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MNOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs
OIpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS y4yeOHOro IpeaMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEeH, COAepkKaHUs, pe3ylbTaroB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENIX U
IPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJIBI U 0OeCTICUeHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeIeNIEHbl OCHOBHBIE (DYHKIIMK IIPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

Pabouas mporpaMma 1o 6MoJ0THMM pa3paboTaHa B COOTBETCTBUM C paboueit
nporpammoit Bociutanusgs MAOY «JIuneit Ne 77 r. YensiOunckay.

[Iporpamma mno Owuonoruum Aa€T NpeacTaBIeHHWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue [0 pas3leinaM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXcsl.

B mporpamme 1o OuOJIOTMM TakKe YYUTBIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOydYarolIUXCcsi MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTUE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTUYECKOTO MBILUIEHUS, IPEACTABICHUI O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILIEHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaToMy Hapsiy ¢ u3ydyeHHeMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HaHWM O
CTPOEHHUU >KUBBIX CUCTEM PA3HOI0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEJHEBHOM KU3HM JUISl PEILICHHs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIHKO-
Te€HETHYECKOTr0 KOHCYJIbTUPOBAHUA, 000CHOBaHUs HKOJIOTUYECKU
1€JecCO00pa3HOro MOBEICHUS B OKpY)KaroUled NpUPOJHOM cpele, aHaiau3a
BJIUSHUSA XO3SMCTBEHHON JESATENBHOCTU YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX MU



HCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJIHON HANpaBICHHOCTH
yueOHoro npeamera «buoorus» MpoIUKTOBAHO HEOOXOIMMOCTHIO OOECIeUeHuUs
YCIOBUH ISl pEIICHUsI OJJHOM U3 aKTyalbHBIX 3ajau IMKOJILHOTO0 OHOJIOTHYEeCKOTrO
oOpa3oBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHM3alldd U HBOJIIOIUHU, CO3JAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpOAbl, (OPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KU3HHU, SKOJOTMUECKOI0 MBIIUICHHUS, LIEHHOCTHOT'O OTHOILIEHUS K YKUBOM MpHUpoe
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKKE JIJISl PeLICHHs] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLHMAIM3ALUU
oOyuaromuxcs. M3ydyenne 0nosorun odecneynBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET MHTErpalliy OHUOJIOTMYECKUX 3HAHUM C
NPEICTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduun. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IMpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COAEpKaHMs, MPEICTABICHHOIO B MPOrpaMMe IO
OHnoNIOTHN.

Ot60p coxaepkanus yyeOHOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPA3HOrO MOJX0Jla, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHWUA M YMEHHs, 3HAaYUMbIE IS
dopMupoBaHus OOIIEH KylbTYpbl, ONPEACNAIONNE aJeKBAaTHOE IOBEICHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOM AesTeabHOCTH. Oco0oe MeCTO B ATOM CHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPBIE CITyKaT OCHOBOM s (POPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepualia B NpOrpamMme IO
OMOJNIOTMH OCYIIECTBICHO C€ YYETOM TNPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl



Hay4yHOro mo3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOT000Opa3ve OpPraHuYecKOro MHUpay,
«OBOMIOLMS KUBOU NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenr usyuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YypOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOMN
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIB30BaTh 3TH 3HAHMS I TPAMOTHBIX JEUCTBHII B OTHOLIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6a3oBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyKAIIUX OCHOBOU
Ui (popMHpOBaHUS TPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MHUpaA, O
METOJlaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHaIM3a JAaHHBIX O MYyTAX PAa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH M MOAXOAOB K H3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy oOOydaronmmxcss oOmeil KyJIbTypbl, (YHKIIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbBITA, MOJYYECHHBIX MpPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOW JAESATENbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUSI YEJIOBEKOM KHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHUS K HEW, COOTIOICHUS ITUIECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEh cpeie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», m3zyuaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIALIUM B
COCTaB MpeaMeTHOH o0nacTu « EcTecTBeHHO-Hay4YHbIE PEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, OMUCAHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpakTUH4YecKUue padoThbl:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. I[loanepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHYECKHEe CBoilcTBa OenkoB. buonormyeckue
GbyHKUIMUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

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

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »JyKapuoTHuYecKas U MpokapuoTrnyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUN U TuiacTud. Bunbl mnactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid eHTp KieTku. CTpoeHue sanpa: siaepHas o00J0vKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmuubr n cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpOoeHUE KUBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOCHUM, K3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpOEHHUSI KJIETOK PACTCHHI,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIMA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CBeroBas W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHUHTE3a JJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. D¢ (DHEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XKUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMbIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunbel nutanusy, «Meradonuzmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbM nuki Bupyca CII/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KnerouHplii UK, WM JKU3HEHHBIM 1uki kietku. MHTtepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpouCcXosllMe Ha CTagusAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CHepMaro30uj, SHIEKIeTKa) — CHEpPMAaTOreHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisiuusi, opraHoreHe3. IloctamOpuonanbHOe pasButhe. TuUIbI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct m pasButne pacrenuii. OHTOreHe3 LBETKOBOI'O PAaCTEHUA: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukin», «Pemnmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJIEKOIIUTAIOLIETO», «SIMIEeKIeTKa MIIEKOMUTAaomeroy, «Kapuoknaes B KiIeTKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIUInKauus «/leaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETUKH. BKiaa poccHilcKux M 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO-00pa3us THOPHUIOB IIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenIuBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbI. ['omMorametrHele M rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
M3MEHUYMBOCTHA. MyTalmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUSHUS] TEHETUYECKHUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
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. BaBumnos.

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3aumonencTBUe AJUICNIBHBIX TE€HOB», «leHeTHYeckue KapTbl pACTEHU,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHne MoanpUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3mMoB. 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 CeNeKIMH. MacCoBBIM U MHANBUIAYAIbHBIA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otpanénnas rtulOpuau3auusa M €€ ycnexu. VCKycCTBEHHbIH MyTareHe3 M
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomouHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kiertounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @.
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padotel akagemuka M. @. liBanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBMOKYIIHME CHUJIBI HBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrokymue cuiibl (pakTopbl) 3BOJIOLMKU BUAOB B IpHupojae. MyTallmOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6eHHOCTh OPraHU3MOB Kak pe3ysibTaT dBOJOIUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



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

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsimum»,  «MyTrauuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJNOB U CEMsH, KoJuleKuus «l[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUHN Yy
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO MO3ra T0O3BOHOYHBIX).

buoreorpadguueckass kapta Mupa, KoJeKius «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH Tena).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpeACTaBICHUSI O 3apOXKJICHUM KW3HU. HayuHble TUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE TTOATBEPKIACHUE XUMUUECKOW IBOTOIMA. HavanbHbIe 3Tamnbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuogaM. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE 3BOIOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (paktopsl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxonsdliuii, YermoBek HeaHAEpTAIbCKUU, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUaibHAs),  MOHTOJOWIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEeJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3fesbl IKOJOTUH. MeToabl SKOIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotnyeckre, OWMOTHYECKHE U AaHTPOIOTreHHbIE. JleCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKHX B3aMMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonornyeckrne 0COOEHHOCTH pacTEHUN U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHThI 3KOCHUCTEMBI: POIYLIEHTHI,



KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMin. AHTPONOreHHbIE U3MEHEHHS B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHMsI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBeril d3dhdexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anmukanus « TUnudable OMOIIEHO3bI», TepOapwuii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas kuura Poccuiickoit @enepanuu, n300paK€HUS OXPAHIEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHUS OOy4YalolMMHUCSA MporpaMM cpeaHero oOiiero  00pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, 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 CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTra «bHomorus» JOCTUraloTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoae U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAAHUU
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 CBOUX JEUCTBHUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHHUS K CBOEMY HapoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pPE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTHXKEHUSIM Poccun 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 OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO W 3amute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLMOHATIBHOTO BO3IEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0O€30MacHOro obpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpPEC K pa3NnyHbIM cdepaM mpodeccnoHaNTbHON IesSTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIICHHWE K MPHPOJE KaK HMCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHWE TI00AJTBHOTO XapakTepa IKOJOTMYECKHUX MPOoOJIeM W MyTed HX
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXPaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEJUILIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IEJIBIO MOJYyUYEeHUS JOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOEHMsI yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIMOHATIBEHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIAYKTUBHBIE, JEOYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iM4YHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OILICHUBATh PUCKHU TIOCTIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIEI0BATEIBCKONW U MPOCKTHON JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIATh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeyiaraTh OPUTHHAIBHBIC TOIXOIbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABJICHHS], KPUTUIECKHU OIICHUBATH
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
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

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  HABBIKAMH  PAcTloO3HAaBaHWS W 3aATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



OPUHUMATh L[EJIMd  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMU AeHCTBUAMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHUCTBHSX M MOCTYINKaxX MO OTHOUIEHUIO K >KHBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYIIECTBIIATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPEIICHHS NpodiieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCT,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHM AJisi OLEHKU CUTyallld, BbHIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIPH AHAIN3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBoeHHUs Nporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3jIMYHBIX YUYEOHBIX CHUTYallUSX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIHU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1ay4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IMPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHUS, WHIAUBUAYAJIBHOIO pa3BUTUS  OpraHums3ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS M 370POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia pu padboTe ¢ ydeOHBIM U JTa0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHU B OHOJIOTUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbl MHpa M HAYYHOTO MHPOBO33PEHHS, O BKIIAJlE€ POCCHUHCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALKSA, TeHO(OH, 3BOIIOLMS, ABIKYIINE CHIIBI ((PAKTOPBI) IBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMa, TMPOIAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEOpuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALIWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB M IIOTOKAa JHEPIMH B HKOCHCTEMAaX, AHTPONOIE€HHBIX HM3MEHEHHH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1enplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh dJeMEHTapHble OMOJIOTMYECKUE 33Jaud, COCTABIISATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATh U HHTEPIPETUPOBATH HHGOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



Buabl nesiTesIbHOCTH 00Y4aKOIIMXCS

10 KNACC
HaumenoBanue pasnenoB u

Ne TeM y4eOHOTro mpeaMera KommaecTtBo n

i 4ACOB pOTpaMMHOE COJICP>KaHHE OCHOBHBIC BHJIBI JEATSILHOCTH 00YYarOIIHXCS

Tema 1. buoJiorusi Kak HayKa

1.1 | buonorus B cuctemMe HayK 1 buonorus kak Hayka. CBsi3u OHONOTHH C PackpriBaTh copepxaHue TEPMUHOB U TTOHSITHIA:
0OIIECTBEHHBIMH, TEXHUYECKUMHU U HayYHOE MUPOBO33pEHHE, HAyIHAast KapTHHA
JIPYTUMH €CTECTBEHHBIMHU HAyKaMH, MHpa, Hay4HBIi METOJ, THIIOTE3a, TEOpHsl,
dunocodueit, penurueit, 3TuKoit, screTnxoi | METOMB HCCICAOBAHML.
1 nipaBom. Posts GHonornu B XapakTepu30BaTh OMOJIOTHIO KaK HAyKy, €¢
(OPMUPOBAHHH COBPEMEHHOH HAY4HO MECTO U POJIb CPEIH IPYTUX €CTECTBEHHBIX
KapTUHBI Mupa. CucTeMa OHOIOTHYECKUX nayx. Ilepeancnath pasjiens! Guonorum b
HayK. COOTBETCTBHE C O0OBEKTAMHU U3yUCHUS.

Ha3siBath BaxkHeline oTpaciau

Aemoncmpayuu: OMOJOTUYECKUX 3HAHWIA U 33/1a4H, CTOSIINE
Hopmpemwi: Y. [lapsun, I'. Mennens, H. K. nepex Gronorneii XX B.
Kombuos, /Ix. Yorcon u @. Kpuk. Tabauys
u cxemol: «MeTOJIbI TIO3HAHUSI JKUBOM
TIPUPOJIBD

1.2 | MeTo/bl TO3HAHMS KUBOH 1 MeTo/ 161 TO3HAHUS KUBOW PUPOIBI PackpriBath cosiepxaHie TEPMUHOB U

MPUPOABI

(HabmoaeHue, HIKCIIEPUMEHT, OITUCAHUE,
u3MepeHne, Kinaccuduxanus,
MOJICJIMPOBaHNE, CTATUCTHYECKAs
00paboTKa TaHHBIX).

Hemoncmpayuu:

MOHATUN: HAYYHBI METO]I, METOJIbI
HCCIEIOBAHMS.

XapakTepru3oBaTh OCHOBHBIE METO/IbI TO3HAHUS
’KUBOH MPHUPOJIBI: HAOIIOAEHUE, IKCIIEPHUMEHT,
OIKCaHue, U3MEPEHUE,




Tabnuywl u cxemvt: «KMeTOABI IO3HAHUS
SKUBOU IPUPOABDY.

Jlabopamopnusie u npakmuyueckue
pabomui:

[Ipaktrueckas padora Ne 1.

«Hcnonp3oBanue Pa3IMYHbIX METOJAOB IIPpHU
HN3YyUYCHHUN OHOJIOTUYECKUX 00BEKTOBY

KIaccuuKaIys, MOACIUPOBAHHE,
cTaTUCTHIECKas 00paboTKa TaHHBIX

Hroro yacos o teme 2

Tema 2. ZKuBble cucTeMbl U MX OPraHU3ALMS

2.1 buonornyeckue CUCTEMBI, 1
MPOIIECCHI U UX M3YUYCHHE

JKusble cuctembl (OMOCHCTEMBI) KaK
npeaMeT U3y4eHus: OMOJIOTHH.

OTnu4mne KUBBIX CUCTEM OT
HeopraHndyeckon nmpupojsl. CBoiicTBa
OmocucTeM 1 uxX pasHooOpasue.

YpoBHM OpraHu3au OHOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUHOKIETOYHBIH,
OpraHU3MEHHBIN, TOMYISALHOHHO-BHIOBOH,
9KOCHUCTEMHBIH (OHO-TCOIEHOTHICCKHUI),
orocdepHbIit.

Hayku, nzyuaroniye OnocucteMsl Ha
Pa3HbIX YPOBHSX OpPTaHU3AIINH.
Hemoncmpayuu:

Tabnuysl u cxemovl. «OCHOBHBIE IPU3HAKU
XKU3HW», «YPOBHU

PackpriBaTh cofiepykaHUEe TEPMHUHOB U
MOHATUMN: CUCTeMa, OMOJIOTHYECKAsl CUCTEMA,
AJIEMEHTBI CUCTEMBI, CTPYKTYpa OMOCHCTEMBI,
CBOICTBA KUBBIX CHCTEM, OOMEH BEIIIECTB,
pasMHOXKEHUE, POCT, pa3BUTHE,
HACIIEICTBEHHOCTh, N3MEHYHUBOCTD,
Pa3ApaKUMOCTbh, JHEPTrO3aBUCUMOCTb, YPOBHH
OpTraHm3aliy XU3HU (OHOCUCTEM).
XapakTepu30BaTh MPUHIIUITEI OPraHUu3alluu
OMOCHCTEM: OTKPBITOCTh, BHICOKAs
YHOPSI0YEHHOCTD, CAMOPETYJISIHS,
HepapxuyHoOCTh. [lepeunciiaTh yHUBEPCAIbHBIC
CBOICTBA KHUBOTO: EMHCTBO XUMHUIECKOTO
COCTaBa, pa3IpaKUMOCTh, IBHKECHHE,
TOMEOCTa3, POCT U Pa3BUTHE,




OpraHu3aluy >XKUBOM IpUpoas». Mozaens
monekyibl JJHK

HACIIE/ICTBEHHOCTh, H3MEHYNBOCTb,
SBOJIOITHUSA (TIPUCIIOCOOICHHE K
H3MEHSIOIUMCS YCIOBUsAM). [IpUBOIUTH
MPUMEPBI OMOCUCTEM Pa3HOTO YPOBHS
OpraHu3aliy ¥ CPAaBHUBATH NPOSIBIICHUS
CBOWCTB YKUBOTO Ha PAa3HBIX YPOBHSIX.

XapakTepru30BaTh OCHOBHEIE MTPOIIECCHI,
MIPOTEKAIOIUE B OMOCHCTEMaX: OOMEH
BEIIECTB U MPEBpAIeHNE YHEPTUH,
CaMOBOCIIPOU3BE/ICHHE, CAMOPETYJISIIHS,
pa3Butue. CoOr0IaTh MpaBuiia 0epeKHOTO
OTHOIIEHUS K )XKMBOM IPUPOJE

HTtoro gacoB 1o Teme 1

Tema 3. Xumuyeckuii cOCTaB M CTPOEHNE KJIETKHU




3.1

XHUMHYECKHI COCTAB
KieTkd. Boma u
MUHEpaJIbHBIC COIU

XUMHUYECKUH COCTAB KJIETKH.

XUMHYECKHUE IIEMEHTHI:

MaKpO3JIEMEHTBI, MUKPOJIEMEHTHL.

Boja u MmuHepaibHbIe BellleCTBa.

OYHKIUYU BOABI U MUHEPATIbHBIX

BemecTB B kietke. [lognepxxanue
OCMOTHYECKOI'0 OaaHca.

JHemoncmpayuu:

Luacpammer: «PacnpeneneHue XUMHUYECKUX
3JIEMEHTOB B HEKUBOU MIPUPOAEL,

«Pacnpenenenrne XUMHUYECKUX
3JIEMEHTOB B KHUBOH NIPUPOICY.

Ta5JlM14bl u cxemol: «HepI/IOIH/I‘IeCKaH
Ta6n1/1ua XUMHUUYCCKHX DJICMCHTOBY,

<<CTpO€HI/Ie MOJICKYJIBI BOABD»

PackpeIBaTh cofepkaHue TEPMUHOB H
TIOHSTHIL: HJIEMEHTHI-ONOTEHHI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI;
MUHEpallbHbIE BELIECTBA, MOJIEKYJIa BOJIBI
KaK JIUIO0JIb, BOJOPOIHBIC CBS3H;
ruIpoQIIbHBIE U THAPO(YOOHBIE BELIECTBA.

Jloka3pIBaTh €AMHCTBO IEMEHTHOIO
COCTaBa KaK OHO U3 CBOMCTB JKHUBOTO.
Pacnpenienstb XUMHYECKUE 3JIEMEHTHI 110
IpyIIIaM B 3aBUCUMOCTH

OT KOJINYECTBEHHOTO MPEJCTABUTENILCTBA B

OpraHU3ME; XapaKTEPU30BATh POJIb OTACIbHBIX
3JIEMEHTOB.

BEISBIISATE CBA3b MEXY COCTABOM, CTPOCHUEM
MOJIEKYJIBI XUMHYECKOTO COCTUHEHUS U €T0
(YHKIUSME B KIIETKE




3.2

benku. CoctaB u cTpoeHne
OenkoB

benku. CoctaB v cTpoCHHE OCITKOB.
AMHWHOKHUCIIOTHI — MOHOMEPEI OEJIKOB.
Hezamennmbie u 3aMeHUMBIE
AMUHOKHUCIOTBI. AMUHOKHUCIIOTHBIN
cocTaB. YPOBHH CTPYKTYpBI OEIKOBOM
MOJIEKYJIbI (IIEpBUYHASI, BTOPUYHAS,
TPEeTHUYHAs U YETBEPTHYHAA CTPYKTYpa).
XUMHUUYECKHE CBOWCTBA OEIIKOB.
buonormueckne pyHKnm OEIKOB.
JHemoncmpayuu:

Tabnuywsl u cxemsi: «CTpOSHUE MOJIEKYJIIBI
Oemnkay.

Obopyoosarue: CBETOBON MHKPOCKOI,
MUKpOTpenaparhl

PackpsIBaTh comepkaHue TEPMUHOB 1
TIOHATHI: OETIKH, TIOJIUMEPBI, MOHOMEPEI,
aAMHUHOKHCIIOTHI, IETITH/THAS CBA3b,
MOJIMIENITH, AeHATypanus. XapaKTepH30BaTh
0eJKHM KaK KJIacC OpraHUYeCKUX COeIMHECHUH;
KJ1accu(pUIUPOBATH UX MO CTPOCHUIO
(rnoOynspuble U GuOpMIISpHBIE OSNIKN),
NEPEUNCIIATh U XapaKTepH30BaTh QYHKINU
0emnKoB

3.3

DepMEHTHI —
OMOJIOTHYECKHE
KaTajau3aTopbl

(DepMeHTLI — OMOJIOTHYECKHE KaTaJIn3aTophl.

Crpoenue GepMeHTa: aKTUBHBIIN LEHTP,
cyOcTpaTtHas crienu(pUIHOCTb.

Kodepmentsl. Buramunbl. Orinnuus
(bepMEHTOB OT HEOPTaHMYECKUX
KaTaJn3aTopOB.

PackpsIBaTh cozepkanre TEPMUHOB U
MOHATHI: (hePMEHTHI, aKTUBHBIN LIEHTD,
cyOcTpaTtHas crneuu(puIHOCTh, KOYEPMEHTBI,
OeNKU-aKTUBATOPHI U OENKU-MHTHOUTOPEI.

VYka3pIBaTh OTNINYKS (PEPMEHTOB OT
HEOPTaHWYECKUX KaTaIn3aToOpOB.




Hemoncmpawuu:

Tabnuywl u cxemwl: «CTpoeHHE epMEHTaY.
Obopyoosanue: 000pyIOBaHUE IS
TIpOBEACHUS HAOTIONCHUH, H3MEPCHUH,
9KCTIEPUMEHTOB.

Jlabopamopnbie u npakmuueckue padoomoi:

Jlabopatopnas pabota Ne 1. «M3yuenue
KaTaJIMTUYECKOH aKTHBHOCTH (DEPMEHTOB
(Ha IprMepe aMHIIa3bl MITH KaTallasbl)»

OOBACHATH POIL GEPMEHTOB B
(YHKIIMOHUPOBAHUH JKUBBIX CUCTEM, B
MIPOMBIIIJICHHOCTH, B ME/IUIIUHE, B
ITOBCETHEBHOM U3HU YEIOBEKa

3.4

Yranesoasl. JInnuael

YrneBozpl: MOHOCaxapubl (TIHOKO03a,
pub03a u 1e30kcuprbo3a), Aucaxapuabl
(caxaposa, TaKTo3a) U MOoJIHCcaxapuIbl
(Kpaxmaur, TTIMKOTEeH, [IEJLTI0N03a).
buonornueckue QyHKINN YTIIEBOIOB.
JlMmuIBL: TPUTITHIIEPHIBI,
(hocdonumnu B, CTEPOUTHI.
I'uapodunsHO-THAPOGOOHBIE CBOWCTBA.
Buonornueckue GyHKINU TUMAIOB.
CpaBHEHHE YTIIEBOJOB, OCIIKOB U JIUITHUOB
KaK UCTOYHUKOB SHEPTUH.
Hemoncmpayuu:

Tabnuywvl u cxemvl: «YTICBOJBD»,
«JIunuaey.

Obopyoosanue: 000pyI0BaHHE

PackpbIBaTh cojiepykaHie TEPMUHOB U
IOHATHI: YTJI€BOAbI, MOHOCAXapUahbl,
JCaxapy/Ibl, TIOJIMCaXapuIbl, TIIFOK03a,
pubo03a, ne3okcupubo3a, caxaposa, JJaKkTo3a,
MajbTO03a, MEeJUT0I03a (KJIeT4aTKa), Kpaxmar,
TJIMKOT€H; JIUMUIBI, TPUTIUIEPUABI (KUDBI,
Macia), GochoTUUIbI, CTEPOUIBI.
XapaKTepI/I?;OBaTI) YTJI€BOABI, JIMIIUbI KaK
KJIaCcC OpTaHUYECKUX COCTMHEHUH.
KnaccubuiupoBaTh yrieBoabl U JTUIHBI O
CTPOCHUIO; MIEPEUHCIISITh GYHKI[HH YTIICBOIOB
U JIUTIHA/IOB.

CxeMaTn4yecku n300pakaTh CTPOSHNUE MOJICKYJT
YTIIEBOJIOB, TUITHIOB




TUTSL TIPOBEIICHUS HAOITIOIeHNH, M3MEPEHUH,
JKCIIEPUMEHTOB

3.5 HyknenHoBble KUCIOTEI. Hyxneunossie kucnots: JJHK u PHK. PackpeiBath conepxaHue TEpPMUHOB U
AT® Hyxneotunbl — MOHOMEPBI HYKJIEHHOBBIX MOHSATHIA: I€30KCUPUOOHYKICHHOBAs
kucnot. Ctpoenne n pynkunn JJHK. kucnora (JJHK), pubonyknenHoBas kuciora
Crpoenue u ¢pynkunu PHK. AT®: (PHK), HyK11€0TH I, TOTHHYKICOTHIHAS
CTPOCHHE U (PYHKIIHH. enb
Hemoncmpayuu: (mOMUHYKICOTHT), KOMILIEMEHTAPHOCTb,
Hopmpemui: [Ix. Yotcon, ®@. Kpuk, M. ¢ynkunu JJHK (xpanenue u nepenaia
Yunkunc, P. ®panxnus. Tabauyst u HaclleACTBEHHOM nH(popmanun); suasl PHK
cxembl: (mH(pOpMaIOHHAS, TPAHCIIOPTHAS,
«Hyxnennossie kucnotsr, JHK», pubocomanbHast); aaeHo3uHTpudochar
«buocuntes Genkay, «CtpoeHue (AT®), makpoapruueckast CBA3b.
MouteKynnsl AT®». XapakTepu3npoBaTh HYKIIEHHOBBIE KUCIOThI
Obopydosanue: cCBETOBOM MUKPOCKOII, KaK XMMHYECKHE COCTMHEHUS] U HOCUTEIH
MHKPOIPEIIapaThl HaCJIeICTBEHHON HH(POPMALHH.
OTMedaTh 0COOEHHOCTH CTPOSHHUST MOJIEKYJT
HyksenHoBbIX kucioT (JJHK, PHK) u ATO®.
CxemaTHueck n300paxaTb CTPOSHHUE
HYKJICOTH/IOB, MOJIEKYJI HYKJICHHOBBIX
kucinot, AT®
3.6 | Ucropus u MeToabl [uTonorus — Hayka o KJIETKE. PackpriBath conepskaHue TEPMUHOB U

U3YYECHUS KICTKU.
Knerounas Teopus

Knerounas teopus — mpumep
B3aUMOJICUCTBUS HIcH U ()aKTOB B
HayYHOM MO3HAHHU.

MOHSTUH: KJIETKA, IUTOJIOTUS;, pACKPBIBAThH
coJiep KaHue TOJIOKEHUN KIETOUHOM
TEOpHH.




MeTo 16! U3yUeHUs KIICTKH.
Hemoncmpayuu:

Lopmpemui:

A. JleBenryk, P. I'yk, T. llann, M.
Ineitnen, K. bap, P. Bupxos.
Obopydosanue: CBETOBON MUKPOCKOII,
MUKpPOIIpEenapaThl pACTUTEIbHBIX,
JKUBOTHBIX U 0aKTePHAJIbHBIX KJIETOK;
PHUCYHKH ¢ MEKpodoTOorpadusMu KIETOK,
MOJTyYeHHBIE C TIOMOIIBIO0 CBETOBOTO H
ANIEKTPOHHOTO MHKPOCKOTIA

Hepe‘lI/ICﬂﬂTL " XapaKTECpHU30BaTb OCHOBHBLIC
METObI U3YYCHUS KIICTKU:

(HpI/IFOTOBJ'IGHI/IC Cp€30B, OKpalIMBaHUC,
MHKPOCKOIMMPOBAHUEC, HeHTpI/I(byI‘I/IpOBaHI/Ie,
KYJIbTUBUPOBAHUC KIICTOK U TKaHeﬁ)

3.7

Kinerka kak
IEJIOCTHAS JKUBas
cucremMa

Knerka kak 1ienocTHas )KUBasi CUCTEMA.
OO0m1re NpU3HAKU KIIETOK: 3aMKHYTast
HapykHast MemOpaHa, Monekyibl JJHK kak
TeHEeTUYECKHUH anmapar, CHCTeMa CHHTe3a
Oenka. THIBI KIETOK:

SyKapuoTHYecKasi ¥ MPOKapHOTHIECKAs.
OcoOEeHHOCTH CTPOCHUS
MIPOKapUOTUYECKON KIETKH.

Knerounas crenka 6akrepuii. CtpoeHue
9YKapuOTHYECKOH KIETKU. OCHOBHBIE
OTIINYHA PACTUTENBHOM, ’KUBOTHON U
rpubHOii KieTku. [loBepXxHOCTHBIE
CTPYKTYpPHI — KJIETOYHAs CTEHKA,
TJIMKOKAIIUKC, UX (DYHKIIHH.
[TnasmaTuueckass MemOpaHa, ee CBOMCTBa U
byHKLIUH.

PackpbIBaTh copepikaHie TEPMUHOB U
TIOHATHN: KIJIETKU (dyKapruOTHUYECKas,
MPOKapHUOTHYECKast), TNIa3MaTHIeCKas
MeMmOpaHa (Tu1a3ManeMma), TITHKOKAIUKC,
TPaAHCTIOPT BEIIECTB (MTACCUBHBIN, aKTUBHBIN),
SHAOIUTO3 ((harouTo3, MUHOINTO3),
9K30IIMTO3, KJIETOYHAsI CTCHKA, HYKJICOU].
CpaBHHBAaTh MEXIy COOOH 3yKapHOTHYECKHE U
MPOKapUOTHYECKUE KIETKH; OTMEYaTh
CXOJICTBO M pa3iNyus B CTPOCHUHU KIIETOK
OakTepuii, ’)KWBOTHBIX, PACTEHUI U TPHOOB




Hemoncmpayuu:

Ilopmpemui: A. Jlesenryk, P. I'yk, T.
[[IBann, M. llneitnen, K. bap,

P. Bupxos.

Tabauywr u cxemwl: «CTpoeHHE
9YKapUOTUYECKON KIETKU», «CTpoeHue
JKUBOTHOH KieTkn», «CTpoeHue
pacTUTENbHOU KIETKN», «CTpoeHue
MPOKaPUOTUUYECKOU KICTKI.

Obopydosanue: CBETOBONH MUKPOCKOII,
MUKpPOIIpenapaThl paCTUTEIbHBIX,
JKUBOTHBIX U 0aKTePHAIIbHBIX KJIETOK

3.8

CrtpoeHne 3yKapuoTHIECKON
KIJICTKHU

[urormia3smMa 1 ee OpraHoUIbI.
OnHOMeMOpaHHbBIE OPTaHOU BT KIIETKU:
OIIC, annapar ['onbmku, TU30COMBL.
[ToryaBTOHOMHBIE OpTaHOWABI KIIETKH:
MUTOXOHJIPHH, TUIACTHIBI.
[IpoucxoxneHne MUTOXOHAPUN U
miactux. Buapl moactu.
HememOpaHHBIE OpraHOU/IBI KIETKH:
prUOOCOMBI, KJICTOUHBIN TICHTP,
IIEHTPHUOIN,PECHIYKH, KTYTUKH.
DYHKITUN OPTaHOUIOB KIIETKH.
BxiroueHwust.

SApo — perynsTOpHBIA HEHTP KISTKU.
CrtpoeHue spa: siiepHas 000JI09Ka,
KapHuoIlia3Ma, XpOMaTHH, SIPBIIIKO.

PackpriBaTh copepkaHie TEPMUHOB U
MOHATHHN: IIUTOIUIa3Ma, OPraHOMIbI,
supomuazmarndeckas cetsb (I11C), anmapat
I'onbmxu, TM30COMBI, BAKyOJIb, MUTOXOHJIPHH,
TTACTUBI (XJIOPOILIACTHI, XPOMOIUIACTHI,
JIEHKOTUIACTHI), pHOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIN IIEHTp (LIEHTpOCOMa), PECHUYKH,
KTYTHKH, BKIIOUEHUS, AP0, SIEepHAS
o0oJouKa, KapuorsiazmMa, XpOMaTHH, SIPBIIIKO,
XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE IYKAPHOTUIECKON
KJIETKU TI0 M300paKEHUSIM H Ha
MUKpOTpenaparax; KiaccupuIupoBaTh
OpraHOMIbI




XpomocoMbl. TpaHCTIOpT BEIIECTB B
KJIETKE.

Hemoncmpayuu:

Hopmpemsi: A. JleBenryk, P. I'yk, T.
[[IBann, M. llneitnen, K. bap,

P. Bupxos.

Tabauywr u cxemwl: «CTpoeHHE
3YKapHOTUYECKOH KIETKW», «CTpoeHue
JKUBOTHOM KeTKn», «CTpoeHue
pacTUTeNbHOM KIeTKn», «CTpoeHue
MIPOKAPHUOTUYECKON KIeTKn», «CTpoeHue
SJIpa KIETKU.

Obopydosarue: CBETOBON MHKPOCKOIL,
MHKpOIIpenapaThl paCTUTENbHBIX U
JKUBOTHBIX KJIETOK.

Jlabopamopnuie u npakmuueckue padomui:

JlaGoparopnas padota Ne 2. «M3yuenue
CTPOCHHS KJIETOK PACTCHUMH, )KUBOTHBIX U
OakTepuii 07 MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux OMHCaHHe»

B 3aBHCHMOCTH OT OCOOCHHOCTEH MX
cTpoeHus (OMHOMEMOpPaHHEIE,
JIByMeMOpaHHbIe, HeMeMOpaHHEIE);
OTIMCHIBATh (PYHKIIMU KAXKIOTO OpraHoua

B KJIETKE.

XapakTepru30BaTh KIETOYHOE SIPO KaK MECTO
XpaHeHus, nepeaaqn (YIBOCHUE XPOMOCOM) H
peanu3anuu (TPaHCKPUIIKSA) HACIEICTBEHHON
WHPOPMAIUH KICTKH.

[lepeuucnare 1 OMUCHIBATH KOMITOHEHTHI

sa1pa 1 uX (QyHKIIHIH;

CxemMaTHIHO N300pakaTb CTPOCHHE
PaCTHTEIHHON M JKUBOTHOM KiIeTKU. OOBSACHSITH

OHOJIOTHYECKOE 3HAYCHHE TpaHCIIOPpTa BEUICCTB
B KJICTKC

Htoro wacos mmo teme

TeMma 4. ’KuzuenessiTeIbHOCTL KJICTKH




4.1

OOMEeH BEIIeCTB, A META00IU3M.
Accummsanus (TIaCTHICCKUI OOMEH) |
JIUCCUMIIAIUS (SHEPTEeTHYSCKUH OOMEH)
— JIBE CTOPOHBI €TUHOTO

mporecca Merabonu3ma. Ponb 3aKoHOB

COXpaHEeHHsl BeIIeCTBA W DHEPIUU B
MOHUMaHUU MeTabonu3ma. Turel oOMeHa
BEIIECTB: aBTOTPO(MHEII u
rereporpodusrii. Pomb ¢depMmeHTOB B
oOMEHEe BeWeCTB M  IMPEBPAIICHUU
sHepruu B Kietke. @otocunres. CBeToBast
1 TeMHOBas ¢a3bl poTocuHTe3a. Peakumn
¢doTocuHTE3A.

OddexTuBHOCTh POTOCHHTE3a. 3HAYCHHE
dorocuHTEe3a U1 OKM3HH — Ha 3emJe.
BnusiHue ycnoBuit cpeibl Ha (OTOCHHTE3
u CHOCO0BI MOBBIILICHUS ero
MPOJYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHH.
XeMmocuHTE3.  XE€MOCUHTE3UPYIOIIHE
OakTepuu. 3HaUCHNE XEMOCHHTE3a IS
JKU3HU Ha 3emute. [Jemoncmpayuu:
Hopmpemsi: K. A. Tumupsizes.

Tabruysr u cxemul: «XJIOPOIIIACTY,
«DoTtocuHTE3»

PackpriBath comepxaHie TEPMHHOB H
MOHATHN: OOMEH BEIIECTB U MIPEBpAIICHNE
sHeprun (MeTaboIN3M), ACCUMILISAIUS,
MIaCTUYCCKUI OOMEH,

JIUCCUMMUJISIUS, SHEPIEeTHYSCKUN OOMEH,
dboTocunTe3, horonms, pochopunmponanue,
MEPEHOCYNK MTPOTOHOB, XEMOCHHTES.
OnuceiBaTh (POTOCHHTE3, IPOIIECCHI,
MPOTEKAIOMIIE B CBETOBON M TEMHOBOH (hase.
BEISBAATE IPUUWHHO-CIIEICTBEHHBIE CBSI3U
MEX/Ty TTOTIIONIEHUEM COTHEUHOW SHEPTHH
XJIOPOPHILIIOM U CUHTE30M MoJieKysn ATO.
CpaBHI/IBaTB HCXOOHBIC BCIICCTBA, KOHCYHBIC
MPOAYKTHI M YCIOBHSI TPOTEKAHUS PEAKIIAN
CBETOBOM M TEMHOBOH (ha3bl POTOCUHTE3A;
CpaBHUBaTh (OTOCHHTE3 U XEMOCHHTES.
OrneHuBaTh 3HaUeHUE (POTOCHHTE3A U
XeMOCHHTe3a [l )KU3HU Ha 3emiie




4.2

OHepreTUYecKkuii 0OMeH

DHepreTuveckuii 0OMeH B KJICTKE.
Pacuieruienue BemiecTs, BbIICICHIE U
aKKyMYJIMPOBaHUE SHEPTUU B KIICTKE.
DTamnpl PHEPTreTHIECKOT0 OOMEHa.

I'mukonus. bpoxeHnue u ero BUIbIL.
Kucnopoanoe okucnenue, uiu

KJIETOYHOE AbIXxaHue. OKUCINTENbHOEe
dochopunupoBanue. DPPeKTHBHOCTH
SHEPreTHYeCcKoro 0OMeHa.
Hemoncmpayuu:

Tabruysr u cxemul: «TUIBI TUTaHUSY,
«Metabonu3my», «K MUTOXOHIPHUS»,
«OHepreTnyecKuii o0OMeH»

PackpriBaTh conepkaHue TEPMUHOB U
TOHATHIA: YHEPreTHYECKH OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHHE,
CIIUPTOBOEC OPOKEHHUE, ONOIOTHIECKOE
OKHCIICHHE, KJICTOUHOE JbIXaHHUE,
JUCCUMMIIALINS, (PEPMEHT.
XapakTepu3oBaTh OOMEH BEILECTB U
MpeBpaIieHne YHeprun (MeTadoII3M) KaK
OJHO UX CBOMCTB xkuBOro. [lepeuncnars
0COOEHHOCTH TUIACTHYECKOTO H
SHEPreTHYECKOro 0OMEHa B KIIETKE;
YCTaHaBIMBATh B3aUMOCBSI3b MEKAY HUMH.
Paznuuath bl 0OMEHa BEIIECTB B
KJIIETKE: aBTOTPOQHBINH U TeTepOTPOPHBIH.
OnuceIBaTh 3TAIBl SHEPTETUYECKOTO OOMEHa
(MoAroTOBUTENBHBIHN, OECKUCIOPOIHBII,
KHUCJIOPOJHBIN) M CPaBHUBATH UX MEXKAY
co00ii. XapaKkTepu30BaTh PeaKiiu
TJIUKOJIN3a, OpPOXKEHHUS, KIIETOYHOT'O
JIBIXaHUS; BBISBIATH IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXIY TITUKOJIN30M,
KJIETOYHBIM JIBIXaHUEM M CHHTE30M MOJIEKYII
AT®. CpaBuuBath 3ppeKTHBHOCTD
0ECKHCIOPOIHOTO M KHCIOPOIHOTO 3TANIOB




4.3

Buocunres Oenka

Peaknuu MaTpU4YHOI'0 CUHTC3a.

I'enetnyeckas uadopmanms u JJHK.
Peanuzanus reHeTndeckoi
WHQOPMaIUK B KIETKE.
I'eHeTMUECKNN KOA U €TO CBOMCTBA.

TpaHCKpUTIITHIS — MATPUYHBIN CHHTE3
PHK. Tpancnsuus — 6uocunres 6enka.
Oransl Tpancisauud. KogupoBanue
aMUHOKHCIIOT. PoJib pubocom B
ouocunTese Oenka. Jemoncmpayuu:
Topmpemui: H.K. Konbuos.

Tabnuywst u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenne n GyHKIIMOHUPOBAHKE TEHAY,
«CuHTe3 6enkay, «Permmukanus JJHK»,
«['eHeTHYECKUMN KOI».

Obopyoosarue. MOIEIH- AaNITUTHKAITAN
«Y nBoenne IHK u Tpanckpunius»,
«buocunTe3 OGemkay

PackpeiBath conep:xanue TEpMUHOB U
MMOHSATHUMN: T€H, TCHETHYCCKUI KO/,

MATPUYHBIA CUHTE3, TPAHCKPHUIILIHS,
TpaHCISALMS, KOJOH, aHTUKOJIOH,

pubocoma, eHTpasbHas 10rMa, MOJIEKYJIISIpHAs
Onoorus.

OnpenensaT CBOWCTBA TEHETHYECKOTO KOAA
(TpUIIIETHOCTH, OJHO3HAYHOCTbD,
BBIPOXKIEHHOCTD, YHUBEPCAILHOCTD,
HETEPEKPHIBAEMOCTh, HEMPEPBIBHOCTB ).
OmnuchIBaTh 3TAIbl peaTu3anum
HACJIEJCTBeHHON HH(POPMALUH B KIICTKE.
CpaBHHMBATh pEaKIH MaTPHIHOTO CHHTE3a
monekyn PHK u 6enka B xietke




44 Hexnerounsie hopmbl 1 Hexnerounsle GopMBbI )KU3HU — BUPYCHI. PackpriBaTh conepkaHue TEPMUHOB U

JKU3HH — BUPYCBI Uctopus otkpsitus Bupycos (. U. MOHATHUI: BUPYC, BUPYCOJIOT U, KarlCUI,
NBanoBckuii). OCOOCHHOCTH CTPOSHUS U 6akTeprodar, BUpyc HMMyHOIC(UIIHTA
KU3HCHHOTO LKA BUPYCOB. yenoBeka (BUY), OHKOTeHHBIE BUPYCHI.
Bakrepuodaru. bone3nn pacreHuid,

XapakTepu3oBaTh BUPYCHI KaK HEKJIETOUHYIO
JKUBOTHBIX U Y€JIOBEKA, BHI3HIBAEMBIC
(opMy KH3HU; 0COOEHHOCTH CTPOCHUS U
BHUpycamu. Bupyc nmmyHonedummra
genoseka (BUY) — Bo36ymurens CITNIa. KUSHENCATCIILHOCTH BUPYCOB.
O6paTHag TPaHCKPUILKSA, pEBEPTa3a 1 OnuceIBaTh )KU3HEHHBIA IUKJI BUPYCOB
unterpasa. [Ipodunakruka MMMYHO/Ie(pHUIINTa YeIOBeKa; pa3nnyarh Ha
pacIpoCTpaHeHNs BUPYCHbIX 3a0oneBannii. | PUCyHKax BTM ((Bupyc TabavyHON MO3auKH),
ﬂeMOHcmpauuu: 6aKTepI/IO(I)aF, BHY.
opmpemer: J1. V1. ViBaHoBCKHit OO00CHOBBIBATH U COOIIOAATH MEPHI
Tabauyvt u cxemvi: «Bupyco», npoUIaKTHKK pacTipoCTpaHEHUS
«Bakrepuodarn»; «CtpoeHue u BUPYCHBIX 3200/1€BaHMH
KU3HEHHBIH 1K Bupyca CTTHa, (pectiupaTopHbIe, KETYA0YHOKUIIIEUHBIE,
Oaxrepuodara. KJIEIIEBOM SHIEDauT,
Ob6opydosanue: MOIETb CTPYKTYPBI BUY-undexius)
JHK; marauTHas MOACIb-aNIIINKAIUS
«CTpoeHHe KIETKN
Hroro gacos no Teme 6

Tema 5. Pa3MHoOXkeHHe U MHANBHAYAIbHOE PA3BUTHE OPTraHU3MOB
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JKU3HEHHBINA TUKIT KIETKH.
Jenenune ki1eTku. Muto3

KneTouHbIi UK, WM SKH3HEHHBIN UK
kietku. MHTepdaza u MUTO3.

[Ipomeccrl, mpoTeKaromue B HHTEpdase.
Perumnkarus — peakiius MaTpUIHOTO
cuntesa JJHK. Ctpoenue xpomocom.
XpoMOCOMHEII HAO0OP — KAPHUOTHIL.
JIATIIONTHBIN Y TaluIOUIHBIA XpOMOCOMHBIE
HaOopbl. Xpomarupl. [luromornyeckue
OCHOBBI PA3MHOXKCHHS I HHIUBUTyaIbHOTO
Pa3BUTHS OPTaHU3MOB. JleeHue KIeTKH —
muto3. Ctaguu muto3a. [Iporeccs,
MIPOUCXOSIINE HA Pa3HBIX CTAAHMSIX MUTO3A.
bronormyeckuii CMBICI MHATO3a.
[Iporpammupyemast THOEITH KIETKHA —
aroITos.

Hemoncmpayuu:

Tabauyol u cxemol.: «KICTOUHBIN UK,
«Pemukanusa JHK», «Ctpoenue
XPOMOCOMBI», «KMUTO3»; MarHUTHAs
MOJIeb-alIIuKaIus «JleIeHre KIeTKN,
moaens JTHK.

Obopydosatrue: CBETOBON MUKPOCKOIT U
MuKporpenapaT «KaprokrHes B KIIeTKax
KOPEIIIKa JIYKa.

Jlabopamopnuvie u npakmuueckue
paodomul:

Jlaboparopnas padorta Ne 3. «Habmonenue
MHUTO3a B KJIETKaX KOHYHKA KOPEIIKa JTyKa
Ha TOTOBBIX MUKPOIIpEraparax»

PackpbIBaTh copiepikaHie TEPMUHOB U
MOHSTUMN: KJICTOYHBIH IUKJI, HHTEpda3a,
peAyIUIUKAIINS, XPOMOCOMA, KAPUOTHIL,
TarIOUIHBIN, TUIUIOUTHBIA XPOMOCOMHBIN
Ha0Op, XPOMATHUIBI; MUTO3 €r0 CTAIUH:
npogasa, meradasa, anadasa, Tenodasa.
OnuchIBaTh )KU3HCHHBIN UK KJICTKH;
MIEPEYHUCIIATh U XapaKTePU30BaTh IIEPUOIbI
KJIETOYHOT'O ITUKJIa, CPABHUBATH UX MEXKILY
c000i#1. OnUCHIBATh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPaBHUBATh
XPOMOCOMHEBIE HA0OPBI KIETOK.
CpaBHHUBaThH CTaJIMM MUTO3A.

Pasznuuare Ha MHKpOTpenapaTax

" pUCYHKaX CTaAuu MHUTO34a. PaCKpLIBaTB
OMOJIOTMYECKHUI CMBICI MHTO03a




5.2

DopMEBI pa3MHOKEHUS
OpraHU3MOB

®DopMBbI Pa3MHOKCHHS OPTaHU3MOB:
0ecIIoJ10€ U TOJIOBOE.

Buet 6ecronoro pa3sMHOXKEHUS: ICJICHHUE
HAaJBO€ Y MMOYKOBAHUE OAHO- U
MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHuE,
BEreTaTHBHOE Pa3MHOKEHHE.
HckyccTBeHHOE KIIOHHUPOBAHUE
OpPraHW3MOB, €T0 3HAUCHHUE IS CEJICKIIHU.
ITonoBoe pa3MHOXKEHHE, €T0 OTIINYHS OT
6ecmooro.

Hemoncmpayuu:

PackpbIiBathb comep:kaHie TEPMUHOB U
MOHATHH: Pa3MHOKEHHE, KIIOH, TIOJIOBBIE
KJICTKH (TaMETHI), SUICKIICTKA,
CIIepMAaTO30U]I, 3UTOTA, JICIICHHE HAJIBOE,
MOYKOBAHUE, CIIOPYIIAIHSL, (parMeHTaIuS,
BEreTaTHBHOE Pa3MHOXKEHHE, CEMEHHOE
pasMHOKEHUE, OIBIJICHUE, IBOHHOE
OIIJIOJIOTBOPEHUE, MTOJIOBEIE JKeJIe3bl,
CEMECHHUKH, SMYHUKH, OTIJIOAOTBOPEHHUE
(Hapy>XxHOE, BHYTpEHHEE).

Tabauywr u cxemwl: «DOPMEI
Pa3MHOXKEHHUS OPTaHU3MOBY, «JBOiTHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTCHUNY,
«/lenenue kieTku OaKTEpUN»,
«BereTaTuBHOE Pa3MHOKEHUE PACTCHUN»,
«CTpoeHue MOJIOBBIX KIETOK»

Xapaktepu3oBaTh 0COOEHHOCTH W 3HAYEHHE
0ecIToIIoro 1 MOJI0BOTO CIIOCO00B
pa3MHOXeHUs. BoiiensaTs BB Oecrionoro
Pa3MHOXEHWUST; BBISBIISATH B3aUMOCBSI3U
Mexay popMaMH U CIoco0amMu
Pa3MHOXEHHUS, ¥ UX OHOJIOTHYECKUM
3HAYCHUEM.

Biagers npuémamu BEreTaTHBHOTO
pPa3MHOXEHUsI KyJIbTYPHBIX PacTeHHil (Ha
npuMepe KOMHATHBIX).

XapaxkTepHu30BaTh MOJIOBBIE KICTKH:
SHIEKIIETKY, CIIEPMATO30U/Ibl; BBISBISTH
0COOEHHOCTH

UX CTPOEHUS




5.3

Meiios

Meiio3. Craguu meiiosa. [Iponeccsl,
MPOUCXOISIINE HA CTAAUIX MEH03a.
IloBenenue xpoMocom B Melo3e.
Kpoccunrosep. buonoruueckuii cMpIca u
3HAYCHUE MEN03a.

Hemoncmpayuu:

Tabnuywr u cxemvl: «JleneHne KIeTKN,
«Meito3».

Obopyoosanue: monenb JIHK; marauTHas
MOJEJb-aNIUINKAL NS

«Jlenenune KIeTKu»

PackpeiBath conep:xanue TEpPMUHOB U
MOHATHI: MEHO03, KOHBIOTALlA XPOMOCOM,
MEePeKpECT (KPOCCUHTOBEP) XPOMOCOM,
raMeThl.

XapakTepu3oBaTh MEHO03 KakK CIIocoo
KJIETOYHOTO JICJICHHUS; OIIMCHIBATh MEH03 MO
CTaJIUsIM; CPAaBHUBATh CTAJIMH ME03a U
MHTO3a.

Paznuyate Ha puUCyHKax cTaguu MeHo3a;
packpbIBaTh OMOJIOrHYECKOe 3HAUCHUE MeH03a
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OO0pa3zoBaHue B Pa3BUTHE
MOJIOBBIX KJIETOK.

I'ameTorenes — mporuecc 00pa3oBaHUs
MOJIOBBIX KJIETOK Y KHBOTHBIX. [T0JI0BBIC

PackpreiBath copepkaHue TEPMUHOB U TIOHSITHIA:
raMeTOreHe3, CliepMaTOreHe3, O0TeHe3,

OrmomoTBOpEHNE JKeJIe3bl: CEMEHHUKHU U SIMYHUKH. CIIepMaTo30ua, akpocoMma, sAMICKICTKa,
OG6pasoBaHNe U PasBHTHE NONOBBIX KieTok | NOUIPHBIE TeNbla. XapaKTepH30BaTh
. 0COOEHHOCTH TaMETOTreHe3a Y JKUBOTHBIX U €T0
— ramerT (CIiepMaTo30u I, SHIIEKIIeTKA) — y
CTa/INY; TIOJIOBBIE KIIETKH KUBOTHBIX H
cnepMmaroretes u ooreHes. Oco0eHHOCTH
N OTIMCHIBATH MPOIIECC WX PA3BUTHSI.
CTPOEHUS SIMLEKIETOK U CTIEPMAaTO30HI0B.
CpaBHUBATH CIIEPMATOT€HE3 U OOTEHE3.
OmnonorBopenue. IlapreHorenes.
OnwuckBaTh OIIIOIOTBOPEHHE, OMOJIOrHYEeCKOe
Hemoncmpayuu: 3HAYCHME OILIOJIOTBOPEHHS
Tabnuywst u cxemsi: «llpsmoe u HEpsIMOE
pasButue», «['amerorenes y
MJICKOTIUTAIOIINX U YEIIOBEKaY.
Obopyodosanue: MOJIENb MeTa(hazHOM
XPOMOCOMBI, MEKPOCKOIT, MUKPOITPETapaThl
«CniepMaTo30uI6I MIIEKOITUTAFOIIIET O,
«Slitnexerka MIEKOIUTAIOIIETOY.
Jlabopamopnsie u npakmuueckue padomol:
Jlaboparophas padota Ne 4. «/3yueHue
CTPOEGHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOTpEenapaTax
5.5 | UapuBuayansHoe WunuBuayansHOE pa3BUTHE (OHTOTEHE3). PackpeiBath copepikaHie TEpPMHUHOB U

Pa3BUTUC OPTaHU3MOB

OMOpHOHAIEHOE Pa3BUTHE

(3MOpuoTeHe3). DTarbl SMOPUOHATLHOTO
PasBUTHS Y TIO3BOHOUHBIX JKHBOTHBIX:

MOHATHN: OHTOTEHE3, IMOPUOTEHE3, 3UTOTA,
Jpo0IieHue, OJIaCTOMEPHI, MOPYJIa,
Omacryna, O1acTomeb,




JIpOOJICHUE, TacTPYJISIMS, OpraHOTCHE3.
[TocTambOproHabHOE pa3BuTHE. THITHI
MTOCTAIMOPHOHAIBHOTO Pa3BUTHS: TIPSMOE,
He IpsMoe (JIMYMHOYHOE). BiusHue cpenb
Ha pa3BUTHE OPTaHU3MOB; ()aKTOPBI,
CIIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
ypoacTBa. PocT u pa3BUTHE paCTCHUM.
OHTOreHe3 IBETKOBOTI'O PACTEHHUS: CTPOCHHE
CEMEHHU, CTaINH PA3BUTHSL.
Hemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIC CTATUN
oHTOreHe3ay, «IIpsmoe u HenpsaMoe
pa3BUTHEY, «/BOIHOE OIIIOAOTBOPEHUE Y
LIBETKOBBIX PACTEHUI»

ractpyia, HelpyJa, OpraHoreHes;
3apOJIBIIIEBBIC JIUCTKH: SKTO/IEPMa, ME30IepMa,
SHTOZEpMA; IOCTIMOPHOHAIBHOE Pa3BUTHE:
NpSAMOE U HENPsMOE (JIMUMHOYHOER);
MeTaMop(03, Meracropa, MUKpOCIopa,
MBUIBLEBOE 3€PHO, CIIEPMHH, 3aPOIBIIICBEIH
MEIIOK, TBOWHOE OTIIOIOTBOPEHUE.
OnpenensTs 3Tanbl SMOPUOHATLHOTO Pa3BUTHS
XOPJOBBIX Ha CXEMax W Impenaparax u
OTIMCHIBATH MPOIIECCHI, IPOUCXOIAIINE Ha
KakaoM dtare. CpaBHUBAThH TIEPHOIBI
OHTOTEHE3a; MPSAMOE U HETIPSMOE (JIMYMHOYHOE)
MOCTAIMOPHUOHANBHOE Pa3BUTHE, 32POIBIIIH
YeIIOBEKa U IPYTHX XOPJOBHIX.

OOBSICHATH OMOJIOTHYECKOE 3HAYCHHUE PA3BUTHS
¢ MeTaMop(}030M; OTPHULIATEIILHOE BIUSHHUE
AJIKOTOJIsI, HUKOTHHA M APYTHX TEPATOTCHHBIX
(aKTOpOB HA Pa3BUTHE 3apOJIbIIIIA YEIIOBEKA.

OnuceIBaTh Mpolecc JBOHHOro
OTTOIOTBOPEHHS Y IBETKOBBIX PACTCHHI

Utoro wacoB 1o Teme




Tema 6. HaciencTBeHHOCTh M H3MEHYMBOCTH OPraHM3MOB

6.1 I'eneTtuka — Hayka o 1 [Ipeamer u 3agauu renetuxku. Poib PackpriBath conepkaHue TEPMUHOB U
HacIeACTBCHHOCTH U UTOJIOTHY U IMOPHOIOTHH B MTOHATHH: TeH, TCHOM, TCHOTHII, ()EHOTHII,
M3MCHYHBOCTH CTaHOBJIEHUM I'eHETHKHU. Bknan XPOMOCOMBEI, JUIENIbHBIE TEHBI (AJUIENH),

POCCHICKHX U 3apyOeKHBIX YUEHBIX B TOMO3UI0Ta, TE€TEPO3UTOTA, JOMUHAHTHBIN
Pa3BUTHUEC TCHCTUKH. MeTobl TeHETUKU MPU3HAK (FCH), pCHCCCHBHLIﬁ MPU3HAK (FCH),
(TMOPHIOIOTUYECKUHA, IMTOTEHETUIECKUH, | yycTast TUHKS, THOPHL.

MOJICKYJISIPHOT CHETHICCKUIA). [lepeuncnare U XapaKTepU30BaTh METOAbI
OCHOBHBIE TCHETHYCCKHE TIOHSITHS. FeHEeTHKH: THOPHI0IOrHYECKHil,
I'eneTnveckast CHMBOIIMKA, UCTIONb3yeMast IMTOTEeHETHIECKHA,

B CXCMax CKpCIINBAHIH. MOJIEKYIAPHOTEHETHUECKHiT; TOMHHAHTHBIE U
HAemoncmpayuu: PELlECCHBHBIE IPU3HAKK PACTEHHIT 1
Ilopmpemei: I'. Menpens, T. Mopran, H. W. | o noranx.

Basuiios, C. C. Hersepukos, [Tonp30BaThCS T€HETUUECKOM

H. B. Tumogees-Pecosekuii. TEPMUHOJIOTUEN U CUMBOJIMKON 117151
Obopyoosarue. MOIENb- AlITUTUKAIINS 3aIIUCH TEHOTUITHYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIMBAHUE, CKpEIIUBaHuUs

repbapuii «I"opox 1oceBHOM»

6.2 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACIICIOBAHIIS PackpriBath copepxaHue TEPMUHOB |
HacJeIOBaHUS PU3HAKOB. MPU3HAKOB, yCTaHOBJICHHBIE |'. MeHeneM. | IOHATHI: MOHOTHOPUIHOE CKPEIBAHHE,
Mounoru0puiHoe MoHoruOpuIHOE CKpeluBaHue. 3aKOH (EHOTUITNYECKHE TPYIIIIBI,

CKpCIIMBaHHUC e}lpIH006pa3I/I>1 FI/I6pI/I)10B epBOro FI/I6pI/I,Z[OJ'IOFI/I‘leCKI/1ﬁ METO, YUCTHIE JINHUH,

nokoJieHus. [IpaBuiio ToMHUHUPOBAHUSI.
3aKoH paclenyieHus Npu3HakoB. ['unoresa
YHCTOTHI TaMeT.

IlonHOE M HETIONHOE TOMUHUPOBAHUE.

JIOMUHUPOBAHHUE TEHOB (IIOJTHOE, HETIOJHOE),
pacIleruieHne B IIOTOMCTBE.
OnuceIBaTh METOAMKY TTPOBEACHUS




Hemoncmpayuu:

Topmpempoi: T'. MeHnemnb.

Tabrauywr u cxemwvl: «MoHOTHOpHITHOE
CKpEIIMBaHUE U €T0 IUTOTeHEeTHIeCKas
OCHOBa», «3aKOH pacIlEIUICHUs U eT0
[IUTOTeHETUYEeCKasi OCHOBaY», «3aKOH
YHUCTOTHI TAMETY.

Obopyodosarue: MOJIENHA-aANTUTAKAIIAN
«MoHOruOpHIHOE CKpEeIIUBaHUEY,
«HemonmHOE MOMUHUPOBaHKEY, TepOapuit
«l"0opox moceBHOI»

I'. MeHeneM ONBITOB IO U3YyYEHUIO
HaCJIEIOBAHUS OJTHOM Mapbl MPU3HAKOB Y
ropoxa IIOCEBHOTO.

PackpriBath conepxaHue 3aKOHOB
eIMHO00Pa3us THOPUIOB IIEPBOTO
ITOKOJICHHUS M 3aKOHA PACIICIIICHHMS.
OOBSICHATH THIIOTE3Y YHCTOTHI TAMET.
3anucrIBaTh CXEMbl MOHOTHOPHIHOTO
CerHII/IBaHI/ISI, O6’I)SICHSITB ero
IUTOJIOTUYCCKUEC OCHOBBI U pCHIaTI)
TCHETUYECKHE 3a/1a4l Ha MOHOTHOPHIHOE
CKpelInBaHUE

6.3

Jurnbpuanoe
CKpeIuBaHue. 3aKoH
HE3aBUCHMOTO
HacJleIOBaHMUs IPU3HAKOB

JurubpuaHoe ckpemuBanue. 3aKoH
HE3aBHCHUMOT0 HACJIeJOBAHNS IPU3HAKOB.
[{utorenernyeckrne OCHOBBI
JTUTHOPUTHOTO CKPETIUBAHMSL.
AHanm3upyrolee CKpenuBaHue.
Hcnonp3oBaHue aHATH3UPYOIIETO
CKpEIUBaHUS JJIs OTIPE/ICIICHUS TeHOTHIIA
ocobu.

Jemoncmpayuu:

Ilopmpemwi: I'. Mengens. Tabnuywl u
cxembl: «lUTHOPUAHOE CKPEITBAHHEY,
«lluTomornyeckne OCHOBBI AUTHOPHITHOTO
CKpEIIUBaHUS.

Obopyoosarue. MOIETb- AlITITUKAIINS

«urndpugHoe cKpeluBaHue)

PackpriBath comepkaHue TEPMUHOB U
MOHATUMN: IUTUOPUITHOE CKPEIIUBAHNE,
aHaJu3upymoliee ckpemuBanue. OnuckBaTh
onbIThl ['. MeHzaenss mo u3y4eHuro
HACJIEJIOBAHUS ABYX Iap MPU3HAKOB Y TOpOXa
MMOCEBHOTO. PackpriBaTh copepkaHue 3aKOHA
HE3aBUCUMOTO HACIICJIOBaHUS PU3HAKOB.
[IpuMeHsATs MaTEMaTUYECKUI pacueT C
MIOMOILIBIO METOJIa IEPEMHOKEHUS
BEPOSITHOCTEH U 3aIHCh C TIOMOIITHIO
(EHOTUITNYECKHUX PAIMKAIIOB PACIICTIICHHS
MPU3HAKOB Y MIOTOMKOB 110 (DEHOTHITY U
TECHOTHUILY.

3anuChIBaTh CXEMBI TUTHOPUTHOTO




CKpeITuBaHus, O0BICHATH €T
IIATOJIOTHYECKIE OCHOBBI M PEIIATh
TEHEeTHICCKUE 3aaull Ha TUTHOPHIHOE
CKpeITuBaHne

6.4

CleImieHHOe HAacICA0BaHUE
MMPpU3HAKOB

CuenyieHHOE HaclleIOBaHKE MMPU3HAKOB.
Pabora T. Moprana 1o criersieHHOMY
HacJjieioBaHuIo reHoB. Hapymenue
CIICTIJICHUS] TEHOB B pe3yIbTaTe
KPOCCUHIOBEpa. XpOMOCOMHAas TEOpHUs
HaCJICICTBEHHOCTH.

['eneTnueckue KapThl.
Hemoncmpayuu:

Iopmpemwi: T. Mopras.

Tabnuywl u cxemol: «Merio3y,
«['eHeTHUECKUE KapThl PaCTCHHH,
JKUBOTHBIX U YEJIOBEKa»,
«B3anMoneiicTBrE aJuIEbHBIX TEHOBY.
Obopyoosanue: MUKponpenapar
«Ipozodmna» (HopMa, myTanuu HOPMBI
KPBUIbEB U OKPACKHU TeJa), MUKPOCKOTII,
MoJienp-antukanus «llepexkpéct
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
paodomul:

JlaGoparopnast pabota Ne 5. «M3yuenue
Pe3yIbTaTOB MOHOTHOPUIHOTO U
JUTMOPUIIHOTO CKpEIINBaHUs

PackpriBaTh conepkaHue TEPMUHOB U
MOHATHH: CLETIJICHHOE HAacJIeJOBaHUE
MPU3HAKOB, PEKOMOWHAIINS TEHOB,
reHeTHYeCcKre KapThl XpOMOCOM, MOPTraHuAa.
Ha3piBaTh OCHOBHBIE ITOJIOKEHHUS
XPOMOCOMHOM T€OpHUH HacaeacTBeHHOCTH T.
Moprana; pacKkpbIBaTh COACpKaHUe PabOThI
T. Moprasa no CierIeHHOMY HaCJIE€JOBaHUIO
T'CHOB U MMPUYXHBI HAPYIICHHUS CUCTIJIICHUA
MCXKAY r€eHaMu. 3amnuceIBaTh CXEMBI
CKp€UIMBaHUA MNPU CHCIIJICHHOM
HaCJICIO0BaHUH, OOBSICHITH ITPUYNHBI
PEKOMOMHAIIMN T€HOB, ONPEACIISATh YHCIO
IPYII CLEIUICHHUS TeHOB; pellaTh
TeHETHYECKHE 331a4H Ha CLETUICHHOE
HacJeI0BaHue




y Ipo30(hniIBl Ha TOTOBBIX

MHKpOIIpenapaTax»

6.5 | ['eneruka momna. I'enetuka nona. XpoMocOMHOE PackpriBaTh conepkaHue TEPMUHOB U
HacnesioBanue npu3HaKoB, ompeJienieHNe moja. AyTOCOMBI U TOJIOBBIE | TIOHATHH: XPOMOCOMHBIH Ha0OP, ayTOCOMBI,
CLCIUICHHBIX C ITOJIOM XpOMOCOMBI. 'oMOrameTHbIE 1 TOJIOBBIE XPOMOCOMBI, FOMOT'aMETHBIH T10JI,

TeTepOraMeTHBIE OPraHU3MBI. reTeporaMeTHBIN 1101, CIETIIIEHHOE C MOJIOM
HacnenosaHnne npru3HaKoB, CHEMIEHHBIX C HacJIeJOBaHNE TPU3HAKOB.
nosioM. lemoncmpanuu: OOBACHSTH IIUTOJIOTHYECKHE OCHOBBI
Hopmpembl_' T. MeHHeHB, T. MopraH’ H.U. XpPOMOCOMHOI'0O ME€XaHMU3Ma OIIPECACIICHUA I10J1a
BaBunos Y pa3IUyYHbIX OpraHn3MoB. CpaBHUBATh
) 3aKOHOMEPHOCTHU HacleI0BaHUs PU3HAKOB,

Tabauywl u cxemol: «I'eHETHKA TIOJIaY,

CLEIUICHHBIX U HE CLEIJIEHHBIX C ITOJIOM.
«3aKOHOMEPHOCTH HACJIEIOBAHMUS,

Pemats remerndeckue 3aJa4n Ha
CLEIUIEHHOTO ¢ T0JI0M», «KaproTursl

HaCJIEJOBAHNE CLETIIICHHBIX C TOJIOM
YEJI0OBEKA U JKUBOTHBIX»

MIPU3HAKOB

6.6 N3MeH4YnBOCTS. N3meHunBOCTh. BHIbI U3MEHYMBOCTH: PackpeiBath conepxaHue TEPMUHOB U
Henacnencrsennas HEHACIlIeZICTBEHHAs ¥ HaCJIeCTBEHHAS. MOHSTHUN: U3MEHYUBOCTH, HACJIEICTBEHHAS
W3MEHYUBOCTH Pounb cpensl B HEHace1CTBEHHON M3MEHYUBOCTh, HEHACJIEICTBEHHAS

W3MEHYMBOCTH. XapaKTEPUCTHKA
MOIU(DUKAIIMOHHON N3MEHUYNBOCTH.
BapuanuonHsIii psj 1 BApHaiMOHHAS
kpuBas. Hopma peaknuu npusHaka.
KonnuecTBeHHEBIE M KAUECTBEHHEIE
MPU3HAKU M UX HOpMa PeaKInu.
CaoiicTBa MOIU(DUKAITIOHHOM
M3MEHYHNBOCTH.

W3MEHYUBOCTh, MOAU(UKAIIHOHHAS
W3MEHYUBOCTb, BAPUAIIMOHHBIN PsIII,
BapuaHTa, BApMallMOHHAS KPUBas, IPU3HAK,
HOpMa pPEaKI1H, KOJITUYECTBEHHBIE U
Ka4eCTBEHHbIE MPU3HAKHU.
Knaccuduuupopars BUbI K3MEHUYUBOCTH U
BBISIBJISITH UX




Hemoncmpayuu:

Tabauyvl u cxemvi: «BUIBI IBMEHYUBOCTHY,
«MonuduxaroHHas HK3MECHUYUBOCTBY.
Jlabopamopnvie u npakmuueckue paoomot:
Jlaboparopnas padota Ne 6. «M3ydenne
MOAU(PHUKAIMOHHON H3MEHIHBOCTH,
MTOCTPOEHNE BaPHAITIOHHOTO PsIa U
BapHUaIlMOHHON KPUBOI»

Ouorormueckrie ocooeHHOCTH. [lepeuncisaTsh
CBOHCTBa MOAN(PUKAITMOHHOW H3MEHIUBOCTH
1 OOBACHSTH €€ 3HAUYCHUE JUISI OPTaHU3MOB.
Paznuuarh KONMMYECTBEHHBIC U KAYCCTBCHHBIC
MPU3HAKYU; CTPOUTH BapPUALMOHHBIN PsJI,
BapHAIMOHHYIO KPUBYIO, BEIUUCIISTE CPEHEES
3Ha4YeHHE MPU3HAKa

6.7

Hacnencresennas
N3MEHYUBOCTH

HacnencrBeHHas, Wi TeHOTHITHYCCKAS
n3MeHYMBOCTh. KoMOMHAaTHBHAs
W3MEHYMBOCTh. Mei103 1 OJIOBOM
MPOIECC — OCHOBA KOMOMHATHBHOM
M3MEHYMUBOCTU. MyTalMoHHas
W3MEHYHBOCTE.

Krnaccuduxkaryst MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE.

YacToTa 1 NpUYUHBI MyTalUH.
MyTtareHssle GakTopbl. 3aKOH
TOMOJIOTHYECKHX PSJIOB B
HaclieACTBeHHOM m3mMeHunBocT H. U.
Basunosa. Buesnepnas
HACJICACTBEHHOCTh U N3MEHYMBOCTb.
Hemoncmpayuu:

Hopmpempui: T'. ne ®pus, H. 1. Bauios.
Tabnuywl u cxemwvl: «MyTalMOHHAS

PackpbIBaTh copepikaHie TEPMUHOB U
MOHSATHIA: HACJIEICTBEHHAs N3MEHUYUBOCTD,
KOMOWHATHBHAsI N3MEHUUBOCTD,
MyTallMOHHAs K3MEHYUBOCTbD, MYTaHT,
MYTalU{: T€HHbIE, XPOMOCOMHEIE,
TCHOMHBIE; OJIMIUION IS, AHEYTIOUIHS,
MyTareHsl. XapakTepru30BaTh
HACJIE/ICTBEHHYIO N3MEHUYNBOCTH;
(bopMyIIpOBaTh 3aKOH TOMOJIOTHUYECKHIX
PSIOB B HacJeICTBEHHOU u3MeHunBocTu H.
W. BaBuioBa u 00BSICHATH €ro 3HaYSHUE [T
Ouostoruu u ceneknuu. Kinaccudunuposath
MYTAallM{: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE
Y IPUBOAMTH IPUMEPHI MyTaLlUi.

OOBSCHATH TPUYUHBI BOZHUKHOBECHHUS




U3MEHYUBOCTBY.
Obopydosanue: MUKPOCKOTI,
MuKpornpenapat «Jpo3oduna» (Hopma,
MyTaluu GOPMbI KPBLILEB H OKpacKa

TeJa); KOMHATHBIC PACTEHUS C TIECTPOH
OKpAaCKOM JINCTHEB.

Jlabopamopnsie u npakmuueckue pabomol:

Jlaboparophas padota Ne 7. «AHanu3
MyTalui y Ap030(HIbI HA TOTOBBIX
MHUKPOTIpenapaTaxj»

MyTaluH, poiib (haKTOPOB-MYTareHOB.,
CpaBHUBATh BUJIBI MyTAIlUii; BEISBISTH
MPUYIHHBI HACTIEICTBEHHOW N3MEHYHBOCTH,
WUCTOYHUKH MYTArcHOB B OKPYXKArOIIEH
cpene (KOCBEHHO). XapaKTepu30BaTh
BHESICPHYIO HACIICACTBEHHOCTD U
W3MEHYUBOCTh

6.8

I'eneTnka uenoBeka

I'enetuka yenoBeka. Kapuotun uenosexa.
OCHOBHBIE METO/TbI TEHETHUKH YEIIOBEKA:
reHeaIOTHYEeCKHM, OJTM3HEIIOBBIH,
[IATOTCHETHYECKHUH, OMOXUMUICCKUT,
MOJIEKYJISIPHO-T€HETHIECKHIA.
CoBpeMeHHOe omnpe/ielieHUue TeHOTHTIA:
MOJIHOTEHOMHOE CEKBCHUPOBAHUE,
FCHOTHUIIMPOBAHUEC, B TOM YHUCJIEC C
nomomsio I1I1P-ananmn3a. HaciaeacTBeHHBIE
3a00JICBaHUs YeJIOBEKA: TeHHbIC 00JIe3HH,
0OJIe3HH C HACJICICTBCHHOM
MIPEIPACIIOIOKEHHOCTHI0, XDPOMOCOMHEIE
6omne3nu. CoMaTH4ecKne U reHepaTHBHBIC
MyTalliH.

PackpbiBath comep:xaHue TEPMUHOB U
MOHATUI: KApUOTHUII YEIOBEKA,
IIUTOTCHETHYECKHUI METO/I,
FE€HEAIOrMYECKUIl METO], POIOCIOBHBIE,
OJIM3HEIOBBIN METO/I, HACIIEICTBEHHEIC
0ose3Hu: (MOHOTCHHBIC, C HACJICICTBEHHON
MIPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE),
MEIMKO-T€HETUUECKOE KOHCYJIbTUPOBAHHUE.

[lepeuncnars 0COOEHHOCTH H3yUYCHHS
TeHETUKH YeJIOBEKa; TIPUBOJIUTH IIPUMEPHI
HACIIEICTBEHHEIX OOJIE3HEH YeI0BEeKa,
XapaKTepPH30BaTh METObI UX NPOQHUITAKTHKH;
000CHOBBIBATH 3HAYEHHE MEIUKO-
FE€HETHYECKOTO




CtBoNOBBIE KIIETKH. [IpuHIHATIET
3I0pOBOTO 00pa3a >KU3HH, TUATHOCTHUKH,
MPOMUIAKTUKY ¥ JICUSHUS] TEHETHYECKUX
Oone3neil. MeanKo-TeHeTHIeCKoe
KOHCYJIbTHPOBaHHE. 3HAUCHUE
MEIUIIMHCKON TeHETHKH B
MPEIOTBPAIICHNH 1 JICICHUN
TeHETHYECKHX 3a00JIeBaHUI YelloBeKa.
Hemoncmpayuu:

Tabauywl u cxemol: «HacnenoBanme
pe3yc-dakropay, «['eHeTHKa TpymI
KPOBHY.

Jlabopamopnsie u npakmuueckue
paoomol:

IIpakTuueckas padora Ne 2.

«CocTaBlicHHE U aHAIIN3 POAOCIOBHBIX
YCIIOBCKa»

KOHCYJIbTUPOBAHUS.
BrIsBISATE U CpaBHUBATH MEXKTY COOOI
JIOMHHAHTHBIE U PELIECCUBHBIE MTPU3HAKU
YeJI0BEKa.

CocCTaBisATh U AHAJIN3UPOBATH POAOCIIOBHEIC
YCIO0BCKa

Htoro yacos o teme

8

Tema 7. Cenexunsi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTMH

7.1

Cenekmus Kak HayKa U
MPOLIECC

1

Cenexius Kak HayKa U TIpoIiecc.
3apoKIeHNE CENEKIIMN U TOMECTUKALIHS.
VYuenne H. . BaBunosa o nenTpax
MHOT000pa3ns U MPOUCXOKACHUS
KYJIbTYPHBIX paCTECHHIA.

LleHTpBI IPOUCXOKACHUS TOMAIITHUX
JKUBOTHBIX.

CopT, mopoja, mTaMM.

PackpsIBath copepxanue TEPMUHOB U
MOHSATHUI: CENEKIUs, COPT, TOPOJIa,
mTaMM, JOMECTUKaAI A, NN
oaOMalTHUBAaHUE, LICHTPLI
MHOT000pa3us U IPOUCXOKICHHS
KYJBTYPHBIX PACTEHUI U *UBOTHBIX,
TUOpUAM3AINS, UCKYCCTBEHHBIA 0TOOP.




Hemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauywl u cxemol.: xKapta «LleHTPHI
MHOT000pa3ns ¥ MPOUCXOKICHUS
KYJBTYPHBIX pacTeHuit», «Ilopobl
JIOMAIITHUX KUBOTHBIX», «CopTa
KYJBTYPHBIX PACTEHHI».

Obopyodosarue: MyNSHKH TUIOAOB U
KOPHEIUTOJIOB TUKUX (hopM 1
KyJbTYPHBIX COPTOB PACTECHUIA;
repbapuii «CenbCKOX035HCTBCHHBIC
pacTeHus»

HaspiBaTh 1 cpaBHUBATh OCHOBHBIE HTAIIBI
pa3Butus cenekuuu. M3narate yuenue H. U.
BasmioBa o meHTpax MpOUCXOKICHUS
KYJIBTYpPHBIX PaCTCHH; pa3nuyaTh [EHTPhI
Ha KapTe MUpa, CBSI3bIBATh X
MECTOMOJIOKEHHUE C OYaraMu
BO3HHUKHOBEHUSI IPEBHEHIITNX [TUBUITU3AIUH.

CpaBHHUBATh COpPTA KYJIbTYPHBIX
pacCTEHHIA, TTOPOIbI JOMAITHUX
JKHUBOTHBIX U UX JUKHX MPEKOB.
OlLieHHBAaTh POJIb CEJICKIIUU B
o0ecreueHu  MpoI0BOJIbCTBCHHOM
0e30IaCHOCTH YEJIOBEUECTBA

7.2

MeToapl U JOCTHKEHUS
CEJICKIINY PACTEeHUH 1
>KMBOTHBIX

CoBpeMeHHBIE METO/IbI CENIEKIIH.
MaccoBblIif 1 UHANBUIYAJIBHBIN OTOOPHI
B CEJIEKIIMH PACTEHUI U )KUBOTHBIX.
OreHKa 3KCcTephepa.
bru3kopoacTBEeHHOE CKpEeIINBaHNE —
nHOpUIUHT. YncTas TMHUSL.
CkpeluBaHie YUCThIX JIHHUH.
I'ereposuc, nnu rubpugHas cuia.
HepoxcreeHHoe CkpemyBaHue —
ayTOopunuur. OtaanéHHas
TUOpHUIM3AIYS U €€ YCIIEXH.

W cKycCcTBEHHBIN MyTareHes 1 MoJIy4eHHe
MOJIUIUION0B. JIOCTHXKEHHS CENEKINH

PackpbIBaTh cofep)xaHue TEPMUHOB U
MIOHSITHNA: UCKYCCTBEHHBI 0TOOP, MaCCOBBIN
0TOOp, UHIUBHULyaJIbHBIA 0TOOD, SKCTEPhEP,
OJM3KOPOJICTBEHHOE CKPEIIMBAHKE, YNCTAS
JIMHUS, TETEPO3UC, HEPOJICTBEHHOE
CKpEILMBAaHUE, HCKYCCTBEHHBIN MyTarcHes,
nonurIonael. CpaBHUBATH (HOPMBI
HUCKYCCTBEHHOT'O 0TOOpa (MacCoBOTO U
WH/IMBUIYaIIbHOTO), BUJIBI

rubpuanzanuu (0IM3KOPOJACTBEHHON U
OTJIAJICHHOW), CIIOCOOBI IOTYYCHHS
TTOJIUTUIOUIOB.




paCTeHI/If/'I, JKUBOTHBIX 1 MUKPOOPIraHMU3MOB.

Hemoncmpayuu:

Iopmpemui: 1. B. Muuypun, I'. /1.
Kaprieuenko, M. ®@. BanoB. Tabauyul
u cxemol: «OToaneHHas
rubpuan3anysy, «PaboTe akageMuKa
M. ®. BanoBay, «[lonumionams.
Obopyodosanue: MyJISHKH TUIOZOB U
KOPHETIIOJ0B JTUKUX (HopM 1
KYJBTYPHBIX COPTOB PACTEHHIA.
Jlabopamopnsie u npakmuueckue
paoomol:

Okckypcusi «OCHOBHBIE METOBI U
JOCTIDKEHHS CENICKIUH PACTCHUI U
JKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO,
IUIEMEHHYIO (epMmy,
COPTOUCIIBITATENbHBIM YUaCTOK HWIIH
TETUTUIHOE XO3SHCTBO)

IIpuBoaUTH IPUMEPHI TOCTUKEHUN CENIEKIIUN
pacTeHui U 5KUBOTHBIX

7.3

buorexHonorusa kak
OTpaciib IPOX3BOCTBA

buoTexHosiorust kKak oTpacib
MPOM3BOACTBA. | eHHas HHKEHepHs.
Orambl co3ganus pekomOnHanTHOUW JJHK u
TpaHCTEHHBIX OpraHu3MoB. Kietounas
uHxeHepus. KileTounsle KyIbTypbl.
MUKpOKIOHATIBHOE Pa3MHOXKEHUE
pactenuii. Knonuposanue
BBICOKOTIPOAYKTHUBHBIX

PackpriBath conmepkaHue TEPMHHOB U
TIOHATHN: OMOTEXHOIIOTHS, KIIETOYHAS
WHXXEHEPUsl, TeHHAs WH)XKEHEPHS,
KJIIOHHPOBAaHHE, TPAHCTEHHBIE OPTaHU3MBI,
I'MO (renernuecku MOIU(PHULIMPOBAHHBIC
OpraHu3Mbl). XapakTepu30BaTh
OMOTEXHOJIOTHIO KaK OTpacib
MIPOM3BOJICTBA, OCHOBHBIE




CEIIbCKOXO03SMCTBEHHBIX OpraHu3mMoB.

DKOJIOTHYCCKHE W STHICCKUE TIPOOIICMEI.

I'MO - rerernuecku
MOAU(PHUITHPOBAHHBIE OPTAHI3MBI.
Hemoncmpayuu:

Tabnuywt u cxemvt: «KOOBEKTHI
ouoTexHoJIOrum», «Kirerounsie
KYJBTYPhI U KIIOHUPOBAHHUEY,

«KoHcTpynpoBaHue u nepeHoc reHoB,
XPOMOCOM»

JIOCTHKEHHSI OMOTEXHOJIOTHH B 00J1aCTH
MIPOMBIIIJIEHHOCTH, CEJILCKOTO XO035HCTBA U
MEIUIINHEL.

[lepeuncnaTh U XapaKTepU30BaTh
OCHOBHBIE€ METOJIBI ¥ TOCTHIKCHHS
OMOMHKEHEPHH.

OO6cyX1aTh SKOJOTHIECKHE U STHIECKHE
ACIICKTBI HEKOTOPBIX I/ICCJICI[OBaHI/Iﬁ B
o0nacTi OMOTEXHOJIOTUH (KIIOHUPOBAHMUS,
HCKYCCTBEHHOTO OIIIOOTBOPEHUS,
HaIlpaBJICHHOI'0 U3BMCHCHUS r€HOMAa U
CO3IaHUSI TPAHCT€HHBIX OPTaHU3MOB)

Hroro wacos mmo teme 3
Pe3epBHOE Bpems 1
OBULIEE KOJIMYECTBO YACOB 34

1O ITPOI'PAMME




11 KIIACC

HaumenoBanue pa3enoB u

Ne TEM y4eOHOTrO MpeaMeTa Konnuectso OCHOBHBIE BUJIBI IEATEIBHOCTH
[IporpamMmmMHoOe conepxanue
/T 4acoB oOydaronuxcs
Tema 1. DBoJIIOIHOHHAN OHOJIOTUSA
1.1 DBOJIONHS ¥ METOBI € 1 IIpennocbuiku BO3HUKHOBEHUSA PackpbiBath cosiepkaHue TEPMUHOB U

U3Y4YECHUS

3BOJIIOLIMOHHOMN TeOpHHr. DBOJIIOLMOHHAS
Teopus U e€ MecTo B bnonoruu. Bimsiaue
IBOJIIOIIMOHHON TEOPHU Ha pa3BUTHE
OMOJIOTUH U IPYTUX HAYK.
CBuzerenbCTBa SBOJIOLHH.
[TaneonTonoruyeckue:
MOCJIe/IOBATEILHOCTD MOSIBIICHHS BUIOB
B T1aJICOHTOJIOTUYECKOM JIETOIHCH,
MePEX0JIHbIC (POPMBI.
Buoreorpaduueckue: cXoncTBO U
paznuune dayH u GIIop MaTepuKkoB U
OCTPOBOB. DMOPHOJIOTHYECKHUE: CXOICTBA
U pazianyusi SMOPHOHOB Pa3HBIX BUOB
MMO3BOHOYHBIX.
CpaBHUTETHHO-aHATOMHYECKHE:
TrOMOJIOTMYHBIE, aHAJIOTUYHBIE,
PYAMMEHTapHbIE OPraHbl, aTABU3MBI.

MonekynapHO-0MOXUMHYECKHUE:
CXOJCTBO MEXaHU3MOB
HACJIE/ICTBEHHOCTH U OCHOBHBIX

TOHSITHIA: DBOJIOLIS, IEPEXOIHBIC
(dopmbl, proreHeTHYECKUE PSABI, BUJIbI-
SHJIEMUKH, BUJIBI-PEITUKTHI, 3aKOH
3apOJIBIIIEBOTO CXO/ICTBA,
OMOTeHeTUYECKUH 3aKOH, TOMOJIOTHYHBIC
Y aHAJIOTUYHBIC OPraHbl, pyJIUMEHTAapHBIC
OpTraHbl, aTaBH3MBI.

[TepeuncasiTh OCHOBHBIE TAITbl PA3BUTHUS
3BOJIFOLIMOHHON TEOPHUH.
XapakTepru3oBaTh CBHICTEIHCTBA
HBOJIIOLIMH: TIAJIEOHTOJIOTHYECKHE,
ounoreorpaduieckne,
SMOPHOIIOTHYECKHE,
CpaBHUTEIbHOAHATOMUYECKHE,
MOJIEKYJISIPHOOMOXUMHUYECKHE.
[TpuBOANTH IPUMEPHI MEPEXOIHBIX GopM
OpPraHu3MOoB, PUIOTCHETHYECKHUX PSI0B.
[IpuBoanThH POPMYITHMPOBKH 3aKOHOB




MeTabOIMYECKUX MTyTeH Y BCEX KUBBIX
OpraHHU3MOB.

Hemoncmpauuu:

Topmpemeui: K. Jlunneit, XK. b. Jlamapk,
Y. Japsun, B. O. Koanesckuii, K.
M. bap, B. I'ekkenb, @. Mromep.
Tabnuywl u cxemol.: «Pa3BuTue
OpPraHUYEeCKOTo MUpPA Ha 3emiiey,
penbedHbIe TaOIUITBI «3apOABIIIH
ITO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPUKCY.

Obopyoosanue: duoreorpaduueckas
KapTa Mupa; Kojuekuus «DopMbl
COXPAHHOCTH UCKOMAEMBIX YKHBOTHBIX H
pacTeHHi»; BIAKHBIC MPENapaThl
«Pa3BuTHe Hacekomoroy, «PazBuTue
JISITYIITKAD)

OMOTCHETUYCCKOTO U 3apOoaAbIIIEBOIO
CX0oacCTBa

1.2

Hcropus pa3sutus
MpeACTaBIeHU 00
3BOJIIOLINN

OpomononHas teopus Y. Jlapsuna.
[Ipeanoceunky BO3HUKHOBEHHUS
JapBUHM3MA. J[BHOKYyIINE CHITBI
3BOJIFOLIMU BUJOB 10 JlapBUHY
(M30BITOYHOE PA3MHOKECHHE TIPH
OrpaHUYEHHOCTHU PECYPCOB,
HeolpeaenéHHas N3MEHYHBOCTb,
Oopn0a 3a cyliecTBOBaHUE,
€CTECTBEHHBIH 0TOOD).

CuHTreTHyecKas TCOpUs SBOJIIOLNN

PackpriBath coqepkaHie TEPMUHOB U
MOHSATHH: CUCTEMATHKa, €CTECTBEHHBI
HCKYCCTBEHHBIN 0TOOp. XapaKTepr30BaTh
OCHOBHBIE BOJIIOLIMOHHBIE UICH,
KOHIETINY U TE€OPUH; CPAaBHUBAThH
B3IJIs1/161 HAa BUJ ¥ 3Boronnto K. JIunHes,
K.b. Jlamapka, Y. JlapBuHa.

OnenuBathb BKIaJ JIMHHES B pa3BUTHE
CHUCTEMATHUKH U OOBSICHATH PUHITUIIHI




(CTD) u e€ OCHOBHBIE TIOJIOKEHUS.

Hemoncmpauuu:
Topmpemeui: K. Jlunneit, XK. b. Jlamapk, Y.

HapBuH.

Tabnuywvl u cxemoi: «llomynaaum,
«Kapra-cxema MapuipyTa myTelecTBUSL
Y. Mapsunay, «®opmMbl 60pbOBI 3a
CyILIeCTBOBaHUE», «ECTECTBEHHBIN
otOop», «MHOT000pa3ne COPTOB
pactenuii», «MHOTOOOpa3ue Mmopos
KUBOTHBIX»

OMHApHOI HOMEHKIIATYPHI.
XapakTepus3oBaTh COACPIKAHUE U
3HAYCHUE IBOIFOLMOHHON KoHuenuuu 7K.
b. Jlamapka.

OreHNBaTh €CTECTBEHHO-HAYYHBIC U
COLMAIBHO- 5KOHOMHUYECKHE MPEANOCHUIKI
BO3HUKHOBEHUS 3BOJIOLMOHHOM Teopun Y.
JapBuna. PackpblBaTh coepxanue
3BOJIFOLIUOHHON

teopun Y. /lapBuHa; cpaBHUBATh
HEOIPEJEIEHHYIO U ONPENEIEHHYIO
N3MCHYUBOCTD, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp, (opMBbI OOPHOBI 3a
CYILIECTBOBAHHUE.

OnuchIBaTh MOJTOKEHUSI CHHTETHUECKON
teopun 3Boonnu (CTD) u 00BSCHSTD e¢
3Ha4YeHHe 11 OMOIOTHH

1.3

Bun: xpurepuu u
CTPYKTYypa.

ITonynsiuus kak Kak
3J€MEHTapHas eqUHULA
BHJIA

Muxkpossosmorus. [lomymsmst kak
€VHUIA BIUA U DBOJIIOINH.

Hemoncmpauuu:

Tabauyol u cxemol. «llomymsaum,
«MyTarnnoHHass I3MEHIUBOCTBY.
Obopyoosanue: MUKPOCKOII,
Mukpornpenapart «Jpo3odunay (Hopma,
MyTanuu GOPMBI KPBLILEB I OKPACKH
Tena), Moaenb-amuInkanus «llepekpéct
XPOMOCOM.

PackpbiBaTh cosepkaHie TEPMHUHOB U
MOHSTHIT: MUKPOIBOJIIOLIHSI, BH/I,
KPHUTEPHH BHJIA, apeal, TOIyJIsIus,
reHo(OH 1, MyTaIii, KOMOMHAIIMK TCHOB.
XapakTepu3oBaTh BUJI KAaK OCHOBHYIO
CHCTEeMaTHYECKYIO SIMHHUILY U IIEJIOCTHYIO
OMOJIOTHYECKYIO CHCTEMY.

Beinenste kputepun Buaa
(Mopdosoruueckuii, GU3N0IOTHUSCKUH,




Jlabopamopusie u npakmuueckue
pabomol:

JlaboparopHas padorta Ne 1. «CpaBHeHuUe
BHJIOB 10 MOP(OJIOTHUECKOMY KPUTEPHUIO)

OMOXMMHYECKUM, TEHETUYSCKUH,
9KOJIOTHUYECKHIA, reorpapuuecKuii) u
MIPUMEHATh KPUTEPUH JIsl OIIMCAHUS
KOHKPETHBIX BUJIOB.

XapaKkTepHu30BaTh MOMYJIUI0 KaK
CTPYKTYPHYIO €IUHHILY BU/IA U 3BOTIOIUH.

OnuchIBaTh MOMYJISIIUIO TT0 OCHOBHBIM
MOKa3aTeJsIM: COCTaB, CTPYKTypa

1.4 | JIBmwxyIiue CHiIbl JBmxymme cuibl ((hakTophl) SBOTIOIUN PackpriBath conepxaHie TEPMHHOB H
(amemeHTapHBIE PAKTOPHI) BUJIOB B IpHpoie. MyTalMOHHEIi MOHATHI: KOMOWHATHUBHAS H3MEHUHUBOCTb,
SBOJTIOIIUHN npolece 1 KOMOHHATHBHAS MyTaIuH, MyTallMOHHBIN TIpoliece,

MOMYJISILIMOHHBIE BOJHBI, Ipeii] reHoB,
M3MEHYNBOCTG. [ [0y SIIMOHHBIE BOJHEI
. M3OJISIINS, MUTPAlUU. XapaKTEePHU30BaTh
u apeii¢ renoB. V3omsmus u MUTpaius.
3JIeMEHTapHbIe (DAKTOPHI SBOJTIOIIMH:
Aemoncmpayuu: MyTalMOHHBIN POIIECC, KOMOMHATHBHAS
Tabnuysl u cxemol: «JIBIKyIHE CUITBI HW3MEHYNBOCTb, OMYJISILUOHHBIE BOJIHBI,
SBOJIFOLUN» npeiid reHoB, N3OSN, MUTPAITHSI.
YcTaHaBMMBaTh MPUIMHHOCIIEICTBEHHBIC
CBSI3U MEXKTY MEXaHU3MOM H PE3yIHTaTOM
JIEUCTBUS IBIKYIIUX CHII (3IEMEHTaPHBIX
(haKTOPORB) IBOJIIOLIUN
1.5 EcrecTBenHsIii 0TOOD U €ro EcTectBenHbIi 0TOOp — HANPABIISIOTHIA PackpsiBath conepxaHue TEPMUHOB U

hopmbI

(haKTOp BOJIIOIHY.

@DopMEBI €CTECTBEHHOTO 0TOOPA.

TTOHATHI: €CTECTBEHHBIN 0TOOP, O0phOa 3a
CyIIECTBOBAHUE.




Hemoncmpayuu:
Tabnuyel u cxemol.: «KECTECTBEHHBIN
otbop», «boprba 3a cyrecTBoBaHNE)

OnuchiBaTh MEXaHU3M JCHCTBHS
€CTEeCTBEHHOTO 0TOOpA.
Xapaktepu3oBaTh (HOPMBI €CTECTBEHHOTO
oTOOpa (IBUXKYIIUH, CTAOMITH3UPYOIIUH,
JU3PYNTUBHBIH) ¥ CPAaBHUBATH UX MEXKIY
COO0OH.

XapaxTepnuzoBaTs 00pp0y 32
CYLIECTBOBAHUE U CPAaBHUBATH €€ BUJIBI
(MeXBHI0BasI, BHYTPUBHIOBAs, O0pH0Oa C
HeOIaronpusTHEIME (haKTOpaMu
BHEIIHEN Cpe/Ibl)

1.6

PesynbpTaTel aBOIIOLUN:
MIPUCTIOCOOJIEHHOCTD
OpraHu3MoOB U
BH1000pa3oBaHme

[IprcnocoOneHHOCTh OPraHu3MOB
KaK pe3yJbTaT 3BoJironuy. [Tpumepst
MIPUCHIOCOOJIEHUH Y OPraHU3MOB.
ApomMop}o3bl 1 UAKOATATITAIIIH.
Bu u BuooOpa3oBanue.

Kpurepun Buzna. OcHOBHBIE (POPMBI
BUJI000pa3oBaHusl: reorpaduyeckoe,
9KOJIOTHUYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemvl:
«[IprcnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpaduueckoe Bua00Opa3zoBaHmue»,
«KOJIOTUYECKOE BUA000PA30BAHUEY.

Obopyoosanue: KOINEKIUSL
«[TpuMephI 3aIUTHBIX
MPUCTIOCOOJICHHH Y KUBOTHBIXY,

PackpbIBaTh copiepkaHie TEPMHUHOB U
MIOHSTUI: TIPUCTIOCOOIEHHOCTD,
MMOKPOBUTEJILCTBEHHAS | IIPEIOCTEPEraroIiast
OKpacka, MaCKMpPOBKa, BUI000pa30BaHUeE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUH Y OPraHU3MOB. BhIsSBIATE
Mo N300PaXKECHUAM, HA HKUBBIX U
(UKCHUPOBAHHBIX MpENapaTax MPUMeEpbI
MPUCTIOCOOJICHHOCTH PACTEHUH U )KUBOTHBIX
K YCIIOBHUSIM CpeIbl OOMTaHUS, JIOKA3bIBATh
OTHOCHUTEITFHYIO 11e7IeCO00pa3HOCTh
MIPUCTIOCOOJICHHA. XapaKTepH30BaTh
CIIOCOOBI ¥ MEXaHU3MbI BUI000Pa30BaHuUs;
OTIMCHIBATh M CPABHUBATH OCHOBHBIC




KOJIIEKIIHS HACEKOMBIX C Pa3InIHBIMU
TUTIAMU OKPACKHU; HAOOp TUIOO0B U
CEeMSIH.

Jlabopamopnsie u npakmuueckue
paoombul:

JlaGopaTopnas padora Ne 2. «Onucanue
MPHUCTIOCOOJICHHOCTH OPTaHU3Ma U ee
OTHOCHTEIBHOI'O XapaKTepa

(hOPMBI PKOJIOTHIECKOTO U TeOrpauIecKoro
BHI000pa30BaHUS

1.7

Hanpagnenus u nytu
MaKpO3BOIIOLNHT

MakposBoronusl.

DopMbI HBOJTIONNH: PUIETHIECKAS,
JUBEPTeHTHAS, KOHBEPTeHTHAS,
napayuiensHas. HeoOpatumocTts
sBoJouu. [Ipoucxoxaenue ot
HECHEINATU3NPOBAHHBIX TPEIKOB.
[Iporpeccupytoniast crieramTu3aus.
AnanTuBHAS paguaIusl.
Hemoncmpayuu:

Topmpemwi: A. H. CeBepuos.
Tabnuyvl u cxemvi: «Apomopho3bi»,
«Manoamanramuny, «O01as
JIETeHEPALIN».

Obopyoosanue: mojenb « OCHOBHBIC

HaTpaBJICHUSI YBOJIOIMI; 00BEMHAs
Mojienb «CTpOeHHUE TOJIOBHOTO MO3Ta
TO3BOHOYHBIX)»

PackprIBath conepkaHue TEPMUHOB U
MOHSTHIA: MaKPOIBOJIIOLUS, (PUIIOTEHE3,
Ouosoruueckuii mporpecc u perpecc,
apoMop 03, HINoaTANTAIINS, 00TIas
JIeTeHepaIys, aIalTHBHAS paldausl.
XapaxTepu3oBaTh (OPMBI IBOIIOIH.
BeIsiBiATE apoMOpGh 036l U HANOATANTALIN Y
paCTEeHU U KUBOTHBIX.

CpaBHHBaTbh OMOJIOTUYECKHUI ITporpecc 1
Ouosoruueckuii perpecc, apomophos,
UIN0A/IANTAIMIO M OOIILYIO JIereHePalIHIo.

BBIsBISATE B3aIMOCBSI3H MCKAY IIYTAMU U
HaIrpaBJICHUAMUA 3BOJJIIOLIUN Y paCTeHI/Ifl n
KHUBOTHBIX

Utoro wacoB 1mmo Teme




Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE )KU3HH HA 3emJie

2.1 | Ucropus xu3HU Ha
3eMiie 1 METOEI €€
n3ydeHus. [ 'unoress
MPOUCXOXKICHUS KU3HN
Ha 3emiie

2

[onay4yHbie MpeACTaBICHUS O
3apokaeHUN Ku3Hu. Hayunbie
TUTOTE3bI BOSHUKHOBEHUS KU3HU Ha
3emiie: abWoTeHe3 U MaHCIIePMHUSI.
Xumuueckasi 3BOJIOLIHS.

AOHMOTeHHBIN CHHTE3 OPTaHUIECKIX
BEIIECTB U3 HEOPTaHUYECKHX.
DKCNEepUMEHTAILHOE TIOITBEPKICHUE
XUMHUYECKON IBOJIIOIIUH.

HavansHbie sTambl OMoIOTH4ecKoi
sponmtonuu. I'unoreza PHK- mupa.
dopmupoBaHHEe MEMOPAHHBIX CTPYKTYP
1 BOBHUKHOBEHHE MPOTOKICTKH. [lepBbie
KJIETKH U UX 3BOJIOLMS. DOpMHUPOBAHUE
OCHOBHBIX TPYIIT )KUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Iopmpempi:

®. Penu, JI. [lactep, C. Munnep,

A. W. Onapum, I'. FOpu.

Tabnuywvl u cxemvi: «BOZHUKHOBEHHE
CoaHEe4YHON CUCTEMBDY,

«Pa3BuTHE OPraHNYECKOTO MUPAY,
«PacTtutenpHas knetkay, «KuBoTHas
KieTkay, «IIpokapuornueckas
KJIETKa»

PackpriBath comep:kaHue TEPMUHOB U
MOHSITUI: KpeallMoHU3M, a0UOTeHe3,
BHUTAJIN3M, TTAHCIIEPMUS, OFOII033,
KOaIepBaThl, MPOONOHTEI, CHMOHOTEHE3.
XapakTepu30BaTh METOAbI U3YUCHUS
HMCTOPUYECKOTO MPOILIOro 3eMIIH.
[Tepeuncnarb OCHOBHBIE 3Tallbl XUMHUYECKOU
¥ OMOJIOTHYECKOM SBOJTFOIUH.

W3naraTte conepikanue runoTe3 U TEOpUil
BO3HUKHOBEHHMS )KU3HU Ha 3emJiie
(KpeallmoHM3Ma, CaMOITPOM3BOIBHOTO
3aposKJeHNs (CTIOHTAaHHOT'0), TAaHCTIEPMUH,
runote3sl PHK-Mupa). OnuceiBats
skcniepuMenTsl C. Muiepa u I'. FOpu no
MOJYYEHHUIO OPraHUYECKHUX BEIIECTB U3
HEOPraHMYECKHX IyTEM aOHOT€HHOTO
CHHTE3a




2.2

OCHOBHBIE dTaIlbI
3BOJIIOLIMK OPTaHUYECKOIO
MUpa Ha 3eMJie, Pa3BUTHE
YKU3HU 110 3paM H [IEPHOIaM

PasButne xu3HM Ha 3eMIie 1o 3pam u
riepuogamM. Karapxeit. Apxeiickas u
npoTepo3soiickas spsl. [laneo3olickas
apa u e€ MeproIbl: KEMOPHHUCKHA,
OpPIOBUKCKUH, CUITypUKHCKHIA,
JICBOHCKHIA, KAMEHHOYTOJILHBIH,

PackpbIBaTh copepskaHie TEPMUHOB U
MOHATHIH: 30H, 3pa, IEPUOJ, apoMOpQO3bI,
uanoagantanuu. 3HaTh
M0CJIEI0BATEILHOCTh OHOB:

KaTapxel, apxei, mpoTepo30ii, paHepo30ii;
3p: apxeHcKas, IpoTepo30KcKas,

majaeo30McKas, Me3030icKasi, KalHO30MCKasl;
MIEPUOJIOB:
KeMOpUICKHIA, OPJJOBUKCKUH, CUITYPUICKHH,

MIEPMCKHIl.
Me3o3oiickas 3pa U e€ nepuoabl:
TPUACOBBIN, FOPCKUIL, METOBOK.

KaifHo30#CKast 5pa H €& epHoIb: JIEBOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKUH,

aJeOreHOBBIN, HEOTCHOBEIM,
AHTPOIIOT €HOBBIH.

XapakTepucTrKa KiiMuMara u
reoJIoTHYecKux mpoiteccoB. OCHOBHBIE
ATarbl YBOJIOIUH PACTUTENBHOTO H
YKUBOTHOTO MHpa. ApoMopho3sl 'y
pacreHuil u )kuBOTHBIX. [losiBNIEHUE,
PacIBET U BEIMHPAHUE TPYIIIT AKUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Tabauywl u cxemol.: «Pa3BuTHE
OpPTaHUYECKOTO MUPAY,
TEOXPOHOJIOTHIECKas TabIuIIa;
koJutekus «DopMbl COXPAaHHOCTU
HCKOITAa€MBIX JKUBOTHBIX U PACTCHUI».
Jlabopamopnvie u npakmuueckue
paoombul:

TPUACOBBIN, FOPCKUIL, MEJIOBOH,
MaJIeOreHOBBIM 1 HCOTCHOBBIH,
AHTPOIOI€HOBBIH.

XapakTepru30BaTh OCHOBHBIC COOBITHS B
Pa3BUTHH OPTAaHUYECKOTO MUpPA II0 3paM
Y TIEPHOJIaM T€0JIOTHIECKON UCTOPHH;
ATambl PA3BUTHS PACTUTEIHHOTO
’KMUBOTHOT'O MUpa. BbIIEIUTh ri1aBHbIE
apoMop(h 036l paCTEHUH 1 KUBOTHBIX.
CpaBHHBaTbh MEXy cOOOH
MPEACTABUTENIECH CUCTEMATUUECKUX TPYIIIT
OpPTaHU3MOB, BBISBIISATH YEPTHI
YCIJIO)KHEHHS ¥ MIPUCTIOCOOICHHOCTH K
YCIIOBHSIM JKU3HU




[IpakTiaeckas padora Ne 1. «/3yuenue
HCKOMAaeMbIX OCTaTKOB PACTEHUH U
JKUBOTHBIX B KOJIJICKITHSIX).

DKCKypcHs « DBONIOIHS OPTaHIIECKOTO
Mupa Ha 3emJie» (B eCTECTBEHHOHAYYHBIH
WJIH KpaeBeauecKnil My3ei)

2.3 | CoBpeMeHHas cucTeMa Cucrema opraHMuecKoro Myupa Kax PackpriBaTh conepikaHie TEPMUHOB U
OPTraHNUYECKOro MHUpa oTpakeHue 3BoNroIH. OCHOBHBIE MOHATUIN: CUCTEMAaTHKa, UCKYCCTBEHHAs U
CHUCTEMaTHYECKHE I'PYTIbl OPraHU3MOB. €CTEeCTBeHHas Kiaccupukamysi, OnHapHas
Jemoncmpayuu: HOMEHKJIaTypa, IPUHINII HEPAPXUIHOCTH.
Tabnuywr u cxemwl: «CoBpeMeHHAsS XapakTepru30BaTh COBPEMEHHYIO CUCTEMY
CHUCTEMa OPraHUYECKOTO MUPA» OpraHMYecKOro Mupa
2.4 | DBOIIOIMS YeTIOBEKa OBoTIONMS YesoBeKa. AHTPOIOJIOTUS PackpriBath coqepkaHie TEPMUHOB U

(anTpomorenes)

KaK Hayka. Pa3zBuTHe mpencraBieHuit o
MTPOUCXOKICHUH YeIOBeKa. MeTo IbI
n3y4deHus anTpornorene3a. CxoacTea u
pa3nuyus 4eI0BeKa U KUBOTHBIX.
CucremMaTHYECKOE TTOJIOKEHUE YEIOBEKa.
Hemoncmpauuu:

Topmpemwi: Y. lapsun. Tabauyuwl

u cxemol: «CpaBHECHHE

AHATOMUYECKHX YEPT CTPOCHHUS
YeJI0BEKa U YeIOBEKOOOPa3HBIX
00e3bsIH».

Obopyodosanue: CIECIIKA WK U300paKEHUS
KaMEHHBIX OpYIuit

HOHSATHI: aHTPOIIOJIOTHsl, AHTPOIIOTEHES,
JestoBeK pasymHbiii (HOmo sapiens),
NPAMOXOJKIIEHHE, BTOPask CUTHAJIbHAS
cucTema.

[MepeunciisTh 3a4a4 aHTPOIIOJIOT UM, TATIBI
CTaHOBJICHHSI U Pa3BUTHS TIPEJICTABICHHI O
MPOUCXOXKICHUH YeJIOBEKa.

N3znarate 0CHOBHBIE TIOJIOKEHHS TEOPUU
Y. JlapBuHa, KpUTUYECKHU OLIEHUBATH
HEHAyYHYI0 HHPOPMAIHIO O
MIPOUCXOXK/IEHUH YeIIOBeKa. 3HATh
CHUCTEeMaTHYEeCKOe TIOJIOKEHHE




MEePBOOBITHOTO YEIOBEKA: KAMHUYOIICPHI,
pyOma, ckpebia

Bra HOmMo sapiens, mepeuncisTs ero
MOP(}OJIOro-aHaTOMUYECKHE TPU3HAKH
pa3HOro YpOBHs (THIIL, KJIacC, OTPSI U Ip.).
VcTaHaBIMBaTh YEPTHI CXOACTBA M PA3THIHAI
YeJIoBeKa U KHUBOTHBIX. OOBACHATH U
OIICHUBATH 3HAYEHKE HAYYHBIX 3HAHHUI O
MPOUCXOKICHUH YEJIOBEKA JUIS IIOHUMaHHSI
MeCTa M POJIM YEJI0BEKA B TIPUPOJIE

2.5

JBwxymme cuitsl ((haKTops)
aHTpPOIIOTeHEe3a

JBwxymme cuibl ((hakTops)
aHTpornorenesa. Haciencrsennas
HM3MEHYMBOCTh U €CTECTBEHHBIN OTOOP.
OO1ecTBEHHBIN 00pa3 KU3HHU,
M3rOTOBJICHUE OPYAUH TPyAa,
MBIIIUICHHE, peub. /Jemoncmpayuu:
Tabauywl u cxemor: «CpaBHEHUE
AHATOMHUYECKHX YEPT CTPOCHHUS
YeNoBeKa U 4eJI0BEKOOOpa3HbIX
00€e3bs1», « OCHOBHBIE MECTA
aJICOHTOJIOrMUECKUX HAXO0K MTPEIKOB
COBPEMEHHOTO UeJIOBEKay.

O6opynoBaHne: MyJIsHKH
«ITpoucxoxaeHue yeaoBeka

(HaHCOHTOHOFI/I‘leCKI/IC HaXO}_IKI/I)»

PackprIBaTh conepkaHue TEPMHHOB U
MOHATHH: (PaKTOPBI AHTPOIIOTEHE3a,
IPYyNIIOBOE COTPYTHUYECTBO, PEUb,
OpyIUiHAs 1S TETLHOCTD, IIOJIMMOP(QH3M.

XapakTepu30BaTh JBIKYIIUE CHIIbI
(paxTopsl) aHTpOIIOTEeHE3A!
OMOJIOTMYECKUE U COLMAIIbHBIC,
CPaBHMBATh X MEXIY cOO0H




2.6

OCHOBHBIE CTaIUU
SBOJIFOLIMH YEIOBEKA

OCHOBHBIE CTQINH W BETBH SBOJIIOIAN
YeIoBeKa: aBCTPATOMUTEKH, YeToBek
yMenblid, YenoBeK MpsIMOXOASIINT,
YenoBek HeaHAEPTAIbCKUM, UeoBeK
Pa3yMHBII COBPEMEHHOI'O TUIIA.
Haxomku uckomaeMbIx OCTaHKOB,
BpeMs CyIIeCTBOBaHMsI, 001aCTh
pacnpocTpaHeHust, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.
Hemoncmpayuu:

Tabauywr u cxemwvl: «OCHOBHBIE MECTa
MaJICOHTOJOTHYECKUX HAXOIOK MPEAKOB
COBPEMEHHOT'0 YETIOBEKay,
«/IpeBueiimue monny», «peBHue
moany», «[lepBbie cOBpeMEHHBIC
JTIOJTH.

O0opynoBaHue: MyJISHKH
«IIpoucxoxnenne yeroBeka» (OrCThI
ABCTPAJIONUTEKA, MU TEKAHTPOTIA,
HeaH/IepTaliblla, KPOMAHbOHIIA);
CJICTIKM MJIM M300paKeHUsT KaMEHHBIX

OpPYAH TIEPBOOBITHOTO YETIOBEKA:
KaMHUYOIIIEPkI, pyOuiia, ckpebiia

PackpriBath comepkaHue TEPMUHOB U
MOHATUI: aBCTPAIONUTEK, YETIOBEK YMEIbIH,
YeJI0BEK MPSIMOXOMIIINN, HeaHaAepTaletl,
KpOMaHBOHEI], HEOTUTHYECKAsT PEBOJIOITHS,
MePBOOBITHOE UCKYCCTBO.

XapaxkTepu30BaTh U CPABHUBATH MEKITY
€000it OCHOBHBIC CTA MU IBOJFOIINN
YeJI0BEeKa: XPOHOJIIOTHYECKHUI BO3pACT, apeal
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta,
00pa3 KU3HH U OpYIUs TPYia

2.7

YemoBeueckue pacel 1
MNPpUPOAHBIC aaniTallun
YCJIO0BCKa

UYenoseueckue pacbl. OCHOBHBIE
OoJbLIME pachl: eBPONCOUIHAS
(eBpaswmiickas), HErpo-
aBcTpajonHast (3KBaTOpHaIIbHAs),
MOHTOJIOWTHAS (a3MaTCKO-
aMepHuKaHCKas).

PackpoiBath comepxaHue TEPMUHOB U
MIOHSITUI: Pachl, paCOTEHE3,
COLMANIAPBUHU3M, PACU3M, METUCALHSL.
XapakTepu3oBaTh U CPaBHUBATh
Mpe/ICTaBUTeNeH YeI0BEYeCKHX pac,




UepThl IPHUCIIOCOOTICHHOCTH
MIpeICTaBUTENeH YeIOBEYeCKHX pac K
YCIIOBUSIM CyliecTBoBaHU:. EquHCTBO
yejoBeueckux pac. Kpuruka
COIIMAJILHOTO JapBUHHU3MA U pacu3Ma.
Hemoncmpauuu:

Tabnuyel u cxemol.: «HeaoBedeckue
packi»

PacKpbIBaTh IPUIHHBI © MEXaHU3MBI
pacorenesa, MepeyrcisaTh U IPUBOIUTH
MIPUMEPHI TPHUCITOCOOIEHHOCTH YeII0BEKa K
YCIIOBUSIM CpEbl, IPUMEPHI
MIPHUCIIOCOOUTETHFHOTO 3HAYEHUS PACOBBIX
MIPU3HAKOB.

JlokasbIBaTh €IMHCTBO Braa HOmMo sapiens,
Hay4HYIO HECOCTOSTEIbHOCTh PACOBBIX
TEOpUH, UJEH COMAIIBHOTO JapBUHU3MA U
pacuzMa

WUtoro wacos 1o teme

9

Tema 3. OpranusMbl U OKpY:KawOIIas cpeaa

3.1 | Dkonorus Kak HayKa 1 DKoJorus KaKk Hayka. 3afadu u pa3zensl | PackpbIBaTh coiepkaHHe TEPMUHOB U
9KOJIOTHH. MOHSITUI: YKOJIOTHS, TIOJICBbIC HAOJIIOICHUS,
MeTo b PKOIOTUYECKHX UCCIETOBAHUM. | SKCIIEPUMEHTBI, MOHUTOPHHT OKPYIKAIOIICH
DKOJIOrMUECKOe MUPOBO33PEHUE Cpellbl, MOJISITUPOBAHNE, SKOJIOTHUECKOE
COBPEMEHHOI'0 Y€JIOBEKa. MHPOBO33pEHHE.
Jemoncmpauuu: [lepeuncnare 3a1a9m SKOJIOTHH, €€ pa3/IelIbl
Topmpemui: A. I'ymGombar, K. U CBA3M C IPYTUMHU HayKaMH.
®. Pysbe, D. Texkess. XapaKTepmo]vsaTb METO/IbI PKOJIOTUIECKHX
Tabnuywvl u cxemsi: xapra «[IpupomHsie HeCIeAoBatI
30HBI 3eMJI»

3.2 | Cpenbl ooutanus u 1 Cpenbl 00WTaHUs OPraHU3MOB: BOJIHAs, | PacKpbhIBaTh cojiepKaHUe TEPMUHOB

9KOJIOTHUYECKHE (PaKTOPbI

Ha3eMHO-BO3/IyIITHAsI, TOYBEHHAS,
BHYTpHU- OPraHU3MEHHAsL.
Dxoyornueckue (paKTopsl.
Krnaccudukarms 3K010r1uecKux

Y TIOHSATHUI: cpea OOuTaHwUs,
IKOJIOTHYECKUE (PAKTOPBI, OMOJIOTHIECKUN
ONTUMYM, OTPAHUYNBAIOIINH
(JTMMHATHPYFOTITHIA )




(hakTOpOB: AOMOTHICCKHE, OMOTHICCKUE U
AHTPOTIOTCHHEIE.

JleficTBHE DKOOTHYECKUX (DAKTOPOB HaA
OpraHu3Mmsl. [Jemoncmpayuu:

Tabnuywvl u cxemwvr: «Cpelibl OOUTAHUS
OpPTaHHU3MOB»

haxTop.

XapakTepu30BaTh YCIOBUS Cpell OOUTaHUS
OpPraHM3MOB; KJIaCCH(PHUIIMPOBATH U
XapaKTePU30BaTh YKOJOTHIeCKHE (aKTOPHI:
abnoTrnyeckue, OMOTHYECKHE U
aHTponoreHHnnie. ONMUCHIBATh ICHCTBUE
JKOJIOTHYECKUX (DaKTOPOB HA OPTaHU3MBI.
XapakTepu3oBaTh OCOOCHHOCTH CTPOCHUS H
JKU3HECSITSILHOCTH PACTCHUN U JKHBOTHBIX
pasHbIX cpea oOuTaHus

3.3

AbuoTryeckue paKTopbl

AbuoTnyeckue GpakTopbl: CBET,
TeMIIepaTypa, BIaKHOCTb.
®dotonepuoausm.IIpucnocodienus
OpPTraHU3MOB K JICHCTBHIO a0MOTHYECKUX
(akTopoB. buonornueckue puTMBI.
JHemoncmpayuu:

Tabnuywvl u cxemvi: «DOTOTIEPUOIUIM.
Jlabopamopnvie u npakmuueckue pabomui:
JlaGoparopHas pabora Ne 3.
«Mopdonorndeckne 0COOCHHOCTH
pacTeHUi U3 pa3HBIX MECT OOUTAHUSY.
JlaboparopHas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca»

PackpbIBaTh cojiepkaHue TEPMUHOB H
NOHSTHIA: abnoTHdeckue (hakTophl,
(doTonepronu3M, ONOJIOTUUECKHE PUTMBI.

AHanu3upoBaTh JCHCTBUE CBETA,
TEMIIEPaTyphbl, BIAXKHOCTH Ha OPraHU3Mbl U
MIPUBOJIUTH IPUMEPHI TPHUCITOCOOIEHHOCTH
opranu3MoB. [IpoBoiuTh OHOJIOTHYECKHE
HaOJI0/ICHYST U 0DOPMIIATE PE3yJIbTaTh
MPOBEAEHHBIX HAOIOICHUI




3.4

buotnueckne hakTops

buotnueckue hakTopnl. Bumbt
OMOTHUYECKHUX B3aUMO/ICHCTBHIA:
KOHKYPEHIIUS, XUIITHIIECTBO, CHMOMO3 1
ero ¢opmsl. [lapazutusm, kooneparus,
MyTyaJIn3M, KOMMEHCAITN3M
(KBapTHPaAHCTBO, HAXJICOHUMYECTRO).
AMeHcanu3M, HelTpanu3M. 3HadueHue
OMOTHUYECKHX

B3aUMOJECUCTBUH JIJIs1 CYIECTBOBAHUS

OpPTraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

Hemoncmpayuu:
Tabauywl u cxemol: «IIUMIEBBIC I

PackpriBath cosiepikaHie TEPMHUHOB H
MTOHATHI: OMOTHYECKUE (DaKTOPHI,
XUIITHAYECTBO, MTAPA3UTH3M,
KOHKYPEHITUS, MyTyaJIn3M, CHMOHO3,
KOMMEHCAITU3M, HaXJI€OHUIECTBO,
KBapTUPAHCTBO, aMEHCAIIN3M,
HEUTpaNn3M.

XapakTepuzoBaTb OMOTHIECKHE
(axTOpbI ¥ BU/IBI B3aUMOOTHOILIEHNH
MEXy OpraHu3MaMHu; IPUBOIUTE
[IPUMEPBI B3aUMHOU
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
CpaBHUBaATh MEXKIY COOON BUJIBI
OMOTHYECKUX B3aMMOJCHCTBUN
OpraHu3MOB

3.5

DKOJIOTHYECKUE
XapaKTePUCTUKU BUA U
MOTYJISILIA

DKOJIOTUYECKUE XapaKTePUCTUKU
nomysiid. OCHOBHBIE TTOKa3aTeNn
MOMMYyJIAIUN: YUCJIICHHOCTD, IIJIOTHOCTD,
POXIaeMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJuHaMuKa YUCICHHOCTH
MONYJISILUU U €€ peryJisiius.
Hemoncmpayuu:

Tabauyst u cxemot: «lloMyIsIITIANY,
«3aKOHOMEPHOCTH POCTa YHCICHHOCTH
MOMYJISIMU UHQY30pHH-TYHETbKI.
Jlabopamopnvie u npakmuueckue
paoombul:

PackpriBath coqepkaHie TEPMUHOB U
MOHSTUMN: TIOMYJISALUS, YUCIEHHOCTb,
TJIOTHOCTH, POKJAEMOCTh, CMEPTHOCTb,
NPUPOCT, MUTPALS, AMHAMHUKA
YUCIEHHOCTH MOy,

XapakTepru30BaTh OCHOBHBIE MTOKA3aTENN U
9KOJIOTUYECKYIO CTPYKTYPY OIS,
OTIMCHIBATh MEXaHU3MBI PETYIISIIIAN
YUCIEHHOCTH MOMYJISALNH




IIpaxtraeckast padora Ne 2. «Iloacuér
IDIOTHOCTH TOMYJISIININ Pa3HBIX BUIOB
pacTteHui»

Hrtoro yacos o teme

5

Tema 4. Coo01ecTBa M YJK0JOrHYECKHE CHCTEMBI

4.1 | CooOrmiecTBa OpraHU3MOB 1 Coo0111eCcTBO OpraHM3MOB — OUOIICHO3. PackpriBath cojiepkaHle TEPMHUHOB U
CTpyKTyphl OHOIE HO3a: BUIOBAS, TOHSATHIA: OMOIICHO3, IKOCHUCTEMA,
MPOCTPAHCTBEHHASI, TPODHUUECKAs OHMOT€OIICHO3, BUIbI-IOMHUHAHTBI,
(rumieBast). Buabl-nOMUHAHTEI. 3KOJIOTMYECKasi HUllla. XapaKTepru3oBaTh
Casi3u B Guonenose. Jemoncmpauuu: 0HO1IEH03 (COOOMIECTBO), €TI0 BUIIOBYIO,
Tabauysl u cxemol. «IInTIEBBIC TSI, IPOCTPAHCTBEHHYIO M TPOPUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTypay. CTPYKTYPBI.
O60pydosanue: MOLETb-aIIITAKALIS OOBSICHATH POJIb KOMIIOHEHTOB OMOIIEHO3a B
«TunuuHbie OUOLIEHO3BDY; repOapuit NOA/IEPKaHUM €TI0 CTPYKTYpPhI U
«PacTHTeNIbHBIE COOOIIECTBAY; KOJUTEKIHs | CYILICCTBOBAHNUS Ha ONPE/ICIEHHON
«BHoIEeH03» tepputopuu. OOBICHATH OUOJIOTUYCCKHIA
CMBICIT IPYCHOCTH M JIUCTOBOW MO3aHKH.
CpaBHHBATh KOMIIOHEHTBI OMOIICHO30B, HX
BUJIOBYIO, TIPOCTPAHCTBEHHYIO U
TPODUUECKYIO CTPYKTYPBI, CBSI3H MEXKTY
OpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJOTUYECKHE CUCTEMBI (3KOCUCTEMBI). | PacKphIBaTh cofiepkaHne TEPMUHOB U

3aKOHOMEPHOCTH X
CyImI€CTBOBaHUA

ITousatre 00 3xK0CHCTEME U OHOTEOIIEHO3E.
OYHKITNOHATBHBIC KOMITOHCHTHI

MOHSTHH: 9KOCUCTEMA, OMOI€OIEHO3,
MPOAYLIEHTHI, KOHCYMEHTBI, PEIyIICHTHI,
Tpo(uUECKUEe YPOBHH, MUIIICBAS




OKOCUCTCMBI: IPOAYUCHTHI, KOHCYMCHTHI,

PEIYLEHTHI.

KpyroBopor BemiecTB U MOTOK SHEPTHU B
IKOCHUCTEME.

Tpoduyeckue (muineBsie) ypoBHU
9KOCHCTEeMBI. [IWIIeBbIe Heny 1 CeTH.
OCHOBHBIE MTOKA3aTEIH YIKOCUCTEMBI:
Ooromacca, IpOAYKIHS. DKOJIOTHYECKHE
MUPaMUJIBL: TPOAYKIIHU, YUCTICHHOCTH,
6uomaccel. CBOHCTBA SKOCUCTEM:

YCTOMYUBOCTH, CAMOPETYIISALIUS, Pa3BUTHE.

Cykueccusl.

Hemoncmpayuu:

Hopmpemeui: A. JIx. Tencnu, B.
H. Cyxaués.

Tabnuywt u cxemsi: «llpupoaHbre
cooOmiectBay», «Llenu nutanus,
«QKoyornyecKas MupamuIa»

LENb U CETh, SKOJIOTMUECKUE MHUPaMM/IBL,
O6momacca, MpOIYKIHS, CYKIIECCHSI.
XapaKkTepru30BaTh CBOWCTBA YKOCHUCTEMBI (€€
CMOCOOHOCTH K JTUTEITHHOMY
CaMOTOAJIEPKAHUI0, OTHOCUTEIBHO
3aMKHYTBIA KPYTOBOPOT BEILECTB,
HEOOXOIUMOCTh OTOKA SHEPTUH).
CpaBHUBATh MACTOUIIHBIC U ICTPUTHBIC
MUIIEBHIE TN, TPOPHIECKUE YPOBHU
3KOCUCTEMBI.

Pasnuuate nupamMuabl DpOAYKIUH, TUPAMUBL
YHCJICHHOCTH U IMUpaMUIbL 6I/IOMaCCbI.
CocTaBlsATh eI U CCTHU NN TAaHUA.
IlepeunciATh CBONCTBA YKOCUCTEM:
YCTOMUYUBOCTh, CAMOPETYJISILUS, Pa3BUTUE
(cykmeccust).

OnuchIBaTh MEXaHU3M OIIEPIKAHUS
paBHOBECHS B IKOCHCTEMAX.
XapakTepu30BaTh CYKLECCUU, BBISBISTh
MIPUYUHBI ¥ 00IIHE 3aKOHOMEPHOCTH CMEHBI
3KOCUCTEM

4.3

HpI/IpO,Z[HLIG OKOCHCTCMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€ED.
DKocHcTeMa XBOMHOTO HITH
IIUPOKOJIMCTBEHHOTO Jieca.

PackpriBath cofiepxaHie TEPMUHOB U
MTOHATHMN: BOJIHBIE YKOCHCTEMBI,
OHMOTEOIICHO3bI, (DUTOILIAHKTOH, 300IUIAHKTOH,
OeHTOC, TYMYyC.




Hemoncmpauuu:

Tabauywt u cxemvt: « IKOCUCTEMA
ITHPOKOJIUCTBEHHOTO JIecay,
«DKocHUCcTEMa XBOMHOTO JIecay,
«buoneHo3 Bogoémay.

Obopyoosanue: Tepdapiu U KOJJIEKITUN
pacTeHni ¥ )KHBOTHBIX, TIPHHAIJICKAIITHX
K pa3HbIM SKOJIOTUYECKUM IPyIIaM
OJIHOTO BHJIA

[IpuBOIUTH TPUMEPHI TPUPOTHBIX IKOCUCTEM
cBoeit MmectHOCTH. CpaBHHBATH Ha3eMHBIE U
BOJIHBIE DKOCHCTEMBI; OPTraHU3MBl,
o0pasytomye pa3Hble TPOYUUECKUE YPOBHU

4.4 | AHTpONOTEHHBIE AHTpPOIIOT€HHBIE 3KOCHUCTEMBI. PackprIBath conepkaHre TEPMHUHOB U
9KOCHCTEMBI ATPO3KOCHCTEMBI. HOHSTHI: aHTPOIIOTCHHAs YKOCUCTEMA,

VYpboskocucremsl. buonoruyeckoe n arposKoCcHcTEeMa, ypOOIKOCHCTEMA,
XO035IICTBEHHOE 3HAYCHHE OuopazHoobOpasue.
arpodKOCUCTEM M yPOOIKOCHCTEM. XapakTepHu30BaTh arpOdKOCHCTEMBI H
buopasznoobpasue kak paxrop ypO03KOCUCTEMBI, 0COOEHHOCTH HX
yCTOHYMBOCTH 3KocucTeM. CoxpaHeHHe CYIICCTBOBAHHSI.
OMOJIOrMYECKOro pa3Hoo0pasus Ha [TpuBOIUTH IPUMEPBI AHTPOIIOT€HHBIX
3emue. [Jemoncmpayuu: JKOCUCTEM CBOEM MECTHOCTH, OIUCHIBAThH UX
Tabnuyel u cxemvl: «ATPOIICHO3Y. BHJIOBO# COCTaB M CTPYKTYpy. CpaBHUBATH
O6opydosatue: konnekuus «Bpeurenu | COCTaB M CTPYKTYPY HPHPOHEIX SKOCHCTEM H
BOKHEHIIHX CETbCKOXO03IHCTBEHHBIX arposSKOCHCTEM, arpO3KOCHCTEM 1
KyJIBTYP» ypOo3KOCUCTEM

45 | buocdepa — rimobanbHas Vuenne B. U. Beprazackoro o 6uocdepe. | PackpsiBaTh copepxaHue TEPMUHOB U

3KOCHUCTEMA 3eMIIH

I'panuiiel, coctaB u cTpyKTypa duocdeps.

JuBoe BemecTBO U ero GyHKIHH.
OcobenHocTH buocheps! Kak

moHsTHI: 6nocdepa, )KHBOE BEIIESCTBO,
JTTHAMHIYECKOE PaBHOBECHE.
OuenuBats BKiIaa B. M. Bepranckoro




rI100aJIbHON DKOCHUCTEMBI.

JluHamMuueckoe paBHOBECHE U oOpaTHas

CBsI3b B Onocdepe.

Hemoncmpayuu:

Tlopmpemei: B. U. Bepuaackuit. Tabauywt
u cxemsl: «O0Imas CTpykTypa onochepsn»,
«PacnipocTpanenue xu3Hu B Onocdepe»,

«O30HOBBIN 3KpaH OHoCPepb»

B CO3/aHKE yueHwus o Onocdepe.
XapakTepu3oBaTh COCTaB OHOC]EpHI,
(YHKLIMH )KUBOTO BellecTBa OHOchepsl U
onpeneaTh (Ha KapTe) 00JIacTH ero
HaunbombInero pacrnpoctpanenus. [IpuBouTH
NpUMeEpHI MPOsIBIICHHUS (GYHKLUI KUBOTO
BeniecTBa Ouochepsl, OMOreOXUMHUIECKOM
JIESITETIbHOCTH YEIOBEKA.

[lepeuncnare ocobeHHOCTH OHOChEpPhI KaKk
rI00abHON 3KOCHCTEMBI 3eMITH

4.6 | 3akOHOMEpPHOCTH KpyroBopoTs! BemecTs u PackpriBath conepxaHie TEPMUHOB H
CYIIECTBOBaHUS OHOCPEphI OMOTEOXMMHYECKHE ITHKITBI 3JICMEHTOB MOHSATHIA: TIEIOCTHOCTH OHOCchepsl,
(yrnepona, azora). KpPYTrOBOPOT BEIIIECTB, OMOreOXUMHUUECKUE
3oHanpHOCTH OHochepsl. OCHOBHBIE IUKIIBI 3JIEMEHTOB, 30HATLHOCTh
OMoOMBI cymiu. /lemoncmpayuu: Guocdepsl, OHOMBI.
Tabnuywvl u cxemsvi: «kKpyroBopot OnuceiBaTh KPYroBOPOT BELIECTB,
yriepona B 6uochepe», «KpyroBopor OMOTeOXUMHYECKHE IIUKIIBI a30Ta U
a30Ta B IPHPOJIEN yriepoja B 6uocdepe.
OOBSICHATh IPUYHHY 30HATLHOCTH
o6uocdepsl. IlepeuncisaTs u
XapaKTepPH30BaTh OCHOBHBIC OMOMBI
cymm 3eMITH
4.7 YenoBeuecTBO B YenoBeuecTBO B Onochepe 3eMin. PackpeiBath cosepxkaHue TEPMUHOB U

ouochepe 3emin

AHTpPOTIOTeHHbIC H3MCHEHHS B
ouochepe. ['mobanbHbIe

TIOHSTHN: aHTPOTIOT€HHBIE U3MEHEHUS,
9KOJIOTHYECKHUI KPU3HC, TTI00ATbHBIE




9KOJIOTHIECKHE TTPOOIIEMEL.
Hemoncmpayuu:

Tabauywl u cxemol.: «llpumepHbIe
AHTPOTIOTCHHBIE BO3IEHCTBHUS Ha
NpUpoay», «BaxkHelllne HCTOUHUKHI
3arpsI3HEHMSI BO3yXa U TPYHTOBBIX BOI,
«ITouBa — BaxkHEMIIasA COCTABIISIIOLIASA
ouocdeps», «DakTophl Aerpagaum
nouB», «[lapHUKOBEIA d3PHeKT»,
«DakTOpbl paAMOaKTUBHOTO 3arPSI3HEHUS
ouocdepe»; Kpacuas kanra PO,
M300paKeHHUS OXPAaHSIEMbIX BUIOB
pacTeHH U JKHBOTHBIX

MPOOJIEMBI.

XapaxTepruzoBaTh OnocepHyIo poib
YeNIOBeKa.

[TpuBOIUTH IPHIMEPHI AHTPOTIOT€HHBIX
M3MEeHEeHHH B Onocdepe.

O1eHNBATh MTOCIEACTBHS 3arPSI3HEHHS
BO3AYILHOW, BOOJHOM CpeAbl, U3MEHEHHUS
KJIUMaTa, COKpaIleHHUs OMOpa3HooOpa3usl.
DopMynHpoBaTH COOCTBEHHYIO MTO3UIIHIO TI0
OTHOIICHUIO K FHO63J'II>HI)IM " pCruoHaJIbHBIM
SKOJIOTHYECKUM TPOOIIeMa,
apryMeHTHPOBATh CBOKO TOUKY 3PEHUSL.
Ha3zriBaTth IIPUYXHBI ITOABJICHHUA
MPUPOIOOXPAHHON ITHKH, PACKPHIBAThH
3HAYCHHE Mporpecca i MPeo 0ICHUs
9KOJIOTMYECKOT0 KpU3nca

4.8

CocytiecTBOBaHHE
MIPUPOJIBI U YE€TIOBEUECTBA

CocymiecTBoOBaHHE IPUPOIBI U
yenoBedyecTBa. CoxpaHeHune
Oropa3zHooOpa3us Kak OCHOBA
ycroiunBocTH 6uocdepsl. OcHOBa
palMOHAIBHOTO YIPABICHUS TPUPOTHBIMH
pecypcamu U BX HCIOJIb30BaHHE.
JocTmkeHns OMOJIOTHH U OXpaHa
MPUPOIBI.

PackpeiBath conepxaHue TEPMUHOB U
MOHATUI: PALIMOHATIBHOE
MIPUPOJIONIONB30BAHNE, YCTONYHBOE
pa3BUTHUE, KOIBOIIOLHS.
XapakTepr30BaTh palliOHAIBHOE
HCIIOJIB30BAaHUE IIPUPOIHBIX PECYPCOB;
OCHOBHBIE ITOJIOKEHUS] KOHIIETIIIUU

YCTOIZQHBOFO pa3BUTUA




Hemoncmpayuu:
Tabauysl u cxemol. «brocdepa 1 4JIOBEK»

Htoro 4acos 1o teme 9
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 34

[10 TTIPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (mucpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PesepBHOE Bpems 1 bubmorexa [JOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 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
https://m.edsoo.ru/7f41c292

11 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iejioB H TeM nudpoBbIe
Ne n/n P Kontpoabnbsie IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
! IBOTOUKOKHA OHOTOTHS 9 ! https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Oprauu3sMel 1 OKpyKarouLas cpesia > ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo011ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bu6mmoreka [JOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

