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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmsbl MO OMOJOIMH TEOPETUYECKYIO OCHOBY JJI ONpPEAENICHHS MOAXOA0B K (POPMHPOBAHUIO
comepkanust  yueOHoro mpeamera «buomorusi»  coctaBuiM:  KoHIenTyadbHeie monoxkeHuss DIOC  COO o
B3aMMOOOYCITOBICHHOCTH IIeJIeH, COJEPIKaHMS, PE3YIbTaTOB 00yUeHUsI U TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBITTYCKHUKOB,
MOJIOKEHHUSI 00 OOMIMX LENSX W MPUHIUIIAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMbl CpPEAHEro OOILero
obOpasoBanust B Poccuiickoit denepannm, a Takke MOJOKECHHUS O crienuduke Onojgoruu, € 3HAYCHUH B MO3HAHHUM YKHUBOU
NPUPOBI U OOECIEeUEeHUH CYIIECTBOBaHUSI 4deloBedueckoro obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHMSIM, OIpPEESICHBI
OCHOBHBIE (DYHKIIUH MMPOTPAMMBI 10 OMOJIOTUH U €€ CTPYKTYPA.

[Iporpamma mo OGuonoruu Aa€T MpeACTaBICHHE O IIeNsAX, 00 OOmIel cTparernu OOy4eHMs, BOCIUTAHUS U pPa3BUTHUA
oOydarImxcsi cpelcTBaMu yueOHoro mpenMera «buonorus», ompenesnseT o0s3aTelibHOE MPEAMETHOE COJEepKaHUE, €ro
CTPYKTYPY, pacipeseseHue 1o pasjienaaM U TeMaM, PeKOMEHIYEMYIO MTOCIE€I0BAaTENbHOCTh U3YYEHHs yU€OHOr0 Marepuania ¢
y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa3oBaTEIbHOrO IMPOLIecca, BO3PACTHBIX OCOOCHHOCTEM
00 yJaromuxcs.

B mporpamme 1o OuONOrMM TakKe YUUTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM U
MPEIMETHBIM pe3yJibTaraM 00y4eHUus B (DOPMUPOBAHUHM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHON ACSITEIHbHOCTH/YIEOHBIX
NelCcTBUI 00yJaromuXcs MO0 OCBOSHUIO COJICPKaHUSI OMOJIOTMYECKOr0 00pa3oBaHusI.

B nporpamme mo 6mosiorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaM30BaH MPUHITUI MPEEMCTBEHHOCTH B U3yYEHUU
Ouosoruu, O6Jarogaps 4yeMmy B HEl MpOCMaTpUBAETCs HANPaBICHHOCTh HA Pa3BUTHE 3HAHUI, CBI3aHHBIX ¢ (HOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIIMI JTUYHOCTH, YKOJIOTUYECKOI0 MBIIUICHUS, TIPEICTaBICHUN
O 3I0pOBOM 00pa3e KW3HU U OEpEeKHBIM OTHOILIEHUWEM K OKpYKarolled npupoaHoil cpene. IloaTtomy Hapsany ¢ uzydeHuem
O0IIEOMOIOTMYECKUX TEOpPUH, a Tak)Ke 3HAHMM O CTPOCHUU S>KUBBIX CHCTEM pA3HOrO0 paHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIONINX B HUX MPOIECCOB B MPOrpamMMme MO OHOJOTHH yAEJICHO BHHUMAHHE HCIONb30BAHUIO MOJIYUEHHBIX 3HAHHUM B
MOBCETHEBHOM JKU3HU IS PEIICHMs] MPUKIAIHBIX 33/a4, B TOM YHCIE: MPOQPWIAKTUKUA HACIEIACTBEHHBIX 3a00JI€BaHMI
YeJIOBEKa, MEIMKO-TEHETUYECKOT0 KOHCYJIbTHUPOBAaHUSA, OOOCHOBAHUS 3KOJIOTMYECKH II€I€CO00pa3HOro IOBEAEHUS B
OKpYKarolel MpUupoIHON cpesie, aHaau3a BIUSHUSA XO3SMCTBEHHON JEATENbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOJHBIX U



WUCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHHMAaHHS K TPHUKIATHOW HANpPaBIEHHOCTH ydeOHOTOo mpeamera «buomorms»
MPOJUKTOBAHO HEOOXOJUMOCTBIO OOECIEUEeHMs] YCIOBHM [IJIsi pELIEHUsS OJHOW M3 aKTyalbHBIX 3aJlad IIKOJBHOTO
OMOJIOTMYECKOTO 00pa30BaHMs, KOTOpasl mpeamnoaraeT (popMUpOBAHUE y OOYUAIOIIUXCS CIIOCOOHOCTH aJanTHPOBAThCA K
W3MCHCHUSAM JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorust Ha ypoBHE cpenHero ooimero oopazoBaHus 3aHUMaeT BakHOe MecTo. OHa oOecriedyuBaeT (HOPMUPOBAHKE Y
OOyJarIMXCs TMPEJCTABICHUH O HAay4YHOH KapTHHE MHpa, pacupseT W 0000maeT 3HaHUS O JKUBOW mpupoxe, c€
OTJMYHUTENLHBIX MPHU3HAKAX — YPOBHEBOW OpraHW3allid W DBOJIONWHU, CO3/MaET YCIOBHS [JIS: TIO3HAHHUS 3aKOHOB >KUBOU
npupoasl, GOpMUPOBaHHUS (DYHKIMOHAIBLHOW T'PaMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30mMacHOro o0pas3a JKH3HH,
HKOJIOTUYECKOTO MBIIIJICHHSI, [ICHHOCTHOTO OTHOIICHHUS K JKUBOH MPUPOE U YEIIOBEKY.

Bonpiioe 3HaueHne OMOIOTHS UMEET TAKXKE JIJIST PEIICHUS BOCIIHUTATEIBHBIX W Pa3BUBAIONIUX 3a7ad CPEAHETO OOIIETro
oOpa3oBaHus, CoLMAaNM3aluu oOydarommxcs. V3ydeHune Owosnormm oOecrednuBaeT YCIOBHS UISI  (POPMHUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX W WH(POPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYJIbTYpPHI, CIIOCOOCTBYET
WHTErpalii OMOJIOTUYECKUX 3HAHUN C MPEJICTABICHUSIMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, QUBUKHU, XUMHUH U
reorpadpun. Ha3zBaHHbIE TONOXKEHHS O TMpeAHA3HAYCHUM Y4eOHOro mnpeamera «bUONOTHS» COCTABHIIM OCHOBY JUIS
OTIPECIICHUSI TIOJX00B K OTOOPY M CTPYKTYPUPOBAHUIO €TO COASPIKAHMSI, MPEACTABICHHOTO B MPOTpaMMe 110 OMOJIOTHH.

Or6op comepxanust ydeObHOro mpeaMera «buonorus» Ha 06a30BOM YpPOBHE OCYIICCTBIEH C  IO3HUIUIN
KyJIbTYPOCOOOPA3HOTO TTOAX0/1a, B COOTBETCTBUH C KOTOPHIM OOYYAFOIIMECS JTOJDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUYUMBIC
7Tt (hOPMUPOBAHUS OOIIEH KYJIbTYPBI, OMPEILIISIONINE aIeKBAaTHOE MMOBEICHNE YEI0BEKa B OKPYKAIOIIEH TPUPOTHON cpejie,
BOCTpeOOBaHHBIE B TIOBCETHEBHOM JKU3HH M TIPAKTUUYECKON AeaTeabHoCcTH. Oco00e MeCcTo B ATON CHCTeME 3HAHHI 3aHUMAIOT
DJIEMEHTHI COJIEPIKaHUs, KOTOpBIC CIyXaT OCHOBOW IJIsi ()OPMHUPOBAHUS TMPEACTABICHHA O COBPEMEHHOW €CTECTBEHHO-
HAyJYHOH KapTHHE MHpPa W IIEHHOCTHBIX OPHUEHTAIUSIX JMYHOCTH, CIIOCOOCTBYIONIMX TYMaHU3AIUH OMOJOTHYECKOTO
oOpa3zoBaHus.

CTpyKTyprupOBaHHE COAEpP)KaHUS Yy4eOHOro MaTepHajia B IPOrpaMMe IO OHOJOTHH OCYIIECTBICHO C YYETOM
MPUOPUTETHOTO 3HAYCHUSI 3HAHUN 00 OTJIIMYUTEIBHBIX OCOOCHHOCTSIX >KUBOW MPHUPOJIBI, O €€ YpPOBHEBOW OpraHu3alluu U
HBOJIIOIMH. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro npeamera «buosorus» BIICICHBI CIEAYIONINE COJePKaTeIbHbIC
muHuU: «bruonorus kak Hayka. Meroasl HaydHOTro To3HaHUs», «Kierka kak Ouosormueckas cuctemay, «OpraHusM Kak



Oouosnoruueckass cucrema», «CucrtemMa W MHOroo0Opa3ue OpraHMYecKOoro Mupa», «OBOJIOLMS JKUBOM MPUPOIBD,
«OKOCUCTEMBI U NPUCYILIAE UM 3aKOHOMEPHOCTH.

Lens n3yuenus yudeOHoro npenmera «buomorusi» Ha 0a30BOM YpOBHE — OBJIAJIEHHE OOYYaIOIIMMHCS 3HAHUSMH O
CTPYKTYPHO-()YHKIIMOHAJIBHOM OpPraHW3alliM >KMBBIX CHUCTEM Pa3HOI0 paHra M MpuoOpeTeHHWEe YMEHUW HCIOJb30BaTh 3TU
3HaHUS JJI TPaMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB )KUBOM MPUPOABI U PEIICHUS Pa3InYHBIX )KU3HEHHBIX MTPOOJIEM.

HoctkeHue 1uenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE OOECIEUMBACTCS PELICHUEM
CJIIENYIOIINX 3a/1a4:

OCBOEHHE OOYYAIOUIMMUCS CUCTEMBI 3HAHMM O OHOJIOTMYECKUX TEOPHSIX, YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIIOTE3aX, MPaBUIaxX, CIYKALUX OCHOBOW Uil (POPMUPOBAHUS MPENCTABICHUN O €CTECTBEHHO-HAYYHOM KapTHUHE MHpA, O
METOJaX HayYHOr'0 MO3HAHMS, CTPOSHUHU, MHOTOOOPa3UM U OCOOCHHOCTSX KMBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3allvu,
BBIJIAIOLIUXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIE0BAHUAX B OUOJIOTHY;

dopmupoBaHue y 0OydarolUXcs MO3HABATEIbHBIX, WHTEIUICKTYaJbHBIX M TBOPUYECKHUX CIOCOOHOCTEH B mpoliiecce
aHaJiM3a JJAHHBIX O MYTAX Pa3BUTUS B OMOJOIMM HAYYHBIX B3IVISLAOB, UIEH M MOAXO0J0B K U3yUEHUIO KUBBIX CHUCTEM Pa3HOrO
YPOBHS OpraHu3aluy;

CTaHOBJICHHE y OOydarommxcs OOled KyJIbTypbl, (YHKIMOHAIBHOW TI'PAaMOTHOCTH, Pa3BUTUE YMEHUWU OOBSACHATH U
OLICHHMBATh SIBJICHUS OKPYXKAKOLIEro MUpa KMBOW NPHUPOABI HA OCHOBAHWM 3HAHUI M ONBITA, MOJYYEHHBIX NPU HU3YYECHHUU
ouosoruu;

dopmupoBaHue y oOydarolUXcs YMEHUU WJUIIOCTPUPOBATH 3HAUEHHE OWOJIOTMYECKUX 3HAHUI B TNPaKTUYECKOM
JESITEIbHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpOOMOTEXHOIOTUH;

BOCIIUTAHUE YOEXKAEHHOCTH B BO3MOYKHOCTHU IIO3HAHUS YEIOBEKOM JXUBOW MPHUPOABI, HEOOXOAUMOCTH OEpEx HOro
OTHOILEHUS K HEH, COOIIOIEHUSI STHUECKUX HOPM TIPH MPOBEICHNUN OMOJIOrMUECKUX HCCIeI0BAHUM;

OCO3HaHUE LIEHHOCTU OMOJIOTUYECKUX 3HAHUM /JIS TOBBILIEHUS! YPOBHS 9KOJIOTMYECKON KYJIbTYpPBI, sl POPMUPOBAHUS
HAay4HOT'O MUPOBO33PEHUS;

OPUMEHEHUE TPUOOPETEHHBIX 3HAHMM W YMEHUH B IIOBCEJAHEBHOM JKM3HM JJIs1 OLEHKU IOCIEICTBUI CBOEH
JESATENIbHOCTH I10 OTHOILEHHUIO K OKpYXKarolleld cpene, COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHME M COOJIIOJIEHUE MeEp
npoPuIaKTUKHU 3a00JIeBaHUM.



B cucreme cpemnero odmiero obpazoBanusi «buonorus», uzydaemass Ha 0a30BOM YpOBHE, SIBJIETCS 00sA3aTENbHBIM
y4€OHBIM MPEIMETOM, BXOASIINM B COCTAB MpeAMETHOM 00actu «EcTecTBEeHHO-HAyYHBIE TIPEIMETHI.

Jlnst m3ydennss Onoslornu Ha 0a30BOM ypOBHE CpeIHEro ooOImero odpa3zoBanus oTBoautcs 68 dacos: B 10 kmacce — 34
yaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Hezielno).



COAEPXAHUE OBYYEHUSA
10 KVIIACC

Tema 1. buosiorusi kKak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUUYECKUMU MU JIPYTUMH €CTECTBEHHBIMH HayKaMU,
dbunocoduelt, TUKON, ICTETUKOW W TpaBoM. Ponb Ouomoruu B (OpMUPOBAHWUU COBPEMEHHOW HAyYHOW KapTHHBI MHpA.
Cucrema OMOJIOTMYECKHUX HAYK.

Meronpl TO3HAHUS JKUBOW MPUPOABI (HAOIIOJCHUE, OHKCICPUMEHT, OMNHCAaHWE, HW3MEpeHue, Kiaccupurams,
MOJIETMPOBAHKE, CTATUCTUYECKas 00pabOTKa JaHHBIX).

JdeMoHcTpanuu:

[Toprpetsr: Y. lapsun, I'. Mennens, H. K. Konbros, [{x. Yorcon u @. Kpuk.

Tabmuiel u cxembl: «MeTo/Ibl TO3HAHUS KUBON TTPUPOIBDY».

JlabopaTopHbie M IpaKTH4YeCKUe padoThI:

[Tpaktrueckas padora Ne 1. «/cnonp30BaHue pa3IMUHBIX METOOB MPU U3YYCHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cHCTeMbI U UX OPTraHU3ALMA.

KuBbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus Ouosiorud. OTIM4ue >KUBBIX CUCTEM OT HEOpPraHU4YeCKOM
PUPOJIBI.

CaolicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3aluu OMOCHCTEM: MOJIEKYJISIPHBIN, KIETOYHBIN, TKAHEBBIMH,
OpPTraHU3MEHHBIH, TOIMYJISIINOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOIEeHOTHIECKUH), OMOChEepHBIA.

JdemoHncTpanum:

Tabmuie! u cxembl: «OCHOBHBIE TPU3HAKH KU3HUY, «Y POBHU OPTaHU3AIUU KUBOU TPUPOJIBI».

Oo6opynoBanue: Mmozenb Moiekybl JTHK.

Tema 3. XumMnueckuii COCTaB M CTPOEHHE KJICTKH.

XUMHUUYECKHN COCTAB KIETKH. XHMHUYECKHE DJIEMEHTBI: MAaKpOAJIEMEHThI, MUKPOJIEMEHThHl. Bojga u MHUHEpalabHbIE
BEILIECTBA.



@YHKIIMY BOJIBI U MUHEPAJIbHBIX BEIIECTB B KieTKe. [lonaepxanue ocMOTHUECKOro OanaHca.

benku. CoctaB u crpoeHue O€aKOoB. AMHUHOKHCIOTBI — MOHOMeEphl OenkoB. He3ameHumble U 3aMEHUMBIE
AMUHOKHUCIIOThl. AMHUHOKHUCIIOTHBIA COCTaB. Y POBHH CTPYKTYpPbI OCJIIKOBOW MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAsS, TPETUYHAS U
YETBEPTUUYHAS CTPYKTYypa). XMMUYECKHUE CBOMCTBA OeNKOB. buonornueckue GpyHKInM OEIKOB.

depMeHThl — Onosiornueckue kartanmzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTpP, CyOcTpaTHas CHEU(PUIHOCTD.
KodepmenTsl. Butamunbl. Otimuust GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTOpOB.

VYreBoasl: MOHOcaxapubl (TJIFOK03a, pudo3a U Je30Kcupru003a), Tucaxapuisl (caxaposa, JJaKTo3a) W MOJIHcaxapuabl
(kpaxmaJ, rJIMKOTeH, LeuIton03a). buogornueckue pyHKIIMU yrieBoI0B.

Jlunuasl:  Tpurnuuepuabl, docdomunuasl, crepounbl. ['uapodunsHo-ruApodoOHBIE cBoOlcTBAa. buonornueckue
¢byskun munuaoB. CpaBHEHHE YTIEBOIOB, OCIKOB U JUMHUI0B KaK HCTOYHUKOB YHEPTHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuas — MoHOMEpBI HYKIEHMHOBBIX KUCIOT. CTpoenue u pynkiuu JJHK.
Crpoenne u pynkuun PHK. Bunst PHK. AT®: ctpoenue u GyHKINH.

[utonorus — Hayka o kjerke. Knerounas teopust — npumep B3auMOAEUCTBUS UAEH M (AaKTOB B HAyYHOM IMO3HAHUU.
MeTo1bl U3y4EHHUsI KIETKH.

Krerka kak uenoctHas xuBast cuctema. OOILue NpU3HaKU KJIETOK: 3aMKHYyTasl Hapy:kHasi MeMOpana, monekynbsl JJHK
KaK F'€éHEeTHYECKHH armapar, CUCTeMa CUHTe3a Oeka.

Tunbl KJIETOK: JyKapuoTHueckas W mnpokapuoruueckas. (OCOOEHHOCTH CTPOEHUS MPOKAPUOTHUECKOW KIIETKHU.
Knerounas crenka Oakrepuit. CTpoeHHE SyKaprHOTHUECKOW KJeTKHM. OCHOBHBIE OTJMYHS PACTUTEIHHOM, XUBOTHOU W
rpuOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, MNIMKOKAIMUKC, uX (yHkuuu. [lnazmaTtudyeckas memOpaHa, e€
cBorictBa U QyHkiuu. Lluromnasma u e€ opranomasl. OxHomeMOpannbie opranouabl kinetku: OIIC, anmmapar [Nombmxw,
I130COoMBI. [loTyaBTOHOMHBIE OpPraHOUIbl KJIETKH: MUTOXOHIAPUHU, MiIacTUuAbl. [IporcxoxIeHrne MUTOXOHAPHUI U IUIACTHU/I.
Bunel nmactun. HememOpaHHbBIE OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIM, PECHUYKH, KIYTHKH.
DyHKIMY OPraHOUAO0B KJIETKU. BKiroueHus.

Snpo — perynaTopHbli HEeHTp KieTku. CTpoeHue sapa: siaepHas 000JouKa, KapuoIula3Ma, XpPOMAaTHH, SAPBILIKO.
XPpOMOCOMBI.



TpaHCDOPT BEIIECTB B KIIETKE.

JdemoHncTpanum:

[Toprpersr: A. Jleenryk, P. I'yk, T. IlIBann, M. Ineunen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. VYunkunc, P.
®pankiuH, K. M. bap.

Huarpammel:  «PacripeneneHne XUMHYECKMX JJIEMEHTOB B HEXHUBOM Mpupoae», «PacnpeneneHue XUMHUYECKUX
DJIEMEHTOB B )KUBOU IPUPOIEL».

Tabmuier u cxemsl: «llepuoanueckas TabiMiia XUMHUUECKUX dJIEMEHTOB», «CTpoeHHE MOJIEKYbl BOABD, «bruocunTtes
oenka», «CtpoeHue moiekynbl Oenka», «Ctpoenune gpepmenta», «Hykinennosbie kucnotsl. JJHK», «CTtpoeHune Monexysbl
AT®», «CtpoeHne H»yKapuOTHYECKOM KIETKH», «CTpPOCHHE JKUBOTHOW KIETKW», «CTPOEHUE PACTUTEIBHOM KIETKHY,
«CTpoeHune NpoKapuoOTUIECKON KIETKN», «CTpOEHUE sApa KIETKN», «Y TIEBOABD, «JIMIuabD).

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE NJisi MPOBEJACHUS HAOIIOJECHUN, U3MEPEHHH, 3KCIIEPUMEHTOB,
MHUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATLHBIX KIIETOK.

JlaGopaTopHble U MpakTH4YecKHue padoThI:

JlaGopatopnass pabora Ne 1. «l3yueHue kaTalnuTUYECKOW AaKTUBHOCTH (PEpMEHTOB (Ha MpUMEpe amuiIa3bl WA
KaTaJjia3bl)y.

JlaGoparopnast pabora Ne 2. «/3yueHue CTpOCHHUs KJIETOK pacTEHHUH, KUBOTHBIX M OaKTepui TMOJ MUKPOCKONIOM Ha
TOTOBBIX MUKPOIPENApaTax U UX OMUCAHUEN.

Tema 4. Z/KusHeaesiTeIbHOCTD KIETKH.

OOMeEH BeIIeCTB, UM MeTa0oIM3M. ACCUMUIISALINS (TUTACTUYECKUM OOMEH) U TUCCUMUJIAIINS (SHEPreTUIECKUIT OOMEH) —
JIBE€ CTOPOHBI €IMHOT0 Mpolecca MeTadboau3ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUH B MIOHUMAHUKU METa00IMU3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPO(MHBIN U rerepoTpodHbId. Ponb ¢epMeHTOB B OOMEHE BEUIECTB M IMPEBPALICHUH
DHEPIHH B KIIETKE.

®dotocunte3. CeroBas u TeMHoBas (a3pl (orocuHTe3a. Peakuum dotocunTeza. IhPpexkTuBHOCTH (POTOCHUHTE3A.
3HaueHue (QOoTOCHHTE3a AJIA KM3HU Ha 3emse. BiusHue ycioBuil cpeibl Ha (OTOCHHTE3 M CHOCOOBI IOBBILIEHUS €r0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOCUHTE3. XEeMOCUHTE3UPYIoIIUe OaKTepun. 3HAYEHUE XEMOCUHTE3a JUIsl )KM3HU Ha 3eMJie.



DHepreTudeckuii 0OMeH B KieTKe. Pacienienne BemecTs, BbIACICHNE U aKKyMYJIHUPOBAHUE SHEPTUU B KIIETKE. DTaIlbl
sHepreTuyeckoro oOmeHa. ['nukomus. Bpoxenwe u ero Buiel. KucinopomHoe oxucieHue, WM KJIETOYHOE JbIXaHUE.
OxucnurtenbHoe GochopuiinpoBanne. IPPEKTUBHOCTb FIHEPrEeTUUECKOr0 OOMEHA.

Peaknuu matpuunoro cuntesa. ['enernueckas nndopmarnus u JJHK. Peanuzanus reneTnueckoit HHGopMaluu B KIETKE.
['enetnueckuit koa u ero cBoiictBa. Tpanckpumnius — matpuunblii cuate3 PHK. Tpancnsnus — OuocuHTe3 Oenka. JTarbl
Tpancisiuuu. KonupoBanue aMiMHOKHUCIOT. Posib ppubocom B OMocHHTE3e OemKa.

Hexnerounsie Gpopmel xku3an — Bupychl. Mcropust otkpeitusi BupycoB (/1. Y. iBanoBckwuit). OcOOEHHOCTU CTPOCHUS U
’KU3HEHHOT'O 1IMKJa BUPYCcOB. bakrepuodaru. bone3sHu pacteHul, )KMBOTHBIX U YeJIOBEKa, BbI3bIBaEMble BUpycaMu. Bupyc

uMmmyHonedunuta dyenoBeka (BUY) — BozOymurens CIIMJa. OOpaTHas TpaHCKpHUIIMS, peBepraza M HWHTErpasa.
[TpodunakTrka pacmpoCTpaHEHHS BUPYCHBIX 3a00JICBAHHM.
JdeMoHcTpanuu:

IToprpersr: H. K. Konsuos, /1. Y. MBanosckui, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunel nutanusy, «Metaboauzm», «MUTOXOHIIPUSY), « IHEPreTHUECKUN 00MEH», «XJIOpOIuIacTy,
«®orocunresn, «Crpoenue [IHK», «Ctpoenue u ¢pyHKuHoHuUpoBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTHdeckuil Koy,
«Bupyce», «bakrepuodarm», «Ctpoenue u xxu3HeHHbld nukia Bupyca CIIN/1a, Oakrepuodaray, «Permnmukanus JJHK».

Oo6opynoBanue: Mmoaenu-anmmkanuu «Y asoenue JIHK u tpanckpunius», «buocuntes 6enka», «CTpoeHue KIETKNY,
Mozenb cTpykrypsl JTHK.

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHM3MOB.

Kierounblii 1uKII, WM KU3HEHHBIA LUKI KieTku. MHTepdaza m muto3. Ilpoiecchl, mporekaronue B uUHTEpdase.
Permuukanust — peakuust matpuadoro cuareza JJHK. Ctpoenne xpomocoM. XpoMOCcOMHBINA HAOOp — KapuOTHUIL. JIUTIIIOUTHBIN
Y TaIUIOUIHBIA XPOMOCOMHBIE Ha0Opbl. XpoMatubl. LluTonornueckue OCHOBBI pa3MHOKEHUS U HHIUBUAYaIbHOTO pa3BUTHUSA
OpraHU3MOB.

Jlenenue knerkn — muto3. Ctagun muto3a. [Iporeccsl, mpoucxoasmue Ha pasHbIX CTAAMSAX MHUTO3a. bHOIOrHMYecKnii
CMBICJI MUTO34.

[Iporpammupyemast rudenb KJISTKU — alornTo3.



@opMbI pa3MHOXKEHUS OPraHM3MoOB: O€crnojaoe W IMoJIoBOE. Buiabl 0Oecrnonoro pa3MHOXKEHUA: JI€JIEHUE HAaJlBOE,
MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHUE, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHMPOBAHUE
OpPraHU3MOB, €T0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3sMHOXKEHHE, €0 OTIMYUS OT OECIOIOrO.

Meiio3. Craguum wmeio3a. Ilpoueccel, mpoucxopsmue Ha cTagusx weinos3a. lloBegeHune xpoMocoM B MeHoO3e.
Kpoccunrosep. buonornueckuii CMbICI U 3HAUEHUE MEN03a.

["ameTorenes — mpormecc 0O0pa3oBaHUS MOJOBBIX KJIETOK Yy >KMBOTHBIX. [lOJIOBBIC Kene3bl: CEMEHHUKUA W SIMYHUKHU.
OOpa3zoBaHre W pPa3BUTUE TIOJIOBBIX KJIETOK — TaMeT (ClepMaTo30uj, SHIEKIeTKa) — CHepMaToreHe3 U OBOTEHE3.
Oco0eHHOCTH CTpOEHUS SULIEKIETOK U criepMaTo3ouioB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOT€HE3). OMOpUOHAIBHOE pa3BUTHE (AMOpHOreHe3). ITanbl 3MOPUOHATBLHOIO
pa3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX: APOOJIEHUE, TacTpylisiius, opraHorenes. lloctaomOpuoHanbHOE pa3zBUTHE. THUIIBI
MOCTAIMOPHOHAILHOTO Pa3BUTHS: NPSIMOE, HEMpsiMoe (JIMYMHOYHOE). BinsiHME cpenbl Ha pa3BUTHE OPraHW3MOB, (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXK/IEHHBIE YPOJICTBA.

Pocrt u pazButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOEHUE CEMEHU, CTAIUN Pa3BUTHS.

JdemoHcTpanum:

Tabmuiel 1 cxeMbl: «DOpPMBI pa3MHOKEHUS OPraHU3MOBY, «JIBOITHOE OIIOJOTBOPEHHE Y I[BETKOBBIX PACTEHUN»,
«BereratuBHOE pa3MHOXXEHUE pacTeHUi», «lleneHue kietku Oaktepuit», «CTpoeHHE TNOJIOBBIX KJIETOK», «CTpoeHue
xpomocombly, «Kierounbii mukimy, «Pemmuakamus JIHK», «Mwutosz», «Menoszy», «lIpsmoe u Hempsmoe pa3BUTHEY,
«"ameToreHe3 y MIEKOMUTAIOIINX U YEJI0BEKa», «OCHOBHBIE CTaAUU OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIIPENapaThbl «CriepMaro30uibl MJIEKOITUTAIOLET 0, «Sinueknerka
MJICKONIUTAIOIIET0», «KaprnokuHes3 B KJIETKax KOpEnka JIyka», MarHuTHasE MOAEb-alIuIMKausa «Jlenenne KiIeTkn», MOIelb
JIHK, monens meTadha3HOM XpOMOCOMBI.

JlabopaTopHbie M IPpaKTH4YeCKUe PadoThI:

JlaGopartopnas padota Ne 3. «HabroeHue MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOIIperaparaxy.

JlaGopartopnas padota Ne 4. «M3yueHnue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacsieicTBEHHOCTh U HK3MEHYUBOCTH OPraHU3MOB.



[Ipenmer u 3amaum reHeTuku. Vctopust pa3BuTHs TreHETUKH. Ponb LHUTONOrMM M 3MOpPUOJIOTMH B CTAHOBJIEHUU
reHeTUKHU. BKkiaag poccuilckuX M 3apyOeXHBIX YUEHBIX B pa3BUTHE TN€HETHUKU. MeTonbl T€HETUKH (THOPUI0IOTHYECKUil,
IUTOr€HETUYECKUM, MOJEKYJIApHO-TeHeTUYeCKuil). (OCHOBHBIE T'€HETHYECKHME TMOHATUA. ['eHeTMdeckas CHUMBOJIMKA,
HCIIONb3YyEMasi B CXEMAX CKPEIMBAHUU.

3aKOHOMEPHOCTH HAacCJIelIOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE . Mennenem. MoHorubpuaHoe ckpermuBaHue. 3aKOH
eIMHO-00pa3us rubOpuaoB mepBoro mnokojieHus. llpaBuno gomMuHHMpoBaHMS. 3aKOH pacIUENeHus MpU3HaKoB. ['umoresa
YuCTOTHI raMmeT. [1oaHoe 1 HenmonHoe TOMUHUPOBAHKE.

JuruOpugHoe CKpeliuBaHUe. 3aKOH HE3aBUCMMOIO HaclelOBaHUs IpU3HAKOB. lluToreHernueckue OCHOBBI
TUTHOPUIIHOTO CKpEIIMBAaHMS. AHanMM3Mpymollee cKpeluBaHue. lcrnonb3oBaHue aHATM3UPYIOLIETO CKPELIMBAHUS IS
OIpe/IeIIeHHs TEHOTHUIIa OCOOU.

CuerieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuensieHHOMY HaciieqoBaHMIO I'eHoB. Hapymienue
CLICILUICHUA I'€HOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH. ['eHeTUUEeCKHE KapThl.

I'enetnka mnona. XpoOMOCOMHOE OmIpelnesieHue Iona. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. I'OMOrameTHsle W
reTeporaMeTHbIe Oprann3Mbl. HacienoBanne npu3HakoB, CHETUVIEHHBIX C TIOJIOM.

N3menunBOCTb. BHabl M3MEHYMBOCTU: HEHACIEACTBEHHAs WM HACJEICTBEHHasd. Poib cpelnbl B HEHACIEICTBEHHOM
U3MEHUYMBOCTU. XapaKTepUCTUKa MOAU(UKAIITMOHHON U3MEHYMBOCTH. BapualinonHblil psa v BapualmonHas kpusasi. Hopma
peakiuu npusHaka. KonmuecTBeHHble M KaueCTBEHHbIE NMPU3HAKW M UX HopMma peakuuu. CBoiicTBa MOIU(UKAIIMOHHON
U3MEHYUBOCTHU.

HacnencrBeHHast, Wi reHOTUIINYECKas, U3MEHUNBOCTh. KOMOMHATHBHAS N3MEHUNBOCTh. Mei03 U MOJI0BOM MPOLEcC —
OCHOBa KOMOMHATUBHOW M3MEHYMBOCTU. MyTallMoHHAas U3MEHYUBOCTh. Knaccudukaiusi MyTaiuii: TeHHbIE, XpPOMOCOMHBIE,
reHomMHble. YacTtora M mpuuyuHbBl MyTauuid. MyrtareHHble (DakTOpbl. 3aKOH TOMOJOIMYECKHX PSAJ0B B HACJIEICTBEHHOM
m3menunsoctr H. U. Basumoaa.

Bresnepnas Hacie CTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuorun denoeka. OCHOBHBIE METOJIbI T€HETUKU UYEJIOBEKA: T€HEATOrMUeCKUi, OJM3HEIOBbIH,
[UTOT€HETUYECKUH, OMOXUMUYECKUH, MOJIEKYIsipHO-TeHeTHYecKuii. COBpEMEHHOE OMpe/Ie/ICHUE T€HOTHUA: TTOJIHOTEHOMHOE



CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM uuciie ¢ noMouipto [II[P-ananmuza. HacnencrBeHHble 3a00J€BaHUS YEIOBEKA:
reHHble O0oJie3HH, OO0JIE3HW C HACIEACTBEHHON MPeIpacnoioKeHHOCThIO, XPOMOCOMHBIE OoJe3nu. ComaTH4ecKue u
reHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKH. [IpuHIUIBI 370pOBOr0 O0Opasza >KU3HU, JUArHOCTUKH, MPOMUIAKTUKH U
JIEYCHHUsS] TEHETHYeCKUX Oose3Hell. MeauKo-reHeTHUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUYCHHE MEAMIIMHCKON T€HETHKU B
MPEIOTBPAIICHUH U JICYCHUH TeHETUYECKUX 3a00JIEBaHUI YeIOBEKa.

JdeMoHcTpanuu:

[Toprpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukon, H. B. TumodeeB-PecoBckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: « MOHOTMOPUIHOE CKPEIIMBAHUE U €0 IIUTOT€HETUYECKass OCHOBa», «3aKOH PaCIICIUIEHUsI U €ro
UTOT€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI Tramery, «JlurubpuaHoe ckpeuuBanue», «lluToigornyeckue OCHOBBI
TUTUOPUAHOTO CKpemuBaHus», «Meito3y», «B3auMojeicTBie allieNbHBIX TEHOBY», «l'€HeTHYeCKUe KapThl PACTCHUH,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeThka mnoyia», «3aKOHOMEPHOCTH HACIEAOBaHUsS, CLEIUIEHHOrO ¢ mosnom», «Kapuotumsl
YeJoBeKa M JKHUBOTHBIX», «BUIbI M13MEeHUNBOCTHY, «MonudukanrmonHas N3MEHUYNBOCThY, «HacnenoBanue pesyc-gakropay,
«I"eHeTHKa rpymmn KpoBu», «MyTallMOHHAsE U3MEHYUBOCTH.

OGopynoBanue:  Mojenu-anmiukanun — «MoHOruOpugHOe — CKpemmBaHuey, «HemomHoe — TOMUHHpOBaHUEY,
«Iurubpugnoe ckpemuBanuey, «llepekpéct xpomocom», MUKPOCKON U MHUKporpernapar «lpo3odunay (Hopma, MyTaluu
(GbOpMBI KPBIITLEB U OKPACKHU Teja), repoapuii «I'opox moceBHO».

JlaGopaTopHbie ¥ MPpaKTH4YeCKUE PadOThI:

JlaGoparopnas padota Ne 5. «/3ydenne pe3ynbTaToB MOHOTHUOPUIHOTO M TUTUOPHUIHOTO CKPEIIMBAHUS Y APO30(DHUITBI
Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnass padora Ne 6. «/3yuenne Moau(UKAIMOHHOW W3MEHUYMBOCTH, MOCTPOEHUE BAPUAIMOHHOIO psAlla U
BAPUALIMOHHOW KPUBOI».

JlaGopatopnas padota Ne 7. «AHanu3 MyTaiui y 1po30(uIibl Ha TOTOBBIX MHUKpOIIpenaparaxy.

[Tpaktuueckas pabota Ne 2. «CocTaBiieHUE U aHAIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuust opranu3sMoB. OCHOBbI OMOTEXHOJIOT MU,



Cenexuusi Kak HaykKa M MPOLECC. 3apOKJEHUE CeNeKUMH u Jomectukauus. Yuenne H. M. BaBuioBa o meHTpax
IPOUCXOXKJIEHUSI 1 MHOI000pa3us KyJIbTYpPHBIX pacTeHHM. L{eHTpbl mporcxXokaeHus 1OMallHUX KUBOTHBIX. CopT, moposa,
HITaMM.

CoBpemeHHbIE METO/IbI CEeNIEKIIMU. MaccoBbIl U MHIMBUIYAIbHBIM OTOOPHI B CEJIEKIIMU PACTEHUI U )KUBOTHBIX. OlLIeHKa
sKcTephepa. bimskopoacTBeHHOE ckpenBaHue — MHOpuAUHT. Yucrtas muaus. CKpenuBaHue YHCTHIX JUHUN. ['ereposuc,
wii ThOpuaHas cuna. HepoacrBeHHoe ckpemmBaHue — ayrOpuauur. OtganéHHas THOpuaM3anus M €€ yCIexwu.
HcKkycCTBEHHBIN MyTareHes U MoJIy4eHUe MOJIUIUIONI0B. JIOCTUKEHNsI CEIEKIINHA PACTEHNUM, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss kKak OTpacib MPOU3BOACTBA. l'€HHas uWHXKeHepus. Otambl co3faHus pexomOuHanTHoW JIHK wu
TPaHCTE€HHBIX opraHu3MoB. Knerounas unmxeHepus. Kiierounble KyiabTypbl. MHUKPOKJIIOHQIBHOE PAa3MHOKEHHE DPACTECHMM.
KnonnpoBaHue BHICOKOIIPOIYKTUBHBIX CEIbCKOXO03SIIICTBEHHBIX OPraHU3MOB. JKOJIOTHYECKUE U 3TUYecKue mpoodiembr. MO
— TEeHETUYECKU MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Toptpetsl: H. 1. Basunos, 1. B. Muuypum, I'. /1. Kapneuenko, M. ®@. NBaHoB.

Tabmuubl u cxembl: kKapTa «LIeHTpBI MPOUCXOXKIEHUS U MHOr000pa3us KyJlbTYpPHBIX pacTeHuit», «llopoasl goManHux
XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuid», «OtnanéHHas rubOpuauzanus», «Pabotbl akagemuka M. @. MBanoBay,
«JTomumnonausy, «O0BeKThl OMOTEXHONIOIUWY, «KileTouHble KyIbTyphl U KIOHHpOBaHUE», «KOHCTpynpoBaHUEe U mepeHoc
T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKA IUIOJIOB M KOPHEIUIOAOB JUKUX (OpPM M KyJIbTYPHBIX COPTOB pacTeHH, repOapwuii
«CenbCKOX03ICTBEHHBIE PACTEHUSY.

JlaGopaTopHblie M MPaKTH4YeCKUE PadOThI:

Okckypeust «OCHOBHBIE METOABI M JIOCTHKEHHUS CEJIEKIMH PACTEHWA M KMBOTHBIX (HAa CEJIEKIMOHHYIO CTAHIIMIO,
IUIEMEHHYIO (epMy, COpPTOMCIHBITATENIbHBIM Y4YacTOK, B TEIUIMYHOE XO3SIMCTBO, J1a00OpaTOpUI0 arpoyHUBEPCUTETA WU
HAYYHOT'O LEHTPA)».

11 KUIIACC



Tema 1. JBoIIOLIUOHHASA OUOJIOTHS.

[IpennoceuikKu BOZHUKHOBEHUSI HBOJIIOIMOHHONW TEOPHUH. DBOJIIOLMOHHAS TEOopusi U €€ MecTo B Ouosnoruu. BrusiHue
HBOJIIOLIMOHHOM TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenscTBa 3BOMIOUMU. [laneoHTonornueckue: mocieqoBaTeNbHOCTh MOSBJIECHUS BHUJIOB B MAaJICOHTOJIOTMYECKON
JIeTONMCH, Tiepexoanbie hopmbl. buoreorpadudeckue: cxoacTBo U paznuuue GayH u (HIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOrUYECKHe: CXOICTBA U Pa3inyusi SMOPUOHOB Pa3HbIX BUAOB MMO3BOHOYHBIX. CPaBHUTEIHHO-aHATOMHYECKHE:
TOMOJIOTHYHBIC, aHAJIOTUYHBIC, PYIUMEHTApHBIE OPTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHUE: CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX METa0O0IMUECKUX MYyTEH y BCEX OpraHU3MOB.

OpomonmonHas teopust Y. lapeuna. [Ipennoceiiky BOSHUKHOBEHUS JapBUHU3MA. J[BMKYIIIME CHIIBI DBOJIOLUHA BHJIOB
no [lapBuHy (M30BITOUHOE pPa3MHOKEHHE MPU OTPAHMUYEHHOCTH PECYPCOB, HEOMpeAeséHHAas M3MEHYMBOCTb, OopbOa 3a
CYLIECTBOBAHUE, ECTECTBEHHBII 0TOOD).

Cunternueckas teopust 3Bomonuu (CTD) u €€ OCHOBHBIE MOJIOKECHUS.

MuxkposBomtonus. [Tonyndmnus Kak eTUHUIA BUIa U SBOIIOLIHH.

JBrokyiue cuiibl ((pakTopbl) IBONIONUU BUAOB B Ipupojae. MyTallmoHHBIA TPOIECC U KOMOWHATUBHAS U3MEHYUBOCTbD.
[TonynsiumoHHbIe BOJIHBI U Apeid reHoB. N30msmus 1 Murpanmsi.

EcTecTBeHHBIN 0TOOP — HampaBIAIOMHKN (akTop IBOIMOIUMN. DOPMBI €CTECTBEHHOT'O OTOOpA.

[Iprcnoco6IeHHOCTh OPraHu3MOB KaK pe3ysbTar 3Bojtouud. [IpuMepsl npucnocoOaeHuit y opraHu3aMoB. ApomMopho3bl
U UJIMO-aIalTallNH.

Bun u BunooOpazoBanue. Kpurepun Buaa. OcHoBHbIE (OpMBI BUI000pa30BaHUS: Teorpadpuueckoe, SKOJOrHYECKOe.

MakposBomtonusi. @opmel 3BoMIOIMK: (DUNIETHYECKas, AUBEPreHTHAsl, KOHBEPreHTHasl, napauienbHas. HeooparumocTts
HBOJIFOLIMH.

[IpoucxoxkaeHne OT HeclleMaAIN3MPOBaHHBIX TpeaKkoB. [Iporpeccupyromas cnenuanu3anys. AJanTUBHAS paIAALUL.

JdemoHcTpanum:

[Toprpersl: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H.
CeBep110B.



Tabmuiet 1 cxembl: «Pa3BuThe OpraHMdeckoro Mupa Ha 3emie», «3apoAbllld TO3BOHOYHBIX JKHBOTHBIXY,
«Apxeornirepukc», «DopMbl 00prOBI 3a cyliecTBoBaHUEY, «EcTecTBeHHBIM 0TOOPY, «MHOrooOpasue COpPTOB pacTEHU»,
«MHoroo0pasue nopoj XKMBOTHbIX», «llomymsimuny, «MyTalmoHHas ”3BMEHYUBOCTEY», «ApoMopdo3bD», «auoaganTtaumy,
«O0mas nerenepanus», «JIBuxyiue cuiabl sBomonnny, «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «bopnba 3a
cymiectBoBanue», «lIpucrnocobnreHHocTh  opraHu3moBy», «['eorpaduueckoe BumooOpazoBaHHEe», «IKOJIOTUUECKOE
BUJ1000pa30BaHUEy.

O6opynoBaHue: KOJUJIEKIIMS HACEKOMBIX C pAa3IMYHBIMUA THUIIAMH OKPACKH, HA0Op IUIOIOB M CEMSH, KOJUICKITUS
«IIpuMepsl 3aUTHBIX TPUCTIOCOOJIEHUI Y KUBOTHBIX», MO/eNb «OCHOBHBIE HANPABJICHUS 3BOJIIOIIMNY, 00bEMHAS MOJIEIH
«CTpoeHHUE TOJTOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpadguueckas kapra mupa, KomuieKiusa «DopMbl COXpaHHOCTH HCKOMAEMBIX >KHBOTHBIX M PACTCHHUI», MOJIEIH
anmmmkanuss  «llepekpéct  xpoMocom», BlaxHble npenaparbl «Pa3BuTue HacekoMoro», «Pa3zBuTue IATYIIKNY,
MuKponpernapat «/[po3oduiay (Hopma, MmyTranuu GOpMbI KPBUTHEB U OKPACKH TEIA).

JlaGopaTopHble U MpakTH4YecKHue padoThI:

JlaGoparopnas padota Ne 1. «CpaBHeHHE BUAOB 10 MOP(POIOTHUIECKOMY KPUTEPUIOY.

Jlaboparopnas pabota Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpTraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. BoO3HUKHOBEeHME U Pa3BUTHE KMU3HHU HA 3emuie.

JloHay4yHbIe MIPEACTABICHUS O 3apOXKACHUH XU3HU. HaydHble TUTIOTE3bl BOHUKHOBEHUS KU3HU Ha 3emiie: aOuoreHes u
MaHCIepMUsl. XUMHUUYecKass DJBOJIoNMs. AOHWOTCHHBIM CHUHTE3 OpPraHWYECKUX BEHIECTB W3  HEOPTraHUYECKUX.
DKCNEepUMEHTAILHOE MOATBEPXKICHNE XUMUYECKOM sBomonuu. HavanbHble 3Tanbl Ovojorudeckoi ssomooruu. ['mnoresa
PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKHU. [lepBble KJIETKM U KX DBOJIOLIHUS.
DopMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

Pazeutue xu3nu Ha 3emuie o 3paM u nepuoaam. Karapxeit. Apxelickas u npotepo3oiickas 3psl. [laneo3oiickas spa u
e€ mepuoJIbl: KeMOPHUICKHI, OPJOBUKCKUM, CUITYPUICKUM, T€BOHCKUM, KAMEHHOYTOJIbHBIN, TEPMCKUH.

Me3o301icKas 3pa U €€ epUuoIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

Kaitno3oiickas 3pa u €€ nepuo/ibl: MajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIOTE€HOBBIN.



XapakTepuCTUKa KJIMMara W Ie0JOrH4ecKux mporeccoB. OCHOBHBIE 3Talbl IBOIIOLUU PACTUTEIBLHOTO U KUBOTHOIO
mMupa. Apomop¢03bl Y pacTeHHUI U )KUBOTHBIX. [losiBIIeHNE, pacBET U BBIMUpPAHHUE TPYII KUBBIX OpPraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3BOIoUruU. OCHOBHBIE CUCTEMAaTUYECKHUE IPYIITbI OPraHU3MOB.

DBOJIOLMA 4YeNoBeKa. AHTPONOJIOTHS KaK Hayka. Pa3BUTHE NpencTaBlIEHUH O MPOMCXOXKACHUM 4YesnoBeka. MeTonbl
U3y4eHUs aHTponoreHe3a. CXOACTBa U PAa3INUMs YEIOBEKA U )KUBOTHBIX. CUCTEMATUYECKOE ITOJI0KEHUE YEIIOBEKA.

JBrxyiue cuibl ((pakTopsl) aHTpornorenesa. HacnencrBeHHass ”BMEHUMBOCTh M €CTECTBEHHBIA 0TOOP. OO0I1IeCTBEHHBIN
00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPy, MBIIJICHUE, PEYb.

OCHOBHBIE CTauM M BETBU JBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YUenoBeK yMmenblid, UemoBeK NpAMOXOASLIUNI,
UenoBek HeaHnepTaibekuii, YenoBek pa3yMHbli. Haxoaku HCKOMAaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHUS, 0O0JacThb
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIH.

Yenoeueckue packl. OcHOBHBIE OOJBIIME pachl:  €BporneouaHas (eBpa3uickasl), Herpo-aBCTpaJouHas
(?KBaTopuanbHasi), MOHTOJIOUHAS (a3MaTCKO-aMEepUKaHCKas). YepThl MPUCIIOCOOJICHHOCTH MPEICTaBUTENCH YeIOBEUECKUX
pac K ycIIOBUSIM cyllecTBOBaHUsA. EQMHCTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHncTpanum:

[Toptpetsr: ®@. Penn, JI. [lacrep, A. N. Onapun, C. Mumnnep, I'. FOpu, Y. JapBuH.

Tabmuiet 1 cxembl: «Bo3uukHoBeHHe COJHEYHOW cUCTEeMb», «Pa3BUTHE OpraHUYEcKOro mupa», «PacturenpHas
KJIeTKa», «KuBoTHas kieTka», «[Ipokapuornueckas kierkay, «CoBpeMeHHasi cucTeMa OpraHuueckoro Mupay, «CpaBHEHUE
aHATOMHUYECKHX YepT CTPOCHUS YEJIOBEKa U YEJIOBEKOOOPa3HbIX 00e3bsH», « OCHOBHBIE MeCTa MaJIC€OHTOIOTMYECKIX HAaX 00K
IIPEAKOB COBPEMEHHOIO 4eNoBEeKay», «/lpeBHenmme moan», «/peBHue mogm», «llepBble COBPEMEHHBIE JIIOAN,
«YenoBeueckue pachl».

Ob6opynoBanue: Mymsixku «lIpoucxoxaeHune dyenoBeka» (OIOCTHI aBCTPAJIONHUTEKA, MUTEKAHTPOIA, HEaHJepTaiblia,
KPOMaHbOHIIA), CJIENKHA WM U300paKEHUSI KAMEHHBIX OpPYJIMiA MepBOOBITHOTO YeJIOBEeKa (KaMHHU -4OMIIEephl, pyOusa, ckpebiia),
reOXpPOHOJIOrHYecKas Tadymua, KomeKus «DopMbl COXpaHHOCTH MCKOIIAEMBbIX JKUBOTHBIX U PACTEHUID.

JlaGopaTopHble U MpakTH4YecKHue padoThI:

[TpakTrueckas padora Ne 1. «/3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUHN U )KMUBOTHBIX B KOJUIEKLIMSIX ).

DKCKypeust « DBOJIIOLMS OPraHMYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHbIN WM KPaeBeIUECKU My3eil).



Tema 3. Opranusmsl M OKpyKa0IIas cpena.

OKoJyloruss Kak Hayka. 3aJadyd M pas3jeiibl dKOJOTMH. MeTonpl 3KOJOIMYECKUX HCCIEHOBAHMM. ODKOJIOIMYECKOEe
MHPOBO33PEHUE COBPEMEHHOI'O YEIIOBEKA.

Cpeabl 0OUTaHMS OPraHU3MOB: BOAHAsS, HA3EMHO-BO3yIIIHAsI, IOYBEHHAsl, BHYTPUOPraHU3MEHHAsI.

Oxonornyeckue  (axropbl. Kmaccudukamuss  dKoJorudyeckux  (akTopoB: aOMOTUYECKHE, OWOTHYECKHUE W
aHTpornoreHHele. /lelicTBre 3KoI0rnyeckux (PakTopoB Ha OPTaHU3MBI.

AbGuotnueckue (akTopbl: CBET, TeMmIeparypa, BiaxHocTb. Dortomepuoausm. IllpucnocobiieHuss OpraHu3mMoB K
JENCTBUIO A0MOTHYECKUX (PaKTOpoOB. buojornyeckue puTMsi.

buotnueckue daxtopbl. Buibl 6MOTHYECKUX B3aMMOJACUCTBUI: KOHKYPEHIIMS, XUITHUYECTBO, CHMOUO3 U €r0 (POPMBI.
[lapasuTusm, koomepauus, MyTyaau3M, KOMMEHCaIM3M (KBAPTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHre OMOTUYECKUX B3aUMOICHCTBUM /1JIsl CYIIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKU Tomyjasuud. (OCHOBHBIE IOKA3aTeNH MONYJSLHUH: YHCIEHHOCTb, IUIOTHOCTD,
POKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLys. JMHAMMKA YUCIEHHOCTH MOIYJISILHUYA U €€ PEryIIsaiusl.

JdemoHncTpanum:

[Hoptpetsi: A. I'ymOonbar, K. ®@. Pynwe, O. 'ekkensb.

Tabmuer 1 cxembl: kapra «lIpupomubie 30HBl 3emim», «Cpeabl OOMTAHMS OPraHU3MOBY, «DOTOMEPHOTUZIMY,
«ITonynsuuny, «3aKOHOMEPHOCTH POCTa YUCIECHHOCTU MOMYISIIUY HHOY30puu-Tyhenbkuy, «Ilumesbie menmy.

JlaGopaTopHble U MpakTH4YecKHue padoThI:

JIaGopartopnas padota Ne 3. «Mopdosornyeckre 0COOEHHOCTH PACTEHHUI U3 Pa3HBIX MECT OOUTAHUS.

JlaGopatopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEycay.

[Tpaktuueckas padota Ne 2. «[loacu€T MIOTHOCTH MOMYJISIIIUNA Pa3HBIX BUJIOB PACTEHUI.

Tema 4. Coo0ecTBa 1 3K0JI0rHIeCKUe CUCTEMBI.

Coo0111ecTBO Oprannu3MoB — OMo1eH03. CTPYKTYpbl OMOIIEH03a: BUJI0Bas, TPOCTPAHCTBEHHAs, Tpoduueckas (MUIIeBas).
Bunel-nromMrHanTel. CBsi3u B OMOLIEHO3E.

Dkonoruueckue cucreMsl (3xocucremsl). [lonsTue 00 3xocucreme u 6uoreorneHoze. OyHKIMOHAIBHBIE KOMIOHEHTHI
HKOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, peAylleHTbl. KpyroBopoT BEIIECTB U MOTOK HEPTUU B 3Kocucteme. Tpoduyeckue



(mumieBbie) ypoBHU 3KocucTeMbl. [luiieBbie nenu u cetd. OCHOBHBIE TMOKa3aTesd AKOCHUCTEMbI: OMomMacca, MPOAYKIHS.
DKOJIOrMyecKrue MUpamMuabl: MPOAYKIIMH, YUCICHHOCTH, OromMacchel. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTb, CaMOPETYJISIIMS,
pasButue. Cykieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMA XBOMHOT0 WJIM IIMPOKOJIUCTBEHHOT O Jieca.

AHTpPONOreHHbIE HKOCHCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCHUCTEMBI. buonornueckoe W XO03SHCTBEHHOE 3HAYEHUE
arpodKoCHUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak hakTop ycronduBocTH 3kocucteM. CoxpaHeHUE OMOJOTHYECKOTO pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocepe. I'panuiisl, coctaB U cTpykrypa Onocdepsl. JKruBoe BEIIECTBO U €r0 (PYHKIIUH.
Ocobennoctu 6uocdeprl Kak ri100aIbHOM SKOCUCTEMBI. JIlnHaMHUeCKOe paBHOBECHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OHMOTC€OXMMUYECKHE IMKIBI SJIEMEHTOB (yriepoaa, a3oTa). 30HAIBHOCTH OuoChephl.
OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBO B Onochepe 3emuu. AHTpOIIOreHHbIe M3MEHEHUs B Ouocdepe. [ mobanbHbIe 3KOJI0rHuecKue mpooIeMbl.

CocymiecTBoBaHre NMpUPOAbI U ueroBeyecTBa. CoxpaHeHHe OMOpa3zHO0Opa3us Kak OCHOBA YCTOMYMBOCTU OMOC(hEpHI.
OcHOBa paloHaJbHOIO YIpPaBJICHUS MPUPOJHBIMU pECypcaMH M HX HCIOJb30BaHHUE. JlOCTM)KEHHs OMOJIOTMH U OXpaHa
PUPOJIBIL.

JdemoHncTpanum:

[Toprpersr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxembl: «llumesbie nenu», «buoleHo3: cocraB U cTpykTypay», «llpupoansie coobuectBay, «llenu
NUTaHUs», «KOJOruuecKas nupamuaa», «buocdepa u yenoBek», « IKOCUCTEMA HIUPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMA
XBOWHOro Jjeca», «buoneHo3 Bomoéma», «ArpoueHo3», «lIpuMepHble aHTPONOTrEHHBIE BO3ACHCTBUS Ha IPHUPOLYY,
«Baxxnelne UCTOUHUKHU 3arps3HEHUS BO3JlyXa U TPYHTOBBIX Boa», «llouBa — BaxHeimas cocraBistomas 6uochepsi,
«®Pakropel nerpaganuu nouBy», «llapHukoBbsiil 3¢ dekT», «PaKkTOpbl PaguOAKTUBHOIO 3arpsi3HeHus Ouocdepnn», «OOmas
CTpyKTypa onocdepni», «PacnpocTpanenue xu3Hu B ouocdepe», «O30HOBBIN 3kpaH duocheprr», «KpyroBoport yriepoaa B
ouocdeper», «Kpyropopor azora B Ipupoae».

O6opynoBanue: Mozenb-anuMkanus « TunnyHaele OUOIEHO3b, repOapuil «PacTuTenbHbe COOOIIECTBA», KOJJIEKIUN
«buouenos», «Bpenurenu BaxHEHIINX CEIbCKOXO3SMCTBEHHBIX KYJIbTYpP», FepOoapuu U KOJUIEKIUU PACTEHHUN U KUBOTHBIX,



NpUHAJIEKAIINE K Pa3HbIM SKOJIOITMYECKUM TpynnaMm oaHoro Buna, Kpacuas kaura Poccuiickoit ®enepanuu, n3o00paxeHus
OXpaHsAEMbIX BUJIOB PACTEHUN U JKUBOTHBIX.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI I10 BHUOJIOTMMA HA BA30BOM VYPOBHE
CPEIHEI'O OBIIIET'O OBPA30OBAHMA

Cornacao ®I'OC COO, ycraHaBnuBarOTCs TPEOOBAHUS K pe3yJibTaTaM OCBOSHHUS O00YUJarOIIMMUCS TTPOrPaMM CPETHETO
o011ero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JAMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS NpenMera «bHOonorus» BBIIENEHBI CIEAYIOIIHE COCTABISIOLINE:
0CO3HaHUE O0YYAIOIIMMUCS POCCUICKON I'Pa)1aHCKON MIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPEIEIICHNUI0, HAIMYME MOTUBALUKA K OOy4EHUIO OMOJOTWH, LEJICHANPABIEHHOE Pa3BUTUE BHYTPEHHHUX YOEKIECHUN
JMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEN M MCTOPHUYECKUX TPATULMN Pa3BUTHS OMOJOTMYECKOrO 3HAHU S, TOTOBHOCTh U
CIOCOOHOCTh OOYYaIOUIMXCS PYKOBOACTBOBAaTHCS B CBOEH JEATEIBHOCTHM ILIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH,
IPUCYUIUMU CUCTEME OMOJIOTMYECKOr0 00pa3oBaHusl, HAJTUYHUE KOJIOTMYECKOTr0 MPAaBOCO3HAHHUS, CIIOCOOHOCTH CTABUTh LIETTU
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUs mIpenMera «buosorus» AOCTUTraloTCs B €IMHCTBE Y4eOHOM M BOCHHUTATEIbHOU
NEeSTENbHOCTH B COOTBETCTBUU C TPAAUIUMOHHBIMH POCCUMCKUMH COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMH M JIYXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMUA B OOLIECTBE MpaBWJIaMU W HOPMAaMH TOBEACHUS U CIOCOOCTBYIOT MpOIEccam
CaMOTIO3HAHMSI, CAMOBOCIUTAHUS U CaMOPA3BUTHUSA, PA3BUTUSI BHYTPEHHEW MO3WLIMM JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K
3aKOHY U MPaBOIMOPAIKY, YEJIOBEKY TpyJda M CTapIIeMy HOKOJEHHIO, B3aUMHOTO YBa)XKCHHs, OEpEeKHOTO OTHOILIEHUS K
KyJIbTYPHOMY HAaCJIECIHI0 U TPAJULMSIM MHOIOHAIMOHAIBHOrO Haponxa Poccuiickont denepanyu, Npupoae U OKpYXKarolen
cpeze.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOro npeamMera «bronorus» AOMKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH
o0yyaroumxcss PYyKOBOACTBOBATHCA C(HOPMHUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH, CHUCTEMOM I1I€HHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIMX TPAAUIMOHHBIM ILIEHHOCTAM POCCHUICKOIO
o011ecTBa, pacHIMpEeHUE >KU3HEHHOI'O OIbITa W OMbITa JEATENbHOCTH B IPOLIECCE Peaju3alliid OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJILHON JEATEIBHOCTH, B TOM YHCIIE B YACTH:



1) rpa;kaIaHCKOro BOCIIUTAHNS

c(hOpPMUPOBAHHOCTh TPAXKJIAHCKOW TO3UIIMU OOYYaIoIIerocs KaK aKTUBHOTO M OTBETCTBEHHOTO YJi€Ha POCCHMCKOTO
o011IeCTBA;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBa)KEHHUE 3aKOHA U TIPABOIIOPS/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIIbHOCTH TMPU CO3JaHUU YYEOHBIX IMPOCKTOB, PEIICHUU YYEOHBIX U
MO3HABaTEIbHBIX 3a/1a4, BBIMOJHEHUH OMOJIOTMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH OMpPeNesiTh COOCTBEHHYIO TIO3HITUIO IO OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U O0BACHSTH €€

YMEHHE YYHUTHIBAaTh B CBOMX JCHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOI'O B3aMMOJCHCTBUSL JIOJEH C pa3HbIMU
yOeXKACHUSMHU, KYIbTYPHBIMU IIEHHOCTSIMU U COLIUATILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B TIPOIIECCE COBMECTHOTO BBINOJIHEHUS Y4YEOHBIX, [I03HABATEJbHBIX U
UCCIIEIOBATEIbCKUX 3a/lay, YBXKHUTEJIBHOI'O OTHOIIECHHMS K MHEHHMIO OMNIOHEHTOB IMpPH OOCYXKIEHUHM CIOPHBIX BOIPOCOB
OHMOJIOTMYECKOr0 COJIEPIKAHMS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOU ESITENbHOCTH;

2) NIaTPUOTHYECKOr 0 BOCTINTAHUA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW HACHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHHUS K CBOEMY Hapoly, UyBCTBa
OTBETCTBEHHOCTH Iiepell PoauHON, ropaocTu 3a CBOM Kpau, CBOXO POJMHY, CBOM S3BIK U KYJIBTYPY, IIPOLIOE U HACTOALIECE
MHOTOHAlIMOHAJILHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHONIEHHWE K MPUPOJHOMY HACIEAUI0 W TNaMITHUKAM MPUPOAbI, JOCTHXEHUsM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLICHMBATh BKJIaJ POCCUUCKUX YUYEHBIX B CTAHOBJIEHWE M Pa3BUTHE OMOJIOTMH, NMOHUMAHUS 3HAYEHUS
OMOJIOTMH B TTIO3HAHUU 3aKOHOB MIPUPO/IBI, B )KM3HH YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

uzeitHas yoex1EHHOCTh, TOTOBHOCTH K CIYXEHUI0 U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €0 Cynb0Yy;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHHUE JTYXOBHBIX ICHHOCTEW POCCUUCKOTO HApOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;



CIIOCOOHOCTH OILIEHMBATh CUTYAI[MIO UM MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POAMUTENSIM, CO3JaHHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHATHUS IIEHHOCTEH
CEMEMHOM KU3HU B COOTBETCTBUHU C TPAAULUSIMU HApo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIOUAs ICTETUKY ObITAa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYyAa,
OOIIECTBEHHBIX OTHOILLIECHU;

MOHUMaHUE YMOILIMOHATILHOTO BO3ICUCTBHS AKUBOM MPUPO/IBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSBISATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuveckoro BocnuTanus, popMupoOBaAHUSA KYJIbTYPbI 310POBbs U IMOIUOHAIBLHOI0 0J1ar ONOITyYHs:

MMOHMMAaHWE M peali3aIiysl 3I0pOBOro U 6e30macHoro obpasa Ku3HH (30pOBOE MUTAHUE, COOTIOACHNUE TUTUEHUICCKUX
OpaBWJI U HOPM, COaJaHCHUPOBAHHBIA PEKUM 3aHSATUUA U OTIbIXa, pEryisipHas (QuU3nyeckas aKTUBHOCTH), OEpeXHOro,
OTBETCTBEHHOT'0 Y KOMIIETEHTHOT'O OTHOIIIEHUS K COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHUMAHUE IIEHHOCTH TPAaBUJI WHAUBUIYAJIbHOTO U KOJUIEKTUBHOTO O€30MaCHOr0 TOBEACHUS B CUTYyaIlUsX,
YIPOXKAIOLIUX 3I0POBBIO U )KU3HHU JIFOJICH;

OCO3HAHUE MOCJCACTBUM U HEMPUATHS BPEIHBIX TPUBBIUEK (YIIOTPEOIEHUS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHUS);

6) Tpyr0BOro BoCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTU MAacTEePCTBa, TPYAO0JI00HE;

TOTOBHOCTh K AaKTUBHOM JI€ATENILHOCTHM TEXHOJIOIMYECKOW M  COLMAIIbHOM  HAamNpaBJIEHHOCTH, CIOCOOHOCTH
WHUILIMUPOBATh, TUIAHUPOBATH U CAMOCTOSITEILHO BBIMOJIHSIThH TaKyIO ESITEIbHOCTS;

UHTEPEC K pa3IuuHbIM cepaM MpoPecCHOHAIBHON NesTEeIbHOCTH, YMEHUE COBEpPILIATh OCO3HAHHBIN BhIOOp Oymyiein
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIUIaHbI,

TOTOBHOCTH M CLIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0rH4€eCKOro BOCIIUTAHMS

AKOJIOTUUYECKH 11e7IeCO00pa3HOE OTHOIIEHHE K TPUPOIE KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;



MOBBIIICHUE YPOBHS 3KOJIOTMYECKOW KYJIbTYphL: NMPUOOPETEHHE ONBITA IUIAHWPOBAHUS ITOCTYIKOB M OLEHKH HX
BO3MO>XHBIX IIOCJIEICTBUN JUIsI OKPYKAIOLIEN CPE.bl;

OCO3HAHME II100ATBHOr0 XapakTepa IKOJIOTHUECKUX MPOOJIEM U yTe UX PELIEHUS;

CIIOCOOHOCTh MCHOJIB30BaTh MPUOOpETaeMble MPU M3YYEHHH OWOJIOTMM 3HAHMUS U YMEHMS IMpPU pEUIeHUH MpolieM,
CBSI3aHHBIX C pPallMOHAIBHBIM IPUPOJONOIb30BaHUEM (COOJIO/IEHUE NpPaBUJI MOBEIEHUS B IMPHUPOJE, HAIPABJICHHBIX Ha
COXpaHEHHE PABHOBECHSI B IKOCHCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, OMochepsbl);

AKTUBHOE HENPUATHE JACHUCTBUM, IPUHOCIIIMX BPEA OKPYKAIOWIEM NPUPOJHONW Cpelle, YMEHHE IPOTHO3UPOBATH
HEOJIaronpusATHHIE YKOJIOTMYECKUE TTOCTIEACTBUS MPEANPUHUMAEMbBIX TEUCTBUIM U MPEJOTBpalaTh UX;

HaJM4YUE PA3BUTOrO SKOJOTMYECKOIO MBIIIIEHUS, DKOJOTMYECKON KYJIBTYphI, OINbITA JAECSITEIbHOCTH 3KOJOTHYECKOMN
HaIlPaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCA HMMH B ITO3HABATEIbHOM, KOMMYHUKATHBHOW M COLMAJIbHOM NPAKTUKE,
TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW JIEATEIIBHOCTH 3KOJIOIMY €CKO HAITPaBIECHHOCTH;

8) ueHHOCTH HAYYHOI O TO3HAHMS:

c(OPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH M OOLECTBEHHOU
IPAaKTUKH, OCHOBAHHOT'O HA UAJIOTe KYJIbTYp, CIOCOOCTBYIOLIEI'0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M YUTATENILCKOW KYJIBTYPbl KaK CPEACTBA B3aUMOJICUCTBUS MEXAY JTIOJIbMU U TO3HAHUS
MHUPA;

NOHUMaHUE crneuu@uKd OHOJOTMU Kak HayKd, OCO3HaHUsi €€ poyidi B (POPMUPOBAHUHU PAIMOHAIBHOIO HAYYHOI'O
MBILUICHUS, CO3/1aHUU LEIOCTHOTO MPEACTABICHUS 00 OKPY’KaIOIlleM MUpPE KaK O €IUHCTBE MPUPOJIbI, YEIOBEKa U 0OIECTBa,
B MTO3HAHUU MIPUPOAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXpaHEHUs MPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJOTMH [IJII COBPEMEHHOM IMBUIIM3ALUU: OOECIEUEHHs HOBOTO YPOBHS Pa3BUTHS
MEAUIINHBI, CO3/IaHNE MEPCIIEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX PelIaTh PECYpPCHbIE MTPOOIEMbI Pa3BUTHS YEIOBEUECTRA,
MOKMCKa MyTeH BbIXOAAa W3 TJI00aJbHBIX JKOJOTMUECKHX MpoOieM u olOecrieyeHus Mepexoia K YCTOMYHMBOMY Pa3BUTHIO,
palMOHATILHOMY HCIIOJIb30BaHUIO PUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJOIMUECKHUX 3HAHMM B IIENIAX MOBBIIEHUS OOIIEH KYJIbTYphl, €CTECTBEHHO -
HAy4YHOW IPaMOTHOCTH, KaK COCTABHOM 4acTH (PYHKIMOHAJIBHOM IpaMOTHOCTH O0ydaromuxcs, popMupyemMon pu U3y4eHuun
ouojoruu;



MMOHMMAaHUE CYIIHOCTHM METOJIOB IO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOJIb30BaTh
MoJTydaeMble 3HAHUS JIJIs1 aHaIi3a U 0OBSICHEHUS SIBJICHUM OKPYKAFOIIEr0o MUPA U MIPOUCXOAAIINX B HEM U3MEHEHU, YMEHHUE
nenaTh 000OCHOBAHHBIC 3aKIIOYEHUSI HA OCHOBE HAyUHbBIX (PAKTOB U MMEIOUIMXCS JAHHBIX C IEIbI0 MOTYYEHHUS JTOCTOBEPHBIX
BBIBO/JIOB;

CITIOCOOHOCTh CaMOCTOSITEIILHO MCITOIh30BaTh OMOJOTHYECKUEe 3HAHUS ISl PEIICHUsS TTPOOJIeM B peabHbIX KU3HEHHBIX
CUTYalUSIX;

OCO3HAHUE [IEHHOCTH HAY4YHOW JESATEIIbHOCTH, TOTOBHOCTh OCYLIECTBJISATH ITPOEKTHYIO M HCCJIENOBATEIBCK IO
JESITEIIbHOCTh MHAUBUIYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHHUIO W CaMOOOpPa30BaHMIO, K aKTUBHOMY TOJIYYE€HUIO HOBBIX
3HAHWUH 110 OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMH TIOTPEOHOCTSIMH.

METAIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUSI yueOHOro rnpeamera «buoaorusy BKIIOUYAIOT: 3HaYUMbIE ISl POpMHUPOBAHUS
MHUPOBO33PEHUSI  O0YJArONIUXCS  MEKAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBbIE TOHATHUS, OTPaKAIOIIHE
[[EJIOCTHOCTh HAYYHOM KapTUHBI MUpA U CHEU(DUKY METOIOB TTO3HAHUS, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO,
DHEPTrHUs, SABJICHUE, MTPOIIECC, CUCTeMa, HAYYHbIM (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUsI, UCCIIEAOBAHNUE,
HAOJIIO/ICHWE, W3MEpPEHUe, OKCIEPUMEHT ¢ JPYTux), YHUBEpPCAIbHBbIC Yy4yeOHBbIC JnelcTBUs  (TIO3HABaTeIbHBIC,
KOMMYHUKATHUBHbBIC, DPETYJIATUBHBIE), oOecreunBaromue (GopmMupoBaHue (YHKIMOHATBLHOM TPaMOTHOCTH M COLUATbHOU
KOMIIETCHIIUM  OOYYaroIINXCsl, CIIOCOOHOCTh  OOYYalONmMXCS ~ MCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIMIUIMHAPHBIC,
MHUPOBO33PEHUYCCKNE 3HAHMS M YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS B TO3HABATEIIHHONU U COITMAILHON TIPAKTHKE.

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS MPOTrpaMMBbl CpEHEro 00111ero 00pa30BaHus JOKHBI OTPaXKaTh:

OBJjiaieHNe YHUBEPCAIbHBIMY y4eOHBIMY NMO3HABATEILHBIMU J1€HCTBUSIMU:

1) 6a3oBble JJOrMYecKue e CTBUA:

CaMOCTOSITENILHO (POPMYIIHPOBAThH U aKTyaIM3UPOBaTh NPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;



WCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPUEMBI JIOTHUYECKOTO MBIIUICHUs (aHalu3a, CHHTE3a, CpaBHEHUS,
KJaccudukanuu, 0000IIeHHs), paCKPbIBaTh CMBICI OHOJIOTMYECKUX TOHSTHHN (BBIIETSATh MX XapaKTepHbIE NPU3HAKU,
YCTaHABJIUBATh CBA3U C IPYTUMU MOHATUIMU);

ONpENENATh LENU JEATENbHOCTH, 3aJaBas IMapaMmMeTpbl W KPUTEPHUM HX JOCTHUIKEHHUS, COOTHOCHUTH PE3YJIbTaThl
JIEATENBHOCTU C MIOCTABJICHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOIOTMYECKUE OHATHS AJ11 0ObsICHEHUS (DAKTOB U SIBJICHUM KUBOW MPUPOBL;

CTPOUTH JIOTMYECKUE PaCCYXAEHUS (MHIYKTUBHBIC, ICAYKTUBHBIE, MO AHAJIOTHUH), BBISBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEUHS B pACCMaTPUBAEMBIX SIBJICHUSX, (POPMYIMPOBATH BBIBOJIBI U 3aKIIFOUEHUS;

IPUMEHSTh CXEMHO-MOJEIBbHBIE CPEICTBA MJIsi NMPEACTABICHUS CYHNIECTBEHHBIX CBA3€H M OTHOUIEHWW B M3y4aeMbIX
Ouonornyeckux OOBEKTaX, a TakXKe MPOTUBOPEUMH pa3HOTO pPOJA, BBIIBICHHBIX B Pa3IUYHBIX HH(POPMAIIMOHHBIX
HMCTOYHUKAX;

pa3palaThiBaTh IUIaH peEIICHHs NpoOJeMbl ¢ y4ETOM aHajdM3a HMMEIOIIMXCS MaTepuajbHBIX W HEMaTepHaIbHBIX
pecypcoB;

BHOCUTb KOPPEKTHUBBI B JI€SATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEIAM, OLICHUBATh PUCKU IIOCIECACTBUN
NEeATEIbHOCTH;

KOOPAMHUPOBATH U BBITIOJIHSITH pabOTy B YCIIOBUSX PEAIbHOT'0, BUPTYAILHOI'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE HEHCTBUA:

BJIa/IeTh HABbIKAMHM Y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOM JeATEIbHOCTH, HABbIKAMU pa3pelieHuss IpooseM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEJILHOMY IOMCKY METOJIOB PEIICHMs] MPAKTHUUECKUX 3a/lad, MPUMEHEHHIO
Pa3IMYHBIX METOJOB ITO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIE BUJIBI JEATEILHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUA, €r0 MHTEPIIPETAlMU, MPEeoOpa30BaAHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYALUSX, B TOM YHUCIIE [IPU CO3/IaHUM YUEOHBIX U COLUATbHBIX IIPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUI MBIIIJICHUS, BJIa/I€Th HAYYHON TEPMHUHOJIOTHEHN, KIFOYEBBIMU MOHITUSIMU U METOJIAMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHON JEATEIHHOCTH U KU3HEHHBIX CUTYAIIUSX;



BBISBJISITh TIPUYWHHO-CJICICTBCHHBIE CBS3U W aKTYyaJIM3UPOBATH 3a/1ady, BBIABUTATh THUIIOTE3y €€ PEIICHHsI, HaXOIUTh
apryMeHTHI JUIs JI0Ka3aTelIbCTBA CBOMX YTBEP)KICHUM, 3a1aBaTh IMapaMeTPhbl U KPUTEPUHU PEIICHUS,

AQHATM3UPOBATh IOJYYEHHBIE B XOJ€ PEIICHHs 3aJaydl pPe3yJIbTaTbl, KPUTHYCCKH OIICHWBATh WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATH N3MECHECHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IICJICHAITPABIICHHBIN MOUCK TIEPEHOCa CPEICTB U CITOCOOOB ACHCTBHUS B MTPO(PECCHOHAIILHYIO CPENY;

YMETh MIEPEHOCUTH 3HAHUSI B TIO3HABATEIBHYIO M MPAKTHYECKYIO 00JIaCTH KU3HEACITEIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTaTh HOBBIE HJEH, IMpeajarartb OPUTHMHAJIbHBICE TOAXOJAbI W pEIIeHUs, CTaBUTh NpoOJeMbl M 3aJlauu,
JIOITYCKAFOIIHE aTbTEPHATUBHBIC PEIICHUS.

3) padora ¢ undgopmanmei:

OPUEHTHUPOBATHCS B PA3MYHBIX HCTOYHHMKAX WHPOpMaANUA (TEKCTE YYEOHOTO IMMOCOOMs, HAYYHO-TIOMYJISIPHOM
JauTeparype, OMOJIOTHUUECKUX CIOBapsAX M CIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B HTEpHETE), aHAIU3HPOBATH
nHpOpMalMIO pa3IMYHBIX BHJAOB W  (POpM TpeacTaBiICHUS, KPUTUUYECKH OIGHMBaTh €€ JOCTOBEPHOCTh M
HEMPOTHBOPEUUBOCTH;

(dbopMyIMpOBaTh 3aMpPOChl M MPUMEHATh PAa3JUYHBIC METOJBI IIPU IMOUCKE M OTOOpe OMOJOormYecKoil mHGOpMAaIUH,
HEO0OXOAUMOM JJIsl BEITIOJIHEHUST YUeOHBIX 3a]1a4;

IpUOOpPETaTh OMBIT UCIONB30BAHUS WH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY
AKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAaIbHYIO (DOpMY MpeacTaBieHUs OMOJOTMUECKON HMH(popMaiuu (CXeMbl, rpaduku,
TarpaMMbl, TaOJIUIIBI, PUCYHKH U JAPYTOE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KayecTBE CpEACTBAa MpH paboTe ¢ OWUOIOrHYecKor HWHQopMaruend: IPUMEHSTh
XUMUYECKHe, PU3NIECKUe U MaTEMaTHIECKUE 3HAKU U CHMBOJIBI, (DOpMYIIb, a00OpeBHATypy, HOMEHKIIATYPY, HCIIOIh30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHUE CPEJICTBA HATJISATHOCTH;

BJIaICTh HaBBIKAaMHU PacIlO3HABaHMS U 3alIUTHl HHPOpMaIHH, HHHOPMAITMOHHON 0€30IaCHOCTH JTUIHOCTH.

OBjajieHre YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JI€HiCTBUSIMH .



1) oOmenwue:

OCYIIECTBJISITh KOMMYHHKAIIMU BO BCeX c(epax »U3HHU, aKTUBHO YUacCTBOBAThH B JIUAJIOTE WUJIU JIUCKYCCUU TIO CYIIECTBY
oOcyxaaeMoil Tembl (yMEHUE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKJICHUS OTHOCUTEIHLHO BBIMOJHEHUS IIpeajiaraeMomn
3aJlaud, YYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTH MO3UIIMHI APYTUX YYaCTHUKOB AUAJIOra UM JUCKYCCHUM);

pacmo3HaBaTh HEBepOalbHbIE CpelncTBa OOIEHUs, TMOHMMATh 3HAYEHUE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HMKHOBEHUSI KOH(MIMKTHBIX CUTYaIlUH, YMETh CMSITUaTh KOH(MIUKTBI U BECTU TIEPETOBOPHI;

BJIQJICTh PA3MUYHBIMHM CIIOCOOaMU OOIIEHUS M B3aWMOJICHCTBUS, NMOHUMATh HAMEPEHHS JPYruX JIOJEH, MPOSBISATH
YBOXUTEIIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOU popMe PopMyIMpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JJOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB.

2) coBMeCTHAas 1esiTeIbHOCTh:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M MHAMBUIYaJTbHOM pabOThl MpH PEIICHUH OHOJOTHYECKON
po0JIeMbl, 000CHOBBIBATH HEOOXOUMOCTh TPUMEHEHHS TPYIIOBBIX (hOPM B3aUMOACHCTBUS TIPH PEIICHUHN y4eOHOM 3a/1a4H;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUN C y4E€TOM OOILIUX MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJIEHA
KOJUICKTHUBA;

MPUHUMATh 1ETU COBMECTHOW IE€SITEIbHOCTH, OPraHU30BBIBATh M KOOPAWHHUPOBATH IEWUCTBUS MO €€ JOCTHUKECHUIO:
COCTaBJISITh TUIAH JEHCTBUM, pacmpelelisiTh pojii ¢ y4€TOM MHEHUN YYaCTHHUKOB, OOCYXKIATh PE3YJIbTaThl COBMECTHOM
paboThI;

OIICHMBATh KayeCTBO CBOETO BKJIAJla M KaXKJIOTO y4aCTHHKA KOMaHIbl B OOMIMI pe3yiabTaT MO pa3padOTaHHBIM
KpUTEPUSIM;

IpeaJiaraTb HOBBIE MMPOEKTHI, OLIECHUBATh UJIEHU C O3ULIUA HOBU3HBI, OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIAATh MO3UTHUBHOE CTPATETHYECKOE IIOBEACHHUE B PA3IMYHBIX CHTYalUaX, IPOSBISITE TBOPYECTBO U
BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMY PEryJATHBHBIMU JeHCTBUSIMHU:

1) camoopranu3amnusi:

UCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS JIJISl BBISIBJICHUS MTPOOJIEM U MX PEIICHUS B )KU3HEHHBIX M YUEOHBIX CUTYAITUSX;



BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUU IIEJIEBbIE U CMBICIOBBIC YCTAHOBKH B CBOMX JACHCTBHIX U MOCTYIKAaX IO
OTHOLIEHHUIO K JKUBOU IPUPOAE, CBOEMY 310POBbIO U 30POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYILIECTBIIATh MO3HABATENIbHYIO AESITENbHOCTh, BBIABIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3aJ]a4 B 00pa30BaTEIbHON IEATEIbHOCTH U KU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISITh TUIAH PELIEHUs MPOOJIEMBI C YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN
Y IIPEAIIOYTEHUN;

JlaBaTh OLCHKY HOBBIM CUTYallHsIM;

pacimpsATh paMKi Y4eOHOrO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKOW HJPYAMIIMU B Pa3HbIX O0OJACTSIX 3HAHWM, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTP OJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalMSIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LETISM;

BJIaJIETh HaBBIKAMU MTO3HABATEIHLHOM pedIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUN U MBICIUTEIHHBIX MTPOLIECCOB,
WX pe3yibTaTOB U OCHOBaHUH, UCIIOJIb30BATh NMPUEMBI pedIeKCHU AJI OLIEHKHU CUTYAlllH, BBIOOpa BEPHOTO PELICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX IIPU aHAIM3€ PE3YJIbTAaTOB JIEATEIIbHOCTH;

3) npuHATHE Ce0s M IPYrUX:

MPUHUMATh €051, MIOHUMAasi CBOU HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTUBBI U APTYMEHTHI APYIUX MPU AHAIA3E PE3YIBTATOB AEATEIbHOCTH;

MPU3HABATH CBOE MPaBO M MPABO JAPYTHUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C TTO3UIIUU APYTOro YeJIOBEKa.

HHPEAMETHBIE PE3YJIBbTATBI



[IpenmeTHbie pe3ynbTaThl 0cBoeHUs nporpammbl COO no 6moiaoruu Ha 0a30BOM ypOBHE BKJIIOYAIOT CHEHU(pUUECKHE
Uil yaeOHoro npeaMmera «buonorus» HaydHble 3HAHUS, YMEHUS U CIOCOOBI JIEWCTBHM MO OCBOEHMIO, MHTEPIPETALUU U
npeoOpa30BaHUIO0 3HAHWUN, BUJIBI JEATEIBHOCTH MO IMOJYYEHHIO HOBOTO 3HAaHUS W MPUMEHEHUIO 3HAHUU B Pa3iIMUYHBIX
y4EOHBIX CUTYalUsiX, a TAKXKE B PEaJbHBIX KU3HEHHBIX CUTYaLMsIX, CBA3aHHBIX C Ouojorueil. B mporpamme mpenMerHbie
pe3ybTaThl MPEICTABIECHBI IO TO1aM 00 yUEHHUS.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOr0 npeameta «buonorus» ¢ 10 knacce NOTKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUHW O MECTE€ U pOJIM OHOJIOTMM B CHUCTEME HAYyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B
(GbopMUpPOBAaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUpPAa U Hay4YHOTO MHPOBO33PEHHUS, O BKJIA/JE€ POCCUHCKUX U
3apyO0eKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUU, PYHKIIMOHAILHON IPaMOTHOCTH YeJIOBEKa JJIsl pelIeHUs )KU3HEHHBIX
3az1ay;

YMEHHE PacKpbIBaTh COJAEp)KaHWE OHOJIOTMYECKUX TEPMUHOB M TIOHATUN: KU3Hb, KJIETKA, OpPraHU3M, METaboIM3M
(oOMeH BemlecTB M MPEBpALLEHUE HHEPrHH), TOMEOocTa3 (CaMOpEeryssius), ypOBHEBas OpraHU3alusi >KUBBIX CHCTEM,
CaMOBOCIIPOM3BeIeHUE (PETIPOAYKIIHS ), HACIEACTBEHHOCTh, K3MEHYMBOCTh, POCT M Pa3BUTHE;

yMEHUE WU3Jaratb OUOJOrMYEecKHe Teopuu (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHAas, IeHTpajlbHas JorMa
MoJieKyssipHoOi Ouonorun), 3akonbl (I'. Mennensi, T. Moprana, H. 1. BaBunosa) u ydeHust (o meHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTenuii H. 1. BaBuiosa), onpenensiTe rpaHullbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BJIaJIeTh METOJIaMU HayqHOIr'O MO3HAHUS B OMOJOrUM: HAOJIIOJACHUE U OMMCAHUE JKUBBIX CHUCTEM, MPOILIECCOB U
SIBJICHUW, OpraHU3alusi U MPOBEACHUE OMOJIOTMYECKOr0 SKCIEPUMEHTA, BBIIBUKEHUE TUIOTE3bI, BBISIBICHUE 3aBHCHUMOCTU
MEXy UCCIeyEMbIMU BEIMUMHAMU, OOBSICHEHUE TIOTYYEHHBIX PE3yNbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX MOHITHM, TEOPUIl
Y 3AKOHOB, YMEHUE JIENATh BbIBOJbBI HA OCHOBAHUU ITOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYIIECTBEHHbIC IPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT M 3YKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U MPEBPALICHHS YHEPTUU B KJIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO0 M JHEPreTMYeckoro oOMEeHa, XEMOCHMHTe3a, MMTO3a, MeHo03a, OIUIOAOTBOPEHHUS, Pa3MHOXKEHUS,
WHJMBUTyaJIbHOI O Pa3BUTHS OpraHru3Ma (OHTOIEHE3);



YMEHUE TPUMEHATh MOJyYCHHBIC 3HAHUS JJI1 OOBSICHEHHsS] OWMOJOTHUYECKUX IMPOIECCOB M SBJICHUU, AN MPUHATHUS
IPAaKTUYECKUX PELICHUI B MOBCEIHEBHOM >KM3HHM C I€Jbl0 oOecnedyeHHus Oe30lacHOCTH CBOETO 3[0POBbSI U 3/10POBBS
OKpYXAaIOIUX JIOACH, COOJIOJEHUS HOPM TIPaMOTHOTO IIOBEIECHUS B OKpYXKarolleil NpUpOJHOW cpeae, NOHUMaHHE
HEOOXOJMMOCTH HCTOJB30BAaHUS JOCTHIKCHHA COBPEMEHHOW OWOJNIOTMM W OMOTEXHOJOTUH ISl  PallMOHAIBLHOTO
IPUPOIOTIOIH30BAHMS;

YMEHHE peliaTh JJIEMEHTAapHbIE TEHETWYECKHE 3aJayd Ha MOHO- M JUTHOPUIHOE CKpEIIMBaHHE, CIETIJICHHOE
HaClleZIOBaHHUE, COCTaBJSATh CXEMbl MOHOTMOPUIHOIO CKpPEUIMBAaHUS Ui MpeICKa3aHus HaCJIeJOBaHHUs MPU3HAKOB Y
OpPraHu3MOB;

YMEHUE BBINOJIHATE JAOOPATOPHBIE M IpPAKTUYECKHE padoOThl, COONMIONATh IpaBWia Npu paboTe ¢ Y4eOHBIM U
71a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKU OLIEHHWBAaTh M HMHTEPHPETHUPOBATh MHPOPMAIUIO0 OMOJIOTMYECKOTO COAEP)KAHUS, BKIIHOYAIOIIYIO
NICEBIOHAYYHBIC 3HAHUSA U3 PA3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMAIINH, HAYYHO-TIOMYJISIPHBIE MaTEepHUalIbl),
TUYECKHUE aCIIEKThl COBPEMEHHBIX MCCIIEAOBAHUN B OMOJIOTMH, MEIULIMHE, ONOTEXHOJIOT HH;

YMEHUE CO03/1aBaTh COOCTBEHHbIC MHCbMEHHBIE M YCTHBIE COOOIIEHMs, 000011ass OMOJOrMYECKYl0 HH(pOpPMAIUI0 U3
HECKOJIbKUX UCTOYHHKOB, TPAaMOTHO HCIIOJIh30BaTh MOHATUHHBIN anmapaT OUOJIOTHH.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» ¢ 11 knacce NOIKHBI OTPaXaTh:

cOpPMUPOBAHHOCTh 3HAHWH O MeCTE€ W POJM OHMOJOTMH B CHCTEME HAYYHOrO 3HAHUS ECTECTBEHHBIX HAyK, B
(bopMHUpPOBAaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa U HAyYHOIO MHUPOBO33PEHUS, O BKJIAJE POCCHICKUX U
3apyOEeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHATILHOM IPaMOTHOCTH Y€JI0BEKA JJISl PELLICHUS )KU3HEHHbIX
3ajady;

YMEHHUE PACKpBIBaTh COACpKaHHE OMOJOTHYECKHMX TEPMHUHOB U TMOHSATUH: BUM, TMOMYJSLHUSA, T€HODOHI, 3BOIIOIMS,
JBUOKYIINE CUIIBI ((paKTOpBI) IBOJIIOLMHU, MPHUCIOCOOJIEHHOCTh OPraHU3MOB, BHUA000pa30BaHHUE, SKOJOTMYECKUE (PAKTOPBI,
HKOCUCTEMA, IPOAYLEHTHI, KOHCYMEHTBI, PEAYLIEHTHI, [IEMU MU TAHUSI, SKOJIOTHYECKas M1upaMuia, OnoreoueHos, onochepa;

yMEHUE Hu3jiarath Ouosiornueckue Teopuu (3BosounoHHas Teopus Y. JlapBuHa, cMHTETHUYECKas TEOPHs BOJIIOLUN),
3aKOHBI M 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrsa K. M. bapa, yepenoBanus riaaBHbIX HalPaBJICHUN U MyTEH 3 BOIIOLUU
A. H. CesepnioBa, yuenus o ouocgepe B. U. BepHaackoro), onpeaenstb rpaHUIbl KX TPUMEHUMOCTHU K KUBBIM CHCTEMAM;



yMEHHUE BJIaJIeTh METOJaMU HAYYHOI'O0 MO3HAHUS B OMOJIOTUU: HAOMIOEHNE U OMHCAaHUE KUBBIX CHUCTEM, MPOLIECCOB U
SIBJICHUM, OpraHu3alys U MpOBeIEeHUE OMOJIOrMYECKOr0 3KCIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISBICHHE 3aBHCUMOCTH
MEXKy UCCIIeyEMBbIMH BEJIMUWHAMU, OOBSICHEHHE TTOMYYEHHBIX PE3yIbTaTOB, HCIIOIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI
¥ 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOTYYCHHBIX PE3yIIbTATOB,;

YMEHUE BBIACNATh CYIIECTBEHHbIE IIPU3HAKU CTPOEHUS OMOJIOTMYECKHX OOBEKTOB: BHUJIOB, MOIMYJISLUN, MPOIYLIEHTOB,
KOHCYMEHTOB, PEIYyIIEHTOB, OHWOTEOIICHO30B W HSKOCHUCTEM, OCOOEHHOCTH IMPOIECCOB: HACIIEACTBEHHOW W3MEHUMBOCTH,
€CTECTBEHHOr0 0TOOpa, BHJI000Pa30BaHUA, MPHUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS IKOJOTMYECKUX (PAaKTOPOB Ha
OpPraHu3MBbl, MEPEHOCa BEIIEeCTB W TMOTOKA SHEPrUU B JKOCHUCTEMAaX, aHTPOIOTEHHBIX M3MEHEHUH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMUYECKUX LIUKIIOB B Orocdepe;

yMEHUE TPUMEHSATh MOJYyYCHHBIC 3HAHUS 1 OOBSCHEHUS OMOJOTMYECKUX MPOLIECCOB U SIBICHUHM, JUISI MPUHSATHS
NPAKTHYECKUX PENICHUH B TIOBCEIHEBHOH >KM3HHM C IIEbI0 oOecredeHruss Oe30MacHOCTH CBOETO 3I0POBBSI U 3JI0POBBS
OKpYKaIOIUX JIIOJIeH, COOJIIOJICHUSI HOPM TPAaMOTHOTO TIOBEJEHUS B OKpY)KAloOIIeW MPHUPOIHON cpene, MOHMMAaHHE
HEOO0XOAMMOCTH MCTIOJIb30BAHUS TOCTHKEHUI COBPEMEHHOM OMOJIOTUH I PallMOHAIIBHOTO IPUPOIOIIOIb30BaHMS;

YMEHUE pelaTh 3JEMEHTAapHble OHOJOrMYECKHE 3a/ladd, COCTABIISATh CXEMbl IMEPEHOCa BEUIECTB U HSHEPrUU B
’KOcUCcTEMax (LIENU MUTaHUsA);

YMEHHE BBITIOJHATH J1a00paTOpHbIE W MpaKTUUeCKHe paboThl, COONIOJATh MpaBujia MpPU paboTe C Yy4eOHBIM U
71a00paToOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKU OLIEHHWBATh U HMHTEPHPETUPOBATH MHPOPMAIUIO OHOJIOIMYECKOTO COACPIKAHMS, BKIIIOUYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CPEICTBA MacCOBON MH(pOpPMAIMU, HAYYHO-TIOMYJISIPHBIE MaTEpPHUalbl),
paccMaTpuBaTh TI00ATBHBIE YKOJIOTHIECKUE MTPOOIEMbI COBPEMEHHOCTH, POPMHUPOBATH 11O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIC COOOIICHHS, 00001as OHOIOrHYecKyr0 MH(POPMAIHIO W3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIOIb30BaTh MOHATUHHBIN anmapaT OMOIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (ubp )
NMporpaMMmbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
bubmioreka [IOK
L broxoria kai rayka 2 0 05 https://m.edso00.ru/7f41¢292
bu6moreka [JOK
2 XK 1 0 0
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41¢292
. bubmoreka IJOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bubmoreka IJOK
4 XK 6 1 0
VSHEACHTCTILHOCTD [T https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOXeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 0 1 bubmorexa [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacneacrBeHHOCTh U U3MEHYHMBOCTD bu6moreka [JOK
6 8 0 15
OpPraHHU3MOB https://m.edso0.ru/7f41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 1 0 bubmmotexa [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
bu6moreka [JOK
8 P 1 0 0
FIEPBEOE SRS https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4



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

11 KUIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB U TeEM ndpoBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOLIMOHHAS OUOJIOTUs 9 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bubmuotexa IIOK
2 9 1 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
3 O 5 0 1
PTaHH3MBL H ORpYRafottiad cpeia https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa U 3KOJIOTUYECKUE CUCTEMBI 9 1 0 Enbmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 P 2 0 0
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 3 2.5



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










