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HHOACHUTEJBbHASA 3AIINCKA

[Ipu pa3paboTke MNporpaMmbl MO OMOJIOTMU TEOPETHUECKYI0 OCHOBY IS
OTIPEICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJCPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, colepKaHusi, pe3ylbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6pasoBanus B Poccuiickoii dexpepanuu, a TaKKe IOJIOXKEHHUSI O
cnenuduke OMoJIOrHH, €€ 3HAYCHUH B MMO3HAHUM KUBOM MPUPOJILI U 00eCrIeYeHUH
CYIIIECTBOBAaHMSI YeloBeYeCKOro obimiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
oTnpeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPAMMBbI [0 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T NOpeACTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUA OOYHAIONIUXCS CpeJACTBAMHU
yueOHOoro mpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 paslieJaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€M, JIOTUKKM 0OOpa3oBaTEILHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00y4YaroIuXCsl.

B nporpaMmme mo OuoNIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaroIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABJICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpPHUPOJHON cpeje.
[TosTOMy HapsIy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a Tak)Ke 3HAHUHN O
CTPOCHHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJIA PEIICHUSI IPUKJIAIHBIX 3a7a4, B
TOM YHCIie: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIoBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEACHUA B OKpYXKAIOIIEW NPUPOJHOW cCpene, aHaau3a
BIIMSIHUSL XO3SIMCTBEHHON JAESTEIbHOCTH YEJIOBEKA HAa COCTOSHHUE MNPUPOJHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HATPaBIEHHOCTH
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO O0OecreueHus
YCIIOBUM JUIsl pEUIEHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO



oOpa3oBaHMs, KoTopas mpenanojaraer (QopMupoBaHue y oOOydaronIuxcs
CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MHpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTHUHE MHpA, paclIMpsieT U 0000IIaeT 3HaHUSI O KUBOUM mpupoje, e
OTJIMYUTENbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBHUSI  JJIs: TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBLI,  (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTHYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOW MIPUPO/IE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OUOIOTUST UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3aLUU
oOyuaronuxcs. M3ydenue 6uosornn odecreynBaeT yciaoBus s GOpMUPOBaHUS
WHTEJUICKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE MOJIOKEHHSI O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJAEpKaHUsA, TMPEJCTABICHHOTO B IporpaMMme IIo
OHnoNIOTHN.

OT60p coxaepkanus yueOHoOro npenmera «buosnorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMKA KyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jd, B COOTBETCTBUH C
KOTOPBIM OOy4arouuecs: JOJDKHBI OCBOMTh 3HAHUS W yMEHHUS, 3HAYUMBIC s
dbopmupoBaHus OOIIEH KyJIbTYphI, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U MpaKTUYECKor AesitenbHOCTH. Oco00e MECTO B ATOM cHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIONIUX  T'yYMaHH3AIUU
OMOJIOrMYECKOro 00pa3oBaHMUsL.

CTpyKTypHpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepuajia B IpOrpamMme IO
OMOJIOTMM OCYILECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTrO To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa ¥ MHOTrooOpasue OpraHM4ecKOro MHpay,
«IBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

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



OpraHu3ali >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JJI TPaAMOTHBIX JEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTimkeHne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl 3HAaHUW O OUOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIlUX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3un U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPraHW3aIlUU, BBIIAOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CTIOCOOHOCTEH B MPOIECCe aHAIM3a JAaHHBIX O TMYTAX Pa3BUTHS B
OWOJIOTHY HAYYHBIX B3TJIIIOB, WIAEH M TIOJIXOJOB K HM3YYCHHIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIUY;

CTAaHOBJICHME Yy oOOydJarommxcst oOmeil KylnbTypbl, (YHKIIMOHAJILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLEHUBATDH SIBIICHUS OKPY>KAIOIIETO
MHpa JKHBOW MPHUPOILI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
W3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTUH M arpoOHOTEXHOIOTHIA;

BOCTIUTaHNE YOEXKIAEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YCJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEU, COOTI0OICHUS ITUYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOH KYJIBTYPHI, 1T (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUM B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpemnero o6miero oOpasoBanus «buomorus», m3zydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTCIIBHBIM YYEOHBIM IMPEIMETOM, BXOMASIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 kmacce — 34
yaca (1 yac B He/IeJ10).



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

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
M3YyYEeHUH OMOJIOTUUYECKUX 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 MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIIU
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 MHUHEpaIbHBIX BellecTB B KieTke. I[loanepikanue
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). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



depmeHTHl — Oumosormueckue Katanm3aTopbl. CrTpoeHue (epMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

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

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢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. Knerounas Teopus — npuMep B3auMOIEUCTBUS
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 CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHUTOXOHJIPHUH, ILUIACTHJIBI.
[Ipoucxoxxenrne MUTOXOHJpUN W TiacTun. Bunbl mmactun. HememOpaHHbIe
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sanpa: sepHas o0oJovKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. 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.

Huarpammsbl:  «PacrpeneneHne XUMHUYECKMX JJEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. [JHK», «Ctpoenue mMomnexybl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIETKN», «CTpOEHHUE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopatopHass pabora No 2. «/3ydyeHue CTpOeHHsS KIETOK pacTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEPreTUUeCKuid OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
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.

®ortocunTte3. CBeroBas u TeMHoBasg (a3pl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KJeTKe. PaciierieHune BelecTB, BBbIICICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeEeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OxkucnurensHoe dhochopunupoBanue. D¢ hHeKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie popmbl sxu3Hu — BUpychl. Mictopust otkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacreHuid, XWUBOTHBIX M YEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — BozOyautens CIIM/la.



OOpatHast ~ TpaHCKpHUMIMs, peBepraza ©u  uHTerpasa. IIpodunaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuid, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xuzHeHHbM nukin Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KneTounsli 1MKi, WIM >KU3HEHHBIM LUK KieTkd. WMHTepdaza m MHTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOXKEHHMSI W  WHIUBUIYAJIbHOTO  pPa3BUTHUSA
OpraHU3MOB.

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

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U mosioBoe. Buasl 6ecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxondinne Ha CTagusix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI 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 CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (HaKTOPbI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct m pasButne pactenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lemenue kieTku Oaktepuity, «CTpPOCHHE TIOJOBBIX KJIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsMOe pa3BUTHE», «l aMeTOreHe3 y MJIEKONUTAIIUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIUTAIOWIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknaes B KJIETKax
KOpEIlIKa JIyKa», MarHUTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKaX KOHUMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

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

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMmet u 3amaun reHeTrku. Ictopus pa3BUTHs TEHETUKU. POk uTosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMaX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonoruOpuHOe CKpelIMBaHUEe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

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

CueruieHHOe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO F€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['eneTnka mosa. XpoMOCOMHOE OIpEEIeHUE Moja. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHble oOpraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbIN psil ¥ BapuallMOHHAS KPUBas.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 U TMOJIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UYKCIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTUKH, TPOPUIAKTUKH U JICUCHUS TeHETUYECKHUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue  OCHOBBI  JAWTMOPUAHOTO  CKpeliuBaHus»,  «Meio3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKaloHHas W3MEHYHUBOCTH», «HaciemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

ObopynoBanue: Moaenu-anmuIMKaun «MOHOTHOPUAHOE CKpEeLIMBaHHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MuUKpompemnapaTr «Jpo3oduna» (HOpMma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlabopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

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 Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
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 — ayTOPUIMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3smoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUMU.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okoyoruueckne W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[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 rudpuausamnus», «Padbotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuiit «CenbCKOX03IHCTBEHHBIE PACTEHHUS.



JlabopaTopHble M NpakTHYeCKHEe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. DBOJIOLIMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONMHU. [laneoHTONOTHYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pPYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHJIBI SBOJIONMU BUAOB 10 [lapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBosonus. [Tonynsnusa kak eIMHUIA BUAA U 3BOJIIOLUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Iprcnoco6IeHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsl
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

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

MaxkpoaBomorusi.  DPopMbl  IBOMIOIMHN:  (QUIIETUYECKAs, TUBEPTEeHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

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

JlemoHcTpanum:



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

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA3OBAHHEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKW», MUKponpemnapat «/lpo3oduna» (Hopma, MyTaruu (GoOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE 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 3emue.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbt
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOIOIMU. HavyanbHble dTanbl
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
npoTepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

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



XapakTepucTUKa KJIMMaTa U Te0JOrnyeckux IporeccoB. 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  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasummi, YenmoBek HeaHIepTalbCkui, UYenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
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 CoaHEUHOH cHcTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoOBpeMEHHash CHUCTeMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAaJCOHTOJOTHYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CIENKH WIIU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIoBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

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



OKcKypeHsl «IBONIOLUA OPraHUYECKOTO0 MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJOorus KaK HayKa. 3ajauu U pa3aeibl 9KOJOTuh. MeTOoabpl SKOJOTHUECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotuyeckue, OHMOTHYECKHE U AaHTPOIOreHHble. JIeHCTBHE HKOJIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

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

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nomyasiund. OCHOBHBIE IOKa3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxemsl: kapTa «[Ipuponnbie 30Hb1 3eman», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Typenbkny, «llumiesbie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTaHUS.

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.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

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



KOHCYMEHTHI, PeAYIeHTh. KpyroBOpoT BEMIECTB ¥ TOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. 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 JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

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

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHHUs B Ouocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

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

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumpr u cxemsl: «llumeBsie 1enu», «bHUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUcTEMa MHUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «IlouBa — BakHEHIIasi COCTaBJISIOMIAS
ouochepry, «DakTopsl Aerpaganuu mousy, «llapaukoBbiit 3pdex», «DakTopsl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: Mojenb-anmanKanus «TunuuHple OMOLIEHO3bD», TepOapuii
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnas knura Poccuiickoii ®enepannu, H300pakeHUs OXPAaHAEMBIX BUIOB
pPaCTEeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI I10
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCS TMPOrpaMM  CpeJHero oomero o0pa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CMOCOOHOCTHh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3ynbTAaThl OCBOEHUS NpeaMeTa «bHOIOrus JOCTUTarTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpoOlleccaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPpAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOM IIE@HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEJILHOMN JAEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKON TpaXJaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEIUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHUMAaHNE AYMOITMOHAIIBHOTO BO3ACHCTBUS KUBOW TIPUPOIBI M €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO JIESITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOUHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEU CPELBIL;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWUi  TMOBEACHUS B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUIOB,
aKocucTeM, orochepsr);



AKTUBHOE HEINPHUITHE JCUCTBHM, TMNPUHOCAIIMX BpPEH  OKPYKarOIIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAILIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKOMN JIETEIbHOCTH SKOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3/IaHUH LEJIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TIPUPOJHBIX PECYpCOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommxcs, GopMupyeMon
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCMOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOYEHUsS Ha OCHOBE HAay4yHBIX (PAKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTM HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYLIECTBISATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMNA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEUCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YyHUBEpCaJbHble y4eOHbIE JCUCTBUA B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIUpOBaTh W aKTyaJlM3UpoOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIe MPU3HAKH, YCTAHABIIMBATDH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHYECKHE PAaCCYXIACHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEUYM  pa3sHOr0  poAa, BBIIBICHHBIX B Pa3jIUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalnW3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PELICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YY€OHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTHYECKYIO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH()OPMAITHIO PA3TUIHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAcTloO3HaBaHWA W 3alUTHl  WH(OpMaIuwy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyIupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM  COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JACUCTBUA MO €€ NOCTHKEHUIO: COCTABIIITH IUIAH JCHUCTBUU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIEHU C TO3ULUUNA HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHre YHHBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSX M IOCTYIIKax IO OTHOLIEHHIO K KMBOU NPHUPOE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH pPEIICHHs Npo0JeMbl €  y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMAaTh MOTMBBI M apPryMEHTBl JPYTMX I[PU AHAIU3E PE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTHl JPYIMX IIPH AaHAJINU3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jIMUYHBIX y4EOHBIX CUTYyallUsX, a TaKXKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA ISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEeH BeEIIeCTB U MpeBpallieHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJICHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensTe rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, HCIOJIb30BAHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHUE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATH CYIIECTBEHHBIC MPU3HAKU BHUPYCOB, KJIETOK MPOKApUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHHSI, PA3MHOKEHMS, HWHIUBUAYAIbHOTO pPa3BUTUS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3IOPOBBS
OKPY>KaIOIIUX JIFO/IeH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHble TEHETHYECKHE 3aJayd Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HAaclIeJOBaHUs MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHONOTHH,
MEAWIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHUCKHUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKUE (PaKTOpPBI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTBI, pPEAYIEHTHI, IeMd MHUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOJCHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W JKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBECHHOMN
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEM MECTHOCTU, KPYroBOpPOTa BEIIECTB W OUOTCOXUMHYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedeHus O0e30IMacHOCTH CBOETO 3I0POBbsi U 3/10POBbSA
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
NPUPOTHON cpene, MOHUMAaHUE HEOOXOTUMOCTH WCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

yMEHUE peliaTh dJIeMEHTApHbIE OMOJOTUYECKHUE 3a/1aud, COCTABISATH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATb M HWHTEPHPETUPOBATH HHPOPMAITUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TTOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO O3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bubnuoreka [{OK
1 broorit kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
UBBIC CHUCTEMBI U UX OpraHu3aIus 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 5 0 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 KuzneneaTeIbHOCTD KIETKH 10 0 0 https://m.edsoo.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 0 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 3 0 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 0 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4



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

11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pPa3BUTHE KU3HU Ha 9 0 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > 0 L https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 11 2 0 https://m.edso.ru/7fA1ecT4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIIACC
KoanuecTBO yacoB JyekTpoHHbIE HUGPOBHIE
Ne i/t Tema Ypoka KO]—[TpO_]‘[])H],]e HpaKaneCKne OﬁpaSOBaTe.]II)HbIe
Beero padoThI padoThI pecypchbl
buomorns kak m©Hayka. CBsS3p OHOJOTHH C
OOIIECTBEHHBIMH, TEXHHYECKUMH W JIPYTHMH Bu6miorexa LIOK
1 EZTZCTBZ%HHMH Ha};KiMH’ Q)Plznocoq);e:,()amxon, 1 0 0 https://m.eds00.ru/863e6122
TETUKOWM W  TIPaBOM. I OWONOTMH B
(hopMupoBaHUT COI;peMeHHOﬁ HAyYHOW KapTUHBI https://m.edsoo.ru/863e632a
mupa. CrctemMa OMOJIOTHYECKUX HayK.
Mertonbl [IO3HaHUsA KUBOHI NIPUPOABI
(HabnroneHue, IKCIICPUMEHT, OIHCaHHE,
U3MEpeHHe, Kiaccu(UKanusa, MOJCIMPOBaHUE, Bubmorexa [[OK
2 CTaTUCTHYECKas 00paboTka JIAaHHBIX). 1 0 0.5 https://m.eds00.ru/863e6122
ITpakTuueckass paGora Ne 1 «Mcnosib3oBanue T '
Pa3IUYHBIX MeTO/10B npu H3y4YeHUH
OMOJIOTHYECKHX 00HEKTOBY
JKuBbie cucteMbl (OMOCHCTEMBI) KaK MPEIMET
u3ydeHus: ouonoruu. OTINYNE KUBBIX CHCTEM OT
Heopranudeckoil mpupoasl. CBolicTBa OHOCUCTEM
3 M HUX pazHooOpaswe. YPOBHH OpraHHU3alNH 1 0 0 Bubmorexa [JOK
onocHcTeM: MOJIEKYJISIPHBIH, KJICTOYHBIH, https://m.eds00.ru/863e6564
TKAQHEBBIM, OpPraHU3MEHHbIA, MOMYJSLUOHHO-
BHJIOBOM, IKOCUCTEMHBINA (OHOTEOIICHOTHISCKHA),
OuocdepHbIit.
XUMHYECKUII  COCTaB  KIETKH. XHMHUYECKUE
. ]33J'ICMGHTI>IZ MaKpO3JIEMEHTHI, M(I/II)KPOSJI@MGHTBI. . . . Bubnmorexa LIOK
0/l1a U MUHEpaibHble BellecTBa. DyHKIMU BOJIBI _
u MI/IHepaJ'IBHII))IX BEIIECTB B KIIETKE. I}I[ozmepmaﬁne https://m.eds00.0u/863e67 ¢
OCMOTHYECKOT0 OajaHca.
S Awmoicont .~ wonowepn Goneon ) 0 0 bubmorexa (0K
Hezamenumble U 3aMEHUMBIE aMUHOKHUCIIOTHI. https://m.eds00.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

AMVHOKHUCIIOTHBI COCTaB. YPOBHU CTPYKTYpBI
0enKoBOM MOJEKyNbl (TepBUYHAs, BTOPHYHASA,
TpeTU4HasT ¥  YETBEPTUYHAs  CTPYKTYpa).
Xumuueckue cBoiicTBa OenkoB. buonormueckue
(hyHKIUHU OENKOB.

®epMeHTHl — OHWOJOTHMYECKHE KaTalln3aTOPHI.
Crpoenne  (depmeHTa: aKTHBHBIA  TICHT,
cyOctpatHas  crnenupuaHocTh.  KodepmeHTsI.
Burtamunsl. OTnuaus (hepMeHTOB oT
HEOpraHW4Yecknx Karaiam3atopos. JlaGopaTopHas
pa6ora Ne 1 «HM3ydyeHue KaTaJIUTHYECKOMH
AKTHBHOCTH  (epMeHTOB (Ha  mpuMepe
aMWJIAa3bl WIH KaTAaJa3bl)»

VYrieBoapl: MOHOcaxapuisl (TIOKO3a, prbo3a
JIE30KCHUpr003a), JMcaxapubl (caxapo3a,
JIAaKTO3a) W TONHCaXapuabl (Kpaxmai, TIUKOTEH,
[EJUTI0N03a). buonornueckue (byHKIIH
YTJICBOIOB. JIunm et TPUTIHLEPHIBL,
hocomunu b, CTEPOUIBI. TlMunpodunsHO-
ruapodoOHbIe CBOMCTBa. buonornueckue
¢yskunn  smnunos.  CpaBHEHHE — YIJICBOJOB,
0€JIKOB M JIMMUAOB KaK HCTOYHUKOB DHEPTHU.

Hyxneunnossle  xucmorsr: JIHK u  PHK.
Hyxneotnibl — MOHOMEpPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenme wu dyaknuu JHK. Crpoenme wu
¢yaknun PHK. Buner PHK. AT®: crpoenne u
(DYHKIUH.

Ilutonorust — Hayka o kierke. Kiierounasa teopust
— TpuMep B3aUMOJCWUCTBHS uJeH U (aKTOB B
Hay4YHOM NO3HAHUU. METOAbI U3YUEHUS KIIETKU.

0.5

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

bubmoreka IIOK
https://m.edso00.ru/863e6870

bubmoreka IIOK
https://m.edso0.ru/863e6d5c

bubmuoreka IIOK
https://m.eds00.ru/863e6e88

10

Kietka xak menmoctHas >kuBas cucrema. OOmue
MpU3HAKK  KJETOK:  3aMKHyTas  HapyXHas
MeMmOpana, monekynbl JIHK kak reHermyeckwuii
amnmapar, CUCTeMa CHHTe3a Oerka.

Bu6nmoreka IJOK
https://m.edso00.ru/863e6e88

11

Tunst KIIETOK: JyKapuOTHIEeCKas u

0.5

bubmuoreka IIOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

npokapuotndeckas. OcCOOEHHOCTH  CTPOEHHUS
MIpOKapHOTHYECKON KieTku. KierouHas cTeHka
Oaktepuii. CTpoeHUE DSYKapUOTHYECKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, KUBOTHOU U
rpubHOil kneTku. Jlaboparopuass pagora Ne 2
«M3yyeHne CcTpoeHMsI KJIETOK PacTeHHId,
JKUBOTHBIX, TpuOOB W OakTepmii  mox
MHKPOCKOIIOM Ha TOTOBBIX MUKpoONpenapaTax
W UX ONHMCaHNe)

https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863e716c¢

12

IIoBepXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAs
CTEHKA, TIINKOKAIHKC, X (byHKIHIH.
IInasmaTnueckass MemOpaHa, €€ CBoOWcTBA U
¢yakmun.  [utorutasma w €€ OpraHOWIBL.
OpnomemOpannble opranounsl  kietku: OlIC,
ammapat ['ompmku, mu3ocoMel. [lonmyaBToHOMHBIE
OpTraHOWABI KJIETKH: MUTOXOHJPHUH, TIUIACTUIBL.
[Ipoucxoxnenne MUTOXOHAPUI U TIacTull. Buabl
miactua. HememOpaHHBIE OpTraHOWABl KIETKH:
pUOOCOMBI,  KJIETOYHBIA  IIEHTP, ILIEHTPHOJIH,
pecHuukH, KryTuku. OYyHKIHA OPTraHOUIOB
KJIeTKH. BKimroueHus.

bubmuoreka LIOK
https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716¢

13

14

Slapo — perynaTopHslil LeHTp KineTku. CTpoeHue
aapa:  spepHas — 000JOYKa,  KapHoIUla3Mma,
XPOMAaTHH, SIPBILKO. XPOMOCOMBI. TpaHcmopt
BELIECTB B KIIETKE.

OOMeH BelecTB, UiId MeTadOIN3M. ACCUMMIISIINS
(rutactudeckuid  oOMEH) H JMCCUMUJISLIMS
(aHepreTryeckuil 0OMeH) — IB€ CTOPOHBI €AMHOTO
mporecca  MeTaboJIM3Ma. Poms  3akoHOB
COXpAHEHHsl BELIECTB M JHEPIHMM B TMOHMMaHHUU
MeTaboIu3Ma. Tumbt  oOMeHa  BEILECTB:
ABTOTPOQHBIH u reTepoTpOQHBIN. Ponb
(depMeHTOB B OOMEHE BEIIECTB W IPEBpaICHUN
SHEPIUU B KIIETKE.

bubmuoreka IIOK
https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716¢

bubmmoreka IIOK
https://m.eds00.ru/863e766¢

15

®otocunre3. CperoBass W TeMHOBas  (a3bl
(dorocunTe3a. Peakin ¢dorocunTesa.

bubmuoreka IIOK
https://m.edso00.ru/863e7c98



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

OddexTuBHOCTH (dhotocunTesa. 3HaueHue
¢dorocuHTe3a A KU3HM Ha 3emie. BrusHue
ycIoBUH cpeasl Ha (OTOCHHTE3 W CHOCOOBI
MOBBIIICHHUS €0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacreHuii. XeMOCHUHTE3. XEMOCUHTE3UPYIOIIHE
Oaktepuu. 3HaUEHHE XEMOCHHTE3a JUIA KU3HHU Ha
3emuie.

16

DHepreTHUecKuit 0OMeH B KJETKe. Pacmiermienue
BEIIECTB, BBIJCICHHE M  aKKyMYJMPOBaHHE
SHEPTUM B KJIETKE. OTallbl 3HEPreTHYECKOro
obmena. ['nmmkonmms. bpokeHme W €ro BHIBL
Kucnoponnoe  oxucieHue, wWIM  KIETOYHOE
nmeixanue. OkucnurensHOe (hocdopumpoBaHue.
O} PeKTHBHOCTH IHEPTETUIECKOTO OOMEHA.

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

17

18

19

Peaknum MmaTpu4HOro cuHTE3a. ['eHeTHyeckas
uapopmarusa u JJHK. Peanuzanus reHeTmdaeckoit
nHpOpMaIK B KieTke. | eHeTHdeckuid Koa u ero
cBolcTBa. TpaHCKpUNIUS — MATPUYHBI CHUHTE3
PHK. Tpancmsiius — OumocuHTe3 Oenka. DTarbl
Tpancisauun. KogupoBanme amuHOkuCIOT. Ponb
pubocomM B OnocuHTE3€e OelKa.

Hexnerounsle ¢popmbl ku3HH — BUPYCHL. VcTopus
otkpeiTust  BupycoB (. W. VBaHoBckwuii).
OCOOCHHOCTH CTPOCHUS W JKU3HEHHOTO IMKJIA
BupycoB. bakrepuodaru. bBosesnn pacteHwuid,
KUBOTHBIX W YEJIOBEKa, BHI3BIBAEMBIE BHUPYCaMH.
Bupyc wummynomedunmra uenosexka (BUY) —
B030ynutens CIIM/la. OGpaTHas TpaHCKPHITLHSL,
peBepraza u  uHTerpasza.  [Ipodumiaktuka
pacnpocTpaHeHUs! BAPYCHBIX 3a00J1€BaHUi.

KrneTtouHslit mUKII, WK )KU3HEHHBIA UK KIETKH.
Wurepdasza u muto3. IIporeccsl, nporekaronue B
nHTephaze. Perummkanust — peaxiusi MaTpHIHOTO
CHHTE3a JHK. Crpoenne XPOMOCOM.
XpoMOCOMHEII HAOOp — KapHOTHUIL. JIUTUTONTHBIH
" TaTUION THBIH XPOMOCOMHBIE HaOOPEIL.

0.5

bubmuoteka LIOK
https://m.edso00.ru/863e796e
https://m.edso00.ru/863e796e

bubmuoreka IIOK
https://m.edso00.ru/863e7540

bubmunoreka IIOK
https://m.edso0.ru/863e7dc4
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XpoMaTumsl. HuTtonorunueckue OCHOBBI
Pa3MHOXXEHUS M HMHIUBHAYAJBHOTO pa3BUTHS
opranu3moB. [lenenue knetku — muro3. Craguu
muTo3a. IIponeccesl, mpoucxoasmue Ha pPasHBIX
CTaauAX MHUTO3a. bronornyeckuii cMpIC MUTO3a.
[Iporpammupyemast TuOEIb KIETKH — allONTO3.
JlabopaTopHas padora Ne 3 «HaOaronenmne
MHTO03a B KJIETKaX KOHYHKA KOPelIKa JyKa Ha
FOTOBBIX MUKPOIpenapaTax»

20

DopMbl pa3MHOKEHHS OPraHM3MOB: Oecrojioe u
nosoBoe. Buapl  0ecrmosioro  pa3sMHOKCHHS:
JeJIeHde  HanBoe, IOYKOBAaHHE  OJHO- |
MHOTOKJIETOYHBIX, CropooOpazoBaHue,
BCTETaTHBHOE pa3MHOXeHHe. VCKycCcTBEeHHOE
KJIOHHPOBAHHWE OPraHW3MOB, €r0 3HAYCHHE IS
cenekiuu. [To0BOEe pasMHOKEHHE, €r0 OTINYUS
OT 0ecII0JI0rO.

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

21

22

23

Metios. Cragun Meno3a. IIponeccsl,
MPOUCXOASIINE Ha cTramusx Mmeiosa. lloBeneHue
XpPOMOCOM B Meio3e. Kpoccunrosep.
Bronornyeckuii cMBICIT M 3HAUCHHE Mei03a.

I'ameTorene3z — mporecc 00pa3oBaHHs IOJOBBIX
KJICTOK y JKNBOTHBIX. ITomoBeIe JKCJIE3bI:
CEMCHHHUKHU U SUYHUKU. O6p330BaHI/Ie " pa3BUTHC
MOJIOBBIX ~ KJIETOK — TaMeT (CrepMaTo30ui,
SAAIEKIIeTKa) — CHepMaroreHe3 MW OBOTEHE3.
OcobeHHoCTH CTPOCHUS SIALIEKJIETOK u
CIEepMAaTO30UI0B. OmnnonoTBOpeHHeE.
[Taprenorenes. JlaGoparopHasi padora Ne 4
«MA3yyeHne cTpoeHHs] MOJOBBIX KJIETOK Ha
roTOBbIX MUKPOINpenapaTax»

WNunuBuayansHoe pasButTHe (oHTOTEHE3).
DOMOpHOHaNIbHOE pa3BUTHE (IMOPHOTreHEe3). DTallbl
SMOPHOHANILHOTO  Pa3BUTUS Y  MO3BOHOYHBIX
JKUBOTHBIX: npobieHue, racTpyJIsIus,
opraHorene3. [locToMOpHOHAIEHOE  pa3BUTHE.

0,5

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

Bu6nmoreka IJOK
https://m.eds00.ru/863e81h6

bubmunoreka IIOK
https://m.eds00.ru/863e8436
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https://m.edsoo.ru/863e8436

THumbl TOCTIMOPHOHAIBHOTO Pa3BUTHUS: MPAMOE,
HempsiMoe (inunHOYHOe). BrnusiHue cpenasl Ha
pa3BuTHE OpraHu3MOB, (AKTOPHI, CIOCOOHBIC
BBI3BIBATh BPOKAEHHBIE YPOICTBA.

Poct wu pasButue pacrenui. OHTOreHe3
LIBETKOBOT'O PAacCTEHMsI: CTPOCHUE CEMEHH, CTaIUU
pa3BUTHSL.

24

Ilpenmert u 3agaum reHetuxku. Vctopus pa3BuTus
reHeTHku. Ponp mHTONOTMH W 3MOPHONOTHH B
CTAHOBJICHUM TE€HETUKHU. BKiag poccuickux u
3apyOexXHBIX YYEHBIX B pPa3BUTHE TEHETHKHU.
Mertost TeHETUKH (THOPUAOIOTHUECKHUH,
[IUTOTeHETUYECKH, MOJIEKYIISIPHO-
TEHETHICCKUI). OcHOBHBIE FeHETHYECKHE
IIOHATHA. I'eneTnueckas CHMBOJIHKA,
HCIIOJIb3yeMas B CXeMaxX CKPEIIMBaHUM.

bubmuoteka LIOK
https://m.edso00.ru/863e862

25

26

27

3aKOHOMEPHOCTH  HACIIEJOBaHWS  IPU3HAKOB,
ycranoBienHele . Mennenem. MoHornOpuaHoe
CKpeIllMBaHue. 3aKOH eIWHO-00pa3usi THOpHUIOB
MepBOro IMokoJieHus. [IpaBuiio AOMUHUpPOBaHWSL.
3aKOH paclleIUICHUs MpU3HAKoB. [umoresa
YUCTOTHI  TaMeT. IlontHoe ®W  HEMOJIHOE
JIOMHHUAPOBaHUE.

Jdurubpugnoe CKpeIlMBaHue. 3aKkoH
HE3aBUCHMOTO HaCIIe/IOBaHUs MIPU3HAKOB.
IluToreneTnyeckue OCHOBBI TUTHOPUTHOTO
CKpElIMBaHus. AHaIM3UpYIONIee CKpElIMBaHMe.
Hcnonp30BaHne aHAIM3HPYIOLIETO CKPEIIUBAHUS
JUTS OTIpeeNICHHs TEHOTUIIa 0cOo0u.

CueruieHHOE Haclie[oBaHue npu3HakoB. Padora T.
MopraHa 1o CIeTUICHHOMY HAacJIeJJOBaHHIO TCHOB.
Hapyiienune clermieHdss T'€HOB B pe3yJibTaTe
KPOCCHHI'OBEpA. XpomocoMHast TeopHs
HACIIEICTBEHHOCTH. Ienetnyeckue KapThI.
JladopatopHass pa6ora Ne S «M3yuyeHue
pe3yJIbTaToOB MOHOTHOPUTHOTO |

0.5

bubmoreka IIOK
https://m.edso00.ru/863e8878

Bu6nmoreka IJOK
https://m.edso0.ru/863e89a4

bubmunoreka IIOK
https://m.edso0.ru/863e8c60
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AUTHOPHUIHOTO CKpelIuBaHus y Ap030(uiabl HA
FOTOBBIX MHKPOIIPenapaTax»

28

29

30

31

T'enetuka mnona. XpoOMOCOMHOE OIpejesieHUuE
moia. AYTOCOMBI W TIOJOBBIE XPOMOCOMBI.
I'omMorameTHble W TeTepOoraMeTHBIE OpPTaHHU3MBI.
HacnemoBanne mpu3HAKOB, CIIETUIEHHBIX C TIOJIOM.
M3MeHYnBOCTbD. Bunsr M3MEHYUBOCTU:
HEHACJIEJACTBEHHAass W HacleJACTBEHHas. Ponb
cpelbl B HEHACIEACTBEHHOM H3MEHUHMBOCTH.

XapakTepucThKa MOAU(DUKAIIMOHHON
U3MEHYHUBOCTH. BapuanuonHslii pan u
BapHallMOHHass ~ kpuBas. Hopma  peaknum

npusHaka. KomuyecTBeHHbIE M KaueCTBEHHBIC
MpU3HaKM U uX HopMa peakuuu. CBoilcTBa

MOIU(PHUKALNOHHON N3MEHYUBOCTH.
JlagopaTopHas padora Ne 6. MH3yuenue
MOAU(PUKALTMOHHOM H3MEHYMBOCTH,
NocTpoeHue BapHALUOHHOT O psana u

BApUALIMOHHOM KPHUBOID»

Hacnencrennas, WIH TeHOTUITNYECKa,
W3MEHYUBOCTh. KOMOMHATHBHAsT H3MEHYHBOCTb.
Meiio3 u 10JOBOM  TpollecC —  OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMOHHAS
M3MEHYHUBOCTb. Knaccudukanms MyTaluii:
TeHHBIE, XPOMOCOMHBIE, TeHOMHBEIE. YacToTa M
NPUYMHBl  MyTanui. MyTtareHHsle  (PaKkTOpBI.
3aKOH TOMOJIOTHYECKHX PSAZOB B HACIEACTBEHHOM
m3MeHunBoctd H. WM. BasuioBa. Bresnepnas
HaCJIEICTBEHHOCTb u WU3MEHYHMBOCTb.
JlabopaTopHas padota Ne 7. «AHATU3 MyTAIMil
Y Ap030(pHIIBI HA TOTOBBIX MUKPOIPENapaTax»

I'enetnka gemoBeka. Kapwotum — demoBeka.
OcHOBHBIE ~ MeTOABI  TI'€HETHMKH  4YeJOBEKa:
TeHCAIOTHUCCKUIA, OJIM3HELIOBBIH,
IIUTOTrCHETHYCCKHIA, OMOXHMMHYECKUH,
MOJICKYJIIPHO-TEHETHICCKHUH. CoBpeMeHHOE

0.5

0.5

bu6nmoreka IJOK
https://m.edso00.ru/863e8c60

Bu6nuoreka IJOK
https://m.edsoo.ru/863e8efe

Bu6nmoreka IJOK
https://m.edso0.ru/863e8efe
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onpeecHue TeHOTHIIA: MOJTHOTEHOMHOE
CEKBCHUPOBAHHUE, TCHOTUIIMPOBAHNE, B TOM YHCIIC
¢ mnomompto [I[[P-ananuza. HacnencrBeHHbie
3a00¢BaHUs  YeJOBEKa: TEHHBIC  OOJIC3HH,
6oe3Hu c HaCJIeICTBEHHOMN
MIPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
O0onesnun. ComMaTHuYeCcKMe U  TCHEPATHUBHBIC
mytanuu.  CTBOJIOBBIC  KJIETKUA.  [IpUHIUIIBI
3mM0poBOoro  o0pa3a  KH3HHM, JIMAarHOCTHUKH,
HpO(bI/IJ]aKTI/IKI/I u JICUCHUS TC€HCTUYCCKUX
OoJe3HeH. Meauko-reHeTHIeCKoe
KOHCYJIBTHPOBaHUE. 3HAUCHHWE  MEIUIIMHCKOU
T'CHCTUKU B MMpeaAOTBpaAIICHUN u JICUCHUU
FeHETUYECKUX 3a00ICBaHUil YeTOBeKa.

32

Cenexkuusi Kak Hayka W TIpolecc. 3apoKIeHHe
celekuMu U aoMectukanms. Yuenne H. W
BaBunoBa 0 LeHTpax IPOUCXOXKICHUS U
MHOT000pasusi KyJIbTYPHBIX pacTeHuil. LleHTps
MIPOMCXOXKJIEHUS] JOMAITHUX >KUBOTHBIX. CopT,
nopona, mrTamMM.  CoBpeMEHHBIE  METOJIbI
celekiuu. MaccoBeli W MHAUBUIYaJIbHBIN
OoTOOpBI B CEJNEKIWU PACTEHHH W IKUBOTHBIX.
Ornenka JKCTEpbepa. bimskopoacTBeHHOE
CKpelnuBaHue — WHOpuAMHT. Yucras ITUHHSA.
CkpemuiBanue YHCTBIX JHUHUH. ['eTeposuc, wim
rubpuaHasa cuna. HeponcTBeHHOE CKpemyBaHue —
ayropumunr. OtpanéHHas ruOpuau3anus U eé
ycnexu. VICKyCCTBEHHBII MyTareHe3 U IOoJydyeHue
MOJIMIIONIOB. JIOCTHXKEHMSI CEJIEKLUUN pacTEHUM,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bubmuoreka IIOK
https://m.edsoo.ru/863e9214

33

bruoTtexHomorusi Kak OTpacib IMPOU3BOICTBA.
T'ennas WHXXEHEPHUS. Jrarmbl CO3aHusA
PEKOMOMHAHTHOU JHK un TPaHCTEHHBIX
opranu3moB. Knerounas unxxenepus. Kierounsie
KynbTypbl. MHUKpPOKJIOHAIBHOE  Pa3MHOXKEHHE
pactenuii. KnoHupoBaHue BBICOKONPOAYKTHUBHBIX

bubmuoreka IIOK
https://m.eds00.ru/863e9336
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CENBbCKOXO3SIMCTBEHHBIX OpTaHU3MOB.
Okonoruveckue M 3tudeckue npoodiemsl. MO —
TeHETUYECKH MOIU(PHUIINPOBAHHBIE OPTaHU3MBI.

IIpome:kyTounas arrecranus. KoHTpoabHas

34
padorta

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

[Ipenmoceuiku BO3HUKHOBCHUSI
SBOJIIOIIMOHHOM  TEOpPHU.  DBOJIOIHMOHHAS
Teopuss U €€ MecTo B Ouoyioruu. BiusHue
SBOJIIOLIMOHHON ~ TEOpUHM  HA  Pa3BUTHE
OHMOJIOTHH U IPYTUX HaYK.

KoanuecTBo yacoB

KonTpoabubie

Bcero
padoTsI

IIpakTu4eckue
padoTsI

DyieKTPOHHbBIE N (PPOBLIE
o0pa3oBaTebHbIE

pecypchbl

butnuoreka LIOK
https://m.edsoo.ru/863ea20e

CBuzerenbcTBa SBOJIIOLIHY.
[TaneonTONOrMYECKHE: TMOCIENOBATEIBHOCTD
MOSIBJICHHUST BHUIOB B IAJICOHTOJOIMYECKOM
JIETOTIHCH, nepexoHbIe (dhopMmbIL.
Buoreorpaguueckue: cxXoAcTBO M pa3IUyuue
dayn u ¢Qraop MaTepukOB U  OCTpPOBOB.
OMOpHOTIOTHYECKHEe: CXOJCTBA M  PasIUyuus
3M6pI/IOHOB Pa3HBIX BHUIAOB IMO3BOHOYHBLIX.
CpaBHHUTETHHO-aHATOMHYECKHUE:
TOMOJIOTHYHBIC, AaHAJIOTUYHBIC,
pyAHMeEHTapHbIE OpraHsl, aTaBU3MBL.
MoekynsapHO-OHOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICACTBECHHOCTH M OCHOBHBIX
METa0OJMUECKHX ITyTel Y BCEX OPraHU3MOB.

bub6mmoreka [IOK
https://m.edso00.ru/863e9570

OpomonionHast  teopus Y.  JlapBuHa.
[Ipennocsuik BO3HUKHOBEHUS AapBHHH3MA.
JBwKylue CHibl 53BOJIIOIUM  BHAOB  TI0
HapBuny (M30BITOUHOE pPa3sMHOXKEHHE IIPH
OTPaHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHas
HW3MEHYUBOCTh, OOppOa 3a CyIEeCTBOBaHHE,
€CTECTBEHHBII 0TOOD).

bu6nmoreka IJOK
https://m.edsoo.ru/863e9cle

Cunrernueckas teopus somonyu (CTO) u eé
OCHOBHBIC  TOJIOKEHHSA.  MHUKPOIBOIIOIIHSI.

0.5

bub6mmoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e

[Momynsmys kKak eAWHUIA BUJIA W DBOJIOIHH.
JlabopaTopuasi padora Ne 1 «CpaBHeHuHe
BHU/I0B 110 MOP}OJIOrHIeCKOMY KPUTEPHIO»

JBwkymme cuibl  ((hakTophl)  DBOJIOIUU
BHUJIOB B mpuponae. MyTallMOHHBIN Tpoliecc U
KOMOHHATHBHAS H3MEHYUBOCTb.
[MonmynsioHHBIE BOJHBI W JPEH( TCHOB.
N3onsiuus 1 Murpauust

https://m.edso00.ru/863e99c6

bubmuoreka [IOK
https://m.edsoo.ru/863e9da4

EctecTBenHbIl 0TOOp — HANPABISIOMINT
¢axTop 3BoIronMU. POPMBI €CTECTBEHHOT'O
otbopa

butnuorexa [IOK
https://m.edso0.ru/863e9ed0

10

[IpucnocoGneHHOCTD OpraHu3MOB Kak
pe3yibTaT SBOJIIOLINH. [Tpumepsr
MIPUCTIOCOOICHU T y OpPTaHU3MOB.
Apomopdo3sl u UAMOaJaNTalHH.
JlabopaTopnasa pabora Ne 2 «Omnucanume
NPUCIOCO0IEHHOCTH OpraHu3mMa Hu  eé
OTHOCHUTEJILHOTO XapaKTepay

Bux u BumooOpaszoBanme. Kputepum Buna.
OCHOBHBIE (dhopMbI BUJI000pa30BaHUS:
reorpadudeckoe, JKOJIOTHYECKOE.
Maxkpo3BOITIOLHS. dopmbr IBOITIOLINU:
(unernyeckas, JTUBEPTEHTHAS,
KOHBEPreHTHasl, apajlieibHasl.

HeoOparumocts 3Bomrornu. [Iponcxoxnenue
oT HECHEIMATU3UPOBAHHBIX MPEIKOB.
[porpeccupyrorast CIIEIHATH3alIHs.
AnanTuBHas paauanusl.

,ZIOHay‘IHI)Ie MPEACTABJICHUA O 3apOXICHUU
*Ku3HU. HayuHple rumore3bl BO3HUKHOBEHHS
KHU3HH Ha 3emuie: aOMOTeHe3 W MaHCIICPMUsI.
Hcropust xu3HM Ha 3emiie W METONbI ef
W3y4eHUS

05

butmmoreka [IOK
https://m.edsoo.ru/863e9fde

butmmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6nmoreka IJOK
https://m.edsoo.ru/863e9cle

butmmoreka [IOK
https://m.edso0.ru/863ea5a6



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
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12
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Xumudeckasi SBOIIONHSI. AOMOTeHHBIH CHHTE3
OpPTraHUYECKUX BEIIECTB W3 HEOPTaHUYCCKHX.
DKCIEepPUMEHTAITLHOE TTOATBEPKICHNE
XAMHYECKON JBOJonnH. HadaabHbIE 3TaIlbl
Oouonornyeckoi spomonuu. ['mmoreza PHK-
mupa. opMupoBanne MeMOpPaHHBIX CTPYKTYP
W BO3HUKHOBEHHE IIPOTOKJIETKH. llepBrle
KIeTKH W wuXx J3Boiionusa. DopmupoBaHue
OCHOBHBIX TPYIIT JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie MO JpaM U
MEPUOJIAM. Karapxeii. Apxeiickas u
nporepo3oiickas »psl. [laneo3oiickas spa u eé
NEepUoSbl:  KEeMOPHUHCKHWHA,  OpIOBHKCKHUH,
CUJTypUICKHH, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIM, nepMckuil. Meszo3oiickas
9pa M €€ MEepHOABl: TPHACOBBIN, IOPCKUH,
menoBoil. KalfHo3oiickasa 3pa u e€ mepuombl:
MaJeOreHOBBIH, HEOT'CHOBEIH,
AHTPOIOT€HOBBIM.

XapaKkTepucTuka KJIMMaTa 51
reojiorudeckux InpoueccoB. OCHOBHBIE 3Tallbl
3BOJIIOLIMM  PACTUTENBHOTO U YKUBOTHOTO
Mupa. ApoMop¢03bl Y pacTeHHI U KHUBOTHBIX.
[losiBneHne, pacuBeT W BBIMHPAHHE TPYII
KUBBIX opraHu3moB. IIpakTnyeckas padora
Ne 1 «M3ydyeHme HCKONMAEeMBIX OCTATKOB
pacTeHMii U AKUBOTHBIX B KOJJIEKIIUAX)

0.5

bub6nmoreka [JOK
https://m.edsoo.ru/863ea5a6

bubnmnoreka IJOK
https://m.edsoo.ru/863eabbe

bu6nmoreka IJOK
https://m.edsoo.ru/863ea8bc

14

Cucrema OpPTraHUYECKOTrO MHupa KaK
OTpaKEHHUE 3BOJIIOIUH. OcHOBHEIE
CHUCTEMAaTHYECKHE TPYTIITbI OPTaHU3MOB.

bu6nmoreka IJOK
https://m.edso0.ru/863ea48e

15

OBomonysl  4enoBeKa. AHTpOMOJNOTHS  Kak
HayKa. Pa3Burue MIpeCTaBICHUI 0
MIPOUCXOXKIEHUN YeNoBeKa. MeTtozs!

butmmoreka [IOK
https://m.edsoo.ru/863eac2c
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NU3Yy4YCHUSA AHTPOIIOI'C€HE3Aa. CXO,I[CTB& n
pasiau4unsa YCJIIOBCKa n KHUBOTHBIX.
CucTeMaTHYeCKOE IOJIOKEHNE YeI0BeKa.

JBwxkymme cuibl (GakTopbl) aHTPOIIOTEHE3A.
Hacnencreennas MU3MECHYUBOCTb u
ecTecTBeHHBIH 0TOOp. OOIecTBeHHBIH 00pa3
KM3HW, W3TOTOBJICHUE OpYAMH  Tpyja,
MBIIIJICHUE, PCYb.

bubmuoreka [IOK
https://m.edsoo.ru/863ead44
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OCHOBHBIE CTaiuM W BETBH 3BOJIOLUU
YEJIOBEKa: aBCTPAIIONUTEKH, Ye0BEK yMeNblIi,
Yenosek MPSAMOXOISIINH, Yenosek
HEaHJEPTAIbCKUM,  YenoBek  pa3syMHBIN.
Haxogkm uckomaeMbIX  OCTaTKOB, BpeMs
CYIIECTBOBaHUs, 0O0JAcTh paclpOCTpaHEHUS,
00BEM TOJIOBHOIO MO3ra, 00pa3 KHU3HH,

opynusi.

18

19

20

Yenoseueckue pacbl. OcHOBHbIE OoublINe
pacel: eBporeouaHasi (eBpa3uiicKasi), Herpo-

aBCTpaJlouHAs (3xBaTopuanbHa),
MOHTOJIOMTHAS (a3marcko-aMepHKaHCKas).
UYepTbl npHCNOCOONIEHHOCTH HpeAcTaBUTEIeH
YeJIOBEYECKUX pac K YCIIOBUSIM

CYLIECTBOBaHUSA. EIWMHCTBO  4YEIOBEUECKUX
pac. Kputnka pacusma.

OKcKypcusi «IBOJIOLUS OPraHUYECKOI0 MHpa
Ha 3emse» (B €CTECTBEHHO-HAyYHBIH MU
KpaeBequeckuii Myseii).O0o0mmeHe no teme
«Bo3HUKHOBEHHE W pa3BUTHE >KU3HH Ha
3emiie». KoHTpob 3HaHUM

OKxomoruss Kak Hayka. 3amaddl W pa3aeiibl
9KOJIOTHH. Mertob IKOJIOTHUECKUX
HCCIICIOBAHMM. DKOJIOTHIECKOe
MHUPOBO33pEHHE COBPEMEHHOTO YelIOBEKa

butmmoreka [IOK
https://m.edsoo.ru/863eaea?2
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Cpenbl 00UTaHUS OPTaHU3MOB: BOJIHAS,
Ha3eMHO-BO3/TyIIIHAS, TOYBEHHAS,
BHYTPHOPTaHU3MEHHAs

Okonoruueckue (aktopsl. Knaccupukanus
9KOJIOTHUECKUX  (DAKTOPOB:  aOMOTHYECKHUE,
OouoTtnyeckue W aHTponoreHHole. JleiicTBue
9KOJIOTHUECKMX (aKTOPOB Ha OpPTaHU3MBIL.
Abuotrndeckue (HhakTOpBI: CBET, TEMIIEparypa,
BJIAKHOCTb. DoTONEPUOIU3M.
[IpucnocoGnenust OpraHu3MOB K ACHCTBHIO
abmotnuecknx  (QakTopoB. buomornyeckue
putmbl.. JlagopaTopHasi paGora Ne 3.
«Mopdoaoruueckue 0CO0eHHOCTH
pacTeHuii M3 Ppa3sHbIX MeCT OOUTAHUSD).
JlabopaTopnas pabora Ne 4. «Bumsinme
cBeTa Ha POCT M pa3BUTHEe YePeHKOB
KoJIeyca»

Buotnyeckue ¢axTopel. Buasl OnoTHueckHx

B3aUMOJICUCTBUIA: KOHKYPEHIUA,
XHITHAYECTBO, CHMOMO3 H ero (opMmbl.
[Tapazutusm, KooIepanus, MYTYaJIu3M,
KOMMEHCAIIU3M (KBapTHpAHCTRO,

HaxJIEOHMYECTBO). AMEHCAIN3M, HEUTPAITU3M.
3HaueHne OMOTUYECKUX B3aWUMOIECHCTBUMN IS
CYIIIECTBOBAHUS OPTAaHU3MOB B TIPHPOJTHBIX
coo0ImecTBax.

OKOJIOTHYECKHE XapaKTEPUCTUKH TOIMYyJIISIIH.
OcHOBHBIE IIoKasareiin IMOmyJIAIN:
YUCJIEHHOCTh,  IUIOTHOCTh,  POXKIAEMOCTh,
CMEpPTHOCTb, MPHUPOCT, MUTpanus. JIHHAMHKA
YHUCJICHHOCTH TOMYJSIMA W € PeryJsius.
IIpaktuyeckas padora Ne 2 «lloacuér
MJIOTHOCTH TOMYJISIMii  pa3HBIX BHIOB

0.5

05

bub6mmoreka [JOK
https://m.edsoo.ru/863eafec

bubnmnoreka IJOK
https://m.edsoo.ru/863eb10e

butmmoreka [IOK
https://m.edso0.ru/863eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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pacreHuii»

Coo0r1ecTBO  OpraHu3MOB —  OHOILICHO3.
CTpyKTYpBI OuoreHo3a: BUIOBas,
MPOCTpaHCTBEHHAs, Tpoduueckas (IHIIeBast).
Bupbi-nomuHanTel. CBsI3U B OMOLICHO3E.

bubmuoreka [IOK
https://m.edsoo.ru/863eb46a
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OKOJIOTHYECKHE  CHCTEMBI  (PKOCHCTEMBI).
[lonstne 00 »sKocucTeMe W OHOTEOICHO3E.
OYHKITMOHATILHBIE KOMITOHEHTBI SKOCHUCTEMBI:
MPOAYIIEHTHI,  KOHCYMEHTBI,  PEIYICHTHI.
KpyroBopor BemecTs M TOTOK JSHEPIUU B
JKOCHCTEME. Tpoduyeckue (nueBkIe)
YPOBHH 3KOCUCTEMBEIL. HI/IHICBI)IG IOeIIu U CECTH.

butnuoreka LIOK
https://m.edsoo.ru/863eb46a
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OCHOBHBIE [TOKA3aTEIH YIKOCUCTEMBIL:
oromacca, IpOayKIHs. DKOJOTHICCKHE
MUPAMUJIBL: IPOTYKIIMU, YUCICHHOCTH,
o6uomaccel. CBOHCTBA SIKOCUCTEM:
YCTOHYUBOCTH, CAMOPETYJISIHS, PA3BUTHE.
Cyxkueccus.

[IpupoaHbie 3K0cHCTEMBI. DKOCUCTEMBI 03Ep U
pex. DKocHucTeMa XBOWHOTO WITH
IIMPOKOIUCTBEHHOTO Jieca. bropasHoobOpasue
KaKk  (QaKTop  YCTOHYHMBOCTH  OSKOCHCTEM.
CoxpaHeHre OHMOJIOTHYECKOTO pa3zHOOOpa3us
Ha 3emie.

AHTpPOTIOTEHHBIC SKOCHCTEMEI.
ATPO3KOCHCTEMBI. YpO0oIKOCHUCTEMBL.
buonornueckoe M X034MCTBEHHOE 3HAaYEHUE
arpo3KOCUCTEM u ypOO3KOCHCTEM.
Buopa3HooOpa3ue kak (GakTop YCTOWYMBOCTH
skocucteM. CoxpaHeHHE OHOJOTHYECKOTO
pazHoobpasus Ha 3emiie.

butmmoreka [IOK
https://m.edsoo.ru/863eb5fa
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https://m.edsoo.ru/863eb46a
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Yuenne B. W. Bepnamckoro o oOmocdepe.
I'panunesl, coctaB w CTpykTypa Omocdepst.
XKusoe BemiectBO W ero  (yHKIUH.
Ocobennoctn Omocepbl Kak TII0OATBHOM
9KOCUCTEMBI. J[MHaMUYecKkoe paBHOBECHE U
obpaTHas cBs3b B Omocdepe.

KpyroBopoTsl BEHIECTB ¥ OMOTCOXMMUIECKHUE
LUKJIBL  DJIeMEHTOB  (yrjiepoda,  a3oTa).
3oHanbHOCTL OMochepsl. OCHOBHBIE OHOMBI
CYUIH.

bubnmmoreka [JOK
https://m.edsoo.ru/863ebb5e

bubnnorexa LIOK
https://m.edsoo.ru/863ebd16
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YenoBeuecTBO B ouocdepe 3emun.
AHTpONIOTeHHBIE H3MEHEHUS B Ouocdepe.
I'moGanpHBIE SKOIIOTHYECKUE TTPOOITIEMEL.
Cocy1iecTBOBaHHE MPUPOJIBI U YESTIOBEYECTBA.
CoxpaHenue OHOpa3HOOOpa3usi Kak OCHOBA
YCTOHYMBOCTH ouochepsl. OcHoBa
PAaLMOHAJIIBHOIO  YIPABJIEHUSA IHPUPOJHBIMU
pecypcamu U MX UCIToJib30BaHue. JlocTHKeH s
OMOJIOTUH U OXpaHa MPUPOIBL.

bubnnorexa LIOK
https://m.edsoo.ru/863ebale
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IIpome:xyTouHasi aTTECTALMA .
Kourpoabnas padora

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iecTBo «M3marenbcTBo
«IIpocBenienue»

* buonorwus, 11 kmacc/ [laceunnk B.B., Kamenckunii A.A., PyomoB A.M. u
npyrue /Ilon pen. [Taceunuka B.B., AkunonepHoe obmiectBo «M31arenscTBo
«lIpocsenienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

[Taceunuk B.B., [lIsemos I'.I"., Ebumora T.M. buonorus. Pa6ouune
nporpammsl "JIunus xuzHu" . — M. : IIpocsenienue, 2020.

[Taceunuk B.B., [lIgenos I'.I"., Edumona T.M. buonorus. [loypounsie

pazpadotku 10-11 knacc. — M. : [Ipocsemenue, 2020

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/

http://bio.1september.ru/urok/

http://www.bio.nature.ru

http://www.gbmt.ru/



