh, 00phOa 3a CyIeCTBOBaHUE, €CTECTBEHHBIN O0TOOD)

1.3

Cunretrnueckas teopust DBonlOuuu (CTD) U OCHOBHBIE €€ MOJOKEHHUS.
MuxpoIBontOuus. [Tonysinuys kak equauia suaa u 9BoatOnun

1.4

JBuxye cuisl (pakropsl) DBoatOunu BUAO0B B ipupoae. MyTalmoHHbIN
IPOIECC U KOMOMHATUBHAS U3MEHUYHUBOCTb. [TonyALMOHHBIE BOJIHBI
U 1peiid reHos. N3omanust 1 murpanus. EcrectBennbIit 0TOOP —
HanpassilOmuit pakrop IBoatOuuu. ®opmbl ecTecTBEHHOTO 0TOOpA.
[TpucnocoOneHHOCTh OpraHu3MOB Kak pe3ynbrar DBotOuuu. [Tpumepst
MPUCHOCOOJICHUI Yy OpraHu3MoB. ApoMOop(03bl U UINOAAANTALINH.

Bun u BunmooOpasoBanue. Kpurepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTUIECKOe

1.5

Maxkpo3BontOuus. @opmel IBontOuuu: Quinernueckas, JUBEPreHTHAs,
KOHBEpreHTHas1, napamuienbHas. Heooparumocts IBontOmun

Bo3HuUKHOBEHUE U Pa3BUTUC )KU3HH HA 3emie

2.1

JloHay4Hble MpPENCTABICHUS O 3apOKJICHUM >KU3HU. HaydHble THUMOTE3bI
BO3HUKHOBEHUS KU3HU Ha 3eMJjie: aOMoreHe3 M MmaHcnepMus. XuMudecKas
OBomtOMs. OKCIEPUMEHTAIbHOE MOJITBEPKACHUE XUMHYECKOM
DOBonlOmmu. Havanpupie Dtamnel Omosiormueckor DBonlOrmu. I'mmoresa
PHK -mupa. IlepBbie kietkn n ux IBoatOuuns. @opMupoBaHre OCHOBHBIX
TPYIIN KUBBIX OPTAaHU3MOB

2.2

PazButue xxu3nu Ha 3emiie o Dpam u nepuonam. Karapxei. Apxelickas u
npotepo3oiickas Dpbl. [laneosolickas Dpa u ee mepuoabl: KeMOPUNUCKHIA,
OpPIOBUKCKHH, CUITYPUNCKUN, NEBOHCKUN, KAMEHHOYTOJbHBIN, MEPMCKHUMU.
Me3so3oiickas Opa u ee nepuoibl: TpuacoBbid, KOpckuii, MeIOBOI.
KailiHo3oiickass Opa W €€ TepuoJibl: TMaJIeOreHOBBIM, HEOTCHOBBIMH,
AHTPOITOTE€HOBBIN. XapaKTEPUCTUKA KJIUMATA U T€OJIOTUYECKUX MPOLIECCOB.
OcHoBHble Otanbl 2OBoNFOUMM PACTUTEIBHOTO U KMBOTHOTO MHpA.
Apomopho3bl y pacTeHU# U KUBOTHBIX. [losiBIIeHHE, pacliBET U BHIMUpaHUE
TPYIII )KUBBIX OPTAaHU3MOB

2.3

CuctemMa opraHmyeckoro Mupa kKak orpaxkeHue IBonlOuuu. OcHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB

2.4

OBonlOnus yenoBeka. AHTPONOJIOTHS KaK Hayka. Pa3BuTue npecTaBieHuit
O MPOUCXOKICHUU YeNloBeka. MeToibl u3yueHus: antpornorenesa. CxoacTsa
U pa3inuus 4eJ0BeKa U )KUBOTHBIX. CucremMaTruecKoe MoJoKeHue
YeJI0BeKa.
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HBuwxymme  cunbl  (paxTopel) — aHTpomoreHesa.  HacnenctBeHHas
U3MEHYMBOCTh M €CTECTBEHHBII 0TOOp. OOIIecTBEHHBI 00pa3 »HU3HH,
W3rOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHE, PEYb

2.5

OCHOBHBIE CTAJIMA U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPATIONUTEKH, YeIoBeK
yMeIblii, YenoBek npsaMoxonsdiui, YenoBek HeaHAEpTanbCKul, YenoBek
pasymHblii. Haxonku HCKONMaeMbIX OCTaHKOB, BpPEMs CYILECTBOBAHMS,
00J1acTh pacmpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAHS

2.6

Uenoseueckne pacbl. OCHOBHbIE  OOJIbIIIME pachl:  €BPOIECOUAHAS
(eBpasuiickas), HeErpo-aBCTpaJiougHas (PKBAaTOpUaAIbHAsI), MOHTOJIOMAHAS
(a3uarcko-amepukaHnckasi). UepTbl NpHUCTIOCOOIEHHOCTH TpE/ICTaBUTENEH
YeJIOBEUECKUX PAC K YCIOBUSIM CYIIECTBOBaHUA. ENMHCTBO YenoBeUeCKHX
pac. Kpurtunka pacuszma

Opranusmsl U OKpyXkarolas cpeaa

3.1

DKOJIOTHS KaK HayKa. 3aJaud U pa3eibl SKOJIOrMU. MeTo bl 3KOJIO0TUYECKHUX|
UCCJIeIOBaHUM. JKoloruyeckoe MupoBo33penue. Cpenpl oOUTaHUS
OpPraHU3MOB: BO/JIHAS, Ha3€MHO-BO3/IylIIHAs, MTOYBEHHAS,
BHYTPHUOPTaHU3MEHHAs

3.2

Okonoruueckue ¢daktopel. Kiaccudukamus 5KOJOTHYECKUX (DAKTOPOB:
abmoTnyeckne, OMOTUICCKHUE M aHTPOTIOTeHHBIE. JIeHCTBUE IKOTOTHUECKIX
(hakTOpOB Ha OPraHU3MBI

3.3

AbuoTtnueckre (pakTopbl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOTU3M.
[IpucnocoOneHust OpraHU3MOB K JEUCTBUIO AOMOTHYECKUX (PaKTOPOB.
buonornueckne puTMbl

3.4

buotnueckue  Qakroppl. Buasl = OMOTHYECKMX ~ B3aMMOJICHCTBUIA:
KOHKYPEHIIUS, XWUIIHWYECTBO, MMAPA3UTU3M, MYTyaJIn3M, KOMMEHCAIU3M
(HaxJIEOHUYECTBO, KBAPTUPAHTCTRBO), AMEHCAIN3M, HEUTpaiu3M. 3HaUCHUE
OMOTUYECKUX  B3aUMOJACHCTBUN JUIsi  CYIIECTBOBAaHUSI  OpPraHU3MOB
B IIPUPOJHBIX COOOUIECTBAX

3.5

DKOIOTHYeCKUe XAPAKTCPHUCTHUKHU ITOITYJIALIMH. OcCHOBHBIC TIOKa3aTEIIN
nomyJsinquu:  4YMUCJIICHHOCTD, IIJIOTHOCTb, POXKIACMOCTD, CMCPTHOCTD,
IMpHUPOCT, MUI'PALIHA. I[I/IHaMI/IKa YU CJICHHOCTH IOIMYJIAIUN U €€ PCTYJIALUSA

COO6H.IGCTB3 H 3KOJOI'MYCCKHUE CUCTEMBI

Coo0miecTBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OMOIEHO3a: BUAOBAs,
MPOCTpAHCTBEHHAs, Tpoduueckas (muiieBas). Buapl-nomunanTel. CBs3u B
OHOIIEHO3€E

4.2

Okonoruueckne cucteMbl (dkocucteMmsbl). [lonste 00 »Kocucreme
u  OuoreorneHoze. DyHKIMOHAIBHBIE  KOMIIOHEHTBHI  3KOCHUCTEMBI:
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MPOAYLIEHTbI, KOHCYMEHTBI, peaylleHTbl. KpyroBOpoT BEIIECTB U MOTOK
9HEPruu B sKocucreMe. Tpoduueckue (MUiEeBbie) YPOBHU IKOCUCTEMBI.
[Tumessie nenu u cetd. OCHOBHBIE MOKA3aTEIU IKOCUCTEMBI: Oromacca,
OPOAYKIHUA. DKOJOTUYECKUE NUPAMHUAbL: MPOAYKIUH, YUCIECHHOCTH,
ouomaccel.  CBOHCTBA DJKOCHUCTEM: YCTOMYMBOCTb, CAMOPETYJISIHUs,
passuthe. Cykueccus

4.3

[TpupoaHBIE SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOTO
WJTA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE  3KOCHUCTEMBL. ATPO3KOCHCTEMBI. Y POOIKOCHUCTEMBI.
buomorndyeckoe W XO3SMCTBEHHOE  3HAUYCHHE arpo’KOCHUCTEM
U ypOO3KOCHCTEM.

buopasznoobpasue kak hakTop ycTOWIUBOCTH IKOCUCTeM. CoxpaHeHNe
OMOJIOTHYECKOTO pa3HOo00pasus Ha 3emiie

4.4

VYuenue B.M. Bepnanckoro o 6mocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdepsl. XKuBoe BemecTBo U ero GpyHkimu. OcodbeHHOCTH Orochephl Kak
IJI00AJIBHOM KOCHCTEMBI. JInHaMHU4YecKoe paBHOBECHE U 0OpaTHasl CBA3b

B Ouochepe. KpyroBopoTbl BemIECTB M OUOTCOXMMHUYECKHE IUKIIbI
3JIEMEHTOB (yriepoja, a3ora). 30HaIbHOCTh Ouocdeprl. OCHOBHBIE OHMOMBI
CyIIU

4.5

UYenoeuectBo B Omochepe 3emiu. AHTPOIOreHHbIE HW3MEHEHUS B
ouocdepe. I'modanbHBIE SKOJIOTHYECKUE TTPOOIEMBI.

OcHoOBa palMOHAJILHOTO YIIPABJICHHUS MPUPOJHBIMUA pecypcamMu U HUX
ucroab3oBanue. JlocTkeHus: OMOJIOTHH U OXpaHa TPHUPO/IbI
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