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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTHMH TEOPETHUECKYIO OCHOBY ISt
OTIpEJICNICHHUs] TOAX0J0B K (POPMHUPOBAHUIO COJEPKAHUS Yy4eOHOTO IMpeaMeTa
«buonorusi»  coctaBwiIM: KoHUenTyaneHble mnojoxenuas PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJAEp)KaHUA, pe3yJlbTaToB OOydeHUus U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MTOJIOXKEHUS 00 0OIINX TEIsIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHErOo
obmero o6bpa3oBaHuss B Poccuiickoit @Deneparuu, a TakKe TOJOXKEHUS O
cneruuke 0Moyoruu, e€ 3HaYCHUU B TO3HAHUH KXUBOUW MPUPOJIBI U 00ECIICUYCHUN
CYIIECTBOBAHMS 4YeJIOBEUeCKOro oodmiecTBa. COraacHO Ha3BaHHBIM IOJOXKCHHSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T TPEACTAaBICHHE O LEeNsiX, 00 oOmen
CTpareruu OOy4YeHUs, BOCHUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CpPEJCTBAMU
yueOHOoro nmnpeamera «buosorus», omnpeaenser o00s3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupenesieHue IO pa3ieiaM H  TeMaM,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh U3YUYEHUsI YU4EOHOro Marepuaia ¢ y4EToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKM 00pa30BaTEIbHOTO
IpoIiecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B mporpamme 10 OHONOTMHM TakKe€ YYUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W MPEIAMETHBIM pe3yjbTaTaMm
oOyyeHuss B (POPMHUpPOBAHMM OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATEIHLHOU
NEeATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOMIMXCS IO OCBOCHHIO COJEPKaHUS
OMOJIOrMYecKoro oopa3oBaHusl.

B nporpamme no 6uosoruu (10—11 kmaccel, 6a30BbI YPOBEHb) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B HM3y4Y€HMHM OHOJIOTHH, Ojarojgaps 4eMy B HeW
MPOCMATPUBACTCS  HANPABJIECHHOCTh HA PpPa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopmupoBaHUEM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUMN JIMYHOCTH, FIKOJOTHYECKOTO MBIIUICHUS, TPEACTABICHUN O 3J0POBOM
oOpasze XM3HM M OEpeKHbIM OTHOILEHHEM K OKpYXKaloUleil MpUpOTHON cpeje.
[ToaToMy Hapsxy ¢ U3ydeHHEM O0OIeOMOIOrMYEeCKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHUH JKUBBIX CHUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MpOrpaMMe Mo OUOJOTHU YIEICHO BHUMAHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MMOBCEIHEBHOMW JKU3HU IJISl PEUICHUS TPUKIIAIHBIX 3314, B
TOM 4YHCJe: TPO(PUIAKTUKMA HACIEICTBEHHBIX 3a00JIEBaHUM 4Ye0OBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHHUS AKOJIOTMYECKU
1[€JIeCO00pa3HOro TMOBEACHHUS B OKpYyXKalolled NpUPOAHOW Cpee, aHaau3a
BIIMSHUSL XO3SMCTBEHHOM IEATEIbHOCTH YE€JIOBE€KAa HA COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAHUA K MPUKIATHON HAIIPABICHHOCTH
yuyeOHoro npeamMera «buojorus» npoauKTOBaHO HEOOXOIUMOCTHIO oOecreueHus



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyalIbHBIX 3aj]a4 MIKOJBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMsI, KOTopas Tmpeamnojaraetr (opMHpOBaHHE y  OOyYarommxcs
CHOCOOHOCTH aJaNTHUPOBAaThCA K H3MEHEHHUSM JMHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpenHero oOmero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
MecTo. OHa oOecreunBaeT (OPMHUPOBAHUE Yy OOYyYarOIIMXCs IMPEACTABICHUN O
HAay4YHOM KapTUHE MHpA, pacIlIupseT U 0000IIaeT 3HaHUS O KUBOW MpPHUpPOAE, €€
OTJINYMTENIBHBIX NPHU3HAKAX — YPOBHEBOW OpPraHU3allMM U JBOJIKOLHH, CO3MAET
yCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  NpUpOAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBPHOW T'PAaMOTHOCTH, HABBIKOB 370pOBOro M Oe3omacHoro ooOpasza
YKU3HH, DKOJIOTHYECKOTO MBILIUICHMS], IEHHOCTHOIO OTHOILIECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonpiioe 3HaueHre OMOJIOTUS UMEET TaKXKe JJI PEHICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHMsA, COLUUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uoiorun odecnedynBaeT yciaoBUs A (popMHpOBaHUS
UHTEJUICKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HWH(QOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE NOJIOKEHUS O MpEeAHA3HAUYEHUU Y4YEOHOro IpenMera
«buonorus» coctaBWJIM OCHOBY [UIsl ONPENENICHUs] MOAXOIO0B K OTOOpy U
CTPYKTYPUPOBAHHMIO €ro COJEp)KaHUs, TMPEJACTABICHHOr0 B MpOTrpaMMe IO
OHOJIOTHH.

Ot6op conepxkanus yueOHOTO mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHN KyJIbTypOCOOOpPa3HOTO MOJIX0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOYyYaroluecs: JOJDKHbl OCBOUTH 3HAHUS W YMEHUS, 3HAuMMble JUIs
dbopmupoBaHusi 00IICH KyJIbTYphl, OMNpEACISAIONIUE aJeKBAaTHOE TOBEJCHUE
yeJoBeKa B OKpY’Karollel MPUPOAHOM cpelie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KHU3HU U MPAKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHWH
3aHHUMAIOT JIEMEHTBI COACPKAHUsI, KOTOPbIE CIy’KaT OCHOBOH i (OpMUPOBAHUS
IIPEJCTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
LHEHHOCTHBIX  OpPUEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHW3alUU
OMOJOrMYECKOro 00pa30BaHMs.

CrpykTypupoBaHHe COJEpKaHUS ydyeOHOro Mmarepuaja B MporpaMme IIo
OMOJIOTMHM OCYIIECTBICHO C YY€TOM NPUOPUTETHOTO 3HAUYCHHUS 3HAHUM 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX YKUBOM MPHUPOBI, O €€ YPOBHEBOW OpraHMU3alvy U
HBOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONIUE COJep KaTeNibHble JIMHUM: «buonorus kak Hayka. MeToibl
Hay4yHOro mo3HaHus», «KneTka xak Ouonornyeckas cucreMay», «OpraHusm Kak



ouonoruueckas cucremay, «Cucrtema M MHOroodpasue OpraHHYECKOro MHUpPay,
«OBOJIOLMSA KUBOK IPUPOABD», « IKOCUCTEMBI U MIPUCYILUE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenus ydeOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE —
OBJIaJIcHUE  OOYyYaIOIMMHUCSA  3HAHUSIMH O  CTPYKTYpHO-(QYHKIIMOHATIHHOU
OpraHM3allii >KUBBIX CHUCTEM pa3HOIO0 paHra M NPUOOpEeTEHUE YMEHUM
MCIOJIb30BaTh 3TH 3HAHUS JJIs TPAMOTHBIX JCHCTBHI B OTHOIICHUH OOBEKTOB
YKUBOM MPUPOJIBI U PEIICHUS PA3JIMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6a3oBOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OOYyYaIOIMMHCS CUCTEMBbI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYXKAIUX OCHOBOU
UIsl (pOPMUPOBAHUSL MPEACTABICHUM O €CTECTBEHHO-HAYYHON KapTHUHE MHPA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOT0OOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alliH, BBIAAIOLIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHrue y OOY4YaIOIIMXCS MO3HABATENbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHaiu3a JaHHbIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WAEH M MOIXOJ0B K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTaHOBJICHHME Yy oOOyvarommxcsd oOwmeldl KyJapTyphl, (YHKIHOHAIBHOM
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBICHATH U OLCHUBATH SBJICHUS OKPY>KAIOILErO
MHUpa >KMBOM MPUPOJIbl HA OCHOBAaHUM 3HAHUA U ONbBITA, MOJYYEHHBIX MpPHU
W3y4YEeHUH OUOJIOTHH;

(¢opMupoBaHue y oOydalOIIMXCS YMEHUH WIUIIOCTPUPOBATH 3HAUYECHHE
OMOJIOTMUECKUX 3HAHUM B MNPAKTUUECKOM NEATEIbHOCTH YEJIOBEKa, pa3BUTUHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KUBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOLIECHUS K HEH, COOTIOICHUS] ATUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HaHWE IICHHOCTH OWOJIOrMYECKUX 3HAHUM 71 TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJEICTBUI CBOEH AESTEIBHOCTH 110 OTHOLIEHUIO K OKPY’KaIOIIeH cpelie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE U COONIOACHHE MeEp NPODUIAKTUKH
3a00JIeBaHHI.

B cucreme cpennero oOmiero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOs3aTEbHBIM y4E€OHBIM MPEIMETOM, BXOJAIIMM B
COCTaB NMpeaMeTHOI o0nacTi « EcTecTBeHHO-Hay4YHbIE TPEIMETHI.



Jist u3ydenwnsi Ouoaoruy Ha 6a30BOM YPOBHE CPEHEro 001Iero oopa3oBaHus
orBoauTcs 68 wacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 kimacce — 34
yaca (1 gac B He/IeII0).



COAEPKXAHUE OBYYEHUSA
10 KITACC

Tema 1. BuoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHUICCKUMHU U
JIPYTMMH €CTECTBEHHBIMH HaykKamHu, (Quiiocoduei, STUKOM, 3CTEeTUKON U MPaBOM.
Ponp Ouonoruum B (HOpMUPOBAHMM COBPEMEHHON HAy4YHOM KApTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeToapl TO3HAHMSI KUBOUM TTPUPOABI (HAOIIOCHUE, YIKCIICPUMEHT, OTTUCAHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHCTpanuu:

[Hoptpersr: Y. dapsun, I'. Mennens, H. K. Konsnos, [xx. Yorcon u ®@. Kpuxk.

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

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

[Ipaktuueckas pabora Neo 1. «lcnonb3oBaHuE pa3iMYHBIX METOIOB IpHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTEMBI H MX OPTraHU3aIMS.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: Ouosnoruu. OTinane
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa 6MOCHCTEM U UX pa3HOOOpas3ue. YPOBHU OpraHU3aIllid OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHbIA, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUI), OMOC(EpHBIi.

JlemoHCTpauuu:

Tabnuibr 1 cxembl: «OCHOBHBIC TTPU3HAKH KU3HUY, « Y POBHHU OpPTraHU3AIUU
YKUBOU IIPUPOIBI».

O6opynoBanue: Mojienb moJiekyiibl JJTHK.

Tema 3. XuMu4yeckuii COCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUN COCTaB KIIETKH. XHMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTBHI,
MHUKpPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIIMM BOALI M MHUHEpaJIbHBIX BellecTB B KieTke. l[lommepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue 0€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y pPOBHH
CTPYKTYpbl O€IKOBOW MoOJeKynbl (TepBUYHAs, BTOpWUYHAs, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CcBoicTBa OenkoB. buonormyeckue
GbyHKUIHUU OENKOB.



depmeHTsl — Owonormyeckue Karamuszatopel. CrpoeHue depmeHTa:
aKTUBHBIM IIEHTp, cyOcTpaTHas cnenuguuHocTb. KodepmeHnTsl. BuTaMuHbI.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

VYrineBoapl:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a U J1€30KCHUpu003a),
nucaxapunipl - (caxaposa, JakTo3a) MW mojucaxapuibl  (Kpaxmaj, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlumuner:  Tpurnuuepuabl, (ochonunuasl, crepounsl. [ UAPOdUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue Gynkuuu gunuaoB. CpaBHEHHE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBeie xwucnotrel: JIHK u PHK. Hykineotuasl — MoOHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pyukiuu JJHK. Ctpoenue u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o knetke. Knerounas Teopust — mpuMep B3anMOIECUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak wnenoctHass »xuBass cucreMa. OOmuMe MpU3HAKKA KIIETOK:
3aMKHyTas HapyxHasi meMOpana, Monekyybl JJHK kak renermueckuid ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: »yKapuoTHYecKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue
DYKapUOTUYECKOM KJIETKH. OCHOBHBIE OTJIMYMSI PACTUTEIIBHOM, »XWBOTHOM U
IrpUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAIMKC, UX
dbynkuuu. [Tnazmatuueckas memOpana, e€ cBoiictBa u ¢pyHkuuu. [{uronnazma u eé
opranousibl. OnmHomeMOpanabie opraHounbl kieTku: OIIC, ammapat [Nombmxw,
an30coMbl. [lomyaBTOHOMHBIE OpPraHOWIBl KJIETKW: MHUTOXOHIPHUH, IUIACTHJBI.
[Ipoucxoxnenne MUTOXOHIApUM u mnactud. Buasl mmactua. HememOpaHHbIe
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKU. QyHKIIUY OPraHOUIOB KIIETKU. BKIlroueHus.

SAnpo — perynatopHslid UeHTp KieTku. CTpoeHue sjapa: siaepHas 000JouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BENIECTB B KIIETKE.

JlemoHCTpauuu:

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

Junarpammer:  «PacripenenieHue  XMMHUYECKMX  JJIEMEHTOB B HEXKUBOWU
npupoze», «PacrnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmupl u cxemsl: «llepuognueckas Tabiuua XMMHYECKHUX 3JIEMEHTOBY,
«CTpoeHure MOJIeKYJIbl BObD, «brocunTtes 6enka», «CTpoeHre MONIEKYJIbl OeIKa,
«Ctpoenue pepmentan, «Hykneunnonbie kuciotel. JJHK», «CtpoeHne MoJIeKybl



AT®», «CtpoeHre 3yKapuOTHUYECKOW KIIETKN», «CTpOECHHE KUBOTHOWU KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKNW», «CTpoeHue NpPOKApUOTHUYECKON KIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIumuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE JMJii IPOBEACHHUS
HAOJIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKTHYeCKHe PAdOThI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaUTUYECKOM AaKTUBHOCTU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabora Ne 2. «M3ydyeHue cCTpoeHHsS KJIETOK paCTEHUH,
YKUBOTHBIX M OakTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U Mx
OIIHCAHUE.

Tema 4. 7KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BelecTB, iKW MeTaboau3M. AccUMIIISIIUS (TIJIaCTUYECKUH 0OMEH) U
JUCCUMMWJIALUS (PHEPreTUUeCKUid OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPrUM B IMOHUMAHUU
MeTaboIM3Ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(HBINA U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMmHOBas ¢a3sl (orocuHTe3a. Peakiuu
dbotocunTeza. DPdhekTuBHOCTH (hOTOCMHTE3a. 3HaAUCHUE (DOTOCHUHTE3A JJIsl KU3HU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

DHepreTudeckuii oOMEeH B KIIeTKe. PacrieruieHne BEIIecTB, BBIACICHUE U
aKKyMYJIMpPOBAHHE DSHEPrud B KJIETKE. OTamnbl BSHEPreTHYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KucnopoaHOe OKHCIEHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. OddexTuBHOCTD
HHEPIreTUICCKOr0 OOMEHA.

Peaknuu MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamms u JIHK.
Peanuzauus renetudeckoil MHPopManuMud B KJIETKe. ['@HETUYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
Ooenka. Ortanbl TpaHciasuuu. KomupoBanwe amuHOkuCIOT. Pons pubocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢hopmbl xu3nu — Bupychl. Mctopust otkpeitus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTM CTPOGHHMSI M KU3HEHHOIO IMKJIa BHUPYCOB.
baktepuodaru. bone3nu pacTeHUW, >KUBOTHBIX M YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummynonedunura genoseka (BHY) — BozOynurens CII/]a.



OOpatHasi ~ TpaHCKpHUNIHs,  peBepraza W  uHTerpasa.  l[IpodummakTika
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JdemoHcTpaumu:

[Toptpetsi: H. K. Konbuos, JI. 1. BanoBckuii, K. A. Tumupsses.

Tabmuubl 1 cxeMbl: «Tumnbl muTadusy, «MeTtabonuzmy», «MUTOXOHIPUSIY,
«OHepreTnyecknii oOMen», «Xjoportacty, «Porocunred», «Ctpoenue JTHK»,
«CTtpoeHue u GyHKIIMOHUPOBaHKE TeHa», «CuHTte3 Oenkay, «['eHeTnueckuit Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1K BUpyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: moaenu-anmivkanuu «Yasoenue IHK u tpanckpunmmsy,
«buocunres 0enka», «CTpoeHue KIeTKn», Mojaeib cTpykTypsl JTHK.

Tema 5. PazMHoKXeHNe U HHAUBUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

Kietounblii 1uKkI, WM SKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuuss MaTpuIHOTO
cunteza JIHK. Crpoenune xpomocomM. XpOMOCOMHBIH HabOp — KapUOTHII.
JunnmouaHeli W TalIOMAHBIE ~ XpOMOCOMHBIE ~ HAOOpBl.  XpOMATHIBI.
[{utonornyeckue OCHOBBI Pa3MHOXKEHUSI M  HHJIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue kinetku — Muto3. Craauu mutosza. IIpoueccsl, NpouUCXoasdiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJTOTUYECKU CMBICT MUTO3A.

[Tporpammupyemasi ruOesb KJIETKH — aromnTo3.

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: OecIoyioe U nosioBoe. Bunpl 6ecnonoro
Pa3MHOXKEHUS: [I€JIEHHE HAaJIBOE, IIOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCcCTBEHHOE KIIOHHPOBAHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TooBoE pa3sMHOXKEHHE, €r0 OTIAUYMS OT OECIIOIOTO.

Meito3. Craguu meio3a. IIpomecchl, nmpoucxonsdine Ha CTagusxX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOTOrMYECKud CMBICT U
3Ha4YEHUE Meno3a.

['ameTtorenes — mpoiiecc 0Opa30BaHUS TIOJIOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBeIie kemne3bl: CEMEHHUKU U SMYHUKA. OOpa3oBaHHE U PA3BUTHE IMOJOBBIX
KJIETOK — TameT (CrlepMaro3ouj], SHUIEKIeTKa) — CIEepMaTOreHe3 U OBOIEHE3.
OCOOEHHOCTH CTPOEHHSI SAMIIEKIETOK W crnepMaro3ouaoB. OmioJ0TBOpEHUE.
[TapreHorenes.

NunuBunyanbHoe pa3BuTue (OHTOrEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBLHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npo0ieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOe pa3Butue. Turbl
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS: TMPsAMOE, HEempsiMoe (JIMYMHO4YHOE). BrusiHue



CpeIlbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPO/JICTBA.

Poct u pasBurue pacrennii. OHTOr€HE3 LIBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupr um cxembl: «DOpMbI pa3sMHOXKEHHSI OpPraHU3MOBY», «JIBoiHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenne kieTku OakTtepuit», «CTpoeHHE TOJIOBBIX KIIETOK,
«Ctpoenune xpomocombly», «Knerounsii nukin», «Pemnmukarua JTHK», «Mwutosy,
«Menosy», «llpsmoe u Henpsmoe pazButue», «l'aMeroreHes y MICKONUTAIOINX U
4esnoBeka», «OCHOBHBIE CTAIMM OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPaThI «Cnepmaro3ouasl
MJICKOITATAIOLIETOY, «SMIIEKIIeTKa MIIEKONMUTAIomEro», «Kapnokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHash MOJeNb-alllIuKauus «JleneHne KIeTKW», MOJEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora No 3. «HaOmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

Jlabopatopnast pabora Ne 4. «/3ydeHuwe CTpoeHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApATAX).

Tema 6. HaciieicTBEHHOCTH M HK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetnku. Mcropus pa3BuTus reHeTUKHA. Poib nuTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETUKHU. BKiaa pocCHilCKUX M 3apyOeHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHETHKUA (THOPUI0IOTHYECKHA,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTHUeCKui). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTHU HACIJIEIOBAHUS MPU3HAKOB, YCTaHOBJIEHHbIE . MeHnnaenem.
MonoruOpuiHOe CKpenMBaHue. 3aKOH €IWHO00pa3us THOPHUIIOB IIEPBOIO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelMBaHHWe. 3aKOH  HE3aBUCHUMOTO  HAcCJIeIOBaHUS
npu3HakoB.  lluToreHeTHYecKMe  OCHOBBI  JUTUOPHUIHOTO  CKPEIIUBAHMS.
AHanu3upyrolee ckpenpanue. Vcnoib30BaHue aHaATU3UPYIOIIETO CKPEIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HaclenoBaHue mnpu3HakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEOBAaHHUIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3ysbTare
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOpHUs HACIEACTBEHHOCTH. [ €HETUUECKHUE KAPTHI.



I'eneruka moma. XpoMOCOMHOE OMpeAesieHUe Moyia. AYyTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['oMoraMeTrHeie M rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACTIEACTBCHHASI.
Ponp cpempl B HEHACHENCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psi ¥ BapUaIlMOHHAS KPUBas.
Hopma peakuuun npuszHaka. KonnuecTBEHHbIE M KAYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBOCTBa MOAU(PUKAIIMOHHON NU3MEHYHUBOCTH.

HacneactBenHasi, wiM TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KomOMHaTHBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM MPOIECC — OCHOBA KOMOWHATHUBHOU
M3MEHYMBOCTU. MyTanimoHHas u3MeHUnBOCTh. Kitaccudukanusi MyTalyii: TeHHBIE,
XpPOMOCOMHBIE, FT€HOMHBIE. HacToTa U MpUYUHBI MyTaluil. MyTareHHble (hakTopsl.
3aKOH rOMOJIOTHYECKUX PSAIOB B HaciencTBeHHOM n3meHunBoctu H. M. BaBuiiosa.

BresnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka wenoBeka. Kapuwotunm uenoBexka. OCHOBHBIE METONbI T€HETHUKHU
YeJIOBeKa: TCHEAJIOTHUCCKNM, OJIM3HEI[OBRIN, [IMTONCHETUICCKUIM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONPENICIICHHE TE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[M[]P-ananu3a. HacnencrBennole 3a00J€BaHUA YEIOBEKA: TEHHbIE O0OJIE3HH,
OOJIE3HH C HACIEACTBEHHON MPeapacloloKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIIETKU. [IpuHIMIIBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TEHETUUECKHUX
Oone3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKOU
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHCcTpanuu:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHWE M €r0
IUATOTE€HETUYECKAash OCHOBa», «3aKOH pACIICIUIEHUS W €ro IUTOTCHETHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpelIMBaHUEY,

«I{uromornuecku OCHOBBI JTUTHOPHTHOTO CKpEIIUBAHUSNY, «Meiio3
e »,

«B3anmonelicTeu aJlICIbHBI reHoB», «l'eHeTHmueckue pacTeHu
e X KapTel U,

JKUBOTHBIX M 4eJOoBeKa», «['eHeTHka moiay, «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CUCIUICHHOTO ¢ mnoyiom», «Kapuotumbl dYenmoBeka U KUBOTHBIX», «Buisl
U3MEHUYHUBOCTHY», «MoaudukalroHHas W3MeH4YMBOCTh», «HacinemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.
O6opynoBaHue: MoAeNU-aNIUIMKAIUA <« MOHOTUOPHUIHOE —CKpEIIMBaHHUEY,
«Henonmunoe nomuHupoBaHue», «Jlurmbpumnoe ckpemnuBanue», «llepekpéct



XpPOMOCOM», MHUKPOCKOII W MHKpompemnapaT «Jlpo3oduna» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH TeTa), repOapuit «['opox moceBHOMY.

JlaGopaTopHble 1 NpaKTHYeCKue padoThl:

JlabopatopHasi padota Ne 5. «M3yyeHue pe3yiabTaTOB MOHOTHUOPUAHOIO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopatopHas pabota Ne 6. «M3yuenne MoaupuKaIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPHUBOW».

JlabopatopHasi padota Ne 7. «AHanu3 mMyTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCIOBHBIX
YEJIOBEK.

Tema 7. Cesnexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuys Kak HayKa M MpouecC. 3apOKICHHUE CENEKIMH U JTOMECTUKALMS.
VYuyenue H. W. BaBwioBa 0 1eHTpaXx NPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOXKIEHUS TOMAIIHUX >KUBOTHBIX. CopT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMH. MacCcoBbIil U MHAUBUIYAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUUW M KUBOTHBIX. OlleHKAa 3KcTepbepa. bim3kopoacTBEeHHOE
cKkpeniuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
['ereposuc, wiu rubpunHas cuia. HepojcTBeHHOE CKpelMBaHUE — AyTOPUJIMHT.
Otnanéunas rtubOpuamsanus U €€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 u
MOJyYCHUE TOJMUILIONIOB. JIOCTMKEHMSI CEIEeKIMHU PACTCHUH, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHomorusi kak oTpacib MPOU3BOJCTBA. ['€HHAass WHXEHEpHUs. Tarbl
co3ganusi pexomouHanTHou JIHK wu Tpancrennsix opranusmoB. Kietounas
nHxeHepusd. Knertounsie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUMN.
KnonupoBanne BBICOKOMPOAYKTUBHBIX CEIILCKOXO3SMCTBEHHBIX OPTraHU3MOB.

DKoJIorMYecKMe W 3Thyeckue  npobnembl. MO  —  reHeTHuecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. 1. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuiel U cxeMbl: Kapta «lIeHTphl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopospl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHumity, «Otnanéunas rudbpuauzanus», «PadoTer akagemuka M. @. lIBaHoBay,
«Ilomumnongus», «OO0beKTH OMOTEXHONOTHH», «KieTouHbie KylIbTYpHl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKU TIJI0JI0B U KOPHETUIOOB JUKUX (POPM U KYJIHTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHble U NpakTHYecKue padoThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTH)KEHHSI CEJIEKIIMM pacTeHUd U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  y4aCTOK, B TEIIMYHOE XO34WCTBO, JIaDOpaTOpHIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosoumoHHast 0MOJIOTHUSL.

[Ipennochuiki BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpUH. ODBOIIOLMOHHAS
Teopust U €€ MecTO B OMOJNOrMu. BiusiHue 3BOJIIOIMOHHON TEOPWUH HA PAa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeuzerenscTBa 3Bomouud. llaneoHTosnorudeckue: mMOCIENOBATENBHOCTD
NOSIBJICHHS BHJIOB B NAJICOHTOJOTHYECKOW JIETONHCH, NEepeXOoJHble (HOPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH v GJIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pazauyusl 3MOPUOHOB pa3HbIX BHJIOB
II03BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIIOTMYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUECKHUE: CXOACTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKHX MyTel y BcCexX
OpPraHHU3MOB.

OpomononHas Teopus Y. JlapBuHa. lIpeanochUiKM  BO3HUKHOBEHHS
JnapBUHM3MA. J[BWKyIIME CHJIBI 3BOJIONUU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHUYUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3Bomonuu (CTI) u €€ OCHOBHBIE MOJOKEHUS.

MuxkposBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLHUN.

JBrokymue cuibl ((pakTopbl) PBOTIONMKA BUAOB B Mpupojae. MyTallmoOHHBINA
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30duus 1 MUrpanus.

EcrtecTBeHHbIl 0TOOp — HampaBistommi ¢aktop s3Bojouun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoO0aeHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BoMONuH. [lpumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

Makposposorusa. Dopmbl  3BoNIIOIMU:  (UIIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHas1, napasuiesbHas. HeoOpatuMocTh 3BOIIOLHUU.

[IporcxoxIeHHe OT HECNEeUHATM3UPOBAaHHBIX MNpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAS padalysl.

JdeMoHcTpanuu:



[Toprpetsr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BuTHE OpraHUYECcKOro MUpa Ha 3eMiiey, «3apoabIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OoppOBI  3a
cylecTBoBaHue», «EctecTBeHHBIN 0TOOPY, «MHOroo0Opasue COpToB pacTeHHID,
«MHoroo6pasue  mopoa  KHMBOTHbIX»,  «llomymsmuu»,  «MyTalmonHas
U3MEHUYHMBOCTEY, «ApoMopdo3sly, «amoamanrtamumy», «OOmas aereHepamms»,
«/IBmxymue cuibel 3Bosronuuny, «Kapra-cxema wmapmpyra myremectBus Y.
Hapsuna», «bopb0a 3a cyuiectBoBanue», «IIpucrnoco6i1eHHOCTh OpraHu3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHme», « IKOJIOTHUYECKOE BUI000PA30BAHUEY.

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HAIPABJICHUS SBOJIOLUN», 00bEMHAS MOJENb
«CTpO€HHE TOJI0BHOIO MO3Ia IO3BOHOYHBIX).

buoreorpapuueckas kapta wmupa, Koiekuus «Dopmbel COXpaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmumkamus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTanu GOpMbI KPbUILEB U
OKpacKH TeJna).

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

JlaGoparopuass pabora Ne 1. «CpaBHeHUE BHJOB IO MOP(DOIOTUUECKOMY
KPUTEPUIOM.

JlaGoparopHas pabora Ne 2. «Onucanue nmpucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHME M pa3BUTHE KM3HU HA 3emure.

JloHaydHble TPEACTABICHUS O 3apOXKICHHHM KWU3HU. HayudHble THIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emye: a0uoreHe3 M NaHclepMus. XUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHMYECKUX BEIIECTB U3 HEOPraHMYECKHX.
DKCIepUMEHTAIbHOE MTOATBEPAKACHUE XUMUYECKON 3BOMIONMU. HauanbHbIe 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKJIETKH. llepBble KIETKM W HX 3BOJIOIUSL.
dopMHUpoOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo spaMm M nepuonam. Kartapxeil. Apxeickas u
npoTepo3oiickas dpel. llaneo3olickas spa u €€ Tnepuoabl: KEeMOPUMCKUIA,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKUH.

Me3o301cKas 3pa U €€ Nepruoabl: TPUACOBBIN, OPCKUIN, MEJIOBOM.

KaliHo3olickags 93pa u €€ TepuoApl: TaJCOre€HOBBIM, HEOTCHOBBIMH,
AHTPOTIOT€HOBBIN.



XapakTepucTruKa KJIMMara W reoJIOTMYecKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [I0siBJIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpraHMYEeCKOTO MHpa KaK OTpakeHue HBOMOUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOIOJIOTHs Kak Hayka. PazButue npeacraBieHuil o
IPOUCXOXKJIEHUN YeJoBeKa. Meroapl H3ydeHHs aHTpororenesa. (CxojacrBa u
pa3Inyus 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBenHnas
U3MEHUYMBOCTb U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHBIH o00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH SBOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
ymenslii, YenoBek mnpsamMoxondammi, YenoBek HeaHAEpTaIbCKHM, YenoBek
pasymHblii. HaXxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  Herpo-aBCTpaJioujHas  (PKBATOpUaANIbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  OPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMSA. EIMHCTBO 4YEIIOBEYECKHX pac.
Kputuka pacusma.

JlemoHCcTpanuu:

IToptpetsl: ®@. Penu, JI. ITactep, A. N. Omapun, C. Muinep, I'. FOpu, Y.
JapBuH.

Tabmunel u cxembl: «Bo3aukHoBeHne CoTHEUHOM CHUCTEMBI», «Pa3BuTHE
opranudyeckoro mupa», «PacturenpbHas  kietka», <« KuBOTHas  KJIeTKay,
«IIpokapuoTnueckas kierka», «CoBpeMEHHas CHCTEMa OPraHMYECKOrO0 MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKa M YeJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa [MaJCOHTOJOTMYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «lpeBHenmue roam», «lpesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanne:  mymsku — «lIpoucxoxmenue  yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJIENKH WU
M300pKEHHUSI KAMEHHBIX OpYIUH MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOMIEpPHI,
pyowna, ckpebsia), TEOXpoHOJIOrMYecKass Tabnuia, KoJuiekius  «DopMbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN.

JlaGopaTopHblie 1 NpaKkTH4YecKue padoThbl:

[Ipaktuueckas padora Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PACTEHHUM U
YKUBOTHBIX B KOJUIEKLIUSAX).



DKCKypcHsi «IBOJIOLHS OPraHM4EecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. OpranusMsbl U OKpPY:KAOIIAs cpeaa.

DKoJorus Kak Hayka. 3ajaud U pa3feibl KOJIOTUHA. MEeTOIbI 3KOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHHs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAas, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAs!.

Okonoruueckue (aktopel. Kiaccudukanusa skonorudeckux (HakTopos:
abnotuyeckue, OWOTHMYECKHE U aHTPOINOreHHbIe. JleHcTBHE SKOJIOTMYECKHX
(bakTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (hakTOphl: CBET, TEMIIEpPATypa, BIAKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckue (bakTopBhl. Bunpr OMOTUYECKUX B3aUMOJICCTBUM:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHue OUOTUYECKUX B3aUMOJEHCTBUN JJI1 CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momysiuud. OCHOBHBIE IOKa3aTEIH
NOMYJSILMNA: YHMCICHHOCTD, ILIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTB, IPHUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYJISIUUN U €€ PeryJisiusl.

JlemoHCTpauuu:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. ['ekkens.

Tabnumel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkny», «[lumessie nenm».

JlaGopaTopHble M NpaKTH4YeCcKHe padoThbI:

Jlaboparopnas padota Ne 3. «Mopdosornueckue 0CoOOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOHUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTUE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacuér MIOTHOCTH MOMYJISIUN pa3HbIX BUJIOB
paCTEHUIN.

Tema 4. CooduiecTBa U IKOJIOrHYECKHE CHCTEMBI.

Coo01iecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momMmunanTel. CBS3U B
ouoneHose.

Okosornueckue cuctembl (d9kocucteMbl). [loHaTtue 00 »3KocucTeMe U
ouoreoneHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIECTB U MOTOK PHEPTUU B 3KOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [lWieBble 1LeMH U CETH.
OCHOBHBIE TIOKA3aTeIu SKOCHUCTEMBbI: Ouomacca, MPOIYKUUS. IKOJOTUYECKUE
nupamMuibl:  MPOIYKUHUHU, YHCICHHOCTH, OunomMaccel. CBONCTBa HSKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccHs.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJINCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X035UCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢akrop ycroiumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTtBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMUYecKkoe paBHOBECME M OOpaTHas CBSA3b B
onocdepe.

KpyroBopoTs! BemiecTB U GMOr€0OXMMHUYECKHE LUKIIBI JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTpPOIIOreHHbIE U3MEHEHUS B Onocdepe.
['nmo0anbHbIE 9KOJIOTHUECKHE TPOOTIEMBI.

CocyiectBoBaHue IIPUPOLBI U YeJIOBEYECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Ouocgeprl. OCHOBa paliMOHAILHOTO
VOPABJICHUS TMPUPOJHBIMU pPECypcaMM M MX HCHodb30BaHue. JlocTukeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHCcTpaumu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxeMmbl: «[luimeBpie nenu», «bUOIEHO3: COCTaB M CTPYKTYpPay,
«IIpuponnbie coobmectBay, «llenn nutaHus», «IKOJOTHYECKAs MHPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jiecan, «buoneno3d Bomoémay», «ArpoueHos», «lIpumepHbie
AHTPOITIOTEHHBIE ~ BO3JCWCTBHS Ha MpUpPOAY», «DBaxHelmmne HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHEHIIas COCTABISIONIAS
ounochepr», «DakTopel aerpaganuu nouBy», «llapHukoBbiil 3pdex», «DakTopbl
paaruoaKTUBHOTO 3arpsisHeHUs Ouocdepr», «OOmas cTpykTtypa Ouochepn,
«Pacnipoctpanenue >xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH OHOCheps»,
«KpyroBopot yraepoza B 6uochepe», «KpyroBopot a3ota B mpupoie.

O6opynoBaHue: Mojelb-anIIMKaus «TUMIUYHBIE OWOIEHO3b», TepOapuit
«PacturenbHbIe cooOIIeCTBaY, KOUIeKInH «bromneHo3y», «Bpenurenn BakHEHIIIX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapuM W KOJUIEKIIMM pPAaCTeHUUd U
JKUBOTHBIX, NPUHAJICKAIINE K PA3HBIM 3KOJIOTHYECKUM TpyIIlaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoii ®enepanuu, U300paK€HUS OXPAaHSIEMbIX BHJIOB
pPacTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacao ®I'OC COO, ycraHaBauBaKOTCS TPeOOBAHHS K pe3yibTaTam
OCBOGHMs  OOydyalolmMMHUCA HporpaMM CpeaHero oomero oOpa3oBaHHUSA:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpenmeTra «buomorus»
BBIJICJICHBI CIIEYIOIINE COCTABJISIONIME: OCO3HAHME O00YyYarolUMUC POCCUNCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJWYMe MOTHUBAllMM K OOy4YeHUIO  OHOJIOTHH,
[[EJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUU JUYHOCTHU HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIUN pa3BUTHS OHOJIOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, MPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYUE HSKOJOTMYECKOro IMPaBOCO3HAHUSA,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KUZHEHHBIC TIUTAHBbI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS IpeaMera «bHOJIOrusD» JOCTUTarTCs B
€IUHCTBE Y4YeOHOM M BOCHHUTATEIBLHON JESATETBHOCTH B COOTBETCTBUHU C
TPAJIULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMUA, UCTOPUUECKUMU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUsS, PA3BUTUA BHYTPEHHEW MO3WIMU JIMYHOCTH, I[AaTPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyAa U CTAPUIEMY MOKOJEHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUS] K KyJIbTYPHOMY HACIEIUI0 U
TPAAULHMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUPOJIE U
OKPY>KAIOIIEH Cpee.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mnpeamera «buonorusy
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CITIOCOOHOCTh OOYYaIONIUXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WLMUEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMW, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMNbITA JEITEIBHOCTH B MPOLIECCE PEaAU3alMi OCHOBHBIX HaIPaBJIECHUN
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIUTAHUS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMKU 00YUAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA W IPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESITEIBHOCTH TIPU CO3JAHUU
Y4€OHBIX MPOEKTOB, PEUICHUHM YUYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBHIMOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSTh COOCTBEHHYIO TO3UIMIO 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKACHUSAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBIX, TO3HABATEIbHBIX W HUCCIEAOBATENbCKUX 3a7a4, YBaKUTEIHHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB MpPH OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU W BOJIOHTEPCKOU JIESTEIBHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTh POCCHUICKOU IrPpaXKJaHCKOU VUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEPE]
Ponunoi, ropaoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM S3BIK W KYJIBTYPY,
IIPOLIIOE ¥ HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIECIUIO U MaMATHUKAM IIPUPOIBI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHH, TOHMMAaHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy)KeHUI0 M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHUS:

OCO3HAaHUE JyXOBHBIX LIECHHOCTEN POCCUICKOT0 HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHNWE K CBOMM POJMUTENSIM, CO3JJaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBHM C
TpaauusIMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIIECHU;



NOHMMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOW NPHUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B pa3HbIX BUIAX HCKYCCTBa, CTPEMIICHUE
MPOSIBJISITH KAYeCTBA TBOPUECKOM TMYHOCTH;

5) ¢u3nyeckoro BocnUTAHHS, (POPMUPOBAHHS KYJIbTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHUMAHWE W peamu3amus 3I0poBOro H Oe3omacHOoro obpasza >KH3HU
(310poBOE  NUTaHUE, COOJIFOIEHHE TUTMEHWYECKUX TMPaBWI MW HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHUMAHUE UEHHOCTH TNPABWI HHJMBHAYAIbHOTO M  KOJJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUSITUS BPEAHBIX NPHUBBIYEK (YHOTpPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOT0 BOCTIUTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMATIbHOMU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMHUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3InyHbIM cepaM MpodhecCHOHATBHON JNesTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun MW Peann30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTMYEeCKOT0 BOCIIUTAHHUSI:

HKOJIOTMYECKH LEJIeCO00pa3HOe OTHOIICHWE K MpHUpOoJie KaK MCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN IS
OKPYKaroIIEn Cpebl;

OCO3HaHHWE TJI00aTHLHOTO XapaKTepa IKOJIOTHYECKUX MpoOjeM M MmyTed HuX
pEeLIeHNS;

CIIOCOOHOCTh MCIIOJIb30BaTh IMPUOOpETaeMble MPU U3YyYEHUU OUOIOTUU
3HaHUS M YyMEHUsI TpPU pelieHud NpoOJeM, CBS3aHHBIX C pallMOHAJIbHBIM
IPUPOJIOTIOIB30BAaHUEM  (COONIIOJIEHHE  MpaBUJ  TOBEIEHUS B MPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE  HEMPHUSITUE JIEUCTBUM, MNPUHOCSIIIMX BpPEI  OKPYKAOLIECH
MPUPOJIHON Cpejlie, YMEHHUE MPOTHO3UPOBATh HEOJArONMpPUSITHBIE SKOJOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJMYUE PA3BUTOrO SKOJIOTMYECKOTO MBILIUIEHUSA, SKOJOTUUECKON KYJIbTYPHI,
ombITa NEeATEIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLHAAIBHOMN
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MIPAKTUYECKOM JIEATEIBHOCTH 3KOJIOTHUYECKOM
HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW U OOIIECTBEHHOMN MPAaKTHUKH, OCHOBAHHOIO Ha JHAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHUTATEIILCKOW KYJBTYpPhl KaK CpPEACTBA
B3aUMOJCUCTBUS MEXY JIFOJbMU U IIO3HAHUS MUPA;

NOHUMaHUe crnenu@ukd OUOJIOTUM KakK HayKd, OCO3HAHUA €€ poJiu B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS 00 OKPYXalolleM MHUPE KaK O €AWMHCTBE IMPHUPOJIbI, YeJOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U pElIeHuU mpodaemM
COXPaHEHHUs IIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJOTHUU JJII COBPEMEHHOW IHUBHIIA3AIUU:
oOecriedeHUs: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECypcHble  MpoOJEeMbl  pPa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEH BBHIXO/IA U3 TII00ATBHBIX YKOJIOTHYECKUX MPOOIeM U
oOecrieueHusi mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
JKUA3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJIOTUYECKMX 3HAHUN B LEJAX
MOBBIIMICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIIBHOW TPaMOTHOCTU oOydaroniuxcs, GopmMupyeMoi
MIPU U3YYEHUU OUOJIOTUH;

[NIOHMMAaHHUE CYIIHOCTH METOJOB ITO3HAHHUS, UCIIOJIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJb30BaTh IIOJydaeMble 3HAHUS IS aHaliu3a W
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIET0 MUpa M MPOUCXOISIINX B HEM HW3MEHEHHH,
yMEHUE JieJlaTh OOOCHOBAaHHBIC 3aKJIFOUEHUS Ha OCHOBE HAy4dHbIX (DAKTOB H
VMMEIOIIMNXCS JaHHBIX C LEJIBIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peteHus Ipo0JIeM B peajbHbIX JKU3HEHHBIX CUTYaIIUsIX;

OCO3HAHWE LIEHHOCTH HAYYHOW NESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYCHHIO HOBBIX 3HaHWA MO OWOJIOTUH B
COOTBETCTBUH C KM3HEHHBIMU OTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHHUsS ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAYMMble g (OPMHUPOBAHUS MHUPOBO33PEHUSI OOyUYaIOIIMXCA
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOICHAYYHBIC MOHATHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa € CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOoliecc,
CUCTEMa, Hay4YHbIN (aKT, MPUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJeIOBaHNe,  HAONIOJICHHE,  U3MEpPEHHEe, OKCIHEPUMEHT U JPYTHUX),
YHUBEpCAJIbHBIC y4eOHBbIE JEHUCTBUS (MMO3HABATENIbHBIE, KOMMYHHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreunBaronne (dbopmHpoBaHue (yHKLIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJbHOW KOMIIETEHIMH OOy4aroluxcs, CIOCOOHOCTh
o0yyJaroImuxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCLIUTIIIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbie Yy4yeOHbIE JICUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MPAKTHKE.

MeranpeaMeTHbIE PE3YJIbTAThl OCBOCHHUS MPOrPAMMbI CPEAHEr0 OOLIETro
o0pa30BaHus JOJDKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
NeHUCTBUSIMM:

1) 6a3oBble JJorHYecKHe AeiiCTBHS:

CaMOCTOSATENIbHO  (OPMYJIHMPOBATh W aAKTyalM3upoBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MNPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHayn3a, CUHTE3a, CPaBHEHHUSI, KJIaccu(uKauu, 0000IIEeH s ), pACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMHU MOHSITHUSMH);

OMpenensaTh LeTu JeATeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

WCIIOJIH30BaTh OMOJIOTMUECKHUE MOHATHS 711 00bICHEHUsI ()aKTOB U SBIICHUN
YKUBOU IIPUPOLBI;

CTPOUThH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEYHUS B pacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIE cpeacTtBa IS MpEeACTaBICHUS
CYILLIECTBEHHBIX CBSI3€M U OTHOIICHU B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a



TaKkKe  MNPOTUBOPEYMII  pa3HOrO  poja,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHUs MPOOJEMbl C YUYETOM aHAIM3a UMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ACSTEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBAaTh M  BBINOJMHATH pabOTy B  YCJIOBUSAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCIIE0BATEIbCKHE AeCTBHS:

BJIa/I€Th HaBBIKAMU Y4eOHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHust NpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PEIICHUS PAKTHUECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCIIOJb30BaTh PA3IMYHbIE BHUJABI JCSATEIBHOCTH IO IMOJYYEHHUIO HOBOIO
3HaHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YIEOHBIX U COIIMATBHBIX MPOCKTOB;

(opMupOBaTh HAYYHBIH TUI MBIIUICHUS, BIAaJETh HAYYHON TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pELIeHHUs, HAXOAUTh apryMEHTHl ISl JOKa3aTesIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3WPOBATh TOJYYCHHBIE B XOJI€ pEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh II€JICHANIPABIICHHBIM MOMCK IEpeHOca CPEeACTB U CIOCOOOB
NeicTBUS B IPO(ECCHOHATIBHYIO CPELY;

yYMETh NEPEHOCUTHh 3HAHHS B MO3HABATEIbHYIO M MPAKTHYECKYI0 00JacTu
KHU3HEICATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;

BBIIBUTaTh HOBbIE WJEH, MpeAJiaraTb OPUTHHAJIbHBIC MOJAXOAbl U PELICHMUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pa6ora ¢ undopManueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE yueOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW  JuTeparype, OHOJOTUYECKUX CIIOBapsSIX U
CHpPaBOYHMKAX, KOMIIBIOTEPHBIX Oa3zax NaHHBIX, B MHTepHeTe), aHaIW3UPOBATH



UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GopMyIupOBaTh 3aMpPOChl U MPUMEHATH PA3TUYHBIE METOMABI MPHU TOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM IJIsi BBIMOTHEHUS YICOHBIX
3ajay;

npuoOpeTaTh OIBIT MCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHI, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIIOJIb30BAHUS PA3TUYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMalbHYIO  GOpMy  MpeACTaBICHUS
Oounosioruyeckor nHpopmaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Ipyroe);

WCIIONIb30BaTh HAYYHBIM SI3BIK B KAauyecTBE CpEACTBA mpu padboTe C
OMOJOrnyeckom HMHQPOpMALMEN: MNPUMEHATh XUMHUYECKHE, (PU3HUECKHE U
MaTeMaTUYECKUE 3HAKM U CHUMBOJIBI, (QOpMysbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEICTBA
HATrJISITHOCTH;

BIIaJIETh  HaBBIKAMHU  pAcloO3HaBaHUS W 3alUThl  WH(GOpPMAIUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiajeHHe yHUBEPCATbHBIMH KOMMYHUKATHBHBIMH J1€iiCTBUSIMH:

1) o6menue:

OCYILIECTBIISATH KOMMYHHUKAIIMK BO BCEX cpepax jKU3HH, aKTHUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJ]a4M, YUYUTHIBATh MHTEPECHl U COIJIACOBAHHOCThH MO3MLMN JAPYTUX yYaCTHUKOB
JTMasora Wik TUCKYCCUN);

pacmo3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIICHHs, MOHUMAaTh 3HAYCHHE
COLIMAJIPHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIWKTHBIX CHUTYalWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIIQ/IETh PA3UYHBIMU CIOCOOAMM OOINEHWS W B3aUMOJICHCTBUS, TOHMMATD
HaMEPEHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTD:

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaJTbHON
paboThI IPH pelIeHUU OUOJIOTHYECKOM MPoOJieMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHs TPYMIOBLIX (HOpM B3aUMOJIEHCTBUS MPU pELICHUH YIeOHOM 3a/1a4H;

BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX JEHUCTBUA C Y4ETOM OOLIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)XI0T0 WieHa KOJIICKTHBA,;



IPUHUMATh I[€JIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JNOCTHXKEHUIO: COCTABIIITH IUIAH JCHUCTBUI,
pacmpeieniaTh pojad € y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pPEe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4E€CTBO CBOEr0 BKJIAJa W KaXJOTO YYAaCTHUKA KOMAaHJbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBAaTh HJIEU C TMO3HLIHH HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne yHUBEPCAJIbHBIMH PeryJIITUBHbIMHU 1eCTBUSIMM:

1) camoopranu3zanusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIsl BBIABICHHUS NPOOJIEM U HUX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OWOJIOTMYECKUX 3HAHMA LEJNEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JICWCTBHSIX M IMOCTYNKaxX MO OTHOLIEHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILIECTBIIATh ITO3HABATEIBHYIO JIESATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSATENIbHO COCTaBJATh IJIaH pEIIeHHs Npo0JeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuMpsTh paMKH y4eOHOIro MpeJAMeTa Ha OCHOBE JMYHBIX MPEANOYTECHUMH;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pellIeHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW JPYyAUIUU B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATE CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallMsIM, BHOCUTh KOPPEKTHBBI B JE€ATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIa/JIETh  HaBBIKAMU  [IO3HABATEJbHOM  pediiekcud  Kak  OCO3HAHHUSA
COBEpIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX pE3YyJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIEKCUU [JIs1 OLUEHKU CUTYallMH, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OIIEHUBAaTh PUCKH M CBOEBPEMEHHO IPUHUMATh PEUICHUS MO0 UuX
CHIKEHUIO;



IIPUHUMATh MOTHBBI M apPryMEHThl JPYIMX IIPU aHaIW3€ pe3yibTaToOB
NEATEIbHOCTH;

3) npuHsATHE ce0s U IPYTHX:

IPUHUMATH ce0sl, IOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl [JPYIMX IIpM aHAJIN3E PpPE3yJIbTATOB
JEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € MO3ULIUU IPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUsi mporpammbl COO mo Ouojorud Ha
0a30BOM ypOBHE BKJIIOUAIOT crieluduueckue s yaeOHoro npeamera «buomorus»
Hay4YHbIC 3HAHUSI, YMEHHUS U CIIOCOOBI ICUCTBUI MO OCBOCHUIO, HHTEPIIPETAIINN U
peoOpa30BaHUI0 3HAHUM, BUIBI ACSITEIBHOCTU O MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHECHHUIO 3HAHUN B Pa3IMYHBIX YUYEOHBIX CHUTYallMSIX, @ TaKXKE€ B PeajbHbIX
KU3HCHHBIX CUTYyaIUsiX, CBA3aHHBIX ¢ Owuojorued. B mporpamme mnpeameTHbIe
pe3ynbTaThl MPEACTABICHBI IO T01aM 00yUYCHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyUYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCHUMCKUX H
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTMHU, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJAEpk aHUE OHUOJOTMYECKUX TEPMUHOB M IMOHSATHUM:
KW3Hb, KIJIETKa, OpraHu3M, Metaboau3Mm (0OMEH BEIIeCTB W IpPEeBpaIlCHUE
DHEPTUHN), TOMEOCTa3 (CaMOperyJssiys), YPOBHEBAs OpPraHU3AIUs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, I3BMEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OHOJIOTHYECKHe Teopur (KJIETOYHAs, XPOMOCOMHAs,
MyTaIlMOHHAs, IIEHTpaJbHAsS JOrMa MOJCKYJspHON Ouosoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 meHTpax MHOTOOOpa3usi u
MPOUCXOXKJICHUS KyJIbTYpHbIX pactenuit H. 1. BaBuioBa), onpeaensTe rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIaJIETh METOJJAMU HAYYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
OMMCAHUE MUBBIX CUCTEM, IPOIIECCOB W SIBJIICHHI, OpraHU3alusl U MpPOBEIACHUE
OMOJIOTUYECKOTO  DKCMEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE MOIYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYHIECTBEHHBIC MPU3HAKKA BHUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MpoLIeCCOB: OOMEHa BEIECTB M MPEBpAIECHUSI SHEPTUM B KIETKe, (POTOCHMHTE3a,
IJIACTUYECKOTO W DHEpPreTHueckoro oOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meno03a,
OIJIOJIOTBOPEHHSI, PA3MHOXKCHUS, WHIUBUAYAIbHOTO pa3BUTHA OpraHu3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHATH MOJYyUYECHHbIE 3HAHUS ISl OOBSCHEHUS OMOJIOTMYECKUX
MPOLIECCOB U SIBJICHUM, NI MPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C 1eJpl0 obOecrieyeHus O€30MacHOCTH CBOETO 370pPOBbS M 370POBbA
OKPY>KaIOIIUX JIOACH, COONIIOIEHUSI HOPM TPaMOTHOTO TIOBE/ICHHUS B OKpPY>KaroIIen
IPUPOHON cpene, TMOHMMaHWE HEOOXOAMMOCTH HWCIIONb30BAHUS JOCTHKEHHIMA
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PalMOHAJIBLHOTO
IPUPOJIOIIOJIL30BAHMS;

YMEHHE pemaTh »d3JeMEHTApHBIE TEHETHYECKHE 3aJadyd Ha MOHO- U
TUTUOPHUIHOE CKpEIIUBAaHME, CIICTJICHHOE HACIEI0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHMS AJISl MpeIcKa3aHUsl HACJIEIOBAHHS TPU3HAKOB Y
OpPTraHU3MOB;

YMEHHE BBINONHITH J1a0OpaTOpHBIE M MpakTHUYECKHE paboThl, COOIIOAAThH
npaBuia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUECKH OIEHWBATh W HMHTEPIPETUPOBATH HH(DOPMAIIHIO
OMOJIOTMYECKOT0  COAEpKaHMsI, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), 3TUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHMOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh MOHATUIHBIN arnmapaTt OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHoro npeamera «buonorus» ¢ 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE M POJN OMOJIOTHH B CUCTEME HAyYHOTO
3HaHWS ECTECTBCHHBIX HayK, B (OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUHCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OHWOJOTHH, (PYHKIIMOHAITBHOU
I'PaMOTHOCTH YeJIOBEKa sl PEIICHUS KU3HECHHBIX 3a71aY;

YMEHHE PAaCKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHHOB M TIOHATHU:
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOIIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJOTHYECKUE (AKTOPHI,



DKOCHUCTEMA, NPOJIYUEHTH, KOHCYMEHTBI, PEAYyLEHThl, [EeNu MUTaHus,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

YMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (dBONIONMOHHAas Teopus Y.
JapBuHa, CUHTETHYECKasi TEOPHUSl HBOJIOIMH), 3aKOHbl M 3aKOHOMEPHOCTH
(3aponpimeBoro cxonactea K. M. bapa, depenoBaHusi TJIaBHBIX HamNpaBJICHUA U
nyteit 3Bomonuun A. H. CeseproBa, yuenust o 6uochepe B. W. Bepnanckoro),
ONPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIaJICTh METOJIaMH HAYYHOTO TMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3alus U MNpPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEIMYMHAMHU, OOBSCHEHHE IMOITYYECHHBIX
pEe3yJIbTAaTOB, UCIOJIL30BAHHBIX HAYYHBIX MOHATUM, TEOPUN M 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUHU MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OMOJIOTHYECKHUX
OOBEKTOB: BHUJIOB, TMOMYJAIMA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreolleHO30B M HIKOCHUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEICTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JICUCTBUSI SKOJOTHMYECKUX (PAKTOPOB HA OpPraHU3Mbl, IEepeHoca
BEIIECTB M INOTOKAa JHEPIMM B HKOCHUCTEMAaX, AHTPOIOIEHHBIX H3MEHEHUN B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIC 3HAHUA IS OOBSICHEHUSI OMOJIOTMYECKHUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PEIIEHUNA B MOBCEIHEBHOU
KHU3HU C 1eNbpl0 obecriedyeHus: 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBS
OKPYXAIOIIUX JIOJIeH, COOI0IEHUST HOPM IPaMOTHOTO TMOBEICHUS B OKPY KAIOIIIEH
MPUPOJHON cpeie, TMOHUMaHHE HEOOXOAUMOCTH HCIOIb30BaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

yMEHHUE pemiaTh dJeMEHTapHble OMOJOTUYECKUE 3a]layl, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHHUE BBITIONHATH JIA0OPATOpPHBIE W MPaKTHUECKHe paboThl, COOII0IATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKU OIEHUBATh MW HMHTEPHPETUPOBATH HHOOPMAIIUIO
OMOJIOTMYECKOTO  COJIEpP)KaHMs, BKJIIOYAIOUIYI0 IICEBJOHAy4YHbIE 3HAHUA U3
pPa3TUYHBIX UCTOYHUKOB (CpEJCTBAa MACCOBON MHGMOPMAIINH, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpWBaTh  TrJ00adbHBIE  DJKOJOTHYECKUE  TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

yMEHHUE CO3/laBaTh COOCTBEHHBIE THUChMEHHBIE M YCTHBIE COOOIICHMUS,
00001ass OMOJIOTHYECKY0 MH(GOPMAIINIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

KoiaunuecTBo 4acos DJIEKTPOHHBIE
Ne HaunmenoBan
(uudposbie)
He pasieiios Be Kontpoabn IMpakTHyeck
o0pa3oBaTejibHbIE
n u TeM er ble padoThbI ue padoTsl
pecypcbl
/ MPOrpaMMblI 0
n
bubnnorexa [JOK
buomnorus
2 0.5 https://m.edsoo.ru/7f41c
KaK HayKa 592
bubnnorexa [JOK
JKussle cucreMsl
1 1 https://m.edsoo.ru/7f41c
U UX 202
OpTraHU3aIHs
XUMHUYECKUH 1 bu6nmmorexka [IOK
COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOEHUE KIIETKU 292
KuzuenesreabHo Bubmorexa ITOK
6 https://m.edsoo.ru/7f41c
C Th KJIETKHA
292
Pa3mHOXeHue u
I —— bubnunoreka LIOK
Y 5 1 https://m.edsoo.ru/7f41c
pa3BUTHE 292
OpraHu3MoOB -
Hacnenctenno bubmmoteka IIOK
CT b u 8 15 https://m.edsoo.ru/7f41c
U3MEHYUBOCTh 292
OpraHu3MOB
Cenekus
bubmmoteka IIOK
OpPraHU3MOB.
3 1 https://m.edsoo.ru/7f41c
OCHOBBI
292
OMOTEXHOIOTHHA
but6mmoreka [JOK
PesepBHOE Bpemst 1 https://m.edsoo.ru/7f41c
292
OBIIIEE
KOJIMYECTBO 34 3 4
YACOB IIO
[TPOI'PAMME



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
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
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 KJIACC

N HanmenoBanu KosaunyecTBOo 4acoB JJIeKTPOHHbIE
" | e pa3gesioB H (uudposbie)
Bcero Konrtpoas IIpakTnyeck
TeM o0pa3oBaTe/ibHbIE
n Hble U e padoThl
NPOrpaMmbl pecypchbl
/ padoThI
n
5 bubmunorexa [JOK
BOJTFOITIOHH
9 1 https://m.edsoo.ru/7f41c
ast buosorus
cr4
BosHukHOBEH
bu6mmoreka [IOK
e u
9 0.5 https://m.edsoo.ru/7f41c
pa3BUTHE 74
JKU3HU Ha T
3emiie
Opranusm bubnuoreka [IOK
bl K 5 1 https://m.edsoo.ru/7f41c
OKPYKaFOIIl cr4
ast
cpena
Coo0mmecTBa bu6mmoreka [IOK
u 9 https://m.edsoo.ru/7f41c
DKOJIOTHYECK cr4
1€ CUCTEMBbI
PesenBHoe bubmuorexa [JOK
P 2 https://m.edsoo.ru/7f41c
BpeMsi 74
OBUIEE
KOJIMYECTBO
YACOB IIO 34 3 25
I[TPOI'PAMME



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
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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ITOYPOYHOE IIVTAHUPOBAHUME BHOJIOT'UA

10 KJIACC
e KoanyecTBo 4acoB Jlara 33;:;,?::::He
pecypchl
UHCTPYKTa 110 bubnunorexa LIOK
O/T u T/B. https://m.edsoo.ru/863e
1 buonorus B 1 01.09 6122
https://m.edso0.ru/863e
CHUCTEME HayK 6322
MeTtonnl
IMO3HAHMSA KUBOH
MIPUPOJIBIL.
[IpakTuueckas
pabota Ne 1 bubnnoreka [JOK
2 «Hcmonp3oBanue 1 0.5 08.09 https://m.edsoo.ru/863e
pa3In4YHbIX 6122
METOJI0B IpH
W3y4YeHUHU
OMOJIOTUYECKHX
00BEKTOBY
E:II:TJI;;ZE%CKHG bubmuoreka [{OK
3 ’ 1 15.09 https://m.eds00.ru/863e
MIPOIIECCHI U UX 6564
U3y4YeHue
CraproBblIit
4 KOHTPOJIb 1 1 22.09
(TecTUpoBaHUe)
XUMHUYEeCKUM
COCTaB KJICTKH. bubmmoteka IIOK
5 Bopau 1 29.09 https://m.edsoo.ru/863e
MHUHEPAIbHBIE 674e
conu
Bbubmnorexa IIOK
6 bemu. Cocras u 1 06.10 https://m.edSO(])_.[ru/863e
CTpOeHUE OEITKOB 6072
DepMeHTH —
OMOJIOTHYECKUe
KaTaJn3aTophl.
JlaGopatopHas
2;?3 (;Lzlljlié bubnunorexa LIOK
7 . 1 0.5 13.10 https://m.eds00.ru/863e
KaTaJINTHYECKOMN 6b72
AKTUBHOCTH
dbepMeHTOoB (Ha
npumepe
aMHIa3hl WIH
KaTaJiasbl)»
bubnunoreka LIOK
8 }II::/I?SH' 1 20.10 https://m.edsoo.ru/863e
6870
9 HyxneunoBble 1 10.11 bubmuoteka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

KUCIOTEI. ATD

https://m.edsoo.ru/863e
6d5c

Ucrtopus u
METO/IbI
W3Yy4YEeHUS KIICTKH. bubnmnoreka HOK
10 Knerounas 17.11 https://m.edsoo.ru/863e
teopus. Kierka 6e88
KakK IL1eJIOCTHAs
JKUBas CHCTEMa
KonTpoasnas
padora Ne 1 mo
11 TeMe 24.11
"XumMnuecKkui
cocTaB KJjaeTkn"
Crpoenue
YKapUOTHUYECKOMN
KIICTKH.
JlaboparopHas
pabota Ne 2
«M3ydenue bubnmorexa LIOK
CTPOEHUS KIIETOK https://m.edsoo.ru/863e
12 pacTeHui, 0.5 01.12 6ff0
JKHBOTHBIX, https://m.edsoo.ru/863e
rpuboB U 716¢
OakTepuil 1o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenapara
X ¥ UX OITUCAHUEC)»
OOMeH BelecTB bubaunorexa [JOK
13 08.12 https://m.edso0o.ru/863e
WA MEeTab0JI3M 7660c
DOTOCHHTES. bubmuoreka [{OK
14 15.12 https://m.edso00.ru/863e
XeMoCcHuHTE3
7c98
DHepreTUIecKuit bubmiorexa LJOK
15 22.12 https://m.edsoo.ru/863e
oOMeH 7330
KuszneHnsbIi
LUK KJIETKH.
JleneHue KIeTKH.
Muros.
JlaGopatopHas
pabota Ne 3 bubmmoreka [JOK
16 «Habmonenue 05 29.12 https://m.edso0.ru/863e
MHTO3a B KJIETKax 7dc4
KOHYHKa
KOpEIKa JIyKa Ha
TOTOBBIX
MUKpOIIpenapara
X»
buocunTes Oenka. bubnuotexa [JOK
17 Peakuus 12.01 https://m.edsoo.ru/863e

MaTPUYHOTO

796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

CHHTC3a

bubnunoreka LIOK

18 Tpancaums — 19.01 https://m.eds00.ru/863e
OMocuHTE3 OelKa 796e
Heknerounrlie bubnunorexa LIOK
19 (bOpMBI KU3HH — 26.01 https://m.edsoo.ru/863e
BUPYCHI 7540
bubnunoreka LIOK
Dopmbl https://m.eds00.ru/863e
20 Pa3MHOKEHUS 02.02 81b6
OpraHu3MOB https://m.edso0o.ru/863e
831le
bubnunorexa LIOK
21 Meiio3 09.02 https://m.edsoo.ru/863e
7f4a
O6pazoBanue u
pa3BUTHE
ITOJIOBBIX KJICTOK.
Orm1o10TBOpEHUE
' ?gf:ﬁ;gof Hasdt bubnuorexa [JOK
22 p 0.5 16.02 https://m.edso0.ru/863e
«M3yyenue 81b6
CTPOCHUS
ITOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIIpenapara
X»
NuauBunyanbHOE bu6nunorexa LIOK
23 pa3BuTHE 02.03 https://m.edsoo.ru/863e
OpPraHu3MOB 8436
I'enetnka —
HayKa o bubmuorteka [IOK
24 HacCJIeICTBEHHOCT 09.03 https://m.edsoo.ru/863e
15871 86f2
U3MEHUYHUBOCTH
3aKOHOMEPHOCTH
HaCJIEIOBAaHUS bubnmorexa LIOK
25 MIPU3HAKOB. 16.03 https://m.edsoo.ru/863e
MouorubpuaHoe 8878
CKpEIINBAHHE
Jurnbpumnoe
cKpeLuae. Busmiorexa LIOK
26 30.03 https://m.edsoo.ru/863e
HE3aBHCHUMOI0 89a4
HAaCJIEJOBaHHS
MIPU3HAKOB
CuenneHHoe
HacJIeJOBaHHE
pmaon, Busmiorexa LIOK
27 0.5 06.04 https://m.edso0.ru/863e
pabora Ne 5 8c60
«3yuenne -
pe3yNbTaToOB

MOHOTHOPHIHOTO



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

U TUTHOPUIHOTO
CKpCIIUBAHUS Y
Jpo30(hUIIBI HA
TFOTOBBIX
MUKpoOIpenapara
X»

I'enetuka noina.

HacnenoBanue bubmuorexa [IOK
28 MIPU3HAKOB, 13.04 https://m.edso00.ru/863e
CLICIJICHHBIX C 8c60
MOJIOM
M3MeHINBOCTE.
Henacnencreenu
ast IBMCHUYUBOCTD.
JlaGopaTopHas
pabota Ne 6.
ESZII/IIZ)HIISEIHI/IOHH bubnunoreka LIOK
29 o 0.5 20.04 https://m.edso0.ru/863e
8efe
U3MCHYNBOCTH,
MOCTPOEHHUE
BapHAIIMOHHOTO
psana u
BApHUAILMOHHOMN
KPUBOM»
HacnencrBennas
N3MCHUYHNBOCTD.
JlaGopatopHas
22?;;;141:9 7 Bbubmnorexa [JOK
30 o 0.5 27.04 https://m.edsoo.ru/863e
MYyTatmi'y 8efe
Npo30(uIIbl HA -
TOTOBBIX
MUKpoIpenapara
xX»
bubmnoreka IJOK
31 Tenernia 04.05 https://m.edSO(])_.I ru/863e
YyeJoBeKa 8478
KonTtpoubHasn
padora Ne 2 o
TEMe
32 «HacaeacTBeHHO 11.05
CTb "
H3MEHYHBOCTh
OpraHu3MoB»
bubanoreka IJOK
33 Cenexuus Kax 18.05 https://m.edso;I ru/863e
HayKa U MPoILecc 9214
Merozbl 1 Bubmmoreka IIOK
JNOCTHXKEHUA https://m.edsoo.ru/863e
CEJICKIUU 9214
34 pacTeHuii u 25.05 but6mmoreka [IOK
J)KUBOTHBIX. https://m.edso0.ru/863e

Buorexnonorus

9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

KaK OTpaciib
MIPOU3BOJICTBA

OBII[EE
KOJIMYECTBO
YACOB IO
[IPOTPAMME

34 3

IHOYPOYHOE IIVTAHUPOBAHUE BUOJIOT'UA

11 KIIACC
e KosmuecTBo yacos Jlara I?;I:;)I;:;[::::ble
E/ Tema ypoka Bceer KOHTp60J11>H HpaKquec E;}"leﬂ Y ———
0 ble padoThI KHe padoTshl pecypesi
HNucTpykTax mo
O/Tu T/b.
OBOIIONUS U
METOMEI €€ bu6nmorexa LIOK
U3Y4YCHHUS. 1 02.09 https://m.edsoo.ru/863e
Uctopus a20e
pa3BUTHUS
MPEJICTABICHUI
00 3BOJIIOLUU
bubnuoreka [{OK
MukposBonronus 1 09.09 https://m.edsoo.ru/863e
9570
[TomyAnus kak
aJeMEeHTapHast
€IMHUIIA BUJA U
SBOJIIOLIHH.
TTa6o :TO Has bubnnorexa [JOK
parop 1 0.5 16.09 https://m.edsoo.ru/863e
paborta Ne 1 9cle
«CpaBHeHHE
BHJIOB T10
MOpP(OJIOTHIECKO
MY KPUTEPHIO»
BxoaHoii bubmmoteka IIOK
KOHTPOJIb 1 1 23.09 https://m.edsoo.ru/863e
(TecTupoBaHue) 99c6
BIDKYIIIUE CHUITBI
gneMZIﬁapHHe Bu6imoreka [LIOK
1 30.09 https://m.edsoo.ru/863e
(baxTopsl) 9dad
SBOJTIOIAN
EctecTBeHHbIM bubnunoreka LIOK
0TOOp U €ro 1 07.10 https://m.edsoo.ru/863e
(hopMBbI 9ed0
Pesynbrarsl
ABOJTIOINU
bu6nunorexa LIOK
IPHCIIOCOONICHHO 1 0.5 14.10 https://m.edsoo.ru/863e
CTh OPTaHU3MOB 9fde
" dtae

BH1000pa30BaHU



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

e. JIaboparopHas
pabota Ne 2
«Onucanue
MPUCIIOCOOTICHHO
CTH OpraHU3Ma U
eé
OTHOCHUTEIILHOTO
XapakTepa

Hanpasnenus u

bubnunorexa LIOK

8 MyTH 21.10 https://m.edsoo.ru/863e
MaKpOIBOJIIOLNH 9cle
9 HeobpatumocTh 1111
SBOJTIOLIMH
Hetopus s uGorea LIOK
10 N 18.11 https://m.edso0.ru/863e
METO/IbI €€ a5a6
W3YICHHUS
I'unotessl bu6nmorexa LIOK
11 MIPOUCX 0K ACHUS 25.11 https://m.edso00.ru/863e
JKM3HH Ha 3emiie abab
EZ?';;/I;;I: I)IK;/BHH bubmuoreka [{OK
12 DA I 02.12 https://m.edso0o.ru/863e
b abbe
eproam
OCHOBHBIE ITaITbI
IBOJTIOIIUH
PaCTHTEITHLHOTO U
YKUBOTHOTO
MUpa.
[IpakTnueckas bubmuoteka [IOK
13 pabota Ne 1 0.5 09.12 https://m.eds00.ru/863e
«3yuenune adbc
HCKOITaeMbIX
OCTaTKOB
pacTeHui u
JKUBOTHBIX B
KOJUTCKITHSTX
CC;:TIZ:%GHHM bubmuorexa [{OK
14 16.12 https://m.edso0.ru/863e
OpPraHHYECKOTO a48e
Mupa
DBOJTIOITUS but6mmorekxa [IOK
15 YeJIoBeKa 23.12 https://m.edsoo.ru/863e
(arTpOTIOTEeHE3) ac2c
JIBroKyIpe CUIIbl but6mmorekxa [IOK
16 (paxropsr) 30.12 https://m.eds00.ru/863e
aHTpOTIOTeHe3a ad44
OcHOBHBIC
17 cTaguu 13.01

DBOJIIOLUU



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

YCJIO0BCKa

18

Yenoseueckue
pacel u
MIPUPOTHBIC
aJgarnrTanun
YyeJIoBeEKa

20.01

bubnunoreka LIOK
https://m.edsoo.ru/863e
aea2

19

KonTpoasnas
padora Ne 1 mo
TeMe
«Bo3HMKHOBEHHN
€ 1 pa3BUTHE
JKM3HHM Ha
3emiie»

27.01

20

21

22

23

DKooTHus Kak
HayKa

Cpenpl oOuTaHus
M SKOJIOTHYECKHUE
(bakTopsI

AbGunornyeckue
(bakTopHI.
JlaGopaTopHas
pabora Ne 3.
«Mopdonoruyec
KHe 0COOEHHOCTH
pacTeHui u3
Pa3HBIX MECT
OOUTaAHU.
JlaGoparopHas
pabota Ne 4.
«Bnusgnaue cera
Ha pOCT U
pa3BHTHE
YepEeHKOB
KoJeyca»

buornueckue
(bakTopsl

0.5

03.02

10.02

17.02

24.02

bubmuoreka [IOK
https://m.edsoo.ru/863e
afec

bu6nmorexa LIOK
https://m.edsoo.ru/863e
b10e

bubmmoreka IIOK
https://m.edsoo.ru/863e
b348

24

25

OKOJIOTUYECKHE
XapaKTEPUCTUKU
MONYJISLIUH.
[TpakTnueckas
pabota Ne 2
«IToncuér
IUIOTHOCTH
MOIMYJSAHAN
Pa3HbIX BUJOB
pacTeHuin»

Coo0mrecTBa
OpPraHu3MoOB —
§7(0)1 (S35 (0X]

0.5

03.03

10.03

bu6nunorexa LIOK
https://m.edsoo.ru/863e
b46a

26

DKOJIOTUYECKUE

17.03

bubnunoreka LIOK



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
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CUCTEMBI https://m.edsoo.ru/863e
(3KOCUCTEMBI) b46a
OcHoBHBIE
MOKa3aTeu
%I;(;C;()C:;iime bubmnoreka LIOK
27 1 31.03 https://m.edsoo.ru/863e
nupaMuibl. b5fa
CaoiicTBa -
KOCHCTEM.
Cykueccust
28 Hpupozibie 1 07.04
9KOCHCTEMBI
29 AHTpPOIIOT€HHBbIE 1 14.04
KOCHCTEMBI
b I
r?ggiiﬁlaaa bubnunoreka LIOK
30 1 21.04 https://m.edsoo.ru/863e
IKOCUCTEMA
bb5e
e
3aKOHOMEPHOCTH bubnuoreka [IOK
31 CYIIECTBOBaHHS 1 28.04 https://m.eds00.ru/863e
ouocdepsl bd16
KonTpoabsHas
padota Ne 2 o
32 °MC 1 05.05
«CoobmrecTBa u
IKOJIOTHYECKHE
CUCTEMBD»
UenoBedyecTBo B bubmmoteka IIOK
33 6uocdepe 1 12.05 https://m.edsoo.ru/863e
3emin. bale
CocymecTBoBaH bubnmnorexa [JOK
34 V€ IPUPOJIBI U 1 19.05 https://m.edsoo.ru/863e
JeJI0BeUeCTBa bale
OBIIEE
KOJIMYECTBO
YACOB I1O 34 25
[TPOTPAMME

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMH OBPA30OBATEJIbHOM ITPOT'PAMMBI
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10 KJIACC

Kon
npoBepsieMor
0 pe3yJabTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHUH O MECTE M POJU OUOJOTHUU B CHUCTEME
HAay4HOTO 3HAaHUS €CTECTBEHHbIX HayK, B ()OPMUPOBaAHUU
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOH KapTHUHBl MHpa M HAay4yHOIO
MHUPOBO33PEHUS; O BKJAJE POCCHUCKUX W 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTMH; (PYHKIIMOHAIBHOM TPaMOTHOCTH
YeJI0BeKa [yl pelleHUs

JKN3HCHHBIX 3a1a4

YMeHHe packpbIBaTh COJIEpKaHUE OUONOTUYECKUX TEPMUHOB U
MOHSTHIA: JKU3Hb, KJIETKA, OpraHu3M; MeTabo113M (0OMEH BEIIeCTB U
MIpEBpAIllCHUE JHEPruu), TOMEeocTa3 (CaMOpEeryJisiius), ypOBHEBas
OpraHu3aIus YKUBBIX CHUCTEM, CaMOBOCIIPOU3BE/ICHNE

(perponyKuysi),
HACJICACTBCHHOCTb, U3BMCHYUBOCTb, POCT U PA3BUTUC

VYMmeHue  u3naratb  OHOJOTMYECKHE  TeopuHM  (KJIETOYHAsd,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 ILEHTpaXx MHOroo0Opasusi H
IIPOMCXOXACHNUS  KyIbTypHbIX  pacrenudt H.M.  Basunosa),
OIPEIENATh TPAaHULIbI UX IIPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

VYMeHue BiaZeTb METOAAMU HAy4YHOTO TIO3HaHWs B OHOJOrMH
(HaOmro/IeHNe W OMHMCAHME JKUBBIX CHUCTEM, IMPOIIECCOB M SIBICHUU;
OpraHM3ansi M TpoBeJeHUE OHOJOrMYECKOro 3KCIEPHUMEHTa,
BBIIBJKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
U CCIIEyEMbIMHU BEJIMYUHAMH, 00BsICHEHHE MOJIyYEHHBIX
pEe3ynbTaTOB, HCIOJIB30BAHHBIX HAYYHBIX IIOHATHA, TEOpUH U
3aKOHOB; YMEHUE

JCJIaTh BBIBOJABI HA OCHOBAHWH ITOJTYUCHHBIX pe3y.]'H)TaTOB)

YMeHue BBIIEIATh CYIIECTBEHHBIE TPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT M DJYKAPHUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB
n

NpeBpaliCHusA OSHEPIrunu B KIICTKE, (I)OTOCI/IHTGSa, IJIaCTHYCCKOT'O
u

HHEPTETHYECKOTO oOMeHa, XEMOCHHTE34, MUTO3a,
MeHo3a,

OIJIOAOTBOPCHUA, Pa3MHOXKCHU, HHIAUBUAYAJIbHOTO




pa3BUTHs OpraHu3Ma (OHTOTEHE3)

YMeHHe TpPUMEHSATHh TIOJYYCHHBIC 3HAHHWSA i1 OOBSCHEHUS
OHMOJIOTMYECKHUX TPOIECCOB U SBICHUH, ISl IPUHATHS MPAKTHUECKUX
pelieHnid B TOBCEAHEBHOW JKM3HM B IENAX oOOecreueHus
0€30IaCHOCTH CBOETO 3JI0POBBSI M 3JI0POBbSI OKPYXKAIOIIUX JIFOJCH,
COOJIIOICHUSIT HOPM TPaMOTHOTO TIOBEJECHUS B  OKPYXKAIOIICH
NPUPOJHON cpejie; MOHUMAHUE HEOOXOAMMOCTH WCIIOIh30BAHUS
TOCTHIKEHUIN COBpEMEHHOW OWOJIOTMM ¢ OWOTEXHOJOTHH IS
paroHaIBLHOTO

IIPUPOJIOIIOIIB30BaHUS

YMeHue pemarh 3JIEMEHTapHbIE TeHETHYECKUE 3aJadyd Ha MOHO- U
JTUTHOPUTHOE CKpelIBaHue, CLIEIIIEHHOE Hacleg0BaHuE;
COCTaBJIATh CXEMBI MOHOTHOPHIHOTO CKpCIIUBAHMS IS
MpeICKa3aHus

HACJICOJOBaHUs IIPHU3HAKOB Y OPraHnu3MOB

YMeHue BBINONHATH J1A0OpAaTOpPHBIE ¥ MPAKTHYECKHE
paboTsl,

coOnrofath mpaBwia mpu padbore ¢ y4yeOHBIM H J1a0OpaTOPHBIM

000pynoBaHEM

YMeHue KpUTHIECKH OIICHUBATh M MHTEPIPETUPOBATH HHPOPMAITHIO
OMOJIOTMYECKOTO  COJCpXaHWS, BKIIOYAIONIYI0 TICEBIOHAYYHBIC
3HAaHUSA W3 pasNuYHbIX HcTouHHWKOB (CMMU, HayuyHO-moOmymnsipHBIE
MaTepuaibl); STUYECKHE aCHEeKThl COBPEMEHHBIX HCCIeIOBaHUI
B OwmoJjoruu,

MEOUIINHE, OMOTEXHOJIOTUH

10

YMeHue co3iaBath COOCTBEHHBIE MMCEMEHHBIE U YCTHBIE COOOIIECHNUS,
0000111251 OMONIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKUX
HCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BAThH MOHSITANHBIN amnmnapar OuoJIorun

11 KJIACC




Kon
npoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MecTe U poJid OMOJIOIMH B CHUCTEME
Hay4HOTO 3HAHUSA €CTECTBEHHbIX HayK, B (HOpPMUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHMHBI MHUPA M HAy4YHOI'O
MHUPOBO33PEHUS; O BKJIAJE€ POCCHMCKHX U 3apyOekHBIX Y4EHBIX-
OMOJIOrOB B pa3BUTHE

Ouonoruu;  (QYHKIMOHATBHOW  TPAaMOTHOCTH  4YEJIOBEKa  JUIS
peneHus

JKHN3HCHHBIX 3aJ1a4

YMeHHe packpbIBaTh COJEpKaHHWE OUOIOTUYECKUX TEPMUHOB U
MOHSATHUI: BUJI, TIOMYJISINS, TEHOPOH/I, YBOJOIHS, TBUKYIINE CHIIbI
(paxTopsr) 9BOJTIOLINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BUI000pa30BaHUE,  OKOJOTHYECKHME  (PAKTOPBI,  HKOCHCTEMA,
MIPOJIYIICHTHI, KOHCYMECHTHI, PEIYLICHTHI, LEeTH
MUTaHMS,

IKOJIOTHUYECKasl MTUpaMuia, OroreoneHos, ouochepa

VYMeHue uznaraTb OMOJOrMYECKHE TEOPUH (SBOJIIOLMOHHAS TEOpUs
Y. JlapBuHa, CHHTETHYECKas TEOPHUS DBOJIOLUH), 3aKOHBl U
3aKOHOMEpHOCTH  (3apoabimieBoro  cxoxactea  K.M.  Bopa,
4Yepe[OBaHMs TIJIaBHBIX HampaBlIeHU u myredl sBomrounu A.H.
CeseprioBa, ydeHus o Ouocdepe B.N. Bepnaackoro),
ONpeAeNnsaTh  TpaHULBl  MX

IMPUMCHUMOCTHU K )KMBBIM CUCTCMaM

VYMeHue BiaZeTb METOAAMU HAay4YHOro IIO3HaHWS B OMOJIOTHH
(HaOro/IeHNe W OIMMCAHME JKUBBIX CHUCTEM, IMPOIIECCOB M SIBJICHUM;
OpraHM3ansi M IMpoBeJeHUE OHOJIOrMYECKOro HSKCIEepUMEHTa,
BBIIBDKEHNUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMU BEJIMYUHAMU, 00bsICHEHHE MOJIy4YEHHBIX
pEe3ynbTaTOB, HCIOJIB30BAHHBIX HAy4HBIX [IOHATHWA, TEOPUU U
3aKOHOB; YMEHHUE

JCJIaTh BBIBOJBI HA OCHOBAHWH ITOJTYUCHHBIX pe3y.]'H)TaTOB)




YMeHue  BBIACNATH  CYIISCTBEHHBIE  MPU3HAKK  CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BHUJOB, TMOMYJISALNUN, TMPOIYIEHTOB,
KOHCYMEHTOB,  PEAYIICHTOB, OHMOTEOIIEHO30B M  JKOCHCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACJCICTBEHHOW  M3MEHYHBOCTH,
€CTeCTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, NIEHCTBHS SKOJIOTUYECKHX (AKTOPOB HA OPTaHU3MBI,
IepeHoca BEIIeCTB W TIOTOKAa OSHEPrUM B 3KOCHUCTEMaX,
AHTPOIIOIE€HHBIX HM3MEHEHUW B SKOCHUCTEMAaX CBOEH MECTHOCTH,
KpyroBOpPOTa BEIIECTB U

OMOre0OXMMHYECKUX ITUKIIOB B Orochepe

YMeHne TNpUMEHSATh TOJYYCHHBIE 3HAHUSA Ui OOBSCHEHHUS
OMOJIOTMYECKUX MPOLIECCOB U SBJICHUM, sl IPUHATHS NPAKTHYECKHUX
pelIeHuii B TIOBCETHEBHOW JKM3HM B ILEIAX OOECHeYeHHUs
0€301acHOCTH CBOETO 3[0POBBSI U 3I0POBbSI OKPYXAIOLIUX JIIOAEH,
COONIOAEHUSI HOPM TPAaMOTHOTO IIOBEAEHHS B  OKpYKarolei
OpUPONHON  cpeae;  NOHHMaHHE HEOOXOIMMOCTH
UCIIOJIb30BAHUS JOCTHYKEHHUI

COBpeMeHHOﬁ Ouooruu JJIA palliOHAJIBHOI'O IIPUPOJ0ITI0JIb30BAHMA

YMeHue peuiaTb 3JICMCHTAPHBLIC OMOJIOrUYECKHUE 3aJadu,
COCTaBJIATH

CXEMBbI IepeHOCca BEIIECTB U AHEPTHH B SKOCUCTEMaX (I1I€NH MUTaHUs)

VMeHHEe BBINONHATH JIAOOPATOpPHBIE W MPAKTHYECKHE
paboTHl,

coOnrofaTh mpaBwia Nnpu padbore ¢ y4yeOHBIM M J1a0OpaTOPHBIM

000pyI0BaHHEM

YMeHne KpUTHYECKU OLICHUBATh U MHTEPIPETUPOBATH WH(DOpMAIHIO
OMOJIOTUYECKOTO  COZAEp)KaHUs, BKJIIOYAIOUIYIO IICEBJOHAYYHBIE
3HaHUSA W3 pazNUYHbIX HCcTouyHUKOB (CMU, HaydHO-TIOMYNSIpHBIE
MaTepHuabl); paccMaTpuBaTh ro0aabHbIC 3KOJIOTUYECKHUE
po0JIeMbl COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIIEHUIO K HUM
COOCTBEHHYIO

8(0637000%010)

10

YMeHne co3maBaTh COOCTBEHHBIC MUCHhbMEHHBIE U YCTHBIC
COOOIIEHNS,

0000611251 6MoIOTHYECKYI0 HH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJb30BaTh MMOHSATHHHBIN amnmapar OHOIOTHHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COlEPKAHMS

buonorus xax HayKa

buonoruss — Hayka o >xuBoOW mnpupone. Ponp Ouonorumu B

11
¢dbopmupoBaHuu
COBPEMEHHOW Hay4yHOH KapTuHBI MUpa. CrcTeMa OMOIOTHYECKUX HAYK
MeTtoapl 1O3HAHUS KUBOM NMpUpPOAbl (HAOIIOAEHNE, SKCIEPUMEHT,
12 OIMCaHKE, U3MEPCHHE, Knaccu(DUKAIKs, MOJICITHUPOBAHHE,

CTaTHCTHYECKass  o0paboTKa

JTAaHHBIX )

JKuBble cucTeMBI M UX OopraHu3anusa

Xusble cucreMbl (OMOCHCTEMBI) KaK MPEAMET H3y4yeHUs OMOJIOTHH.

2.1 CgoiicTBa
OMOCHCTEM M UX pPa3HOOOpasue

99 YpoBHU oOpraHuzanuu OMOCUCTEM: MOJEKYJISIPHO-TEHETUUECKUH,

' KJICTOYHBIH,
OpraHU3MEHHbIH, TONYJISIIMOHHO-BUI0BOH, SKOCUCTEMHBIH, OnochepHbIit
3 XUMUYECKUH COCTaB U CTPOEHUE KIIETKU

XUMHUYECKUH COCTAaB  KIETKU. XUMHYECKHE 3JIEMEHTBHI:

31 MaKpOdJIEMEHTHI,
MUKposieMeHThl. Boga u MuHepanbHble BemiecTBa. OyHKIMHM BOABI U
benku. CocraB u crpoeHue OenkoB. AMMHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHuMble M 3aMeHUMBbIE AMHHOKUCIOTHI. AMHHOKHCIOTHBIA COCTaB.
YpOBHM CTPYKTYpbl O€IKOBOM MOJIEKYINbI (IepBUYHAS, BTOPUYHAS, TPETUUHASL

32 U YeTBepTUYHAsl CTPYKTypa). XUMHUUYECKUE CBOIicTBa OenkoB. buonoruueckue

GbyHKIMHN OEIKOB.

®depMeHTHI — Ouosornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
LEHTp,  cyOcTpaTHass  CHEUNU(PUIHOCTb. KodepmeHTsr. Burtamunsl.
Otnuuust

(hepMEHTOB OT HEOPTAaHWYECKUX KaTaIH3aTOPOB




VYraeBoasl: MOHOCaxapuasl (TIII0K03a, prudo3a U Ae30Kcupr0o03a), Jucaxapuabl
(caxapoza, JlakTO3a) M TMOJHMcaxapuibl (Kpaxmaj, IJIMKOTEH, LEeJII0N03a).

buonoruueckue GyHKIIUU YIIIEBOAOB.

33 Jiunuapl:  TPUTAMLEPHIBL,  cTepounsl, Qochomununel. ['mapodumbHO-
rupodoOHbIE CBOIICTBA. buonoruueckue byHKINN JUIHU/IOB.
CpaBuenue
YIJ1€BOJIOB, OEJIKOB U JIMIHJI0B KaK UICTOYHUKOB SHEPTHH

3.4 Hyxneunossie kucnotsl: JJHK u PHK. Hykineoruasl — MoHOMEpBI
HYKJIEMHOBBIX
kucnor. Crpoenne u ¢ynkumu JHK. Crpoenme u ¢ynkumm PHK.
ATO:

CTpoeHue U GYHKIUH
3.5 [{uTonorus — Hayka o kierke. Kierounast reopust. MeTobl H3y4eHus KIETOK
Knerka kak 1enoctHas xuBast cucrema. OOuIye NpU3HAKU KIETOK:
3.6 3aMKHyTas HapykHast MeMmOpana, Moiyekyisl JIHK kak reneruueckuit
anmapar, CHCTeMa
cUHTe3a Oenka
Tunsl kiIeToK: »3yKapuoTuyeckas U mnpokapuoruueckas. OcobeHHOCTH
37 CTPOCHHS TIPOKAPHOTUICCKON KileTKU. Kierounast crenka 6akrepuii. CTpocHHE
' 9YKApHUOTHYECKOM KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIbHOM, >KUBOTHOU
u
IpUOHON KIIETKH
[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAJIUKC, MX
¢yukuuu. [Tnazmartudeckas memOpaHa, €€ cBoiictBa u ¢pyHkiuu. L{utornasma u
e€ opra”Houapl. OnHOMEMOpaHHbIE OpraHOW/bl KJIETKU: IHOIUIa3MaTHyYecKas

3.8 cetb (OIIC), anmapar T'oabmxu, au3zocomsl. IlodyaBTOHOMHBIE OpraHOWIBI
KJIETKH: MUTOXOHJIpUH, TAacTUbL. [IporcxoxkaeHne MUTOXOHAPUIA U TTaCTHI.
Bunel nnactun. HememOpanHble opraHOWbl KJIETKU: PUOOCOMBI, KJIETOUHBIN
LEHTP,

PECHUUKH, )KTYTHKH. DYHKIIMU OPraHOWIOB KJIETKU. BKiroueHust
Snpo — peryasaTopHblii 1HeHTp KieTku. CTpoeHue siapa: saepHas
3.9 000104Ka,
KapHOIUIa3Ma, XpPOMATHH, SIPbIIKO. XPOMOCOMBI
3.10 Tpancnopr BemecTs B KIeTKe
4 Ku3HenesaTenbHOCTh KIETKU
OOMeH BelecTB, UM METa00IM3M. ACCUMMWISIINS (TUIACTUYECKUH OOMEH) U
41 JTUCCUMUIISANINS (SHEPTETUUECKH OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpollecca

Metabonm3ma. Tumbsl oOMeHa BeEIIeCTB: aBTOTPOPHBIA M TETEPOTPODHBII.
Ponb

(dbepMeHTOB B 0OOMEHE BEILIECTB U MPEBPAILIEHUU SHEPTUH B KIIETKE




®dorocunre3. CBeroBass u TeMHOBasg (¢a3pl  (orocuHTeza. Peaknum
dorocunTe3a. DPPeKkTUBHOCTh (HOTOCHMHTE3a. 3HAUeHUE (HOTOCHHTE3a IS

XU3HU Ha 3emie. BnusiHMe ycinoBuil cpenbl Ha (OTOCHMHTE3 U CIOCOOBI

42 MOBBIIIEHUS €70 MPOJLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHM.
XemocuHTe3. XEMOCHHTE3WpYyIoIue OakTepuu. 3HAYEHHE XEMOCHHTE3a
JUISL
YKU3HH Ha 3emiie
Oueprerndyeckuii oOMeH B KieTKe. PacmieruieHne BEIIecTB, BBIIEICHUE H
43 aKKyMYJIHDOBAHHME SHEPruUM B KIETKE. OTambl JHEPreTUUECKOro OOMeEHa.
' I'mnkomms. bpoxxeHne wu  ero Buuabl. KuciaopogHoe OKHUCIIEHHE, WM
KJIETOYHOE
npixanue. DPpPEeKTUBHOCTh YJHEPTETHUECKOTO0 0OMEHa
Peakun matpuyHoro cunresa. [ enerndeckas napopmanus u JJHK.
4.4 Peaymmzanus
IreHeTUYEeCKON MH(popManuyu B KJIETKe. ['@HeTH4ecKuil Koj U ero
CBOMCTBA.
Tpanckpuniuss — marpuunbii cuate3 PHK. Tpancnsmus — OuocuHTes
Oenka.
KoaupoBanue amuHokucnot. Poss pubocom B OMocHHTE3€e Oenka
Hexnerounsie gopmsl xu3Hu — BUpYychl. Mctopus otkpeitusi Bupycos (.M.
NBanosckuii). OCOOEHHOCTH CTPOCHHUSI U KU3HEIEATEITbHOCTH BHPYCOB.
4.5 baktepuogaru. bonesnu pacrteHuil, XKMBOTHBIX U 4YEJIOBEKa, BbI3bIBAEMbIC
BUpycamu. Bupyc wummynogedpuuurta uyenoseka (BUY) — Bo3Gyautens
CIINda.
[TpoduinakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUI
5 Pa3mMHOX€EHME U MHINBUyaIbHOE PA3BUTHE OPraHU3MOB
Knerounblif 1mMKJI, WM KU3HEHHbIM IMKI KiIeTku. MHTepdaza u MHTO3.
ITponeccel, mpoTekaromue B UHTEepdasze. Perumkanus — peakuss MaTpUYHOro
cunte3a JIHK. Crpoenune xpoMocoM. XpOMOCOMHBIM HabOp — KapUOTHII.
51 JIMIUIONAHBIT M TalJIOMJIHBIM  XpOMOCOMHBIE  HAOOpbl.  XpOMAaTHUJIBI.
' [MuTomornyeckue OCHOBBI Pa3MHOXKEHUS W HWHAMBUAYAJIBHOTO pa3BUTHS
OpPraHU3MOB.
Henenne xnetku — Muto3. Cragum wmwmrosza. llponeccsl, mpoucxopsimue
Ha
Pa3HBIX CTAINSIX MUTO3a. bHOJOrH4eCKni CMBICII MUTO3a
®opMbl pa3MHOXKEHHS OPraHM3MOB: Oecriojoe u moyioBoe. Bunel Gecronoro
52 Pa3MHOMKEHHUs: JI€JICHUE HAABOE, IIOYKOBAaHUE OJHO- M MHOTI'OKJIETOYHBIX,

crnopooOpa3oBaHue, BEreTaTHBHOE Pa3MHOKEHHE.
HckyccTBeHHOE

KIIOHUPOBAHUC OPTaHNU3MOB, CT'0 3HAUYCHUC IJIA CCIICKIIUHN




5.3

ITomoroe Pa3MHOXKCHHE, €0 OTIINYUA OT 0ecmoIoro.

Meito3. Craguum wmeio3a. I[Iporeccel, TpoUCXOndIIME Ha CTagusiX
Meno3a.

[ToBenenue xpomocom B Mmenose. Kpoccunrosep. buosiornyeckuii cMbICT U

3HaYeHNE MEN03a

5.4

['amerorenes — nporecc 06pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [IonoBbIE
JKeJle3bl: CEMCHHUKH U SMIHUKU. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK —
ramMer (crepMaro3ouj, SIMIEKIeTKa) — CIepPMAaTOreHe3 W OOTEeHE3.
Ocobennoctu

CTPOCHHUA ﬂﬁHeKHGTOK 1 CIIEpMaTO30UJ0B. OHJ'IOI[OTBOpeHI/Ie. HapTCHOFCHCS

5.5

NunuBuayanpHoe  pa3BuUTHE  (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorene3). Ortambl SMOPUOHAIBHOTO  PA3BUTHUS Y  TO3BOHOYHBIX
KUBOTHBIX: JpoOJieHue, TracTpyisamus, opraHoreHe3. I[locTamOpuoHaIbHOE
pazButue. TuBl MOCTAIMOPHOHANBHOTO Pa3BUTHUS: MPSIMOE, HENPSMOe
(mmuumHOYHOE). BimsHWe cpeasl Ha pa3BHTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIACHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHMs: CTPOEHHUE
CEMEHH,

CTaluu pa3BUTHA

HacnencTBeHHOCTb M KBMEHUYHBOCTD OpraHnu3smMoB

6.1

Hpe,[[MeT n  3aJa4dn T CHCTHUKHMH. I/ICTOpI/ISI Pa3BUTHA T'CHCTHUKU. Bxman
pOCCHfICKHX u 3ap}I6e)KHBIX y‘léHBIX B pa3sBUTUC I'CHCTHUKU. MeToabl TeHETUKHU
(FI/I6pI/I,Z[OJIOFH‘l€CKI/II>'I, HHTOFeHeTquCKHﬁ, MOJ'ICKy.]'IHpHO'I‘CHCTI/I‘ICCKI/II\/’I).
OcHOBHBIE TEHETHUYECKHE NOHATUS. | eHeTHUecKas CHUMBOJIMKA, UCIIOJIb3yEMas
B

cXemMax CKpelIMBaHUI

6.2

3aKOHOMEPHOCTH HACJEeIOBaHMs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHnenem.
MonoruOpuaHoe cKpeuBaHue. 3aKOoH eIuHOo0Opa3zus THOPHAOB TEPBOTO
nokosjeHusi. [IpaBwiio MOMUHUpPOBaHUSA. 3aKOH pPAaCHICTUICHUS] TPU3HAKOB.
I'unoresa unctorsl ramer. [loJTHOE M HEMOJIHOE TOMUHHPOBAHUE.
JurubpunHoe ckpenmBanye. 3aKOH HE3aBUCHMOTO HACIIEOBAaHUS MIPU3HAKOB.
[{uToreHeTHYEeCKHE OCHOBBI JAUTHOPUIHOTO CKPEIIMBaHUS. AHATU3UPYIOIIEe
CKpEIIIMBaHUE. Hcnonws3oBanne aHaJM3UPYIOIIETO CKpEIIMBaHUS
JIST

OMPCACIICHUS T'CHOTHUIIA ocobu

6.3

CuernieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuernjieHHOMY
HaclleOBaHWI0 TeHOB. HapylieHune cremieHus TE€HOB B pe3yJbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpuUsl HACJIEICTBEHHOCTH. ['eHeThueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE oOmIpeleieHHe 1oja. AyTOCOMBI U
IIOJIOBBIE

XPOMOCOMBI. T'omorameTnnie u TCTCPOTaMCTHLIC OPraHU3MBI. HaCHeI[OBaHI/Ie




MMPHU3HAKOB, CHUCIUICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BUIbI M3MEHYMBOCTHU: HEHACIEACTBEHHAs U HACJIEICTBCHHAS.
Ponp cpenpl B HEHAcIEACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTUKA
MOJIUGUKAMOHHOW HM3MEHYMBOCTH. BapualMOHHBIM psAJ U BapHalMOHHAs
KpUBasl. Hopma peakuuu [IpU3HaKa. KonnuecTBeHHbIE U
KAaueCTBEHHBIC

MIPU3HAKH U X HOpMa peakuuu. CBolicTBa MOTM(UKAITMOHHOW U3MEHYHBOCTH

6.5

HacnencrBennast, Wid T€HOTHIIMYECKasi, HM3MEHYMBOCTL. KomOumHaTHBHAS
M3MEHYMBOCTh. MeEW03 M IO0JOBOM IPOIECC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. MyTanmoHHass H3MEHUYMBOCTh. Kiaccudukanus MyTalui:
FEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YactoTa W MNPUYUHBI MYTAIUH.
MyrtareHable (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIICICTBEHHOM
n3MeHuuBoctu H.H.

Basuiosa

6.6

I'enernka uenoseka. Kapuotun denmoBeka. OCHOBHBIE METOJbl TE€HETUKU
4eJ0BeKa: TeHCAIOTUYCCKUH, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKU,
OMOXMMHYECKUH, MOJEKYIspHO-TeHeTndeckuil. CoBpeMEHHOE OImpe/elieHne
TEHOTHUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM UYHUCIIE
¢ nomomibto [1[P-ananu3a. HacneacTBenHble 3a00s1eBaHUS YellOBEKa: T€HHbIE
00J1€e3HH, 00Ne3HM €  HACJIEACTBEHHOW  MpPeApacloOoKEHHOCTHIO,
XPOMOCOMHBIE

6onesnu. Comaruueckue M TeHEpaTWBHbIE  MyTauuu.  [IpuHIUMBI
3J0pOBOTO

o0pa3a JKU3HU, JUArHOCTUKH, MPOQWIAKTUKH U JICYCHUS
TEHETUYECKUX

6ose3Hell. MennKo-TeHeTHYeCKOe KOHCYJIbTUPOBaHNE. 3HAUYECHUE
MEIUIIMHCKON F€HETUKH B NIPEAOTBPAILEHUH U JICYEHUN T€HETUYECKUX

3a00/1€eBaHNIl YeI0BEKA

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUHT

7.1

Cenekuusi KaKk Hayka M MpolecC. 3apOKICHUE CENEKIMU U JOMECTUKAIUS.
Yuyenne H.M. BaBumoBa 0 1eHTpax MPOUCXOKIACHUS M MHOTroobOpasus
KYJbTYPHBIX pacTeHui. LIeHTphl NPOUCXOXKIEHUS AOMAIIHUX KUBOTHBIX.
Copr,

opoJIa, IMTaMM




7.2

CoBpeMeHHBIE METOJIbI CENIeKIIMU. MacCcoBbIi M WHAMBUIYAJIbHBIA OTOOpPHI B
CEJIEKLIMM pacTeHMM U KUBOTHBIX. OLEHKa 3KcTepbepa. biau3zkopoacTBeHHOE
cKkpemuBanue — WHOpuAWHT. Yuctas nuaus. CKpPENIMBaHUE YWCTBIX JTUHHM.
I'ereposuc, wnmm rTHOpugHas cwia. HepoacTBEeHHOE CKpelMBaHUE —
ayropuaunr. OtnanéHHas ruOpuamsanuss u e€ ycrnexu. VcKyccTBeHHBIN
MyTareHe3 M IMOJydeHUEe MOJUIUIOUAOB. JlOCTHIKEHMSI CEJIEKIIMU pPACTCHHIA,
JKUBOTHBIX H

MHUKPOOPIaHU3MOB

7.3

buorexHonorusi kak oOTpaciab NPOU3BOACTBA. ['e€HHas MH)KEHepus. OTalbl
coznanust pexkomOuHantHoW JIHK wm Tpancrennsix opranm3moB. Kierounas
nxeHepus. Kierounele KynbTypbl. MEHKpPOKIOHAJIbHOE PpPa3MHOXKCHHE
pactenuil. KioHMpoBaHHME BBICOKOIPOLYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX
OpraHM3MOB.  OJKOJOIMYeCKHe U  d3Thyeckue mpobmnembl. ['MO -
TeHETUYECKU

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHHU3Mbl

11 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COAEPKAHUS

DBOJIIOLUOHHAS OMOJIOTHS

11

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OHMOJIOTHUH.

CBupgerenscTBa  3BoMOLMHU. [lameoHTONOrHyeckue: IOCIEA0BATEIbHOCTD
NOSIBIICHHUSI BUJIOB B IAJCOHTOJIOTMYECKON JIETONHCH, MEPEXOAHbIE (OPMEI.
buoreorpaguueckue: cxoacTBo M paznuuue (GayH u (Giaop MaTepuKoB U
OCTPOBOB. DMOpPHOJIOTUYECKHE: CXOJACTBA U pa3iMuus SMOPHUOHOB pa3HBIX
BUJOB  TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMMYECKHE:  T'OMOJIOTHYHBIE,
AQHAJIOTUYHBIC,  PYAWMEHTapHbIE  OpraHbl,  aTaBU3MBL.  MOJEKYISIPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX
MeTaboIMUecKux MyTed y Bcex

OpPraHu3sMoOB

1.2

OpomtouronHass Tteopus Y. JlapuHa. Ilpennocbuiku  BO3HUKHOBEHUS
napBUHU3MA. JIBHKYIIME CHIIBI HBOJIOIMU BHAOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHUE npu OIPAaHUYEHHOCTHU pecypcos, HEOIpeaeTIEHHAS
W3MEHYUBOCTb,

60pb0a 3a cyliecTBOBaHHE, €CTECTBEHHBII 0TOOD)

13

Cunrernyeckas teopus odBomonuu (CTD) um  ocHOBHBIE €
TIOJIOKEHUSL.

MI/IKpOE)BO.HIOI_II/ISI. HOHYHHHI/DI KaK ¢JUMHHUIIa BUJA U 3BOJHOIUN




JBwxkymmue cuibl ((HakToOpbl) 3BOJIOIMU BHIOB B MpHUpPoAe. MyTalMOHHBIN
MPOLECC U KOMOMHATUBHASI U3MEHYUBOCTh. [lomynsiiiioHHbIe BOJHBI U Apeiid
reHoB. M3omsiuus u murpanus. EctecTBenHbIi 0T00p — Hampasisomui Gpakrop

3BOJIFOIIUH. q)OpMBI €CTCCTBCHHOI'O 0T60pa.

L4 [IpucnocoOneHHOCT, OpraHU3MOB Kak pe3yibTaT 3Bojtouuu. llpumepst

IpUcHoco0IeHNnH y OpraHu3MoB. ApoMop(o3bl U UAHOAIANTALNY.
Bun wu  BupmooOpaszoBanme. Kpurtepum  Buma.  OcHOBHBIE  (POpPMBI
BU/1000pa30BaHMUI:
reorpapuueckoe, 3K0JIOrHuecKoe
MakposBomonusa.  PopMmbl  3BOIMIOLMU:  (pUIIETHYECKas,
15 JMBEpPreHTHas,
KOHBEpreHTHas, napajuienpHas. HeoOpaTuMocTh 3BOIIOIMH

2 Bo3HHUKHOBEHUE U pa3BUTHE )KU3HU Ha 3eMiIe
JlonayuyHbple MNpenCTaBICHUS O 3apOKICHUM Ku3HM. HaydHble runoresbl
BO3HUKHOBEHUS KM3HHM Ha 3emyie: aOMOreHe3 W IMaHCIepMus. XUMUYecKas

2.1 SBOJIIOLMS. OKCIEPUMEHTAIBHOE IOATBEPKACHUE XUMHUYECKOH 3BOJIIOLMH.
Hauanpupie otambsl  Ouonormueckod sBomonmu. [umoreza PHK-mwupa.
[TepBnie
KJIETKU U UX 3BOIIOIUS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB
Pa3Butne xu3Hu Ha 3emule mo spam u nepuojam. Karapxei. Apxelickas U
npotepo3oiickas 3pbl. [laneo3oiickas spa u e€ mnepuoibl: KeMOpUHCKUH,
OpJIOBUKCKHH, CUJIYpUHCKHH, JI€BOHCKUH, KaMEHHOYTOJIbHBIM, IEPMCKHI.
Me3o30lickas 5pa U €€ NEepUoabl: TPUACOBBIN, IOPCKU, MEIIOBOA.

2.2 Kaifnozolickass »2pa u €€ mnepuoAbl: MaJeOreHOBbIH, HEOTE€HOBBIM,
AQHTPONIOTEHOBBIN. XapaKTepUCTHKA KJIMMAaTa M TIEOJIOTMYECKUX IIPOLIECCOB.
OCHOBHBIE 3TaIlbl BOJIOLUU PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
y pacTeHMH U >KMBOTHBIX. IlosBIeHMe, pacuBeT M BBIMHpPAaHUE TpYIII
JKUBBIX
OpraHu3MOB
CucremMa OpraHM4eckoro MHpa KaK OTpPaKEHHE HBOJIOLHH.

2.3 OcHOBHBIE
CUCTEMATUYECKHUE IPYIIIBI OPIraHU3MOB

24 OBoironus 4yenoBeKa. AHTPONOJOrUs Kak Hayka. PasButue mpencrtaBieHUi

(o)

MIPOUCXOKICHUH YelloBeKa. MeToasl u3ydeHus aHTpororeHeza. CxojcTBa
u

pa3ianuns 4eJ0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJIOKEHNE YETIOBEKA.
JBuxymiue cuisl (pakTopsl) anTponoreHesa. HacnencrsenHast 13MEHYMBOCTD U
ecTecTBEeHHBIH 0TOOp. OOIIecTBeHHbIM 00pa3 JXKW3HU, HU3TOTOBIICHHUE
opyaui

TpYJla, MBILIIJICHUE, PeYb




2.5

OCHOBHBIE CTaJU W BETBU DBOJIIOIMU YEJIOBEKA: aBCTPAJOMHUTEKH, YUermoBek
yMmenbid, YemoBek mnpsMoxoisuiuid, YenoBek HeaHaepTalbCckuil, YemoBek
pa3yMHbIii. HaxoJIKM HCKOMaeMblX OCTaHKOB, BpEMsl CYIIECTBOBaHUS,
00acTh

pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 JKU3HH, OPYIHsI

2.6

Yenoseueckue pacbl. OCHOBHbBIE OOJIbILIKE PAChl: €BpOICOU IHAs (eBpa3Hiickas),
HErpo-aBCTpaJioNHasg  (9KBaTOpHalibHasi),  MOHIoOJoMJHAas  (a3MaTCKO-
amMepukaHckas). YepTsl MPHUCIIOCOOICHHOCTH TMPEACTABUTEICH YEIOBEYESCKUX
pac

K YCJIOBHUSM CYIIECTBOBaHUA. EqMHCTBO yenoBeueckux pac. Kputuka pacusma

OpranusMebl 1 OKpYXKaromias cpeaa

3.1

OKoyorus Kak Hayka. 3ajaud ¥ pas3fesibl 3KOJIOIMU. MeToJbl 3KOJIOIHYEeCKHX
UCCIIEIOBAaHMA. DKOJIOTHIECKOe MUPOBO33peHne. Cpeapl 0OuTaHus
OpraHu3MOB:

BOOHAaA, HA3CMHO-BO3JyIlIHAsA, IOUYBCHHAA, BHYTPHOPraHU3MCHHAs!

3.2

Okonorudyeckne  (akropel.  Kiaccubpukamuss — 3KOJOTHUYECKUX
(hakTOpOB:

3,6I/IOTI/I‘-I€CKI/IG, OUOTHYECKUE U AHTPOIIOTCHHBIC. I[eﬁCTBHC 9KOJIOTHYCCKHX

(hakTOpOB Ha OPraHU3MBbI

3.3

AbuoTtnueckue (akTopbl: CBET, TEMIEpaTypa, BIaKHOCTb.
doroneproausm.

[Ipucriocobnenust  OpraHU3MOB K  JIEHCTBHIO  aOMOTHUYECKUX

¢axTopoB. buosornueckue puTMbl

3.4

buotnueckue ¢akropbl. Buasl OMoTHUECKHUX B3aMMOJECHCTBHI: KOHKYPEHIINS,
XUIIHWYECTBO, Mapa3uTU3M, MYTYyaliu3M, KOMMEHCAIU3M (HaxJeOHMYECTBO,
KBAapTUPAHTCTBO), aMEHCaIN3M, HEUTPaAJINU3M. 3HaueHue
OMOTHYECKUX

B3aUMOACUCTBUM 1A CYHICCTBOBAHUA OPIraHU3MOB B IIPUPOAHBIX COO6H_ICCTBaX

35

OKOJIOTMYECKHUE  XapakKTepUCTUKH  mnomyisiuud.  OCHOBHBbIE
MOKA3aTENN MOMYJISIIUN: YUCIEHHOCTh, IJIOTHOCTb,
POXKAAEMOCTh, CMEPTHOCTB, IPUPOCT,

Murpanus. JJnHaMHKa YUCIEHHOCTH NOITYJISIUU U €€ PeryJsinus

COO6H.ICCTB8. 1 OKOJOTHUYCCKUE CUCTCMBI

41

CooOmiecTBO opranu3mMoB — OuorieHo3. CTpyKTypel — OHoIlleHO3a:
BHUJIOBasl, MPOCTPAHCTBEHHAS, Tpodrueckas
(mumeBast).  Bunel-momunantel. CBsi3u B

ouoreHo3e

4.2

Okonorudeckne  cuctembl  (dkocuctembl). [loHsiTme 00 93KOocHcTeMe
n




OuoreoreHo3e. DOYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: HPOAYLEHTHI,
KOHCYMEHTBI, peAylueHThl. KpyroBopoT BemeCTB W TMOTOK OJHEPruu B
skocucteme. Tpodudeckue (MUIIEBBIC) YPOBHHU dKOcHCTEMBI. [IumeBpie enu u
cetu. OcCHOBHBIE TIOKa3aTeld JKOCUCTEMBI: Ouomacca, MPOIYKIHS.
DKOJIOTUYECKUE MUPAMUIBL: MPOYKIIHH, YUCJIICHHOCTH, OroMacchl.
CBolicTBa 3KOCHCTEM:

YCTOMUYMUBOCTb, CAMOPETYJIsLys, pa3Butue. CyKiieccust

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOcUCTEMa XBOWHOTO UITU

IIHUPOKOJHMCTBEHHOI'O JI€Ca.

43 AHTpPOIIOT€HHBIE SKOCHUCTEMBI. ATpPOIKOCUCTEMBI.
' Yp6oskocucrembl. buonornyeckoe u X03s1iiCTBEHHOE
3HAUEHUE arpOdKOCUCTEM U YPOOIKOCHUCTEM.
buopasznoobpazue kak (akTOp YCTOMYMBOCTH  SKOCHCTEM.
Coxpanenue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIie
Yuenane B.M. Bepnamckoro o Oumocdepe. I'paHuUIBI, COCTaB M CTPYKTypa
ounoctepsl. XKXusoe BemecTBo u ero Gynakmuu. OcobeHHocTH Omochepsl Kak
4.4 r100anpHOM 3KocucTeMbl. /lMHamMHuYeckoe paBHOBecHEe U OOpaTHas CBS3b B
omoctepe. KpyroBopoTbl  BemeCTB HW  OHMOTCOXUMHUYECKHE  ITUKIIBI
AIIEMEHTOB
(yrnepona, azora). 30HaIBLHOCTH OMOC(hephbl. OCHOBHBIE OMOMBI CYIIIN
YenoseuecTBO B Ouocepe 3emnn. AHTponmoreHHble U3MEHEHUs: B Ouocdepe.
A5 I'moGanbHBIE SKOTOTUYECKHE TTPOOIIEMBI.

OcHoBa patrOHaJIBHOTO YIIpaBJICHUA MPUPOAHBIMHA pecypcaMu )51
ux

HCIIOJIBb30BaHUC. I[OCTI/I)KCHI/I}I OMOJIOTHH U OXpaHa IMpUupoabl




YYEBHO-METO/IUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

10 xnacc e ITaceunuk B. B., Kamenckwuit A. A., Py6mos A. M. u ap. / [lox pen.
ITaceunuka B. B.
11 knacc * [Taceunuk B. B., Kamenckuii A. A., PyorioB A. M. u np. / ITox pen.

IIaceuynuka B. B.

METOANYECKHUE MATEPUAJIbI 1JIS1 YUUTEJISA

buonorusi. 10—11 knaccel. bazosiii ypoBeHb. [loypouHnblie pazpaboTku.: yueo.
nocooue 1t odmeoopazopar. opranm3anuii / B. B. [Taceunuk, I'. T'. IlIBenos, T.
M. Epumona. — 2-e uzn., ctep. — Mocksa : [IpocBemenne, 2023. — 230 c. —

(JIunus xxu3HM).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

bu6mmoreka LIOK






