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INOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke MNporpaMmbl MO OMOJIOTMU TEOPETHUECKYI0 OCHOBY IS
OTIPEICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJCPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHHUS 00 OOIINX MEAX U
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6pasoBanus B Poccuiickoii dexpepanuu, a TaKKe IOJIOXKEHHUSI O
cnenuuke OMOIOruH, €€ 3HaAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAaHMSI YeJIOBeYeCKOro o6imiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKCHUSIM,
oTnpeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPAMMBbI [0 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T NOpeACTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOoro nmnpeamera «buosorusi», ornpeaenser o00sS3aTebHOE MPEIMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYpY, pacupeielieHHue Mo pa3jenaM ©  TeMaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YUYEHUsI YUEOHOTrO MaTepuana ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbHOTO
IpoI1iecca, BO3PAaCTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B nporpaMmme mo OuoNIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaroIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, EHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpPHUPOJHON cpeje.
[TosTOMYy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUHN O
CTPOCHHUH JKUBBIX CUCTEM Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHCIie: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIoBEKa, MEIUKO-
Te€HETHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTUYECKU
IIEJIECO00Pa3HOTO TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaam3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HATPaBIEHHOCTH
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus
YCIIOBUM JUIsl pEUIEHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO



oOpa3oBaHus, KoTopasi Tmpenanojaraer (opmMupoBaHue Yy OOyHarOIIMXCS
CIIOCOOHOCTH aIalTUPOBAThCA K HU3MEHEHHUSM JUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAyYHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUSI O KUBOM mpupoje, e
OTJIMYUTENbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3JAET
yCIOBHUSI  JJIs: TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBLI,  (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTHYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUSI K KUBOW MIPUPO/JIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUSI UMEET TAKXKE JIJISl PEIICHUs] BOCTIUTATEIIbHBIX U
pa3BUBAOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3aLUU
oOyuaromuxcs. M3ydenne Ouosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorusi» COCTaBUIM OCHOBY HJisi ONpENENeHUs IMOAXOJAO0B K OTOOpYy u
CTPYKTYpPUPOBAHUIO €r0 COJAEpKaHUsA, TMPEJCTABICHHOTO B IporpaMMme IIo
OHnoNIOTHN.

OT60p coxaepkanus yueOHoOro npenmera «buosnorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOPBIM OOy4aronuecss JOJDKHBI OCBOUTh 3HAHUS U YMEHUS, 3HAUUMBIE IS
dbopmupoBaHus OOIIEH KyJIbTYphI, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTUUYECKOW AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIy>KaT OCHOBOU J1Jisi (pOPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIONIUX  T'yYMaHH3AIUU
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpyKTypHpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepuajia B IpOrpamMme IO
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOro nmpenmera «bromorus»
BBIJICJICHBI CIIEIYIOIIUE COJEpKaTeNbHble TMHUU: «buonorus kak Hayka. MeTojbl
HAy4YHOTrO To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa ¥ MHOTrooOpasue OpraHM4ecKOro MHpay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

[lens m3yuenus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHu3ali >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JI TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

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

OCBOCHHME OO0YYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIAX, CIYKAIIUX OCHOBOU
s (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTO0Opa3uu M 0COOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHM3AIMH, BBIIAOIIMXCA OTKPBITUSIX ¥ COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YaIOIIMXCS IMO3HABATENIbHBIX, UHTEIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IVIBIIOB, WACH M TOIXOI0B K W3YYCHHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydJarommxcss oO0meil KyJIbTypbl, (DYHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLEHUBATDH SIBIICHUS OKPY>KAIOIIETO
MHpa JKHBOW MPHUPOILI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
W3y4YEeHUH OHOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUUYECKOW JEATEIHHOCTA YEJIOBEKAa, Pa3BUTHU
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTUH M arpoOHOTEXHOIOTHIA;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEJIOBEKOM YKHBOMU
IPUPOABI, HEOOXOAUMOCTU OEPEKHOIO OTHOIICHUS K HEH, COOIOEHUS STUYECKUX
HOPM TIPHU TIPOBEJICHUN OMOJIOTUUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIbTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEILHOCTH IO OTHOLICHUIO K OKPYKAIOIIEeH cpelie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oomiero oopazoBaHusi yueOHbIM npeaMeT «buosorusy,
M3y4yaeMblil Ha 0a30BOM ypOBHE, SIBJIETCS 0053aT€IbHBIM YUYEOHBIM MPEAMETOM.

Jlst m3ydenusi 6uonaoruy Ha 6a30BOM ypOBHE CpeaHEro o01ero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Henenmo), B 11 kimacce — 34
yaca (1 yac B He/1eJ10).



COAEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW NTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHble ¥ NpakTUH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

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

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



depmeHTsl — Oumosormueckue Katanmm3atopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

YraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KinerouHas Teopus — npuMep B3auMOIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN W Tactua. Bunbl mnactun. HememOpaHHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Muarpammel:  «PacripeneneHue  XUMUYECKHX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHue 3yKapruOTHUYECKOW KIETKN», «CTpOEHUE KMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopatopHas pabota Ne 2. «lM3ydyeHue cTpoeHHS KIETOK PACTCHHUIA,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
TUCCUMWIAIMA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois depmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peaknuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeEeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O DHEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKUCIOT. Ponb pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie popmbl sxu3Hu — BUpychl. Mictopust otkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpUIIHs, peBepraza W WHTerpaza.  [Ipodumaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPHUSIY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3a. Ilpoueccsl, npoucxondimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JCJIICHHE HAJABOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUME CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIEepPMAaTOreHe3 M OBOIEHES3.
Oco0OeHHOCTH CTpOeHUs SUIEKJIETOK M crepMaro3oujoB. OTIOA0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOe paszButue. THUIIBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPTaHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nmukin», «Pemmukanus JHK», «Mutosy,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpOCHHS ITOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKU. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPHU3HAKOB, YCTAaHOBIEHHbIE . MeHnaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMdeckHe  OCHOBBI  JUTHOPHIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HAaCJIEIOBaHHUIO FeHOB. HapylieHne cuerieHrs reHOB B pe3ysbTare
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka nosa. XpoMOCOMHOE OMpeeieHue moia. AyTOCOMBI U MOJIOBbIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHYMBOCTh. Kitaccudukanus MyTaluii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYSCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M1P-ananu3a. HacneacTtBenHble 3a0ojieBaHMsS 4YEJIOBEKAa: TI'CHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUCHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuet ® cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHHE M €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTuyeckue KapThl PpPACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTnka rpynm KpoBm», « MyTarimoHHas U3MEHYHBOCTH.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MuUKpompemnapaT «Jpo3zoduna» (HopMa, MyTanuu
(OpMBI KpBUIBEB U OKPACKH TeTa), repOapuit «I['opox moceBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IPOILECC. 3apOKICHUE CEJNIEKLIUU U JIOMECTHUKALU.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpemnBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otnanénnas rtuOpummzanuss u e€ ycnexu. VCcKycCTBEHHBIM MyTareHes U
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE PACTECHUM.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoosmempl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnounnus», «OO0beKTH OWoTexHONOTHNY, «KileTouHbie KyIbTYpHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTopHble M NpakTHYeCKHEe PadoThI:

Okckypeust «OCHOBHBIE METOJIbI M JOCTHXKEHHS CEJEKIMH DPAcTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpenanochUlIki BO3HMKHOBEHHSI JBOJIOIMOHHOW TEOPHUHU. IBOJIKOLMOHHAA
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TepexXOoAHbie (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAaHUUYEHHOCTHU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallmoOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisionwii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MPUCIIOCO0JICHUH y OpraHu3MoB. ApoMop(]o3bl U MAMOA AN TALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamantaummn», «OO0mas aereHepauus,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHHE: KOJUJIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHA OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KojuleKuua «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHHUS O 3apOXKACHMHM >KU3HU. HayuHble THMNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mepuoabl: KEeMOPUUCKUA,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa M TeoJOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakrtopbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHblii. HaXxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCIOCOONEHHOCTH  TMpEICTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHHMe COJIHEUHOW CHCTEMEI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX  HAaXOJOK  IMPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMaHbOHIIA), CIICTIKA WU
M300pKEHHUST KAMEHHBIX OpYJIui TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTrueckast padora Ne 1. «/3yuenne uckonaembIx OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOr0 MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbe. JIeHCTBHE HSKOJOTUYECKHUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUITHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK momysiuud. OCHOBHBIE IOKAa3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapta «lIpuponusie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iectBO opranu3smMoB — OuoneHo3. CTpykTypbl OuOlleHO3a: BUIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTBI, peayleHTsl. KpyroBopoT BELIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak Qaktop ycroilunBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIICMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsiI3HEHUS] BO3JyXa W TPYHTOBBIX BOA», «llouBa — BajkHEWIIash COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdeps», «O0mas crpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOLEHO3BD», Tepbapuit
«PactutenbHbIe co00ImEecTBay, Koekunu «buomnenos», «Bpenurenn BakHEUIITNX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnas xuura Poccuiickoit ®enepanun, n300pakeHHs] OXpaHSEMbIX BHIOB
pPacTeHUN U )KUBOTHBIX.

[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI T10
BMOJIOT'NN HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUA K peE3yJibTaTam
OCBOCHUSA OOyYaloIMMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METANPEIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOydYeHuio OuOJOoruu,
[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KITFOUEBBIX IIEHHOCTEW M MCTOPHUYECKUX TPAIUIUN pPAa3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYaroOIUXCsl PyKOBOACTBOBAThCS B CBOEHU
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMH  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs npeamera «buonorus» AOCTUTrarOTCs B
CAVMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEW TMO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPpaAULMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpoIe U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOITUXCSl PYKOBOICTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMH, TO3WTHUBHBIX BHYTPEHHHX  YOEXKJEHUH, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PacCHIUpEHHE >KHU3HEHHOTO



OMbITA U ONbITA JAESITEILHOCTU B MPOLECCE Pealn3ali OCHOBHBIX HAIpaBJICHU
BOCIIUTATEILHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:
1) rpa;kaaHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTA IMPU CO3/IaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOUIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO ONMOHEHTOB TMpU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEpPE]
Ponunoi, ropaoctu 3a CBOWM Kpau, CBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIILIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/E;

CIIOCOOHOCTh OIIEHMWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHM, TOHUMAHUS 3HAUYCHUS OHOJIOTMHM B TIO3HAHUHU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIYXEHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHME JIUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHATBLHOTO BO3/ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyuYns:

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKHX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PM3HUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE I[EHHOCTU TMPaBUJI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYA0IIO0HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3iu4HbIM cdepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymielt mnpodeccun u  Pealru30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1EJIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphI: MPUOOPETEHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX IOCHEACTBUNA IS
OKPYXKarUIEH CPEebl;

OCO3HAaHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH X
pelieHus;



CIOCOOHOCTh HCIOJB30BaTh MNPHUOOpETaeMble MPU H3YyYEHUU OUONOTHH
3HAHUS M YMEHUS TpU pEUIeHUH NpoOJeM, CBS3aHHBIX C palMOHAIbHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHHE  TMpaBWi  TMOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHIOB,
IKOCUCTEM, OHoCchephl);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYkKaAIOUIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYue Pa3BUTOrO SKOJOIMYECKOrO0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN NIESITEIHLHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MpPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYphl KakK CpeICTBa
B3aMMO/JICHCTBUSI MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJik B
(GOpMHpPOBAHUM PALMOHAIBLHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEHW M pEIICHHH Mpodsiem
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pEemaTh pPEeCypCHble  MPOOJIEMbI  pPa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00aTBHBIX YKOJOTUYECKUX MPOOJIeM U
oOecrieueHusi Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWOJOTUYECKUX 3HAHUM B IEIAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4EeHUU OMOJIOTHH;

MOHMMAHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHWUA [Js aHaidu3a |
OOBSICHEHUS SIBICHUW OKPYXKAIOMIEro MUpPA M MPOUCXOAANINX B HEM M3MEHEHUH,



yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIOYEHHMS HAa OCHOBE HAy4dHbIX (aKTOB U
UMEIOLINXCS JAHHBIX C IENbIO MOTYYSHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BaTh OMOJNIOTMYECKHE 3HAHMS JUIS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTU HAyYHOU JeSATENbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO M|
caM000pa30BaHUI0, K AKTUBHOMY MOJYYEHHMIO HOBBIX 3HAaHUI MO OHOJOTHH B
COOTBETCTBUH C KM3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHS ydyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i  (OPMHPOBAHHUS MHUPOBO33PEHUS OOy4YarOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMA, Hay4YHbI (aKT, MPUHLMII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCcCcleloBaHUe,  HaONIOJIeHWe,  HM3MEpPeHHe, JKCIEPUMEHT U JAPYIHX),
YHUBEpCalbHbIC Yy4eOHBbIC JeWcTBHS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMA OOYyYaloIUXCs, CIIOCOOHOCTH
oOyJaronmxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W  YHUBEpPCaJIbHBbIC yYeOHBIE JCUCTBUS B
MO3HABATEIBLHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTrpaMMBl CpEeIHEro oOIIero
0o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

Osiaaenue YHHUBepPCAJIbHBIMH yueOHBIMHU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNMPHU OCBOCHWHM 3HAHWA TPUEMBI JIOTUYCCKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUK, 0O00OIICHNUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHITHUSIMH ),

OMpENEeNATh 1€ JCATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

WCITIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS IS OOBsICHEHUST (DAaKTOB W SIBJICHHM
YKABOW MPUPOJIBI;



CTPOUTH JIOTMYECKHE PACCYX AECHUS (MHIYKTUBHbBIE, JEAYKTHBHBIE, IO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B pPaccMaTpHUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

IIPUMEHSATH CXEMHO-MO/ICIJIbHBIE CpelCcTBa TUIS IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHX OOBEKTax, a
TaKK€  MPOTUBOPEYMU  PA3HOrO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEABHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOESKTHOM €SI TENBHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUIEHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJIBI JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTalMH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTENbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBAaTh IIOJYYECHHBIE B XOAE PEUIEHWsS 3aauyd  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJIATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

yYMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYI0 U MPAKTHUYECKYI0 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUYEOHBIX ITPEIMETOB;



BBIIBUTATh HOBBIE W], MpeJiaraTb OPUTHHAIbHBIC MOAXOAbl U PEIICHUs,
CTaBUTH MPOOJIEMBI U 33a4H, IOMYCKAIOIINE aTbTepHATUBHBIC PEIICHHUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTOo
nocoOusl, HAy4YHO-TIONYJIIPHOM JMTEeparype, OHOJOTMYECKUX CIOBapsAX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOJIHEHUS y4EOHBIX
3a/ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
ononornyeckor uHpopmanuu (cxembl, rpaduky, AUarpaMMsbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCIIONIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ovonornyeckor MHPOpMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  paclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0menme:

OCYILECTBISITh KOMMYHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeisiaraeMoin
3aJa4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN IPYTHX YYaCTHHKOB
JMajiora Ui TUCKYCCUH);

pacro3HaBaTh HeBepOaJbHbIE CpPEACTBA OOIICHMsS, TMOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJA/I€Th PA3IMYHBIMU CHOCOOAMM OOILEHUS U B3aUMOJEHCTBUS, NOHMMATh
HAaMEPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOppPEKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.



2) COBMeCTHAasl IesiITeIbHOCTh:

NOHMMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHJAHOW W WHIWBUIYaAIbHOU
paboThI IpH peNIeHUN OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIlICHUN Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOYKHOCTEN KayKIOr0 4jeHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,
pacmpeienarTb pojud ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXIOr0 YYAaCTHHKAa KOMAaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIeM M HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpPAaTh Ha OCHOBE OHMOJIOTMUECKMX 3HAHHUA IEJEBbIE M CMBICIOBbBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;,

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa30oBaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BJaJeTh HABbIKAMU  TIO3HABAaTEJbHOM  pedrekcun Kak  OCO3HaHUs
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCUM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ PEe3yJIbTaTOB
NEATEIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHMs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorusp
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3JMYHbIX y4E€OHBIX CHUTyalUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[TpenmeTHbIe pe3yibTaThl OCBOEHUsS ydueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIKM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHUE PpACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEH BeEIIeCTB U MpeBpallieHue
SHEPIuM), TOMEOCTa3 (CaMOpETyJIsiius), YPOBHEBAsI OpraHU3AIUs KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOoYHas, XPOMOCOMHasl,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LeHTpax MHOrooOpasus H



IIPOUCXOXKACHUS KyJIbTypHbIX pacteHuil H. M. BaBunosa), onpenensTte rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIaJIETh METOJIAaMUA HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aiusi U IMpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMH BEIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHAa BELIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOT0 W SHEPreTHYeCKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAWBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB U SIBJICHUM, JJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOIKX JII0/IeH, COOI0IEHUSI HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKaroUlei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUH VIS palMOHAIIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS IJIsl Mpe/CKa3aHUsl HAcJIeOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JIA0OpATOpPHBIE M MpakTUYecKHe padoThl, COOII0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MHGMOPMAILIMK, HAYYHO-TIONMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» 6 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-



HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHPOBO33PEHHSI, O BKJIAJE€ POCCUUCKUX H
3apyOeKHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHON
TPAMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBaTh COJAEpKAHME OHUOJOIMYECKUX TEPMHHOB M IOHSTHM:
BUJ, TIONYJIALUSA, TeHO(OHA, IBOIIOLMS, ABWKYIINE CUIIbI ((haKTOPBI) HBOJIIOLIUHY,
IPUCHOCOOJIEHHOCTh OPraHW3MOB, BHI000pa30BaHUE, SKOJOTHYECKHE (PAKTOPBHI,
HPKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEIYyLUEHTbl, LENU MUTaHUS,
HKOJIOTHYECKAsl MUpaMuJia, ONOreoneHos3, ouochepa;

YMEHHME WH3/1araTh OHOJOTHYECKHE TEOpUM (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs SBOJIOIMM), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapiiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBiCHUN U
nyteit sBomonuu A. H. CeepiioBa, yueHusi o ouochepe B. 1. Bepnanckoro),
OINPEIENISTh TPAHULBI X IPUMEHUMOCTH K KMBBIM CHCTEMAM,;

YMEHHE BJIAJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
OMHMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKJy MCCIEIyEeMbIMH BEIMYMHAMH, OOBSICHEHHE MOIYYEHHBIX
pPE3yNbTATOB, UCIOJIb30BAHHBIX HAy4YHBIX NOHSTHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAaHUU IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHJOB, MONYJALHMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
W3MEHUYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DAKTOPOB Ha OpraHu3Mbl, MepeHoca
BEILIECTB M TIOTOKA SHEPIMM B DSKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JJI NPUHATUSA NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 340POBBS
OKPYXAaIOIUX IO, COOMI0/IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTHH ISl PallMOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJIOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
IEpPEHOCa BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIH TUTaHUs);

YMEHHE BBIMOJHATH J1A0OPATOPHBIE M MPAKTHUECKHE PadOThl, COOMIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U JIabopaTOPHBIM 000pYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HWHTEPIPETUPOBATh HHGPOPMAIUIO
OMOJIOTMUYECKOTO  COJEP)KAHUS, BKJIIOYAIOLIYI0 IICEBJOHAYYHbIE 3HAaHUS W3



pa3IMYHBIX UICTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAINH, HAYYHO-TIOMYJIIPHbIE

MaTepuaibl),  paccMaTpuBaTh  TJ0OadbHBIE  JKOJOTHYECKHE  MPOOIEMBI

COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;
YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIECHMUS,

000011ass OMOJIOTUYECKYI0 UH(OPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIT0JIb30BaTh NOHATUIHBIN armapaT OMOJIOTHH.



TemaTH4eckoe IJIAHUPOBAHHE C YKA3AHHEM KOJHUYECTBA aKAAJCMUYECCKUX YaC0B, OTBOAUMBIX HAa OCBOCHHE KasKI0M TeMbl

yqeﬁﬂoro nmpeamera «buogorus» u BO3MOKHOCTh HCIIOJb30BAHHUS 110 ITOI TeMe JEKTPOHHBIX (III/I(l)pOB]:IX)

00pa3oBaTeJIbHBIX PECYpPCOB, ABJSIIINXCH Y4e0HO — MeTOIHYECKUMH MaTepHaaMHu.

10 KUIACC

HanmeHoBaHUe pa3iesioB U TEM

KoJsnuyecTBo 4acoB

JyieKTpoHHBbIE (HU(PPOBbBIE)

Ne ni/m Kourpoabnsie | IlpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypChl
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucTeMbl M UX OpraHu3anus 1 https://m.edsoo.ru/5T7SVKFTX
3 XHMMHUUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/YTLWWOJEO
4 KnzaenesarenbHOCTD KIIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHOIEHHC 1 HIANBIAYATEHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACICACTBCHHOCTD H HBMEHAHBOCTD 8 1.5 https://m.edso0.ru/ONPNXJ7X6
OpPraHHU3MOB
C .
7 SIIEKIULS OPTaHH3MOB. OCHOBHI 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTUU
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB0O8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

KoanuecTBo 4acoB
HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (I (POBHIE)
Ne n/m Kontpoabnbie  IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
1 DBOJIIOIMOHHAS OMOJIOTUSA 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 O3HUKHOBEINE 1 PASBUTHE HHHI Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emiie
3 OpranusMbl 1 OKpyXKarouias cpeaa ) 1 https://m.edsoo.ru/ XNFOD96AA
Coo00
4 OODIIECTBA H SKOIOTHHCCKHE 9 https://m.edsoo.ru/WXWAVS56F
CUCTCMBI
3) PesepBHoe Bpems 2 https://m.edsoo.ru/T3R3FWNQN
OBIHIEE KOJIMYECTBO YACOB I1O
1 34 0 2.5

[NPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE PecypChl

buoiiorus B cucreme Hayk

https://m.edso0.ru/02T4D1UI5

MeTo1bl TO3HAHUSA JKUBOM
npupoasl. [Ipakrnueckas
pabora Ne 1 «Mcronb3oBanue
pa3IMYHBIX METO/I0B NIPU
U3YYEHUU OMOJOTHYECKHIX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornyeckue CUCTCMBEI,
IMMPpONECChl U UX U3YUCHUC.

https://m.edsoo.ru/A7VOYD215

XUMHYECKHH COCTaB KJIETKH.
Bopna u munepanbsHbIe cOnu

https://m.edsoo.ru/L17LJ590V

benku. Coctas u cTpoeHue
0€eJIKOB

https://m.edsoo.ru/V33JNUW5W

depMeHThl — OHOJIOTHYECKHE
KaTayim3aropsl. JlaboparopHast
pabota Ne 1 «3yuenue
KaTaJIMTHYECKOW aKTUBHOCTH
bepMeHTOB (Ha mpumMepe
aMHJIa3bl WM KaTanasbl)»

0.5

https://m.edsoo.ru/\VBPPPBGCD

Yrinesonsl. JIunuas:

https://m.edsoo.ru/OJ7NFITI5

Hyxknennoseie kuciotel. ATO

https://m.edsoo.ru/WOELRA9B3

HcTopust 1 MeTOABI U3y4eHUS

https://m.edsoo0.ru/JXQMJOGM3



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

kietku. Knerounas Teopust

10

Knerka xak nenoctHas KuBas
cucrema.

https://m.edsoo.ru/XDCLRAF10Q

11

CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopHas padota
No 2 «M3y4yenue cTpoeHust
KJIETOK PacTEHUI, J)KUBOTHBIX,
rpuOOB U OaKTepuii oA
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTIUCAHUE»

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMeEH BELIECTB WU
MeTa00JIN3M

https://m.edsoo.ru/LOB3I13XYZ

13

®dotocuHTE3. XEMOCHHTE3

https://m.edsoo.ru/\VV882FDGSF

14

DHepreTu4ecKuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKu3HeHHBIN MK KIETKH.
Jlenenue kneTku. MuTos.
JlaGoparopHas pabota Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHUMKa KOPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

https://m.edsoo.ru/COINPWLF4

16

buocunres Oenka. Peaknus
MaTPUYHOTO CHHTE3A.

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

17

Tpaucasus — OuocuHTE3
Oenka.

https://m.edsoo.ru/TFDKDDWWM

18

Hexnetounsie GopMbl KU3HU
— BHUPYCHI

https://m.edsoo.ru/9PGS5FAJB



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

®DopMBbl pa3MHOKEHUS
OpraHU3MOB

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

20

Metiio3

https://m.edsoo.ru/SNUXK0X86

21

OO6pa3oBaHue u pa3BUTHE
MIOJIOBBIX KJIETOK.
O1m1010TBOpPEHUE.
JlaGopaTtopHnast pabora Ne 4
«M3y4eHue cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

https://m.edsoo0.ru/C29L4DXB8

22

NuauBunyanpbHOE pa3BUTHE
OpraHU3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enetnka — Hayka o
HACJIEICTBEHHOCTH U
U3MEHUYHBOCTH.

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJIeI0BaHMsI TPU3HAKOB.
MoHorubpuaHoe cKpelBaHue

https://m.edsoo.ru/YYQSGIWI2

25

I[I/IFI/I6pI/II[H06 CKpCIINBAaHUC.
3aK0H HE3aBHCUMOI'O
HacCJICOJOBaHUA ITPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CueruieHHOE Haciel0BaHHue
npu3HaKkoB. JlaboparopHas
pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPHTHOTO
n )II/IFI/I6pI/IJIHOFO CKpCIIMBaHHUA
y Ip030(HITBI HA TOTOBBIX
MUKpOTIpenaparax»

0.5

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

I'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C
IIOJIOM.

https://m.eds00.ru/3GYGV47YM

28

N3MeHUYHUBOCTS.
Heunacnencrsennas
M3MEHUYUBOCTh. JlaboparopHas
pabora Ne 6. U3yuenue

MO TU(DUKAITHOHHOM
W3MEHYUBOCTH, TIOCTPOCHUE
BapHAIIIOHHOTO psJa U
BapUAIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas
U3MEHYHMBOCTb. JIJabopaTopHas
pabota Ne 7. «AHanu3 MmyTanui
y Ip0o30(UITBl Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

T'e”eTnka yenoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBurlit ypok. O60011IeHIE
o teme «HacnencTBeHHOCTh 1
U3MEHUYUBOCTH OPTaHU3MOB)

https://m.edsoo.ru/E21XRS2EB

32

Cenekius Kak HayKa M TIpoIiecc

https://m.edso0.ru/3128P3L98

33

MeToabs!l 1 TOCTHKEHUS
CEJIEKIIUH PACTEHUN U
JKUBOTHBIX

https://m.edso0.ru/JSK3Q6W0J

34

buotexHoorus kak oTpacib
MPOU3BOACTBA

https://m.edsoo.ru/TAKI9EG2K

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

DBOIIOLNSA U METOEI €6
W3YYCHUS

https://m.edsoo.ru/6KWQI9KBKU

Hcropus pazsurus
MPEJICTABICHUA 00 IBOJIFOIIHH

https://m.edsoo0.ru/OSWC475SX

MukposBoionus

https://m.edsoo.ru/TOFAUE4ZP

HOHy.]I?[III/Iﬂ KaK 3JICMCHTAapHasA
SIMHHMIIA BUJIA ¥ BOJFOIUH.
JlaGopaTtopnast pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)

0.5

https://m.edsoo.ru/D3UCLTSOF

JBHOKyILIME CUIIBI
(311emMeHTapHbIE (HaKTOPHI)
9BOJIIOLIUH

https://m.edsoo.ru/SEH6CNOWI

EctectBeHHbIi 0TOOD U €ro
bopmbI

https://m.edsoo.ru/DY32BUDOO

PesynbTathl 3BOMIOIUY:
MPUCTIOCOOICHHOCTD
OpPraHu3MoB U
BUJI000pa3oBaHue.
JlaGopaTtopHnas padota Ne 2
«Onucanue Npucrnoco0IeHHOCTH
OpraHusma 1 €€ OTHOCUTEIBLHOIO
XapakTepa»

0.5

https://m.edsoo.ru/M\WVAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

Hanpasnenus u nytu

o TeMe «Bo3HukHOBEHHE U

8 https://m.edsoo.ru/PI11FI0YV3
MaKpO3BOIFOIIUN

9 HeobOpaTtumocTs 3BOMIONINN https://m.edsoo.ru/CLA9VC5JJ
41 3

10 CTOPHA KHSIH Ha JEMIIC 1 hittps://m.eds00.ru/MJIYY IMVX7
METO/IbI €€ U3YUCHHUS
r e e

11 HHOTEIbE POHEXOAACHIA https://m.edsoo.ru/EKNHXBOS2
JKA3HU Ha 3emiie
P 3

12 A3BHTHC JKUSHI Ha SEMITC 1O https://m.edsoo.ru/ECINSTF62
9paM U IepHoaam
OCHOBHBIE ATAIbl BOIIOLUU
PacTUTEIBLHOTO U KUBOTHOI'O

a. Il §] No

13 MHP paKtireckad pabota A2 0.5 https://m.edso0.ru/7K1LYO0SCT
1 «M3yueHue uckomnaeMbIx
OCTAaTKOB paCTeHI/II\/JI " JKUBOTHBIX
B KOJUIEKLIMSIX )
C

14 OBpeMerHast cheteMa https:/m.eds00.ru/WSEXNIYAK
OpPraHUYeCcKOTro MHUpa
D

15 BOIOHHA HEJOBEKa https://m.edsoo.ru/ADV3JERUE
(aHTpOMoOreHes)

16 JBIKYIIHE CHITEI (q)aKTOpH) https://m.edso0.ru/D7JZMBYPQ
aHTPOIIOTEHE3a
O

17 CHOBHBIC CTA/UTH SBOTIOHHH https://m.edso0.ru/14G19MQ4K
YeJI0BEKa
YenoBeuyeckue pachl U

18 MPUPOHBIE aIallTalluN https://m.edsoo.ru/XL7QKC5PK
YyeoBeKa
P I . 0000

19 CSCPBHBIN YPOX. LDODIIEHHC https://m.eds00.ru/R6L7VY2GB



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

Pa3BUTHC )KU3HU HaA 3emie»

20

DKoI0rHus Kak HayKa

https://m.edso00.ru/K46KON56I

21

Cpenpl oOuTaHus u
9KOJIOTHYECKHE (DaKTOPBI

https://m.edsoo.ru/DCOIEUICY

22

AObuoTtndeckue (HaKTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdornoruueckue
O0COOCHHOCTH pacTeHH U3
pa3HBIX MECT OOUTAHUSI.
JlaGopaTtopnast pabota Ne 4.
«BnusHue cBeTa Ha POCT U
pPa3BHUTHE YEPEHKOB KOJICYyCay

0.5

https://m.edsoo0.ru/G7NF3P1NM

23

buoTtnueckue paxkTopsl

https://m.edso0.ru/A6Z8MGNQOR

24

DKoJornyecKue
XapaKTepUCTUKU TOMYJIALHH.
[TpakTryeckas padora Ne 2
«Toxcy€r mIoTHOCTH
HOMYJISIUM pa3HbIX BUJOB
pacTeHumn»

0.5

https://m.edsoo0.ru/X42J6 ABRN

25

Coo0b1ecTBa OpraHu3MoOB —
OMOILIEHO3

https://m.eds00.ru/0T2K1PNGZ

26

DKOJIOTUYEeCKHE CHCTEMBI
(3KOCUCTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27

OcHOBHBIE TTOKa3aTeIN
3KOCHUCTEMBI. DKOJOTHUECKIE
nupamuasl. CBOKCTBA
skocucteM. Cykueccus

https://m.edso0.ru/NSTEWOGPE

28

[IpupoaHbie 3KOCUCTEMBI

https://m.edsoo.ru/WIDMMUBC5



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5

29 AHTpPOTIOTEHHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
b — 1100

30 nocepa — ruobarkHas 1 hittps://m.eds00.ru/2X1VG5018
3KOCHCTEMA 3eMITH
3

31 AKOHOMEPHOCTH 1 https://m.edsoo.ru/\V5JT6B38Z
CyIllecTBOBaHUs OMOChEphI
q 5

32 C0BEUECTBO B OHochepe 1 https://m.edsoo.ru/HXCDHPXDJ
3emMin

33 CocymecTsoBarue NpHposst 1 1 https://m.edsoo.ru/187G37606
YeJI0BEYEeCTBA
PesepBubiit ypok. O60011eHE

34 TeMbl «CooO1recTBa u 1 https://m.edsoo.ru/SW5XCF3K6
DKOJIOTHYECKUE CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOI
€CTECTBEHHO-HAYUYHON KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHMCKHX M 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHON TPAMOTHOCTH 4YeNIOBEKa [UJISl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKaHUE OHOJIOTHYECKUX TEPMHHOB U
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MIPEBpPALLICHUE JHEPrHM), TIOMEOCTa3 (CamMOperyJsiuus), YypOBHEBas
OpraHu3alysl KUBBIX CUCTEM, CAaMOBOCHPOM3BEACHUE (PENpOaYyKIIHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHe TEOPUM (KIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pa3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofieHWe M OMKMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3alus W TMpOBEAeHHE OHOJOTHYECKOrO  JKCIIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EL; BBISIBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TONYyYEeHHBIX PE3yJIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
HpOKapI/IOT 158 SYKapI/IOT, OIHOKJICTOYHBIX n MHOTOKJICTOYHBIX
OpraHU3MOB;  OCOOCHHOCTHM  TPOIECCOB OOMEHa  BEHIECTB U
MpEeBpaIeHUs] PHEPruu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OILTOJIOTBOPEHUS,  PA3MHOXKEHUS,  WHIAMBHAYAIbHOTO  Pa3BHUTHSA

opranu3ma (OHTOTEHE3)




VYMmenne MNPUMCHATDH TIOJIYUYCHHBIC 3HaAHUA JJIA O6TJSICH€HI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA TPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rPpaMOTHOTO  MOBEAEHUA B  OKPYXKAIOWIEH NPUPOJHOU  CPEJE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIHIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFHGpHI{HOFO CKpCIIUBaHUA JJIA InpeacKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Tpu paboTe C Y4eOHBIM U JIaOOpaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHMBATh W HWHTEPHPETHUPOBATH HH(OPMAIUIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyHbIX UcTOUHUKOB (CMMU, HayuyHO-TIONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3/iaBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIINIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosnoruy; (pyHKUMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJep)KaHuE OHOJOTHYECKHMX TEPMHUHOB H

MOHSTHM: BUJ, HOMYJIsIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxTopsr) IBOJIIOIIHH, MPUCTIOCOOTIEHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEIYICHTBI,  LENH  IHTaHWUA,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBl U
3aKkoHOMEpHOCTH (3apojpbieBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyreit sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIajeTb METOJAMU HAYYHOTO T[O3HAHHUS B OHOJNOTHH
(HabmroleHHEe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
HCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPUH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, NOMYNIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIE/ICTBEHHOM M3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKUX (HaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B DKOCHCTEMAX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U

OMOTeOXMMHYECKUX IIMKJIOB B Onochepe

VYMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u SIBJICHI/Iﬁ, IJI TIPUHATUA IMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JIFOJIEH, COOIIOICHUST HOPM
rpaMOTHOTO TMOBEAEHHUS B  OKPYKAIOIIEH MNPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO ITPUPOAOITOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI IepeHOoca BEIIECTB U IHEPTUHU B SKOCUCTEMAX (IIEMU MTUTaHUs)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TpPAKTUYECKUe paboThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopynoBaHuEM




YMeHne KpUTHUYECKH OLEHHBATh U WHTEPHPETHUPOBATH HH(OPMAIHIO
OMOJIOTUYECKOTO CO/ICPIKAaHMS, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcTouHUKOB (CMMU, HayuyHO-TIONYJsipHBIE MaTepUaIIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HHUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COOOIICHUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouoaoruu




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

buonorus kak Hayka

11

buonoruss — Hayka o xuBoil mpupozae. Ponp Oumonoruun B opmupoBaHuH

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTEeMa OMOJIOTUYECKUX HAYK

1.2

Metoabl O3HAHUS KUBOW MIPUPOIBI (HAOIIOCHHE, YKCIIEPUMEHT, ONKCAHUE,
M3MepeHue, KiacCHu(PUKAIUs, MOJCITUPOBAHUE, CTAaTHCTUYECKas o0paboTka

JTAHHBIX )

2.1

2.2

3.1

JKuBble cucTeMbl U UX OopraHnu3anus

JXKusble cucteMbl (OMOCHCTEMBI) KaKk IpeaMeT u3yuenus ouonoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHU OpraHu3anuu OMOCUCTEM: MOJICKYJISIPHO-TEHETUUYECKHM, KIETOYHBIH,
OpraHU3MEHHBIN, MOMYISAIUOHHO-BUIOBON, IKOCUCTEMHBIN, OrOCchepHbIi
XUMUYECKUI COCTaB M CTPOCHUE KIETKU

XUMUYECKHI COCTaB KIETKU. XUMHYECKHE SJEMEHTHI: MaKpPOdIJIEMEHTHI,

MHKPOSJICMECHTEI. Boz:a U MHUHCpAJIBbHBIC BCHICCTBA. qDYHKIII/II/I BOJAbBI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECKOT0 OanaHca

3.2

3.3

benku. CoctaB u cTpoeHue OelKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble M 3aMEHUMBIE aMHUHOKHUCIOTH. AMHHOKHMCIOTHBIH COCTaB.
YpOBHH CTPYKTYpBHI O€IKOBON MOJEKYIHI (IepBUYHAsL, BTOPUYHAS, TPETUYHAS
U YeTBEpTUYHAs CTPYKTypa). XMMHUECKHe cBoicTBa OenkoB. bruonornueckue
GbyHKIMHN OEIKOB.

depMeHThI — OHoornueckue karanuzaropel. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyOcTpaTHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(hepMEeHTOB OT HEOPTAHNUECKUX KaTaJIH3aTOPOB

VYraeBoasl: MoOHOcaxapuibl  (TJIOKo3a, pubo3a U J1e30KCHpuO03a),
aucaxapunbl (caxaposa, JIaKTo3a) W ToJicaxapuibl (Kpaxmall, TJIMKOTEH,
1esutroI03a). buomornueckue GyHKIIMN YTIE€BOIOB.

Jiunuasl:  TpUrIMUEpUIbl, cTepounsl, Qochomunuasl. [ 'uapoduiabHO-
runpodoOHbIe cBOMCTBa. buonormueckue QyHkiuu aunuaos. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHKOB SHEPTUU

3.4

Hykneunosbie kucnorsl: JIHK wu PHK. Hykneornast — MoHOMEpHI




HYKJIEMHOBBIX KucioT. Ctpoenne u ¢ynkuuu JJHK. Ctpoenne u QpyHKINH
PHK. AT®: ctpoenue u GyHKIHH

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJICTKCE. Knerounas TEOpU. MCTOI[BI HN3YUCHUA KIICTOK

3.6

3.7

Krerka kak nenoctHas xuBasi cucrema. O01Ire npu3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpana, mosiekynbl JIHK kak reHernyeckuii anmapar, cucteMa

cuHTe3a OeKa

Tunbel knerok: »sykapuoTHueckas M Hpokapuotuyeckas. OcoOeHHOCTH
CTpOCHHUSI NpPOKApUOTHYECKOW KIeTkH. KiletouHas creHka OakTepuil.
CrpoeHue »ykapuoTuyeckoil kiaeTku. OCHOBHBIE OTJIMYMS PaCTUTENIbHOM,

YKUBOTHOH ¥ TPUOHON KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIUKC, MX
¢bynkumu. [Inasmatnyeckas memOpana, e€ cBoiictBa U ¢yHKimu. Lluroriazma
u e€ opranouibl. OHOMeMOpaHHbIE OPraHOU/IbI KJIETKHU: 3HAOIIa3MaTHIECKast
cerb (OIIC), anmapar I'onbaxku, nu3zocomsbl. [loyaBTOHOMHBIE OpPIraHOMIBI
KJIETKH: MUTOXOH/IPHH, TUIACTU/IBL. [IporcXoskaeHne MUTOXOHIPUI U TUIACTH L.
Buner mnactua. HememOpaHHBIE OpraHOMIBI KIETKH: PUOOCOMBI, KJICTOUHBIH

LHECHTP, pCCHUYKHU, KT'YTUKH. qDYHKHI/II/I OpPraHona0B KIICTKH. Bxarouenns

Snpo — perynaTopHbli LeHTp KieTku. CTpoeHue saapa: siiepHas 000J0dYKa,

KapHoIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEHIECTB B KIIETKE

X(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKHN

4.1

4.2

4.3

OOMeH BelecTB, WK MeTaboan3M. AcCUMIIIALNS (TUIACTUYECKU OOMEH) U
JTUCCUMUJISIINS (SHEPTeTHUECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca
MeTtabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U TIeTepoTPOQHBIN.

Pons (I)CpMCHTOB B OOMEHE BCIICCTB U NPCBPALICHHUU SHCPIUU B KIICTKE

@®orocunte3. CperoBas u TemHoBas (a3el  (orocuHTeza. Peakuuu
dotocunTe3a. DPdexkTuBHOCTh (PoTOCHUHTE3a. 3HaueHHe (OTOCUHTE3a IS
KU3HU Ha 3emuie. BiusHMe ycrmoBui cpenbl Ha (DOTOCHMHTE3 W CIHOCOOBI
MOBBIIIEHUS €T0 MPOJIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHUHTE3UPYIONIHE OakTepuu. 3HAYCHHE XEMOCUHTE3a IS

JKU3HU Ha 3eMiie

DHepreTudecknii oOMeH B KieTke. PaclierieHue BeUIECTB, BBIICICHHE U
AKKyMYJUPOBaHUE SHEPTHHM B KJIETKE. OTambl JHEPreTHYECKOrO OOMEHa.
I'mukonus. bpoxenne u ero Buabsl. KUCIOpOAHOE OKUCIIEHUE, WIIH KIETOYHOE

npIxanue. DPPEeKTUBHOCTh YHEPTETUIECKOT0 OOMEHa

4.4

Peaknun martpuunoro cunre3a. ['enermueckas wunHdopmanus u JIHK.

Peanuzanus reHerndyeckoit nHpopMaluu B kieTke. [ eHeTHuecKkuil Koj u ero




4.5

ceorcTBa. Tpanckpunuus — wmarpuusbli cuHTe3 PHK. Tpancmaums —
ouocunTe3 Oenka. KogupoBanue aMuHOKUCIOT. Postb pubocom B OMOCHHTE3E

Oeka

Hexnerounsie ¢opmbl xu3Hu — BUpychl. McTtopus oTkpbeitus BupycoB (..
WBanoBckuii). OCOOEHHOCTH CTPOCHUSA M JKU3HENEATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuid, KUBOTHBIX H YEJIOBEKA, BBI3BIBACMEIC
BUpycamu. Bupyc ummynonedunmra uenoBeka (BUY) — Bo3Oyaurensb

CII1da. [TpodunakTruka pacripocTpaHSHHsI BUPYCHBIX 3a00JI€BaHUMA

5.1

PasmHoxenue u WHAUBUAYAJIIBHOC PA3BUTHUEC OPTaHNU3MOB

Krnerounslii 1uki, WM KU3HEHHBIM LUK KieTku. WHTepdaza u MuUTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pernnkanus — peakuus MAaTpUIHOTO
cunre3a [IHK. Crtpoenue xpomocom. XpOMOCOMHBIN HabOp — KapUOTHIL.
JuniouHeIi M TalUIOWAHBIA  XPOMOCOMHBIE HAOOpbhl.  XpOMAaTHIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS M HHJIUBUAYAIBHOTO pa3BUTHUSA
OpraHU3MOB.

Henenue kierku — muto3. Craguu murtosa. IIpoueccsl, npoucxondime Ha

Pa3HBIX CTAAUAX MUTO3A. buonornyeckuii CMBICII MUTO3a

5.2

5.3

®opMbl pa3MHOXKEHHS OpPraHu3MOB: Oecrojioe W mojoBoe. Buisl Gecrionoro
pa3sMHOXEHHUs: JeJeHHE HaJBOE€, MOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
CopooOpa3oBaHWe,  BEreTaTUBHOE  Pa3MHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIONOTO.
Metio3. Cragum wmeiosza. I[Iporecchl, mpoucxosime Ha CTaausx Menosa.
IToBenenue xpomocom B Meiio3e. KpoccunroBep. buonornueckuii cMbICI U

3HaYeHUE MeN03a

5.4

l'ameTtorene3 — mporecc 0oOpa3oBaHUS TMOJIOBBIX KJIETOK Y JKHBOTHBIX.
ITonoBble »kene3pl: CEeMEHHUKHM W suyHUKH. OOpa3oBaHHME U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaro30M[, SHIEKIeTKa) — ClepMaToreHe3 M
ooreHe3. OcoOeHHOCTH CTPOEHUS  SHMIEKIETOK M CIepPMaTO30MJIOB.

Onnonorsopenue. IlapreHorenes

5.5

WnnuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpUOHAIbHOE Pa3BUTHE
(oMOpuorene3). Jrtambl AMOPHOHAIBHOIO PAa3BUTHUS Y TO3BOHOYHBIX
KHUBOTHBIX: JIpOOJieHHe, TacTpyiauus, opraHorenes. IlocTamOpuoHanbHOE
pazButue. Tumbl TOCTAIMOPUOHAILHOTO pPAa3BUTUA: TMPAMOE, HENpsIMOe
(muuHovHOE). BrnusHuMe cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIEC YPOACTBA.

Poct u pasButue pacreHnil. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOCHHUE




CCMCHH, CTaANHN PA3BUTHA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TE€HETHKU. Bxian
POCCUICKHX M 3apyOEeKHBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTO0 bl TeHETHKHI
(ruOpu0JIOrNYECKU, IIMTOr€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKH).
OCHOBHBIE T€HETUYECKHE MOHATHUS. | 'eHeTHUeCKasi CHMBOJIMKA, UCIIOJIb3yeMas

B CX€Max CKpEIMBaHUN

6.2

6.3

3aKOHOMEPHOCTH HaCJe0BaHUS NPU3HAKOB, yCTaHOBJIEHHbIe . Menaenem.
MoHOTHOPUIHOE CKpelIMBaHUe. 3aKOH €IMHOOOpa3usi THOPHUIOB IEPBOTO
nokosneHus. [lpaBuiio JOMUHMpOBaHUSA. 3aKOH pACIIEIJICHUS ITPU3HAKOB.
I'umoTe3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpemiyBaHuWe. 3aKOH  HE3aBHUCHMOIO  HACIEIOBaHUSA
IIPHU3HAKOB. HI/ITOFCHCTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCIIMBaHMA.
Aunanuzupytoliee  cKpemmuBaHue.  Vcmonb3oBaHHE — aHAIU3UPYIOIIETO

CKpCIIUMBAHUA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe  HacliemoBaHMe Tpu3HakoB. PaGora T. Moprana 1o
CIICTUICHHOMY HAcCJICIOBaHUIO TeHOB. HapylieHue cremieHuss TeHOB B
pe3ylibTaTe KpPOCCHHTOBEpa. XPOMOCOMHAS TEOPHS HACJIEICTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enetuka mona. XpoMOCOMHOE OIpeAeNieHHe Moja. AYTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['OMOraMeTHbBIC U TeTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3menunBOCTh. BHIbI N3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs.
Ponbe cpenpl B HEHACHEACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIU(UKATMOHHOW W3MEHYMBOCTU. BapualmoHHBIA psag M BapUallMOHHAs
kpuBasd. Hopma peaknum mnpusHaka. KonmdyecTBEHHbIE M KadueCTBEHHBIE
NpU3HAaKU W UX Hopma peakuuu. CBoiicTBa  MOAM(PUKALMOHHON

U3MCEHYUBOCTHU

6.5

HacnencrBeHHas, WM TI€HOTUIHYECKas, W3MEHUYHMBOCThL. KoMOMHATHBHAsA
W3MEHUYUBOCTh. MeH03 W TMOJOBOM NpoIlecC — OCHOBa KOMOMHATHBHOMN
M3MEHUYUBOCTH. MyTalMOHHAs HM3MEHYMBOCTh. Kiaccudukaius MyTaiiuii:
TEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa H NOPUYMHBI MYTAIUH.
Myrtarensnsle ¢akTopbl. 3aKOH TOMOJOTHYECKHX PsIOB B HacleACTBEHHON

n3menunBoctu H.M. Basuiosa

6.6

I'eneruka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
4eJI0BEKa: reHeaIOTHYECKU, OJIM3HEIOBBI, LIIUTOT€HETUUECKU,

OMOXMMHUYECKUH, MOJEKYJIsIpHO-TeHeTH4YecKuil. COBpeMeHHOe OmpeeeHHe




TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBaHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE
¢ momomiwto I1IIP-ananu3a. HaciaencTBeHHbIe 3a001¢BaHUS YeI0BEKa: TCHHEBIC
0oe3Hu, Oone3Hu ¢ HACJICACTBEHHON  TPEIpacIoyiOKEHHOCTHIO,
XpoMocomMHbIe  Oone3nn. CoMaTWYecKMe W TeHEpaTUBHBIC MYTallWu.
[TpuHIMIBL 310pOBOTO 00pa3za >KWU3HW, JUATHOCTUKH, NPOPUIAKTUKH U
JIEUEeHUS FeHETUYECKUX OoJsie3HEN. Meauko-reHeTHYECKOoe
KOHCYJIbTUPOBAaHKE. 3HAUYECHNE MEIUIIMHCKON TeHETHUKH B MIPEAOTBPAIICHUU U

JICYCHUU TCHETUYECKUX 3200JIeBaHUI YEITOBEKA
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuusi Kak Hayka M IpOLECC. 3apOXkIE€HUE CEJIEKIMH U JTOMECTHUKAIMSL.
71 VYuenne H.M. BaBuioBa 0 HEHTpax NPOMCXOXKACHUS U MHOT000pas3us
' KYJIbTYPHBIX pacTeHUil. LIEHTppl NPOUCXOKAEHUS AOMAIIHUX HKUBOTHBIX.
Copr, nopoza, mwramm
CoBpeMeHHbIE METO/Ibl CeNeKIUU. MaccoBblil M MHAMBUAYAJIbHBINH OTOOPHI B
CEJIEKIIMM PAaCTCHUM M >KUBOTHBIX. OlLleHKa 3KcTepbepa. bim3koponcTBeHHOE
CKpelirBanue — MHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YUCTBIX JIMHUI.
7.2 [ereposuc, wiaum rUOpuaHas cuiaa. HepoACTBEHHOE CKpEIIMBAHUE —
aytopununr. OtnanénHas rubpuamsanuss u e€ ycnexu. MckyccTBeHHBIH
MYTareHe3 W IOJIY4YEHUE IOJIUIIIOUIOB. JIOCTHKEHHUS CEJIEKIIUU PAaCTEHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorust kak OTpaciab MPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. OTallbl
co3nanusa pexkomOuHantHo JIHK u Tpancrennsix opranmszmon. Kierounas
73 nHxeHepus. Kierounele KynabTypbel. MUKpPOKIOHAIBHOE Pa3MHOKEHUE
' pactenuil. KiioHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3HCTBEHHBIX

OpraHu3MoOB. DKoJIorHYecKkue U 3Thuueckue npodnembl. MO — renerndecku

MOAUGUIIUPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon IIpoBepsieMbli 3JIEMEHT COACPKAHUS

1 DBOJIOMOHHAS OMOJIOT U

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

11 CBI/II[GTGJ'II)CTBa OBOJJIOIMH. ITaneoHTONIOTMUECKHE: oCICa0BaTCIbHOCTDh

IHOABJICHUSA BHIOB B MaJICOHTOJIOTMYECKOM JICTOIMUCHU, TMCPCXOAHBIC q)OpMBI.

buoreorpaduueckne: cxoacTBO U paznudue GayH u (HIop MaTEpUKOB M OCTPOBOB.




:‘)M6pI/IOHOFI/I‘IeCKI/IeZ CXoACTBa MW pasjinuus 3M6pI/IOHOB pPa3sHbIX  BHJOB
IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMquCKHeZ TOMOJIOTMYHBIC, AaHaJIOTMYHBIC,
PYAUMCHTApPHBIC OpraHbl, aTaBU3MBEI. MOHCKyanHO'6I/IOXI/IMI/ILICCKI/ICZ CX0JCTBO
MCXAaHU3MOB HAaACICACTBECHHOCTH M OCHOBHBIX MeTa00INYECKUX HyTef/'I Y BCCX

OpraHnu3mMoB

1.2

1.3

1.4

OpomononHas teopus Y. /lapBuna. [Ipeanochliku BO3HUKHOBEHHS JApPBUHU3MA.
JIBIOKyIIMe CUJIbl ABOJIONMH BUIOB 10 JlapBuHY (M30BITOYHOE Pa3MHOXKEHUE MPH
OTPaHUYEHHOCTH PECypCcoB, HeompeAenéHHas U3MEHYHMBOCTh, Oopnba 3a

CyILIECTBOBaHUE, €CTECTBEHHBII 0TOOP)

Cunrerndeckas Teopusi sBomonuu (CTD) u  ocHOBHblE €€ TMOJIOKEHHUS.

MuxkposBomtouus. [lomynsuus Kak eqMHULA BUAA U IBOTIOLIMU

JBmwxynme cuibl (pakTopbl) IBOIOIMH BUOB B IpHUpoie. MyTallMOHHBIH Mpo1iece
U KOMOMHATHUBHAs M3MEHUYUBOCTh. l[lomynsiMOHHBIE BOJHBI M Jpel¢ TIE€HOB.
M3onsmus u murpanusi. ECTeCTBEHHBIN 0TOOp — HANIPABIISIONINA (PaKTOP IBOJIIOIINH.
@DopMBI €CTECTBEHHOT0 0TOOpA.

[IpucnocoOneHHOCT,  OpraHU3MOB  Kak  pe3ynbTar dBoiouuu. [Ipumeps
npUcnocoOIeHni y opraHu3MoB. ApoMop(O3bl U UAHOAIANTALIUH.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHbIE (hOpPMBI BUOOOpPa30BAHUS:

reorpagu4eckoe, FKOJIOTHIECKOe

1.5

2.1

MaKpO3BOJ'IIOI_[I/I$I. cDO]I)M]':»I 9BOJIIOIINH: (I)I/IJ'IGTI/I‘IGCKEUI, AUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BooLUN
Bo3HMKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMJie

JloHay4yHble TPEACTAaBICHUS O 3apOKICHUM KU3HU. HayuyHble rumoressl
BO3HUKHOBEHHUs KH3HU Ha 3emiie: aOWOTeHe3 H MaHCIepMus. XUMUYecKas
SBOJIIOIHUSA. JKCHEPUMEHTAIBHOE TMOATBEPKICHUE XHUMHUYECKOW  HBOJIOLIMH.
Havanenbie stanbel Ouonoruueckoit spomtonmu. ['mmoresa PHK-mupa. IlepBbie

KJICTKHU 1 UX 3BOJIOIMA. (I)OpMI/IPOBaHI/IC OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

2.2

PazButue xu3Hu Ha 3emiie mo spaMm M nepuonaMm. Karapxeil. Apxelickas u
npotepo3oiickast dpel. [lanmeos3oiickas dspa u €€ TepHOAbl: KEMOPHUHCKHA,
OPIOBUKCKHM, CHIIYPUMCKUN, JEBOHCKMW, KAaMEHHOYIOJIbHBIM, TMEPMCKHUH.
Me3so3olickas 3pa u €€ nepruobl: TPUACOBbIN, IOPCKUA, MEJTIOBOM.

Kaitno3oiickas spa u e€ nepuopl: NaJeoreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTuKa KiauMaTa M Te0JIOTMYECKUX IporeccoB. (OCHOBHBIE ATalbl
OBOJIIOIIMUA PACTUTEIBHOTO U JKUBOTHOTO MHUpPa. ApomMopdo3bl y pacTeHUU Hu

KHUBOTHBIX. HOHBHGHI/IG, pacuBET U BBIMUPAHHUEC I'PYIIIT JKUBBIX OPraHU3MOB




2.3

2.4

Cucrema OpraHu4Y€CKOro Mupa KakK OTpaXCHUC  OSBOJIIOLUH. OCHOBHEIE

CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

OBoironMs 4eloBeKa. AHTpONOJIOrMs Kak Hayka. Pa3Butue mnpelncTaBiIeHM O
MPOUCXOXKACHUN YesroBeka. MeToasl u3ydeHus aHTpomnoreHe3a. CxoacTtBa u
pa3iauuns 4ea0BeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MT0JIOKEHNE YETIOBEKA.

JBuxyme cunbl (dhakropbl) aHTponoreHe3a. HacriencTtBeHHas M3MEHYMBOCTh U
€CTeCTBEHHBIH 0TOOp. OOIIECTBeHHBINH 00pa3 )KU3HU, U3TOTOBICHUE OPYIUH Tpy/a,

MBIIIJICHUE, PE€Yb

2.5

OCHOBHBIE CTaJUM W BETBH SBOJIOIMH 4YEJIOBEKA: aBCTpaJIONUTEKH, YemoBek
ymensid, YenoBek mnpsmoxoasmmii, YenoBek HeaHaepTaibCkuii, YemoBek
pasyMHbIii. Haxonku HCKOIMAaeMbIX OCTAHKOB, BpEeMsi CYIIECTBOBaHHUSA, 00JIACTh

pacrnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAUS

2.6

3.1

3.2

3.3

Yenoeueckue packl. OCHOBHBIE OOJIBILIME pachl: €BpoleouHas (eBpas3uiickas),
HErpo-aBCTpAJIONIHAS (3xBaTOpHANbHAS), MOHTOJIOHTHAs (asmarcko-
amepuKaHckasi). UepTbl IPUCIIOCOOICHHOCTH MPEICTABUTENEH UeIOBEUECKUX pac K

YCJIOBUAM CYIICCTBOBAHUA. EI[I/IHCTBO YCJIOBCYCCKHUX pac. KpI/ITI/IKa pacusma
OpranusMbl 1 OKpy»Karolas cpea

OKojorusi Kak Hayka. 3aJaud W paslienbl 3KOJOTMU. MeTonbl 3KOJIOrMYeCKHUX
UCCIIEIOBaHUM. DKOJOTH4YecKkoe MHpOoBo33peHue. Cpeapl 0OUTaHUS OPTraHHU3MOB:

BOOHAaA, HA3CMHO-BO3AylIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAs

Oxonoruyeckue  Qaxtopel.  Knaccudukanus — 5KOJIOrMYECKHX  (PaKTOPOB:
abuoTnyeckre, OHOTHYECKHE U aHTpONOreHHsle. JlelicTBUE HKOJOTHYECKUX

(haKkTOpOB HA OPTraHU3MBI
AbGnoTtnueckue (akTopbl: CBET, TeMIlepaTypa, BIAXHOCTb. DoTonepuoausm.
[IpucniocoOnenust  OpraHu3MOB K  JEUCTBUIO  aOMOTHYECKUX  (PaKTOpOB.

buonornueckue PUTMBI

3.4

3.5

buotnueckue ¢dakropel. Buapl OnoTHYecKMX B3aUMOJCHCTBUI: KOHKYpPEHIUS,
XUIIHWYECTBO, TMAapa3UTU3M, MYTyaldu3M, KOMMEHCAIu3M (HaxJeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIM3M,  HeHTpanmu3M.  3HauyeHHe  OMOTHYECKUX

BSaHMOHeﬁCTBHﬁ JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6H1€CTBaX
DKOIOTHIECKHUE XapPaKTCPUCTHUKU IOITYJIAINHN. OCHOBHBIE TTOKa3aTeIn TIOIMYJIAIUN:
YUCJICHHOCTb, IINIOTHOCTH, POXKAACMOCTb, CMCPTHOCTb, HNPHUPOCT, MUT'pALHA.

JluHamuKa 4uCICHHOCTH MOMYJISIUN U €€ perysius

Coo011ecTBa ¥ DKOIOTHUECKHE CUCTEMBI




CoobmectBo opraHuzMoB — OuoneHo3. CTpykTypbl OMOIEHO3a: BHU0Bas,
4.1 NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Buasl-nomuHantel. CBs3M B

OuoLIEHO3€E

Okonoruyeckne cucteMbl  (9kocucremsl). IloHsTe 00 sKkocucremMe WU
OouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BelecTB U NOTOK SHEPTUU B SKOCHCTEME.
4.2 Tpoduueckue (muiieBbie) ypoBHU 3KocucTeMbl. [IumieBbie nenu u ceti. OCHOBHBIE
IOKa3aTean SKOCHCTeMbl: Ouomacca, MPOAYKLHUSA. ODKOJOTHYECKUE MHPaMUIBL:
OPOAYKIMH, YHUCJIEHHOCTH, Ouomacchl. CBOMCTBAa 3KOCHCTEM: YCTOWYUBOCTD,

caMoperyJsanus, pa3BuTuc. CYKLIGCCI/ISI

[TpuponHbie 3KOCHCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMa XBONHOIO WU
HIMPOKOJIMCTBEHHOTO Jieca.

43 AHTpPOTIOTE€HHBIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. Ypb0o3KoCHUCTEMBL.
' buonoruueckoe u X035UCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasHooOpazue kak Qaktop ycroiumBocTH dKocucteM. CoxpaHEHHE

OMOJIOrNYeCcKOro pa3HooOpas3us Ha 3emiie

VYuenue B.1. Bepnanckoro o Guoctepe. I'paHulipl, cocTaB U CTpyKTypa 6uocgepsl.
Kusoe BemectBo u ero ¢ynkuuu. OcobeHHOCTH Ounocdepbl Kak Triao0aabHOM
4.4 sKocucTeMbl. Jl[MHaMHuUeckoe paBHOBecue M oOpaTHas CBA3b B Ouocdepe.
KpyroBopoTsl BemecTB W OHOT€OXMMHYECKHE LHWKIBI AJIEMEHTOB (yriiepoja,

a30t1a). 30HaNBbHOCTb Ouochepbl. OCHOBHBIE OMOMBI CYIIIN

YenoseuectBO B Omochepe 3emnu. AHTpomoreHHble W3MEHEeHHs B Ouocdepe.
45 ['moGasibHBIE HKOJIOTUYECKUE TTPOOTIEMBI.
OcHOBa  pallMOHAIBHOTO  YOpPAaBIEHUS MPUPOAHBIMU  pecypcaMH U HX

UCIoJIb30BaHue. JlocTuykeHus: OMOIOTHH U OXpaHa MPUPOJIbI

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYHEHUKA
buonorust: 10-i xnacc: 6a30BbIi ypoBeHb: yueOHUK/B.B. [Taceunuk, A.A. KameHnckui,
A.M. Py6roB; non pea. B.B. ITaceunuka. — 5-e uzganue. Mocksa: [Ipocsemenue, 2023.
buomnorus: 11-i knacc: 6a30BwIit ypoBeHb: yueOHUK/B.B. [Taceunuk, A.A. KameHnckui,
A.M. Py6noB; non pexa. B.B. Ilaceunuka. — 4-e uzganue. Mocksa: [Ipocsemmenue, 2022.
METOAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISL
VYuebHoe nocobue
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
POIII,
SIxnacc,

Ypu.py,



HuTepaktuBHOE yueObHOE ocobue "Harnsanas 6uonorus",
OUIIN,

bub6munoteka LIOK,

DyHKIMOHAIbHAS [ paMOTHOCTH
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