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HOACHUTEJIbHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMMbl MO OUOJOTUU TEOPETHUECKYIO OCHOBY IS
omnpeneNeHrs MOAXO0M0B K (OPMUPOBAHMIO COJIEpkKAHUA YYEOHOro mpeaMeTa
«buonorus» cocraBunu: KoHuentyaiaeHble mnojoxenns OI'OC COO o
B3aUMOOOYCIIOBJICHHOCTH  II€JIeM, coJiepKaHus, pPe3yJbTaTOB OOyYeHHS W
TpeOOBaHUMN K YPOBHIO MOJTOTOBKU BBIMTYCKHUKOB, MOJOXKEHUS 00 OOIIUX LEIAX U
MPUHIMIAX, XapPaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETO
obOmero oOpazoBanuss B Poccuiickoit ®enepanuu, a TakXkKe IOJOKEHUS O
cnenuduke 6uosoruu, e€ 3HaYeHUU B TTO3HAHUM KUBOU MPUPOJIBI U 00EeCTICUCHUN
CYILIECTBOBaHUS 4YeJIoBeUecKoro obmiectBa. CorjiacHO Ha3BaHHBIM MOJIOKEHUSIM,
omnpeJieNIeHbl OCHOBHBIE (PYHKIIMU MPOTPaMMBbI IO OUOJIOTUHU U €€ CTPYKTYpA.

[IporpaMmma 1o Ouosioruu Ja€T MpeACTaBiIeHUWE O Menax, o0 oOmen
CTpaTeruu OOYy4YeHHUs, BOCHUTAHUS U PA3BUTHS OOYYAIOUIUXCS CpeACTBaMU
yueOHoro mpeamera «buonorusi», omnpeaenseT 00s3aTeNbHOE MPEIMETHOE
COJIep’KaHHUEe, €ro CTPYKTypy, pachpelnesieHne IO pa3ielaM U TeMawm,
PEKOMEHIYEMYIO TMOCJIEA0BATEILHOCTh U3YUCHHSI YUYEOHOTO MaTepuaia ¢ yu4éToM
MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKU 00pa30BaTEIbLHOTO
mpoIiecca, BO3paCcTHBIX 0COOCHHOCTEHO0YyJaIOIINXCS.

B nporpammMe 1o OWONOTMM TakKe YUYUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEAMETHBIM pe3yjbTaTaM
oOyyeHuss B (GOPMHUPOBAHMU OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEILHOMN
NESATETbHOCTU/YUYEOHBIX NEUCTBUNM OOYyYalOIUXCA IO OCBOCHUIO COACpPKAHUS
OMOJIOTMYECKOTO 00pa30BaHUS.

B mporpamme mo 6uosornu (10-11 kmacchl, 0a30BbIil YPOBEHB) peaaTn30BaH
MPUHIUI TPEEMCTBEHHOCTH B M3Yy4YEHUU OHOJOTHH, Ojiarojapsi 4yeMy B Hei
MpOCMATPUBAETCS  HAIMPABICHHOCTh HA PAa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopmupoBaHueEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHUS, EHHOCTHBIX
OpUEHTAINI JIMYHOCTHU, IKOJIOTUYECKOTO MBIIIJIEHUS, IPEJCTABICHUN O 3J0pOBOM
oOpase KU3HM M OEPEeKHBIM OTHOILICHHUEM K OKPYXaIolled HPUPOIHON cpene.
[TosToMy Hapsimy ¢ U3ydeHHEM OOIEOMOTOTHYECKUX TEOPHM, a Tak)Ke 3HAHUM O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TMPOIECCOB B IMporpamMMe Mo OUOJOTHUM YAEIIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B MOBCEIHEBHOM KU3HU JUIsl PELICHUS MPUKIIAIHBIX 33/1a4, B
TOM 4ucie: NpOo(WIAKTUKU HACIEICTBEHHBIX 3a00JICBaHUN YENOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMUS HKOJIOTUYECKU
1enecoo0pa3Horo TMOBEAEHUS B OKpY’KalIIed MOpUpOdHON cpene, aHalu3a
BIIMSHUSL XO3SUCTBEHHOM NIESATENIbHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOAHBIX U



MCKYCCTBEHHBIX YKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIATHON HANIPaBICHHOCTU
y4eOHOTO TpeaMeTa «bHOJOrus» MPOAUKTOBAHO HEOOXOJAMMOCTBIO 00eCTIeUeHUs
YCJIOBUH JJIs pEUICHUsI OJHOM U3 aKTyalbHBIX 33/1a4 MIKOJIBHOTO OMOJIOrMYECKOT0
oOpa3oBaHusi, KOTopas mpeanojaraetT (opMupoBaHue y oOOydaromuxcs
CIIOCOOHOCTU aJIalTUPOBATHCS K HW3MEHEHHSIM JIMHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. Ona obOecneunBaeT (POpPMHUPOBAHUE Yy OOYYAIOMIUXCS MPEACTaBICHUU O
HAay4YHOM KapTHUHE MUpa, pacliupseT U 0000IIaeT 3HAHUS O XKUBOW Mpupoje, e
OTJIMYUTEIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHu3ald U 3BOJIOLUUH, CO3MaET
yCIOBUSL  JUIsi: TO3HAHUS  3aKOHOB  JKMBOM  IPUPOJLI, (POPMUPOBAHUS
(YHKIIMOHAIBHOM TpaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHOTro 00pasa
KU3HH, SKOJOTMUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOUIEHUS K XKUBOU MPUPOJIE
U YEJIOBEKY.

BonbIioe 3HaueHre OMOIOTHS UMEET TaK»Ke JIJIsl peUIEHUs BOCITUTATEIbHBIX U
pa3BUBaIONIMX  3a7a4  cpeaHero  oOmero  oOpa3oBaHMs,  COLMATU3AIUU
oOyyaromuxcs. M3yuenue Ouonoruu odecrneunBaeT yciaoBHs JUisi pOpMUPOBAHUS
MHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX M HWH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOU KYJBTYphl, CIIOCOOCTBYET HMHTETpallud OWOJOTUYECKUX 3HAHUM C
MpEeACTaBICHUAMH U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3zBaHHble MOJOXKEHUS O MpeAHA3HAUYCHUM Y4YEOHOro MpeameTa
«buonorusi» CcOCTaBWIM OCHOBY JUIsl ONpPEACNICHHS TMOAXOAOB K OTOOpY U
CTPYKTYpPUPOBAaHHUIO €r0 COJEp>KaHMs, MPEJICTABICHHOTO0 B MporpamMme Mo
OMOJIOTHH.

Ot60p conepkanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIIEH C TMO3UIMH KyJbTYpOCOOOPa3HOr0 MOAXOAa, B COOTBETCTBUHU C
KOTOPbIM O00yYaromiuecs: AOJKHBI OCBOUTH 3HAHUS U YMEHHUSA, 3HAYUMBbIC IS
dbopmupoBanuss oOIIEH KyJIbTYpbl, ONPENEIAIONIME aJIeKBATHOE TIOBEJCHUE
YeJoBeKa B OKPYJKAIOIIEW MPUPOJHOW cpejie, BOCTpEOOBAHHBIC B IMOBCEIHEBHOM
KWU3HA M TpaKTH4YecKoi nesaTtenbHOCcTH. Ocob0e MEecTo B ATOM CHCTeME 3HAHUM
3aHUMAIOT AJIEMEHTHI COACPKaHUs, KOTOPbIE CIIYKAaT OCHOBOU i1 (hOPMUPOBAHUS
MPEACTABIEHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
IIEHHOCTHBIX ~ OPUEHTAlUsAX  JIMYHOCTHU, CIIOCOOCTBYIOIIUX  T'yMaHHM3allUH
OMOJIOTMYECKOTO 00pa30BaHUS.

CtpykTypupoBaHue coJepKaHus y4yeOHOro maTepuana B Mporpamme Mo
OMOJIOTUM OCYILIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX JKUBOM MPUPOJBI, O €€ YPOBHEBOU OpraHu3aluu U
ABOJIOLINH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOTo npeamera «buomorus»



BBIJICJICHBI CIEAYIOUIUE ColepKaTeNbHble TUHUN. «buonorus kak Hayka. MeTojsl
Hay4yHOro mo3HaHusa», «KieTka kak Ouosiormyeckas cucrema», «OpraHu3M Kak
Oouosornueckas cucrema», «CucremMa U MHOroo0Opa3ue OpraHUYeCcKOro MHpa»,
«IBOJTIOLUS )KUBOU MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIAE UM 3aKOHOMEPHOCTHU .

Lens m3ydyeHus ydyeOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJICHUE  OOyYarOUIUMHUCS  3HAHUAMU O  CTPYKTYPHO-(DYHKIIMOHATHHOMN
OpraHu3allMy JKUBBIX CHUCTEM PA3HOrO paHra U MpUOOpPEeTeHUE YMEHUI
UCIIONb30BaTh ATU 3HAHUS [UJI TPAMOTHBIX JIEUCTBUUA B OTHOIICHHH OOBEKTOB
YKUBOMW MIPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHusi yuyeOHoro mpeamera «buosiorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICIYIOIIMX 3a]1ay

OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl 3HAHHI O OWUOJOTUYECKUX TEOpHUsX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3axX, MpaBUiiax, CIy>KaluX OCHOBOM
st GOpMUPOBaHUSL MPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MUpa, O
MeTOJaX Hay4YHOTO MO3HAHUS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr'0 YPOBHS OpPraHM3allMM, BBIIAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
HUCCIIENOBAHUAX B OMOJIOTHH

dbopmupoBaHue y OOydYalOlIUXCs IO3HABATENbHBIX, HUHTEIJICKTYaJbHBIX M
TBOPYECKUX CIIOCOOHOCTEH B Mpollecce aHaiu3a JIaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3TJISAJ0B, U] U MOJIXOJOB K H3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHHU3allNH;

CTAaHOBJIEHHWE Yy oOOywarommxcs oOmeld KyJabTypbl, (YHKIIMOHAIBHON
IPAaMOTHOCTHU, Pa3BUTHE YMEHUN OOBACHITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MUpa KUBOM MPUPOJIbI HA OCHOBAaHMU 3HAHUW U ONBITA, MOJYYEHHBIX MPHU
M3y4eHUU OUOJIOTHUH;

dbopmupoBanue y oOydYaroOlUXCSd YMEHUW WJUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUN B MPaKTUUECKOW MAESATEILHOCTH YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEAUIIUHCKUX TE€XHOJIOTUNA U arpoOUOTEXHOJIOTHH;

BOCIIUTAHHE YOEKAEHHOCTH B BO3MOXKHOCTH MO3HAHUSA YEJIOBEKOM >KUBOU
MIPUPOIABI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIIEHHUS K HEM, COOTIOACHUS ITHIECKUX
HOPM MPHU MPOBEICHUNA OUOTOTUUECKUX UCCIIEI0BAHUMN;

OCO3HAHUE IIEHHOCTH OWMOJOTMYECKUX 3HAHUW JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOU KYJNbTYpPHI, Uisl (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS ;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B OBCEIHEBHOM KU3HU IS
OLICHKH MOCIEJCTBUI CBOEH JIEATEIbHOCTH MO OTHOLIECHUIO K OKPY’Karomiei cpeae,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHME U COOJIOJICHHE Mep MNPOPUIAKTHKU
3a00J€BaHU.



B cucreme cpeanero oo6miero oOpa3oBaHus «buonorus», mzydaemas Ha
0a30BOM ypOBHE, SBISCTCS O0s3aTEIbHBIM yYeOHBIM IPEAMETOM, BXOJISAIIAM B
COCTaB MpeAMETHOM 00s1acT «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI».

Jlns u3ydeHus OMOJ0oruy Ha 6a30BOM YPOBHE CPEIHETO O0IIEero 00pa3oBaHuUs
orBoautcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henmeno), B 11 kimacce — 34
vaca (1 yac B Heelo).



COIEPKAHUE OBYYEHUA
10 KITACC

Tema 1. BuoJiorusi Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTUMU €CTECTBEHHBIMU HayKamu, ¢uiaocopuei, 3TUKON, SCTETUKON U MpPaBOM.
Ponr Ouonmormu B (POpMUpPOBAHMM COBPEMEHHOW HAY4YHON KAapTUHBI MHpA.
CucreMa OMOJIOTHYECKHUX HAYK.

MeTopl MO3HAHUS KUBOW MPUPOBI (HA0JI0ICHUE, SIKCIIEPUMEHT, OIMCAHNUE,
u3MepeHue, kiaccudukanusi, MOJCIUPOBAHUE, CTaTUCTUYECKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanum:

[Toptpetsi: Y. HapBuH, I'. Menaens, H. K. Konsuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW IPUPOJIBI».

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

[Ipaktuueckas paboraNel. «lcmonb3oBaHWe pa3IMYHBIX METOJIOB TIPHU
M3YUYEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMBbI M UX OPraHU3AIHSA.

JXusbie cucteMbl (OMOCHCTEMBI) KaK MPEAMET U3ydeHUs Orooruu. OTimdaune
KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHH OpraHU3aIluu OMOCUCTEM
MOJIEKYJISIPHBIM, KJIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOH, 3KOCUCTEMHBIN (OMOTreOIeHOTHIECKH i), OMOC(HEPHBIH.

JdeMoHCcTpanum:

Tabnuubl 1 cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «YPOBHU OpPraHU3aINU
YKUBOW MPUPOJIBI».

O6opynoBanue: moaeab Mmojiekyibl JIHK.

Tema 3. XumMuyeckuii COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUM COCTaB KJIETKH. XHUMHUYECKHUE HIIEMEHTBHI: MaKpOAJIEMEHTHI,
MHUKpPO3JIeMeHThl. Bosla 1 MUHEpaibHbIE BEIIECTRA.

OyHKIMM BOABI W MHUHEpPANbHBIX BelecTB B kietke. [logaepkanue
OCMOTHYECKOTro OalaHca.

benku. CoctaB u cTpoeHue 0eaKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HesamenuMble U 3aMEHUMbBIE AMUHOKUCIOTHI. AMUHOKHUCIOTHBIM COCTaB. Y POBHU
CTPYKTYpBHl O€IKOBOW MoJieKynbl (TepBHYHAs, BTOpUYHAs, TPETHYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa O€nkoB. buomorndeckue
(GyHKIMHN OENIKOB.



depMeHTBI — Ouojormueckue Karanmmsatopbl. CTpoeHue depmeHTa:
aKTUBHBIM 1LEHTp, cyOcTpatHas crnenuduuHoctb. KodepMeHnTsl. Butamuusbl.
Otanunst GepMEHTOB OT HEOPTaHUUYECKUX KaTalu3aTOPOB.

VYriueBoasl: MoHOcaxapuabl — (TJIOKo3a, puOo3a H  JA€30KCHpH003a),
aucaxapuabl  (caxaposa, JlakTo3a) M moaMcaxapuabl (Kpaxmall, TJIHKOI'CH,
EJITI0J103a). bronornvyeckue pyHKIUN yrIICBOIOB.

Jluriuppl:  Tpurnunepuabl, docdomunuasl, crepouasl. [uApPOPUIBLHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢GyHkuu aunuaoB. CpaBHEHHE
YTJIEBOJIOB, O€JIKOB U JIUIMU/IOB KaK UCTOYHUKOB YHEPTHUU.

Hykneunossie kucnmotel: JHK wu PHK. Hyxneotuaer — MoHOMEpSHI
HyKJIenHOBbIX KucinoT. Ctpoenue u ¢pynkiuu [JHK. Ctpoenne u pynxuuu PHK.
Bunast PHK. AT®: ctpoenue u QpyHKIuu.

[utonorusa — Hayka o kjeTke. KinerouHast Teopusi — mpumep B3auMOJEHCTBUS
unen u HpakToB B HAYYHOM MO3HAHUHU. METOAbl U3yUCHHUSI KIETKH.

Knerka kak menoctHass xuBas cucrema. OOImMe NPU3HAKU KIETOK:
3aMKHYyTasl HapykHasg MeMmOpana, mojekyisl JIHK kak renermueckuil ammapar,
cucTeMa cuHTe3a Oeska.

Tunbel KIETOK: JyKapuoTHyeckKas U mpokapuoruueckas. (OcoOeHHOCTH
CTpPOCHHMsI MpoKaproTHueckoil kieTku. Kiierounas creHka Oakrepuil. CTpoeHue
AYKApUOTUYECKON KJIETKHM. (OCHOBHBIE OTJIMYHUS PACTUTEIBHOW, >XUBOTHOH H
rpUOHOMN KIIETKHU.

[loBepxXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAJIUKC, UX
¢byukiuu. [Inazmatudeckas memOpana, €€ cBoiictBa u ¢pyHkiuu. Lluromnnasma u eé
opranouspl. OmHomeMOpanHbie opraHouabl kietku. OIIC, ammapat I'onbmxw,
nu30coMbl. [loyaBTOHOMHBIE OpPraHOMJbl KJIETKW: MHUTOXOHJIPUH, TUIACTUJIBI.
[Ipoucxoxaenne MUTOXOHApPUNM U mactun. Buael mnactun. HememOpanHbIe
OpraHOUAbl KJIETKU. PUOOCOMBI, KJIETOUHBIM LIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OYyHKIIUM OPTaHOUIOB KJIETKH. BKitoueHusl.

Snpo — perynsatopHsiil neHTp KieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapuoIljia3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanum:

IToptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. IIneiinen, P. Bupxos, /[Ix.
YorcoH, ®@. Kpuk, M. Yunkunc, P. ®pankius, K. M. bap.

Huarpammel:  «PacnpeneneHne XMMHUYECKHUX DJEMEHTOB B HEKHUBOU
npupojie», «PacnpeeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOUW IPUPOJIE».

Tabmuubl u cxemsbl: «llepuoandeckas TabnuIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJbI», «bruocunTes Oenka», «CTpoeHne MOJEKYJIIbI OenKa»,



«Ctpoenue epmenta», «HyknennoBbie kuciaotsl. JJHK», «CtpoeHne mMosexybl
ATD», «CtpoeHne 3yKapHUOTHYECKOW KIETKH», «CTpOEHHUE >KUBOTHOU KIIETKUY,
«CTpoeHue pacTUTENbHOU KIETKU», «CTpOoeHUE NPOKAPUOTHUUYECKON KIIECTKHU»,
«CTpoeHue sapa KICTKA», Y TIIEBOJbI», «JIMIUIbI».

O6opyaoBaHue: CBETOBOM MHMKPOCKOI, O0OpyAOBaHUE Jid MPOBEICHUS
HaOIIOJICHUM, WM3MEpPEHUN, SKCIEPUMEHTOB, MHKpONpenaparbl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEPHAIBHBIX KJIETOK.

JlabopaTopHble U MpaKTHYeCKHe PadoOThI:

JlabopaTopnass pabota Nel. «M3ydeHume KaTaTUTUUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMHJIa3bl HITH KaTallas3hbl)».

JlabopatopHast pabota Ne2. «l3yueHue CTpPOCHHS KIETOK pPACTCHUH,
KUBOTHBIX M OaKTEepUd MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTtax U UX
OMHCaHUE».

Tema 4. ’KuzHenesiTeJJbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTa00M3M. AccuMHIIAIUS (MJIaCTHYECKUN OOMEH) |
JUCCUMIIISLMS  (PHEPreTUYeCKUid OOMEH) — JBE€ CTOPOHBI €IUHOrO Ipoliecca
MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHUS BEIIECTB M JHEPrUd B MOHUMAaHUU
MeTabou3ma.

Tunbel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Pons dhepMeHTOB
B OOMEHE BEIlIECTB U IPEBPAIICHUU YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas U TeMmHOBas (a3bl (QorocuHre3a. Peakiuu
dbotocuntesa. DPdeKkTUBHOCTh (HOTOCHHTE3A. 3HaUCHUE (POTOCHHTE3a IS KU3HHU
Ha 3emie. BiusiHue ycnoBuid cpelibl Ha POTOCHHTE3 U CIIOCOOBI MOBBIIICHUSI €TI0
MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHUI.

XeMocHHTe3. XEeMOCUHTE3Upyrolue OakTepuu. 3HaUueHUE XEMOCUHTEe3a s
KW3HU HA 3emIIe.

DHepreTudyeckuii oOMeH B KieTKe. PaciiersieHne BENIeCTB, BBIICICHHE U
aKKyMYyJIUDOBaHME »HHEPIHUM B KJIETKE. OTamlbl 5JHEPreTUYecKoro oOMeHa.
['muxonu3. bpoxenue u ero Bunbl. KuciaopomHoe oxucieHue, WM KIETOYHOE
JbIXaHUE. OkucauTenbHOE dhochopunupoBanue. D¢ heKTUBHOCTD
HEPreTUYECKOro OOMEHa.

Peakuiuu wmatpuuHoro cuHte3a. [‘enermueckas undopmamus u JHK.
Peanuzanus reHetmyeckod uHoOpManuu B KJIETKe. ['€HETHMUECKUH KOJ M €ro
cBoicTBa. Tpanckpumnius — matpuunbiii cunTe3 PHK. Tpancusiius — 6uocunTes
Oenka. Oranbl TpaHciasiuu. KoaupoBanue aMuHOKHUCIOT. Pons pubocom B
OnocuHTe3e Oemnka.

Hexknerounbie (opMbl ku3HH — BUPYCHI. McTtopus oTkpeiThs BUpycoB (/1.
W.1BaHoBckmit). OCOOCHHOCTH CTPOCHUS M JKU3HEHHOTO IIMKJIA BHPYCOB.



bakrepnodaru. bone3Hun pacTeHUM, KHUBOTHBIX U YEJIIOBEKA, BBI3LIBACMBIC
Bupycamu. Bupyc ummynogedunura venoseka (BUY) — Bo3oymurens CIIM/Ia.
OOpaTHas ~ TpaHCKpHUIIIIWsA, peBepraza W  HmHTerpasa. lIpodunakTuka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JICBaHUN.

JdeMoHCcTpanum:

IToptpetsr: H. K. Konbuos, . U. MBanosckuii, K. A. Tumupsizes.

Tabmuiel 1 cxembl: «Tumbl mUTaHUA», «MeTadomu3am», «MUTOXOHIPHUI?,
«JHepreTndeckuii oomen», «Xmopormaact», «Dortocuntes», «Ctpoenne JIHK»,
«Ctpoenne u QpyHKIIMOHUpPOBaHUE reHa», «CuHTe3 Oenka», «['eHeTnyeckuit Koa»,
«Bupycs», «bakrepuodaru», «Crpoenue u xku3HeHHbIM nukia Bupyca CITU/la,
O6akrepuodara», «Perukanus JJTHK».

O6opynoBanue. Moaenu-ammukanuu «Y apoenue JIHK u Tpanckpumims»,
«buocuntes 6enka», «CTpoeHue KIETKU», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3dMmHokKeHNe U MHANBUIYAJbHOE PA3BUTHE OPraHU3MOB.

KneTounslii mukI, WM KU3HCHHBIM IWKI KiaeTku. MHTEepdaza m MuTo3.
[Ipouieccrl, mpoTekaroniue B uHTepdaze. Perukanus — peakiuuss MaTPUYHOTO
cunteza JIHK. Crpoenue xpomocoMmM. XpOMOCOMHBIM HAa0Op — KapHOTHII.
JluniouaHblA W TalIOWAHBIA ~ XPOMOCOMHBIE  HaOoOpbl.  XpOMAaTHJIBI.
[{uTosornyeckue OCHOBBI PAa3MHOXKEHUS W  HWHJIWBUIYAJIbHOTO  Pa3BUTHSA
OpPraHu3MOB.

Henenne wierkn — muto3. Craaum muto3a. IIpomecchl, npoucxoadmue Ha
pPa3HbIX CTAAUSAX MUTO3a. BHOIOTMYECKUI CMBICT MUTO34.

[IporpamMmmupyemast TuOeb KIETKH — aronTo3.

dopMbl pa3MHOKEHHSI OpraHU3MOB: Oecroyioe U mojoBoe. Buabl Gecrionoro
Pa3MHOXEHHMS: JIEJICHUE HAJBOE, IOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHUEe, BET€TaTUBHOE pa3MHOKEHHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYCHUE JJI51 CEJICKIINHU.

[lonoBoe pa3MHOXKEHUE, €ro OTANYMS OT OE€CIOJIOTO.

Meiio3. Cranuu meiiosa. IIpoueccel, mpoucxoasmme Ha CTaausIX MeEHo3a.
[ToBenenne xpomocom B Meinoze. Kpoccunrosep. buonorndeckuii cmpicin U
3Ha4YCHUE MENO03a.

['amerorene3 — mpoiiecc 00pa30BaHMS TMOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie kene3bl: CEeMEHHUKU U SUYHUKU. OOpa3oBaHUE M Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (crepMaTo30uj, SHICKJIEeTKa) — CIIepMaTOreHe3 M OBOTCHE3.
Oco0eHHOCTH CTpOEHUsl SUIEKIETOK U CrepMaTro3ougoB. OII0JA0TBOPEHHUE.
[TapTeHnorenes.

WupuBunyanbHoe pa3BuThe (OHTOTEHE3). OMOPHOHAIBHOE Pa3BUTHE
(oMOpuoreHe3). DTanbl YMOPUOHATIBLHOTO PA3BUTHS y TO3BOHOYHBIX JKHBOTHBIX :



npoOieHue, ractpyisius, opraHorese3. IlocTamOpuoHaibHOE pa3BUTHE. THUIIBI
MOCTIMOPHOHAILHOIO Ppa3BUTHA. MpsAMoe, HempsMoe (IMuuHOuYHOE). BinsHue
Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPHI, COCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasBurue pacrenHuid. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHUA.

JdeMoHCcTpanum:

Tabmuubl u cxembl: «DoOpMbl Pa3MHOKEHUS OpPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pPAcCTEHUN», «BereratTuBHOE pa3MHOXKEHUE
pacteHuii», «Jlemenne kineTku OakTepuii», «CTpOEHHE TIOJIOBBIX KIIETOK,
«Ctpoenue xpomocombl», «Knerounsiii mukn», «Permukamus JJHK», «Mwutos»,
«Meino3», «IIpsmoe n HenpsiMoe pa3BUTHE», «['aMETOreHe3 y MIIEKOIUTAIOIINX U
yenoBeKa», «OCHOBHBIE CTaIUA OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENApPaThI «CnepmMaTo30uasl
MJICKONIUTAIOMIEr0», «SIeKIeTka MIIEKONUTAromero», «Kapuokunes B KIE€TKax
KOpEIIKa JIyKa», MarHuTHas MOJENb-allUIuKauus «JleneHue KIeTKu», MOIEIb
JHK, monens MeTtadazHOi XPOMOCOMBI.

JlabopaTopHble U NpaKTHYeCKHe padoThI:

JlaGoparopHast pabora Ne3. «HaOmromeHume MuTO3a B KIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

JlaGopatopnasi pab6ota Ned. «M3ydeHue CTpPOEHHS TIOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpPOMpENapaTax».

Tema 6. HacsieACTBEHHOCTb U M3MEHYMBOCTH OPraHU3MOB.

[IpenmeTt u 3amaum renetuku. Mcropus pa3Butus reHeTukd. Ponbs nuronorun
U SMOPHUOJIOTHM B CTAHOBJIEHHWU TE€HETUKU. BKIang poccHCKMX U 3apyOeKHBIX
yu€HBIX B pa3BUTHE TCHETHKU. MeToabl TIeHETHKH (THOPHI0IOTHYECKUH,
IMUTOTCHETUYCCKUH, MOJICKYJISIPHO-TeHETHYCeCKHi). (OCHOBHBIC TI'€HETHYCCKHE
noHsATUs. ['eHeTnuecKass CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMaX CKPEIIUBaHHM.

3aKOHOMEPHOCTH HACJIEJOBAaHMSI MPU3HAKOB, YCTAaHOBJIEHHBIE [ .MeHaeneM.
MoHorubpuaHoe CKpeluBaHue. 3aKoH €IuHO-00pa3usi THOPUIIOB TIEPBOIO
nokoneHus. IIpaBuiio JOMUHUpPOBaHUS. 3aKOH pACHICIUICHUS MPU3HAKOB.
I'unoresa unctoTel ramer. [lojiHOE 1 HEMOTHOE JOMUHHUPOBAHUE .

JuruOpugHoe  cKpelMBaHue. 3aKOH  HE3aBUCUMOIO  HacleJOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEITUBAHUS.
Ananuzupyroniee ckpemuBanue. Mcnonb30BaHue aHATM3UPYIONMIETO CKPEIUBAHUS
JUTsI OTIpEIeNICHUs T€HOTHUIIa OCOOH.



CuemieHHOe HaclienoBanue npu3HakoB. Pabora T.Moprana no cuenjieHHoOMYy
HACJIENOBAHUIO TE€HOB. HapylieHue  cueIuieHWsT TE€HOB B pe3yabTare
KPOCCHHTOBEpA.

XpOoMOCOMHasl TEOPUS HACIEICTBEHHOCTH. [ eHETUUECKUE KAPTHI.

I'enernka nona. XpoMOCOMHOE OIpeeNeHUe Mmoia. AyTOCOMBI M TOJIOBBIE
XpoMocOMBbl. ['omorameTHble W TreTeporaMeTHble oOpraHu3mbl. HacnenoBanue
MPU3HAKOB, CLIEIJICHHBIX C IIOJIOM.

N3MeHunBOCTH. BUbl M3MEHYMBOCTH . HEHACJIEACTBEHHAS U HACJIEICTBEHHAS.
Ponp cpeapl B HEHAcCHEACTBEHHOW  WM3MEHUYMBOCTH.  XapaKTEPUCTHKA
MoAn(UKAIMOHHON U3MEHUYMBOCTU. BapualimoHHblil psii U BapyalluOHHAsi KpUBasl.
Hopma peakunn npusHaka. KonmyecTBEHHbIE M KAYECTBEHHbBIC TMPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAU(PUKAITMOHHON H3MEHUUBOCTH.

HacnenctBenHasi, Wid Te€HOTUIUYECKAs, HU3MEHUYMBOCTh. KomMOuHaTHBHas
W3MEHYUBOCTh. Melo3 UM TMOJOBOM MpoIecc — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTaliMoHHast 13MEeHYMBOCTh. Knaccudukaius MyTaiuii: reHHBbIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa U mpuuuHbl MyTaluid. MyTtareHHubie (GaKkTophbI.
3aKOH rOMOJIOTHYECKHUX PSIZIOB B HACIEACTBEHHON n3MeHunBocty H. M. BaBumosa.

BHesaepHas HacneCTBEHHOCTh U U3MEHYUBOCTb.

I'enernka denoBeka. Kapumorun uenoBeka. OCHOBHBIE METOJBI T€HETUKHU
YyeJI0BeKa. NreHeaJIOTNUYECKUI, OJIM3HEIIOBBIH, [IUTOr€HETUYECKUN, OMOXUMHUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUN. CoBpemeHHoe OIIpEaeIICHUE T€HOTHIIA:
IOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUNIMPOBAHUE, B TOM YHUCJIE C IOMOIIBIO
[111P-anamm3a. HacnencrBeHHple 3a00JICBaHHMS YCIOBEKAa. TCHHBIC OOJIC3HH,
0OJIe3HM C HACJIEACTBEHHOW MPEApacloiokXeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckue u TeHepaTuBHble MyTanuu. CTBONOBBIE KIETKH. [IpuHLIMIBI
3I0pOBOT0 00pasa >KU3HU, TUArHOCTUKH, TPOPUIAKTUKHU U JICUCHUS] TEHETUYECKUX
Oone3Hell. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIUIIMHCKOM
T€HETUKH B IPEJAOTBPAILICHUH U JICUEHUH T€HETUUECKUX 3a00JIeBaHUI YeIOBEKa.

JdeMoHCcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

TaOmumel M CXEMBI: «MoHOTMOpUAHOE  CKpelIMBaHUE W €ro
LIATOTCHETUYECKAs: OCHOBAa», «3aKOH pAaCIICIUIEHUS W €ro LMUTOT€HETUYeCKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer»,  «JluruObpugHoe  CKpEelIMBaHUE»,
«IuTomornueckne  OCHOBBI ~ AUTHOPUIHOIO  CKpeuuBaHus»,  «Meio3»,
«B3anMonencTBue aneabHBIX TEHOB», «l'€HeTHYecKrne KapTbl pPaCcTCHUH,
KUBOTHBIX W 4YEJIOBEKa», «l'€HeTMKa moJia», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CUCIUICHHOTO C TMOoJoM», «KapuoTumbel 4YenoBeKa W KUBOTHBIX», «Buabl



U3MEHYUBOCTU», «MoaudukanronHas WU3MeHYMBOCTH», «HacnemoBanue pesyc-
(dakTopa», «I'eHeTHKa rpymi KpoBu», «MyTallMOHHASI K3MEHUUBOCThH».

O6opynoBaHue: MoOJEIU-aNIUIMKAMK  «MOHOTHOPUIHOE CKpelMBaHUE»,
«Henonnoe nomunupoBanue», «JluruOpunnoe ckpemmuBanue», «llepekpéct
XPOMOCOM», MHUKPOCKOI W MHKpompemnapar «JIpozopmna» (HOpMma, MyTaluu
(bOpMBI KPBLTBLEB U OKPACKHU Telia), TepOapuii «['opox MmoceBHOM».

JlaGopaTopHble M MPpaAaKTHYeCKHUe PAdOThI:

JlaGoparopnast pabora Ne5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUITHOTO CKPEIINBAHUS Y JPO30(UIbl HA TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopnast padora Ne6. «M3yuenne MoaudUKAIMOHHONW U3MEHYMBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsiZia U BAPUALMOHHOW KPUBOM ».

Jlabopatopnas pabota No/. «AHanu3 myTanuil y Jpo30(puibl Ha TOTOBBIX
MHKpOIIpEnaparax».

[Ipaktuyeckas pabora Ne2. «CocTaBieHHE € aHAIW3 POJOCIOBHBIX
YEJI0BEKa».

Tema 7. Cenekunsi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa U MOPOLIECC. 3APOKIACHUE CEIECKUUHA U JTOMECTUKALIHS.
VYuenue H. 1.BaBuioBa o 1ieHTpax NpOUCXOXKICHHUS U MHOTOOOpa3us KyJIbTyPHBIX
pactreHui. LleHTpbl NPOUCXOXKAECHUA NOMAIIHUX KUBOTHBIX. CopT, mnopoja,
ITaMM.

CoBpeMeHHbIE METO/IbI celieKIMU. MaccoBbI U MHIUBUAYATbHBIA OTOOPHI B
CEJIEKIMHA pAaCTEeHUHA W KUBOTHBIX. OlEHKa 3KcTepbepa. bBIM3KOpOICTBEHHOE
CKpeluBanue — HHOpumuHr. Ywucras nuHua. CKpelMBaHUE YHCTHIX JIUHUU.
I'eteposuc, unu rudpuanas cuna. HepoacTBeHHOE cKpellluBaHUE — ayTOPUIUHT.
Otnanénnas rubpuamzanuss U e€ ycnexu. VCKyCCTBEHHBI MyTareHes u
MOJYy4YEHUE TMOJMUIUIONAOB. JIOCTMKEHHUSI CEJIIEKUIMU PACTEHUM, XKUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpacib NPOU3BOJACTBA. ['€HHAs WH)KEHEpHUsA. ITallbl
co3nanusa pexomoOuHantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Kiletounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHHUIA.
KnonupoBaHne BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.
Okoyiornyeckue W dTHdeckue  mpobirembl. ['MO - reHeTHyecku
MOAU(GUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

IToptpersr: H. 1. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl U cxembl: kapTa «lIeHTpbl TPOUCXOXKIEHUS W MHOTroo0pa3us
KYJIbTYPHBIX pacTeHuin», «Ilopoasl qomMamHuX KMBOTHBIX», «COpTa KyJbTYpPHBIX



pacteHuit», «Otnanéunas rudpuauzanus», «Padbotsl akagemuka M. @. VBanoBa»,
«JTomumnonausa», «OO0BEKTHI OnoTexHONOTHUY», «KieTouHbie KyabTypel H
KJIOHHpOBaHue», «KKoHCTpynpoBaHue u NepeHoc reHoB, XpOMOCOM.

OO6opynoBaHue: MYISIKH TJIOA0B U KOPHEIIJIOA0B JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuit, repoapuil «CeabCKOX03sIIICTBEHHbIE PACTCHUSI».

JlabopaTopHble U NpaKTHYeCKHe Pad0ThI:

OKCKypcusi«OCHOBHBIE METOJIbI M JIOCTHMIKCHUSI CEJICKIIMH PACTECHUU U
YKMBOTHBIX (Ha CEJICKIIMOHHYIO CTaAHIIUIO, IJIEMEHH YO bepmy,
COPTOMCIBITATEIBHBIM ~ yYaCTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTOpPHIO
arpOyHHUBEPCUTETA I HAYYHOIO IIEHTPA)».

11 KIIACC

Tema 1. JBoIIOLIUOHHAA OUOJIOTHSIL.

[Ipennocbiku BO3HUKHOBEHHUSI SBOJIIOIMOHHOM TEOPUHU. OBOJIIOLIHUOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHue 3BONIOLMOHHON TEOpUM HAa PAa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BOMIOUMM. [lal€OHTONOTMYECKHUE: MMOCIEI0OBATENBHOCTD
MOSIBJICHUSI BUJIOB B TMAJCOHTOJOTMYECKOW JIETOMUCH, NEPEeXOaHbIE (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue payH u Gpiop MaTEpUKOB U OCTPOBOB.

OMOpHONIOTUYECKUE. CXOJCTBA U pa3iuuus SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJOTHYHBIE, AHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUUYECKHUE.: CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OIMYECKUX MyTed y Bcex
OpPraHu3MOB.

OomounonHass Teopuss Y. [apBuna. IIpeamnocbuiku BO3HHKHOBEHUS
AapBUHU3MA. J[BMXKyIUEe CWIBI 3BOJMONMHA BHJIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHHE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIpPEICIEHHAsT U3MEHUYUBOCTD,
0opb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunterrueckas Teopus 3Bosroruu (CTD) u € 0OCHOBHBIC MOJIOKEHUS.

Mukposomtonus. [lonynsius kak equHNIa BUJA U SBOTIOLNH.

JIBrokymme cuibl ((pakTophl) 3BOJIONUN BUIOB B MPHUPOJE. MyTallMOHHBIH
mpoiiecc U KOMOMHATHBHAsI W3MEHYUBOCTH. [lomynsiiMOHHBIE BOJIHBI U JIperd
reHoB. M3oms1us 1 Murpanusi.

EcrectBennsiit otO0op — Hampapistomuii ¢daktop sBodOUUA. DOpMbI
€CTECTBEHHOT0 0TOOpA.

[IpucrnocoObieHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boionuu. [lpumepsi
MPUCTIOCOOJIEHUN Y OpraHu3MOB. ApoMOpP(03bl U UIU0-3IANTALINH.



Bunx u BugooOpazoBanue. Kpurepum Buga. OcHOBHble  (POpPMBI
BHU1000pa30BaHus: reorpaduyeckoe, 3K0JIOrH4ecKoe.

MakposBomtonusi. Dopmbl  IBONIOUUU.  PuUIETHYECKas, JIUBEpPreHTHas,
KOHBEpPreHTHas, napauienbHas. HeoOpaTuMocTh 3BOJIOIUH.

[TpoucxoxaeHne OT HeCHEUHAIM3UPOBAHHBIX NpeakoB. [Iporpeccupyromas
crienyanu3anusa. AganTuBHas paavanus.

JdeMoHCcTpanum:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. [Jdapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, ®. Mromiep, A. H. Ceepuos.

Tabnuibl U cxeMbl: «Pa3BuTHE OpraHMuecKoOro Mupa Ha 3emie», «3apoabIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OOpbObI 32
cyiectBoBanue», «EctectBeHHBbIN 0TO0p», «MHOrooOpasue COpTOB pPaCTEHUI»,
«MHuoroo0Opazue Opox J’KMBOTHBIX », «[Tomymsanum», «MyTanuoHHast
U3MEHYUBOCTH», «ApomMopdo3b», «Waumoagantanuu», «OOmas aereHepanus»,
«/IBmxynme cunbl 3Bomonuu», «Kapra-cxema wmapuipyra myremectBus Y.
Hapsuna», «bopbba 3a cymectBoBanue», «lIprcnoco0IE€HHOCTh OpPraHU3MOBY,
«I'eorpaduueckoe B11000pa3zoBaHue», « IKOJIOTHIECKOE BUI000PA30BAHUE».

O6opyaoBaHue: KOJUICKIIMS HACEKOMBIX C PA3IUYHBIMU TUIAMH OKPAaCKH,
Ha0op TJIOJOB M CeMsiH, KoJuiekuus «[IpuMepnl 3alIMTHBIX MPUCHOCOOIEHUN Yy
KUBOTHBIX», MOJAEIb «OCHOBHBIC HAIMPABJICHUS HBOJIOLNUUY», 00bEMHAs MOJEINb
«CTpoeHne TOJI0BHOTO MO3Ta TO3BOHOYHBIX ».

buoreorpaduueckass kapra wupa, Kojjekius «DopMbl COXPAaHHOCTHU
HMCKONA€MbIX JKMBOTHBIX MW pacTeHuUW», Mojaenb anmiukanua «llepekpéct
XpOMOCOM»,  BJIaxHble mpenaparsl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKE», MUKporpernapaT «/lpo3oduia» (HopMa, MyTaiuud (GOpMbl KPbLIbEB H
OKpAaCKH TeJia).

JlaGopaTopHble M MPpaAaKTHYeCKUe PA0OThI:

JlaGoparopnass pabora Nel. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIO».

JlaboparopHas padota Ne2. «Onmcanue mpucmocoOJIEHHOCTH OpraHu3Ma U e€
OTHOCUTEIIBHOTO XapakTepa».

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU Ha 3emule.

JloHay4yHbIE MPEACTABICHUS O 3apOXACHUU KU3HU. HayuHble TrUMOTE3bI
BO3HUMKHOBEHHUSI KM3HM Ha 3emiie. aOWOreHe3 W MaHcnepMmus. XHUMHUYecKas
ABOMIOLMS. AOUOTEHHBIM CHUHTE3 OPraHMYECKUX BELIECTB W3 HEOPTraHUYECKUX.
DKCIMEPUMEHTAIBHOE MOITBEPKACHUE XUMHUUECKOW 3BOIOIMU. HavanbHble STamnsl
ounonornueckoit »Bomonnu. ['mnoreza PHK-mupa. dopmupoBanue meMOpaHHBIX



CTPYKTYp Y BO3HUKHOBEHHE IPOTOKIETKH. [lepBble KIETKM M HUX HBOJIIOLUA.
@OopMUPOBAHUE OCHOBHBIX IPYIIT KUBBIX OPraHU3MOB.

Pazputue xu3Hu Ha 3emiie 1o spaM u nepuogam. Karapxeil. Apxeiickas u
nporepo3oiickass 3pbl. [laneosoiickas spa u e€ mnepuoasl: KEeMOPUNUCKUH,
OPIOBUKCKHM, CUITyPUNCKUH, IEBOHCKUI, KAMEHHOYI OJIbHBIM, IIEPMCKUM.

Mes3o030¥1cKast 3pa U €€ NEPUOAbl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

KaiiHo3olickass »3pa u €€ mNepuoabl. TNAJCOTreHOBbIA, HEOI€HOBBIN,
AHTPONOTEHOBBIN.

XapakTepuCTUKa KJIMMAaTa U IeOJOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
ABOJIOLUUA PACTUTEIBHOTO U JKMBOTHOTO MHpa. ApomMop]o3bl y pacTeHUU H
XKUBOTHBIX. [l0siBNIEHNE, paCBET M BBIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKOro Mupa Kak OTpaxeHue >BOMOLUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIBI OPTAHU3MOB.

DBOIIIOLMS YETIOBEKa. AHTPOIOJIOrHs Kak Hayka. Pa3BuTue mpeacTraBieHui o
MPOUCXOXKAEHUHU 4YelIoBeKa. Meroapl H3ydeHHs aHTponorene3a. (CxoacTBa u
pa3nuuus YeJI0BEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwkymme  cwibl  (daktopel)  aHTpomoreHesa.  HaciencTBeHHas
U3MEHYUBOCTh U  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBII 00pa3 KU3HH,
M3TOTOBJICHUE OPYAHI TPYIa, MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJIUH U BETBU 3BOJIFOLMH YEJIOBEKA: aBCTPaAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpamoxondmui, YenoBek HeaHAEpTanbCKul, YermoBek
pa3yMHblid. Haxogku wuckomaeMbIX OCTAaTKOB, BpEMsl CYIIECTBOBaHUS, 00JAaCTh
pacrpocTpaHeHusi, 00bE€M rOJI0BHOTO MO3ra, 00pa3 KU3HU, OPYAHUSL.

Yenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOIEOUIHAS
(eBpasmiickas),  Herpo-aBcTpalouaHas  (dKBaTopHalbHas),  MOHIOJOMIHAs
(asuaTcko-aMepHKaHCKast).  YepTbl  HPHUCHOCOOJIGHHOCTH  IpeACTaBHTECH
YEJIOBEYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHWA. ENWHCTBO 4eNOBEUYECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanum:

[Toptpeter: ®@. Penu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl. «Bo3nnkHoBenme CoOIHEYHOW CHCTEMEBI», «Pa3Burtue
OpraHu4eckoro mupa», «PacrturenpHass kieTka», «KUBOTHas  KJeTKa»,
«IIpokapuornueckas kietka», «COBpEMEHHAs CUCTEMa OPraHUYECKOro MHpa»,
«CpaBHEHHE aHATOMHYECKHMX YEPT CTPOCHUSI YEJIOBEKA W UEIOBEKOOOPa3HBIX
00e3psH», «OCHOBHBIE MECTa TMaJCOHTOJIOTMYECKUX  HAXOJOK MPEJIKOB
COBPEMEHHOI'0 4elIoBeKa», «JlpeBHeumme moam», «JpesHue moan», «llepsbie
COBpPEMEHHBIE JTI0IN», «HenoBeueCcKne pachi».



O6opynoBanue: MyJspDkn  «[IpoucxoxaeHue — 4eloBeKa» (6rocThI
aBCTPAJIONUTEKA, MUTEKAHTPOIla, HEaHAEepPTaJIblla, KPOMAaHBbOHIIA), CJICMKH WIH
N300paKCHUsST KAMEHHBIX OPYIUH IMEepPBOOBITHOIO dYeloBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpeOia), TeOXpOHOJOrMyeckas TaOnuna, KoJuleKius «DopMel
COXPaHHOCTHU UCKOIAEMBbIX )KUBOTHBIX U PACTECHUN».

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

[Ipaktuueckas padora Nol. «M3yueHne MCKOMAEMbIX OCTATKOB PACTCHUN U
KUBOTHBIX B KOJUICKIIUSX.

DKcKypeust «DBOJIONUS OpraHuYeckoro mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WIH KpacBeIIeCKUIA My3eii).

Tema 3. OpraHu3mMbl U OKPY:KAKOIIAs CpPeaa.

DKOJIOTHS KaK HayKa. 3aJiauu U pa3Jielibl SKOJIOTHuU. MeTo bl SKOJIOTHUECKUX
UCCIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHUS OpPraHUW3MOB: BOJHAs, HA3EMHO-BO3/YIIIHAsl, MMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxkonornueckue (daktopel. Kiaccudukaius skonoruyeckux (HakTOpOB:
abuotnueckue, OWOTUYECKHE U aHTPONOTeHHbIe. JleHCTBUE HSKOJIOTMYECKUX
(haKTOpOB HAa OPTraHU3MBHI.

AOGuoTtnueckue (hakTOpbl: CBET, TEMIEpaTypa, BIaxxHOCTh. DoToneproansm.
[Ipucriocobniennst  OpraHu3MOB K  JACHUCTBUI0O  aOUOTHYECKUX  (HaKTOpOB.
buonornueckne puTMsl.

buotuueckue  ¢akTophI. Bunst  OuoTHMYecKMX ~— B3aUMOJCHCTBHIA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMON03 u ero ¢opmsl. [lapazutusm, xoomnepaius,
MyTyaJIu3M, KOMMEHcalu3M (KBapTHPAHCTBO, HaXJICOHWYECTBO). AMEHCAIH3M,
HeUTpaiu3M. 3HayeHue OMOTHYECKMX B3aUMOJEHCTBUIM MJIs CYIIECTBOBaHUS
OpPraHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKU monyiasuud. OCHOBHBIE TOKa3aTeNH
MOMYJISIIIUU: YHUCIEHHOCTh, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCThH, MPHUPOCT,
Murpanusi. J{nHamMuka 4ucaeHHOCTH MOMYJISIIIUU U €€ PErysius.

JdeMoHCcTpanum:

[Hoptpetsl: A. I'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabmuubl u cxembl: kapta «IIpupoanbsie 30Hb1 3emuan», «Cpeabl 0OUTaHUS
opranuzmoB», «®ortonepuoausm», «llonynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH NOMyJsuuu HHGY30puu-Tyhenbku», «llumessie menm».

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

JlaGopaTopras padora Ne3. «Mopdomornueckrne 0COOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHHS».



Jlabopatopnas pabora Ned. «BnusiHue cBeTa Ha POCT U PA3BUTUE UYEPEHKOB
KoJIeyca».

[Ipaktuueckas padora No2. «[ToacU€T MIOTHOCTH MOMYISIUNA Pa3HbIX BUAOB
PaCTEHUIN».

Tema 4. Coob1iecTBa M 3K0JI0THYECKHE CHCTEMBI.

Coo01iecTBO opranu3MoB — OuoneHo3. CTpyKTypel OuOIeHO3a: BUIOBa,
NpOoCTpaHCTBeHHas, Tpoduueckas (mumieBas). Buasl-momMuHaHTel. CBS3U B
OnoLeHo3e.

Dkonornyeckue cucTeMbl (9kocuctembl). [loHsATHE 00 3KOCHUCTEME H
ouoreoneHo3ze. DOYHKIHUOHATIBbHBIE KOMIIOHEHTHI JSKOCHCTEMBI: MPOJYIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEmIeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpodudueckne (nuIIEeBbIE) YPOBHU SKOCHCTEMBbI. [IWINEBBICE IEMHM W CETH.
OcCHOBHBIE MOKa3aTelIl JKOCUCTEMBbI. OMoMacca, MNPOAYKIHUS. IDKOJIOTUUYECKHE
NUpaMUJIbl:  TPOAYKIIMU, YHUCICHHOCTH, Ouomaccel. (CBOWCTBA 3KOCUCTEM:
YCTOMYMBOCTH, CaMOperyJsitus, pazsutue. CyKieccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIeca.

AHTpPONIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak ¢dakTop ycTtohuumBocTH dkocucTteM. CoxpaHeHue
OMOJIOTMYECKOTO Pa3HO00pa3us Ha 3eMIie.

VYuenue B. W.Bepnaackoro o Omocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouochepnl. JKupoe BemectBo u ero (ynknuu. OcoOeHHoctu Ouochepsl Kak
ro0anbHON SKocUCTEMBI. [[MHamMu4eckoe paBHOBeCHE W oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BEIIECTB U OMOT€OXMMHUYCCKUE ITUKIIBI dJIeMeHTOB (yriiepona,
a30T1a). 30HATLHOCTH Onochepnl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTtBo B Onocdepe 3emian. AHTPONOreHHbIE U3MEHEHHs B Onocdepe.
['moGanbHbIE 3KOJIOTHYECKHE TPOOIEMBI.

CocymiecTBoBaHME PUPOJIBI u YeJI0BEUeCTBa. Coxpanenue
O0nopazHooOpa3usi Kak OCHOBa yCTOMYMBOCTU Onocdeprl. OCHOBA palOHATBLHOTO
yOpaBjieHUsT MPUPOJHBIMH pecypcaMd M HX HUCIHOIb30BaHue. JlocTuxkeHus
OMOJIOTUH U OXpaHa MPUPOIbI.

JdeMoHCcTpanum:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuubl u cxembl: «llumessie nenu», «bUOLIEHO3: COCTAaB U CTPYKTypa»,
«IIpupoansie cooOmiectBa», «llemum nutanus», «DKOJOTHUYECKAs MHUPAMHUAAY,
«buocdepa u denosek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA



XBOMHOro  Jjeca», «buouneHo3 Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOITIOTEHHBIE  BO3JEHCTBHUS Ha Mpupony», «BaxHeWline HUCTOYHUKU
3arpsi3HEHUs BO3JyXa U TPYHTOBBIX BoJ», «IlouBa — BaxkHeillIas COCTaBISIONIAS
ouochepnr», «DakTopsbl Aerpaganuu mnous», «IlapHukoBelil 3pdekT», «DPaKkToOphI
pPaIMOaKTUBHOTO 3arpsi3HeHus Ouocdepni», «OO0mas crpykrypa Ouochepbr»,
«Pacmipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM »dkpaH Ouochepsi»,
«Kpyrosoport yriepoaa B 6uochepe», «KKpyroBopot azora B Ipupoe».

OO6opynoBanue:. MoJACHb-alIUIMKAKSA «THUMHMYHBIE OWOILIEHO3BI», TepOapuit
«PacturenpHbie coobuiecTBa», Koyuiekuu «buonenos», «Bpenurenu BaxkHeHImnx
CEIbCKOXO3AMCTBEHHBIX KYJIbTYp», TepOapuu ¢ KOJUIGKIMM pPACTeHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM KOJIOTUYECKUM TPYINaM OJHOTO BHUJA,
Kpacnas kuura Poccuiickoii ®enepanuu, u300pakeHUsT OXpaHSIEMbIX BHJIOB
pPacTeHUH U KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHMA [IPOI'PAMMLI 110
bB1UOJIOTMM HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBHIEI'O
OBPA30OBAHUAA

Cormacio ®I'OC COOQO, ycraHaBnuBaroTcs TpeOOBaHUSI K pe3yJbTaTam
OCBOCHMS  OOYYaIOIIMMHUCS TPOrpaMM  CpeaHero  oOmero  oOpa3oBaHMS:
JTUYHOCTHBIM, METAMIPEAMETHBIM U MIPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B cTpykType IWYHOCTHBIX PE3YyIABTATOB OCBOCHHS IpeaMeTa «bHomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONIME. OCO3HAHUE OOYUYaIOIIMMUCA POCCHUICKON
rPaXKAAHCKOM UJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIILHOCTH
M CaMOOMPENCICHUIO, HalW4Yhe MOTHUBAIMU K OOy4YCHHIO OHOJIOTHH,
[IeJICHAIIPaBJICHHOE pPa3BUTHE BHYTPEHHUX YOEKICHUN JHUYHOCTH Ha OCHOBE
KJIFOUEBBIX IEHHOCTEM M HCTOPUYECKUX TPAJAMIIUNA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUsI, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JESTEIILHOCTA IEHHOCTHO-CMBICIIOBBIMHA YCTAHOBKAMH, NPUCYIIAMUA CHUCTEME
OMOJIOTHUYECKOTO  00pa3oBaHMs, HaJWYUE DKOJOTHMYECKOTO MPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH IIEIU U CTPOUTD KM3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE pE3YyNIbTATBI OCBOCHUS IpeaMeTa «buoorus» JOCTUTAIOTCS B
€IMHCTBE YyYEOHOM ¥ BOCNHUTATEIBHOW JIEITEIbHOCTM B COOTBETCTBUHU C
TPAAUIIUOHHBIMHA POCCUUCKUMHU COLMOKYJIbTYPHBIMHA, HICTOPUUECKUMH U JYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMHU, MPUHIATHIMHA B OOIIECTBE MpaBUJIaMH W HOPMaMH
MOBEJACHUS W CHOCOOCTBYIOT IIpollecCaM CaMOTMO3HAaHUS, CAaMOBOCIHMTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUSA BHYTPEHHEHM MO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBOXKECHHS K 3aKOHY M MPABOIOPSIAKY, YEJTOBEKY TPYAa U CTapIIEMY ITOKOJIECHUIO,
B3aUMHOTO YBa)XEHHUS, OEPEKHOTO OTHONIEHUS K KYJbTYPHOMY HACICAHIO H
TpaguIMIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickon ®Denepanuu, Npupoac u
OKpY’KalolleH cpelie.

JluyHOCTHBIE pe3ylbTaThl OCBOCHUS YyuyeOHOro mnpeamera «buomorus»
JIOJIKHBI OTPa)KaTh TOTOBHOCTh M CIIOCOOHOCTH 00 y4aIOUIUXCSl PYKOBOJACTBOBATHCS
chopMUPOBAaHHON BHYTpPEHHEH MO3UIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHMEHTAllMM, TIO3UTUBHBIX BHYTPEHHHX  YOCXKICHHI, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIEeCTBA, PACIIUPEHUE >KU3HECHHOTO
OIbITAa W OIIbITA AEATEIIBHOCTA B MPOLIECCE PEAM3allii OCHOBHBIX HalpPaBJICHUU
BOCHUTATEILHOMN AESITEIBHOCTH, B TOM YHCJIC B YACTH:

1)rpa:kIaHCKOro BOCIIMTAHMS



c(hOpMUPOBAHHOCTH IPAKIAHCKOMN MO3UIIMK 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOT0 OOIIeCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpPaB M OOS3aHHOCTEH, YBaXKECHHE
3aKOHA W MPaBOIOPSIKA,;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW MAEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4EOHBIX M TMO3HABATEIBHBIX 3a/1a4, BBIMOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTh  OMPEACNISITh COOCTBEHHYIO TIO3MIIMIO TI0 OTHOIIEHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATD €€;

YMEHUE YUYUTHIBAaThb B CBOUX JEUCTBUSAX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOACH C pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMU IIEHHOCTAMH U
COLMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IMPOLECCE COBMECTHOIO BBINOJIHEHUS
y4eOHBIX, TO3HABATEJIbHBIX M HCCIEJOBATEIbCKUX 3a/a4, YBAXKHUTEIbHOTO
OTHOILIEHUS K MHEHHUIO ONIMOHEHTOB NpPU OOCYXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICp)KAHMSA;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU JAEATEIBHOCTH

2) IATPHOTHYECKOI0 BOCIIUTAHHS

c(hopMHUPOBAHHOCTH POCCUNCKOM TPaKTaHCKOM WJICHTUYHOCTH,
MaTpUOTH3MA, YBaXKCHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH HEPEN
Ponunoii, ropmoctu 3a CBOM Kpail, cBOW PoaumHy, CBOHl S3BIK W KYJIBTYpY,
MPOIUIOE W HACTOSAIIEE MHOMOHAIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOIICHUE K NPUPOJHOMY HACJIEAUIO U AMSITHUKAM MPUPOJBI,
NOCTHMXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAaHOBJICHUE U
pa3BuTue OHOJIOTMHM, MOHMMaHUs 3HAYEHUsS OWOJOTUM B IO3HAHUU 3aKOHOB
MPUPO/JIbI, B AKU3HU UYETIOBEKA U COBPEMEHHOTO O0IIECTBA;

uneiHas yOeXIEHHOCTb, TOTOBHOCTh K CIyXEHHI0O W 3ammurte OTteuecTna,
OTBETCTBEHHOCTb 3a €T0 CYIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUMCKOIO HApOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUUECKOTO TTOBEJICHU;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JUYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMYMBOIO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEIIAM, CO3/IaHUI0 CEMBbU Ha OCHOBE
OCO3HAHHOTO TIPUHSATHS IIEHHOCTEH CEMEWHOM KW3HU B COOTBETCTBUU C
TpaguIusIMH Hapoa0B Poccun;



4) 3cTeTH4eCKOT0 BOCITUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYash ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOILICHUH;

MOHUMAaHKE SMOIIMOHAIBHOTO BO3/ICUCTBUS AKUBOU MPUPOJIBI U €€ IIEHHOCTH

FOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTpPEMIICHUE
MPOSIBIISATh KAUeCTBA TBOPUYECKON JTUYHOCTH;

5) ¢usuyeckoro BocmUTaHUsI, (POPMHUPOBAHUS KYJILTYPbI 310POBbSI H
IMOIMOHAJIBLHOTO 0JIAT OOy YU :

MOHMMAaHWE U peanu3alus 370pOBOro U 0Oe30macHOro olpasza KU3HU
(3mopoBoe  muTaHWEe, COOJIIOJICHUE TUTMEHUYECKUX TMPaBWI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHITUH W OTAbIXA, peryispHas Quznueckas
aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO W KOMIICTCHTHOTO OTHOIICHUSA K
cOOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHHUE IIEHHOCTHM TMpPaBWI HHAUBUIYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MaCHOro MOBEICHUS B CUTYallUIX, YTPOKAIOIINX 3I0POBbIO U KU3HHU JIIOJICH;

OCO3HAHHUE IMOCJICJCTBUN W HENMPUITHS BPEAHBIX MPHUBBIYCK (YHOTPEOICHHMS
aJIKOTOJIsl, HAPKOTHKOB, KYPCHHUS);

6) TPy10BOr0 BOCTIMTAHMS

TOTOBHOCTb K TPY/ly, OCO3HAHUE LIEHHOCTU MacTEPCTBa, TPYyA0I00uE;

TOTOBHOCTh K AaKTUBHOHW JI€SATEIILHOCTH TEXHOJOTHMYECKONM M COIHATBHOU
HaIpPaBJIEHHOCTH, CIMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CaAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO JESITCIHHOCTD,

UMHTEpEeC K pas3luyHbiM cepam mnpodeccuoHaNbHOU NeITeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccurn ©W  pearn30BHIBATH
COOCTBEHHBIE )KU3HECHHbIC TLJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHIO M camM000pa30BaHUIO Ha
NPOTSKEHUU BCEW KU3HU,

7) 3K0JIOTHYE€CKOT0 BOCTIMTAHMA:

AKOJIOTUYECKH 1EJIEeCO00pa3HOe OTHOIIEHUWE K NPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOW KYJIbTYpbl: NPUOOPETEHHE OIbITa
[UIAHUPOBAHUS TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX TMOCJIEACTBUNA ISt
OKPY’KaIOLEN Cpelbl,

OCO3HAHUE TJIO0ATBHOTO XapakTepa HKOJIOTUYECKUX MpOOJIeM W MyTel uX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpETaeMble MpPU U3YUYCHHH OHOJIOTHU
3HAHUS W YMEHHUS TPU PEHICHUH TMPOOJEM, CBS3aHHBIX C pPaIlMOHAJIbHBIM
MPUPOJIONIONB30BaHHEM  (COOJIOJICHHE  TMpaBWJI  TOBEACHHS B MPHUPOJE,



HANpAaBJICHHBIX HA COXPAHEHUWE PABHOBECHUA B SKOCUCTEMAX, OXpaHy BHIOB,
9KOCUCTEM, OHochepsI);

AKTUBHOE HEINpHUATHE JCUCTBUM, NPUHOCAIIUX Bped  OKPYkKaroLIEen
MPUPOJIHON cpejie, YMEHHUE MPOTHO3UPOBATH HEOJIATOMPHUSTHBIE AKOJOTUYECKUE
MOCJIEICTBUS IPEATPUHUMAEMbIX AEHCTBUI U PEeI0TBpalIaTh UX;

HaJIMYHUE PA3BUTOrO 3KOJIOTHMYECKOr0 MBIILIEHUS, YKOJIOTHUYECKOU KYJIBbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATBCA MMHU B IO3HABATEIbHOM, KOMMYHHKATUBHOW U COLHAIBHON
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKON ACSATEILHOCTH SKOJIOTUUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHNS

c(hOpMUPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAyKH U OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO Ha JMAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIHLTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YHWUTATEIBCKOW KYyJIbTYpbl KaK CpEICTBa
B3aUMOJICHCTBHS MEXY JIIOJIbMU U TTO3HAHUS MUPA;

MOHUMaHKUE creuupuKu OUOJOTUM KaK HayKd, OCO3HaHUsS €€ poju B
(GbopMUPOBaHUN PANMOHATIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKAlOIIEM MHUpPE KakK O €IUHCTBE MPUPOJIbI, YEJIOBEKa U
oOlllecTBa, B TMO3HAHUU NPUPOIHBIX 3aKOHOMEPHOCTEM U PEIICHUH MNpodsiemM
COXpPaHEHUs IPUPOIHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTU OHMOJIOTMM [Ji1 COBPEMEHHOW IMBUIM3ALIUH
o0OecrieyeHrs] HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pemiaTh  PEeCypcHble  MpPOOJEeMBbl  pa3BUTHUS
YeJI0BeUeCTBa, MOMCKA MyTeH BhIXOJAA U3 IIO0ATBHBIX SKOJIOTMYECKUX MPOOJIeM U
oOecrieueHust  mepexoda K  YCTOMYMBOMY  Pa3BUTUIO,  PAIMOHAIBHOMY
UCIIOB30BAHUIO TPUPOAHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJIYYEHUM OMOJIOTHMYECKUX 3HAHUM B IEJSIX
MOBBIIIEHUS OOIIEH KYyJIbTYphl, €CTECTBEHHO-HAy4YHOW TPAMOTHOCTH, KakK
COCTaBHOM 4YacTH (PYHKIMOHAJIHLHOM T'PaMOTHOCTH OOydaromwuxcs, GopMupyemoi
MIpU U3YYEHUU OUOJIOTHH;

MMOHUMAaHUE CYIIHOCTH METOJIOB IMO3HAHHUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM WCIOJIb30BaTh I[IOJyYaeMble 3HAHUS MJI1 aHajdu3a u
OOBSCHEHUS SIBIICHUM OKPYKAIOUIEr0 MUpa M MPOUCXOIAIIUX B HEM M3MEHEHHH,
yMEHHUE JenaTh OOOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HaydHbIX (DAKTOB U
MMEIOIINXCS JAHHBIX C LEJbI0 MOJYYeHUs! JOCTOBEPHBIX BBHIBOJIOB;



CIOCOOHOCTh CaMOCTOSATEIBHO HCIOJIb30BaTh OMOJOTMUYECKHE 3HAHMS IS
pelIeHus NpoOJIeM B pealbHbIX )KU3HEHHBIX CUTYalMSIX;

OCO3HAaHME LEHHOCTH HAy4YHOW JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIEOBATEIBCKYIO AEATEIBHOCTh HHIANBUIYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIOCOOHOCTh K  HENPEPbIBHOMY  O0pa3OBaHUIO U
caMOO0Opa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM MO OHOJOrMU B
COOTBETCTBUHU C KU3HEHHBIMU OTPEOHOCTAMM.

METANPEIAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysibTaTbl OCBOCHHUSI y4eOHOro mpeamera «buonorus»
BKJIIOYAIOT. 3HA4YUMble 71  (OPMUPOBAHUS MHUPOBO33PEHUSI OOyYaroOlIUXCs
MEXKIUCITUTUIMHAPHBIE (MEKIpPEeIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPAXKAIOIINEC
LEJOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHEUU(PUKY METOJ0B IMO3HAHUS,
UCTIOJIb3YEMBIX B ©CTECTBCHHBIX Haykax (BEIIECTBO, SHEPTHs, SBJICHUE, TPOIECC,
CUCTEMa, Hay4yHbIN (DAKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIICJIOBaHMEe,  HAOJIOJICHUE,  U3MEPCHHE,  OKCICPUMEHT W JIPYTHX),
YHHBEpCaJIbHbIE yueOHble jeiicTBHs (MO3HABATEbHBIC, KOMMYHHKATHBHBIC,
PETYJIATUBHEIE), o0ecrneunBaroIIne dbopmupoBaHue G yHKIIMOHAIBHOM
IPAMOTHOCTH M  COLMAJIbHOW KOMIIETCHIIMM OO0y4Yaronuxcsi, CHOCOOHOCTD
oOyyJaromuxcs UCII0JIb30BATh OCBOCHHBIE MEXKIUCUUTUTMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUA M  yHHUBEpCaJdbHble ydyeOHbIE JCHCTBHUS B
MO3HABATENBHON U COLUMAIBHOMN MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OCBOCHHUSI TMPOrPAMMBI CPEIHETO OOIIEero
00pa3oBaHus JOJKHBI OTPAXKATh:

OBinanenne YHHBEpPCAIbHBIMHA yueOHbIMHU M03HABATEJIbHBIMH
AEeHUCTBUAMMU:

1)6a3oBble JJOru4ecKkue AeHCTBHS

CaMOCTOSITEILHO  (OPMYNUPOBATH U aAKTyalIM3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh TMPU OCBOCHUU 3HAHUU MNPUEMBI JIOTMUECKOTO MBIIIJICHUS
(aHanmM3a, CUHTE3a, CPaBHEHUS, KiIacCU(pUKAIINU, 0000IIEHNUS ), pACKPHIBATh CMBICIT
OHMOJIOTMYECKUX TOHATHH (BBIICIATH MX XapaKTEpHbIC MPHU3HAKH, YCTaHABJIUBATH
CBSI3U C JIPYTUMHU MOHATHSIMH);

OMpEeNeNsATh UETU JEeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JTOCTH>KEHUS, COOTHOCUTD PE3yJIbTAThI JEATEIbHOCTHU C MOCTABICHHBIMH LIETISIMHU

UCIIO0Ib30BaTh OMOJOTUYECKUE MOHATUS 1J1 00BsiCHEHUs (DaKTOB W SIBICHUUN
YKUBOU MPUPOJIbI;



CTPOWTH JIOTUYECKHE pacCykJeHHs (WHAYKTHBHBIC, JCIyKTHUBHBIC, IIO
aHAJIOTUH), BBIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMAaTPUBAEMBIX
SABJICHUSAX, (POPMYIUPOBATH BHIBOJIbI U 3aKJIIOUEHUS,

MPUMEHSTh CXEMHO-MO/ICJIbHbIC cpeAacTBa IS peACTaBICHUS
CYILIECTBEHHBIX CBSI3€M W OTHOLIEHUU B M3Y4Yae€MbIX OMOJIOTHYECKHX OOBEKTaX, a
Takke  MPOTUBOPEYMI  pa3HOro  poja,  BBISIBJICHHBIX B Pa3IMYHbBIX
MH()OPMALIMOHHBIX UCTOUHHUKAX;

pa3pabaThiBaTh IUIaH pEHIeHUs MPOOJIEMBbI ¢ YU4ETOM aHaIM3a HUMEIOIINXCS
MaTepualbHbIX 1 HEMATEepPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JEATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIECTBUM J1ESITEIHHOCTH;

KOOPAMHUPOBATH U  BBIMOJHATH PabOTy B  YCIOBUSIX  PEATBHOTIO,
BUPTYaIbHOTO U KOMOUMHUPOBAHHOTO B3aUMOCHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHUE MIPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

2)6a30Bble HCCJIEeN0BATENbCKIE IeHCTBHA:

BJIQJIETh HABBIKAMH y4€OHO-UCCIEA0BATEIBLCKON U MMPOSKTHOM JIEATeIbHOCTH,
HaBbIKAMU  pa3pelieHuss npodsieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOOB PEIICHUS TPAKTUUECKUX 3a]a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MMO3HAHUS;

UCIIOb30BaTh PA3JIMUHbIE BUBl ACATEIBHOCTH IO TOJYYEHUIO HOBOIO
3HaHUS, €r0 HUHTEpIpEeTallid, NPeoOpa30BaHUI0O M MPUMEHEHHUIO B YYEOHBIX
CUTYaIUsX, B TOM YKCIIE MPU CO3IaHUM YU4E€OHBIX U COLUAIBHBIX TPOECKTOB;

dbopMupoBaTh HAYYHBIM TUIl MBIIUICHUS, BIaJAETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSTUSIMU U METO/IaMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTeIbHOU
JESATENbHOCTU U )KU3HEHHBIX CUTYaLIUsIX;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajauy,
BBIJIBUTaTh TUMNOTE3y €€ pelieHus, HAXOJAUTh apryMEHThl IJi J0Ka3aTelabCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS,

aHAJIM3UPOBATh TIOJIYYEHHBIE B XOJI€ PpCEIICHHS 3aJadydl Pe3yJbTaThl,
KPUTUYECKHU OIICHUBATH UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIIAThH IEJICHANPABICHHBIA MOWCK MEpeHoca CPEeACTB U CIocoOOB
JEUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHMS B IO3HABATEIbHYIO M MPAKTUYECKYIO0 00JIacTH
KUZHEICSITEIBHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEeH;



BBIJIBUTaTh HOBBIE WJICU, MpeJjiaraTh OPUTHHAIBHBIE MOAXOJbl M PELICHHUS,
CTaBUTh MPOOJIEMBI U 3aJ]a4H, JOIMYCKAIOIIME allbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ undopmManmeii:

OPUCHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX MHPOpMAIHK (TEKCTe yIeOHOT0
nocoOusi, HAYYHO-TIOMYJSIPHOW JUTEepaType, OHUOJOTUYECKUX CIOBapsAX W
CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VHTEpHETE), aHAIU3UPOBATH
MH(pOpMaIHIO Pa3INYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATH
e€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopmMyIHpoBaTh 3apPOChl U MPUMEHSATh PA3JIMYHbIE METOJbI MPHU MOUCKE U
otOope Ouojornyeckol MHpoOpMaIuu, HEOOXOIUMON AJIsi BBIMOJHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh OMBIT HUCIOJb30BAHUS HH()POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJbTYPY aKTUBHOTO MCIOJb30BAHUS PA3TUUHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTUMalbHYIO  GOpMYy  TIpEACTaBICHUS
ouosornueckoi nHGOpManuu (CXeMbl, rpaUKH, JUArPAMMBI, TaOJIUIbI, PUCYHKH
¥ Jpyroe);

UCIIOIBb30BaTh HAYYHBIM S3bIK B KauyecTBE CpeACTBa mpu pabore ¢
Oouosornueckoil uHbOpMaNUE: NOPUMEHATh XUMUUYECKue, (U3NYECKHe U
MaTeMaTU4eCKue 3HAKM M CUMBOJBI, (OpMylibl, abOpeBUATYypy, HOMEHKIATYpYy,
UCIONb30BaTh U NIPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJISIAHOCTH,

BJIQJICTh ~ HABBIKAMM  paclo3HaBaHMs M 3alIUThl  HMH(OpMaINH,
MH(pOpMaMOHHOW 0€30MacCHOCTH JIMYHOCTH.

OBiajieHne YHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY J1€/iCTBUSAMM

1)o01menne:

OCYUIIECTBIIATH KOMMYHHUKAIIMU BO BceX cpepax KU3HU, AKTUBHO YUaCTBOBATh
B JIMAJIOTe WM JUCKYCCHH IO CYIIECTBY 00CYXIaeMoi Tembl (yMEHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTENIBHO BBIMOJHEHUS MpeasiaraeMoun
3a/1aud, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA JPYTUX YUYACTHUKOB
JMaJIora WIH JUCKYCCHN);

pacro3HaBaTh HeBepOalbHblE CpeACTBa OOIEHMs, TOHUMATh 3HAYCHUE
COIMAIbHBIX 3HAKOB, MPEANOCHIIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHUTYyallUH,
YMETh CMsITYaTh KOHQIUKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIOCOOAMHM OOIIEHUS W B3aUMOJACIHCTBUSI, MOHUMATh
HaMEpEHHUsl IPYTUX JIOACH, MPOSBISITh YBAKUTEIHHOE OTHOILIEHHE K COOECETHUKY
U B KOppPEKTHOU (popMe popMynupoBaTh CBOM BO3PAKEHHUS;



Pa3BEPHYTO M JIOTUYHO M3JaraThb CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAS esITeIbHOCTD!

MMOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIWBUIYAIbHOU
paboTHI TIPH PELICHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHHUS TPYIIOBLIX OPM B3aMMOJICUCTBUSA MPU PEIICHUU YyUeOHOM 3a/1auH;

BBIOMpaTh TEMATHKY U METOJbl COBMECTHBIX NEUCTBUUA C Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KAXKIOTO WIEHA KOJUIEKTUBA;

NpUHUMATh [€IM COBMECTHOM  JIESTEIBHOCTH, OpPraHU30BbIBATh U
KOOPJIMHUPOBATh JEUCTBUSA MO €€ JOCTHKEHHUIO: COCTABJATH IUIAH JIEHMCTBUM,
pacrpenensaTh poiau ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXKJIaTh pPE3YJIbTaThl
COBMECTHOM pabOTHI,

OLICHWBATh KayeCTBO CBOETO BKJIAJAa M KaXJOTO YYaCTHUKA KOMAaHIbl B
oO1IuiA pe3yabTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TIPOEKThI, OIEHUBAaThb HJEH C MO3WULMU HOBHU3HHI,
OPUTMHAIBHOCTH, NPAKTHYECKOW 3HAYUMOCTH;

OCYIIECTBIIATh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYalUIX, IPOSIBIIATH TBOPUYECTBO M BOOOpaKEHNE, OBITh HMHUIIMATHBHBIM.

OBJ1aieHHEe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMH 1€ ICTBUSIMM

1)camoopranu3anusi:

HCIIOJIb30BaTh OWOJIOTMYECKHUE 3HAHUSA I8 BBIABICHUS TMPOOIEM U HX
peIIeHNs B )KU3HEHHBIX U yUeOHBIX CUTYAITHSX;

BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKHUX 3HAHUW II€JEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JEHCTBUSX U MOCTYIKax IO OTHOLICHUIO K KUBOM MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEILHO OCYIIECTBIATh MMO3HABATEIBbHYIO JECSATEIBHOCTD, BBISBIATH
MpoOJIEMBI, CTaBUTh U (POPMYIHPOBATh COOCTBEHHBIE 3aa4l B 00pa30BaTEIbHOU
NESITEIbHOCTU U )KU3HCHHBIX CUTYAIUSIX;

CaMOCTOSITEIbHO ~ COCTaBIIATh IUJIaH pELIeHUs M[poOJeMbl ¢  y4€ToM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M IIPEATIOYTEHUMN;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

pacuIupsTh paMKH y4eOHOTO IIpeAMETa Ha OCHOBE JTUYHBIX MPEOUYTCHUH ;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHune;

OIICHHUBATh MPUOOPETEHHBIHN OIBIT,;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOWH IJPYIUIUA B
pa3HbIX OOJACTAX 3HAHUM, MOCTOSIHHO TOBBIINIATH CBOM 0Opa3oBaTENbHBIN U
KYJBbTYPHBIA YPOBEHb.



2)CaMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHTYAIlUsIM, BHOCUTh KOPPEKTHBBI B JICATEIHHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJILTATOB LIEJISM;

BJAQJICTh  HABBIKAMHU  TI03HABATCIbHOW  peICKCMM  KaK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUHA W MBICIHMTEIbHBIX IPOIECCOB, WX PE3yJbTaTOB U
OCHOBAHHM, HCIIONB30BaTh NPUEMBI pedIeKCUU IS OLICHKH CHTYyallMH, BBIOOpA
BEPHOT'O PEIICHHUS,

YMETh OIICHHUBATh PHUCKH M CBOCBPEMEHHO MPHHHMATH PEIICHUS IO HX
CHIDKEHHUIO;

NPUHAMATh MOTHBBI M apryMEHTBl JPYrMX WPHU aHaU3e pPe3yIbTaToB
JCSITEIILHOCTH;

3)npuHsiTHE Cedsl U APYTUX:

MPUHAMATH ceOsl, ITOHMMasi CBOM HEJIOCTATKH U JOCTOMHCTBA,;

NPUHAMATh MOTHBBI M apryMEHTBl JPYrMX NpH aHalu3e pPe3yIbTaToB
JCSITEIILHOCTH;

NPHU3HABATH CBOE MPABO M MPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C IMO3UIIUHU IPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmetHbIe pe3ynbTaThl ocBoeHHs mporpamMmmbl COO mo Owojoruud Ha
0a30BOM ypOBHE BKJIIOYAIOT crieliupuyecKkue sl yueOHOTo npeamMera «buonaorus»
Hay4HbI€ 3HAHUS, YMEHHS U CIOCOObI JEHUCTBUM MO OCBOCHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI ACSATEILHOCTU IO MOJYYSHUIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHUM B Pa3IMUHBIX YYEOHBIX CHUTYallMsIX, a TaKXKe B peajbHbIX
KU3HEHHBIX CHUTYaIlUsX, CBSI3aHHBIX C Ouosiorued. B mporpamme mnpenMeTHbIe
pe3yAbTaThl MPEICTABICHBI 1O F0/1aM O0yUYEeHUSI.

[IpenMeTHBIE pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce TOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OUOJIOTUU B CUCTEME HAyYHOT'O
3HaHUS €CTECTBEHHBIX HAayK, B (OPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KApTHUHBI MHpPA U HAYYHOIO MHUPOBO33PEHHS, O BKIAJIE€ POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMONOTHH, (YHKIIMOHAIBHOM
IPaMOTHOCTHU YEJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 3a/a4;

YMEHUE pPacKpbhIBaTh COAECPKAHHE OUOJOTHMUECKUX TEPMHUHOB U TOHSTHIA:
KW3Hb, KJIETKa, OpraHusM, Merabonmm3M (OOMEH BEIIeCTB W IPEBpAICHHE
SHEPIHH), TOMeocTa3 (CaMOperyJislus), ypOBHEBAsT OpraHW3AIlHs JKUBBIX CHUCTEM,



CaMOBOCIIPOM3BE/ICHHE (PETPOIYKIINS), HACICICTBEHHOCTh, H3MECHYUBOCTh, POCT H
pa3BUTHE;

YMEHHE H3Jlarath OHWOJOrMYecKre Teopuu (KIETOYHas, XPOMOCOMHas,
MYyTallMOHHAs, IICHTPaJbHAsS JOIMa MOJICKYJSIDHOW  OWOJIOTHH), 3aKOHBI
(I'"Mennenst, T.Moprana, H. V1.BaBuiioBa) u yueHust (0 1eHTpax MHOTOOOPa3us U
MPOUCXOXKICHHS KyJIbTypHBIX pacTeHuit H. M1.BaBuiioBa), onpeaesisats TpaHHIIbl KX
MIPUMEHHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJAMHU HAYYHOTO MO3HAHUS B OMOJIOTHU . HAOIIOJICHUE U
OMHUCAHUE >KUBBIX CHUCTEM, IPOILIECCOB W SIBJICHUMN, OpraHu3alus U MPOBEACHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHWE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKJy HCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHHE IOJYYEHHBIX
pEe3yAbTaTOB, UCIOJIL30BAHHBIX HAYYHBIX MOHSTHH, TEOpPUM U 3aKOHOB, YMEHHE
JieaTh BEIBOJBI HA OCHOBAHHUY MOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIACISTH CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOECHHOCTH
MPOIIECCOB: OOMEHA BEUIECTB U MPEBpAIllCHUSI SHEPrUU B KJETKe, (HOTOCHHTE3a,
IUIACTUYECKOIO0 M HIHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHHUSI, PA3MHOXKEHUS, WHAUBUIYAIbHOTO pa3BUTUS OpraHuU3Ma
(oHTOrEHE3);

yMEHUE MPUMEHATHh MOJYYEHHBIEC 3HAHUA Jisl OOBSICHEHUS OMOJIOTMYECKUX
MPOLIECCOB U SIBJICHUM, Ui NMPUHATUA NPAKTUYECKUX PELIEHUW B IMOBCEIHEBHOU
KU3HU C LeNblo obecrneueHuss O€30MacCHOCTH CBOErO 3J0pOBbS U 3/10POBbS
OKPY’KaIOIIUX JIFOJIEH, COOI0/ICHUS] HOPM TPaMOTHOTO MOBEICHUSI B OKpY Karoen
MPUPOJIHON Cpele, MOHMMAaHUE HEOOXOJUMOCTU HCIOJIb30BaHUS JOCTHKEHUU
COBPEMEHHOI ounosoruu u OMOTEXHOIOTUI UL palMOHAJIBHOTO
MPUPOIOTIOJIH30BAHUS,

yMEHUE peliaTh JJIEMEHTapHble TEHETHUYECKHUE 3aJaud Ha MOHO- H
JUTHOPUJIHOE CKpELIMBAHHUE, CIEIUICHHOE HAacleI0BaHUE, COCTABJISATh CXEMBI
MOHOTHOPUHOTO CKpEIIMBAHMS ISl MpEACKa3aHusl HACIEJOBAaHUS MPU3HAKOB Y
OpraHU3MOB,;

YMEHHUE BBITIOJNHATH J1a0OpaTOpHbIE M TMPAaKTUYECKHE pPadoThl, COONIOATH
npaBuiia mpu padbote ¢ yueOHbIM U JJa0OPATOPHBIM 000PYI0BAHUEM ;

YyMEHUE KpPUTHYECKH OILICHUBATh W HMHTEPHOPETUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO COJIEpXAHHUS, BKIIOYAIONIYI0 T[ICEBJIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX HCTOYHHUKOB (CPECTBAa MAacCOBOH MH(OPMAIIMH, HAYYHO-TTOMYJISIPHbIC
MaTepUabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OWOJIOTHH,
MeJIMIIUHE, OMOTEXHOJIOTUH;



YMEHHE CO037]aBaThb COOCTBEHHbIC NHUCHBMEHHBIE U YCTHBIE COOOIICHHUS,
0000111as1 OMOJIOTUYECKYI0O MHGOPMAIIMIO M3 HECKOJbKHX HMCTOYHHUKOB, IPaMOTHO
UCII0JIb30BaTh MOHSITUNHBIN anmnapaTt OMOJIOTUH.

[IpenMeTHBIE pe3yabTaThl OCBOCHHUS yueOHOro mpeamera «buonorus» ¢ 11
KJlacce TOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OUMOJIOTUU B CUCTEME HAYyYHOT'O
3HaHUSI E€CTECTBEHHBIX HAayK, B (OPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KApTHUHBI MHpPA U HAYYHOIO MHUPOBO33PEHMS, O BKIAJIE€ POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OWONOTHH, (YHKIIMOHAIBHOM
IPaMOTHOCTHU YEJIOBEKA JIJIsl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHUE pPacKpbIBaTh COAECPKaHHE OUOJOTHMUECKUX TEPMHUHOB U TOHSTHIA:
BUJI, TIOMYJIAIMS, TCHO(MOH I, SBOJOIMS, JBIKYIIUE CHIBI ((haKTOPBI) SBOIIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BUA000pa30BaHUE, SKOJOTHUYECKUE (HaKTOPHI,
AKOCHUCTEMA, NPOJYIEHThI, KOHCYMEHTBI, pPEAYyLEHThl, 1ENU MUTAHUS,
JKOJIOTHYEeCcKas MupamMua, OrnoreoreHos, ouocdepa,

YMEHHE H3JIaraTh OWOJIOTHYECKHWE Teopuu (dBoNOnMOHHAs Teopus Y.
JlapBrHA, CHHTETHYECKas TEOPHUS SBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimieBoro cxonactBa K. M.bapa, uepenoBaHusi TJIaBHBIX HaIpaBlICHUW U
nytei sBomoruu A. H.Cepepruosa, yuenus o Ouochepe B. M.Bepnamckoro),
OMPENIENATh TPAHULbl UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM,;

yMEHHUE BIAJETh METOJAMHU HAYYHOTO MO3HAHUS B OMOJIOTHU . HAOIIO/ICHUE U
OMHUCAHUE >KUBBIX CHUCTEM, IPOILIECCOB W SIBJICHUW, OpraHu3alus U MPOBEACHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHWE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKJy HCCICAYEMbIMU BEIUYMHAMU, OOBSICHEHHE IOJYYEHHBIX
pEe3yAbTaTOB, UCIOJIL30BAHHBIX HAYYHBIX MOHSTUH, TEOpPUM U 3aKOHOB, YMEHHE
JieaTh BEIBOJBI HA OCHOBAHHUM MOJYYEHHBIX PE3YIbTATOB;

YMEHUE BBIJIETSATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OHOJOTUUYECKUX
OOBEKTOB: BHUJOB, NOMYJALMI, TMNPOAYIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB,
OMOTeOIEHO30B M SKOCUCTEM, OCOOCHHOCTHM MPOLIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOI'0 0TOOpa, BHA000pa30BaHMS, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBUSA JKOJOTMYECKUX (PAKTOPOB HA OpraHU3MbI, MEpeHOca
BEIIECTB M IOTOKA DJHEPrud B SKOCUCTEMAxX, AHTPONOTCHHBbIX HW3MEHEHUU B
AKOCHUCTEMaX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U OHOT€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJyYEHHBbIEC 3HAHUSA Jisl OOBSICHEHUS OMOJIOIMYECKUX
IPOLIECCOB U SIBJICHUM, Ui NPUHATUA NPAKTUYECKUX PELIEHUW B IMOBCEIHEBHOU
KU3HU C Iedbl0 o0ecreueHus Oe30MacCHOCTH CBOETO 3/I0POBbS U 370POBbS
OKPY’KAIOIIUX JIFOJIeH, COOI0/ICHUS] HOPM TPaMOTHOTO MOBEICHUS B OKpY Karoen



MPUPOAHON Cpene, MOHMMAaHUE HEOOXOIUMOCTH HWCIIONh30BAHUSA JOCTKEHUN
COBPEMEHHOU OMOJIOTHY IS PAIMOHAIBHOTO MTPUPOIOTIOIH30BAHNS,

YMEHHE periaTh JIEMEHTApHbBIE OMOJIOTUYECKUE 3a7aud, COCTABIISATH CXEMBI
MepeHOCa BEIIECTB M SHEPTUH B 3KOCUCTeMaXx (IIEeNy MUTAHHUSA);

YMEHHUE BBITIOJNHATH JIa0OpaTOpHbIE M MPAKTUYECKHE PadoOThl, COOIIOJATH
npaBuiia mpu padbote ¢ yueOHbIM U JJa0OPATOPHBIM 000PYI0BAHUEM ;

YMEHHE KPUTHYECKH OIICHHBAaTh W HWHTEPIPETUPOBATh WH(GOPMAIIHIO
OMOJIOTHYECKOTO COACpKAHUS, BKIIOUYAIONIYIO TICEBIOHAYYHBIC 3HAHUSA W3
pa3IMYHBIX HCTOYHHUKOB (CPEICTBA MAacCOBOH MH(OPMAIIMH, HAYIHO-TTOMY/ISIPHbIC
MaTepuaibl),  pacCMaTpUBaTh  IJIOOATBHBIC  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3UIINIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE NMCHMEHHBIE W YCTHBIC COOOIICHUS,
0000111as1 OMOIOTUYECKYI0O MHGOPMAIIMIO M3 HECKOJbKHX HCTOYHHUKOB, IPaMOTHO
MCIIOJIb30BaTh MOHSATUWHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBo yacos
n| HaumeHnoBaHue pa3nesioB DuekTpoHHbIe (HU(POBbHIE)
KoHnTpoJubH IIpakTHYeck
/ | wTeM mporpamMmsl Bcero o0pa3oBaTejbHbIE PECYpPChI
I ble padoThI ne padoTsbl
1 buonorus xak Hayka 2 1 0.5 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
Kussie cucrte
2 HIBBIE CHETENDBL X 1 0 0 bubmuoteka I{OK https://m.edsoo.ru/7f41¢c292
opraHu3anus
X -
3 VIMITICCIAH COCTan H 8 0 1 BuGnuorexa LIOK https://m.eds00.ru/7f41c292
CTPOECHHE KIIETKU
4 KuzuenesTeIbHOCTD KIETKH 6 0 0 Bbu6nuorexa LIOK https://m.edsoo.ru/7f41¢292
PazmHoOxeHuE 1
5} WH]IMBUIyaIbHOE Pa3BUTHE 5} 0 1 bubnmoreka [{OK https://m.edsoo.ru/7f41c292
OpraHU3MOB
H
6 ACICACTBEHHOCTS 1 8 0 15 bubmuoteka I{OK https://m.edsoo.ru/7f41¢c292
W3MEHYHUBOCTH OPTaHU3MOB
Cene .
7 HICKIL, OPTatiHsvon 3 1 0 bubnmoreka [{OK https://m.edsoo.ru/7f41c292
OcHOBBI OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 0 0 bubnmoreka [{OK https://m.edsoo.ru/7f41c292




OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34




11 KJIACC

Ne Kosmn4yecTBo yacos
HaumeHoBaHue pa3esioB U TeM DiexkTponHbie (uppoBbIe)
n Konrpoububl | IIpakTnuyecku
NpPOrpaMMblI Bcero o0pa3oBaTejbHbIE PeCypPChl
/ e padoThI e padoThI
n
bu6nuorexa [JOK
1 IBomoUKOHHAs GHOTOTHA 9 1 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE 9 0 05 bu6mmoreka [IOK
JKU3HH Ha 3eMiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mel U OKpyKaro1as 5 0 1 bubmmoreka [JOK
cpena https://m.edsoo.ru/7f41cc74
Coo011ecTBa ¥ 3KOJOTHYECKHE bubmuoreka [JOK
4 9 1 0
CHCTEMBI https://m.edsoo.ru/7f41cc74
bu6nuorexa [JOK
> Pesepsiioe Bpens 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 9 95
I[MTPOI'PAMME '







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnnuyectBo yacos Hara
Ne DJIeKTpOHHBbIe U (POBHIE
Tema ypoka Bcer | KonrtpouasHn | IIpakrnuec U3y4eH
n/n o0pa3oBaTebHbIC PeCypChl
0 ble pa0doThl | Kue pabdoTel | Ui
Bbu6nuorexa [JOK
1 Buosorus B cucteme Hayk 1 0 0 https://m.edsoo.ru/863e6122http
s://m.eds00.ru/863e632a
Meroas! 03HaHUS )KUBOU Npupoabl. [IpakTuyeckas
2 abota Ne 1 «Mcnonp30BaHue pa3muIHBIX METOJIOB 1 0 0.5 bubmorexa LIOK
P B p A ' https://m.edso0.ru/863e6122
IIPU U3YYECHUH OMOJIOTHUYECKHX 0OBEKTOBY
bubmuoreka [JOK
B 1 1
3 XOAHAs KOHTPOIIbHAA paboTa 0 https://m.edso0.ru/863e6564
Bbuonornyeckne cCUCTEMBI, IPOLIECCHI UX U3YyUCHHUS.
4 XUMHUUYECKUN COCTaB KIIETKU. Boa u MuHepanbHble 1 0 0 bubmmorexa LIOK
$ oA P https://m.edso0.ru/863e674e
COJIH
5 benku. CoctaB u cTpoeHue OeKoB 1 0 0 Bubmmorexa LIOK

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




®epMeHThI — OHMOJIOTHYECKUE KaTaTu3aTOPhI.
JlaGopaTopnas padora Ne 1 «M3yuenue

bubmuoreka [JOK

6 0.5
KaTaJIUTUYECKOW aKTHBHOCTH (pepMEeHTOB (Ha https://m.edso0.ru/863e6b72
npuMepe aMuiia3bl WM KaTaia3bl)»
bubmuoreka [JOK
7 JJI
YreBonsL. Jimm 0 https://m.edso0.ru/863e6870
Bbu6nuorexa [JOK
H .ATD
8 YICICHHOBRIC KUCTOTR 0 https://m.edso0.ru/863e6d5¢c
Hcropus n metoas! nu3ydeHus kietku. Knetounas bu6mmoreka [IOK
9 0
Teopus https://m.edso0.ru/863e6e88
10 Knerka kak 1eiaocTHas )KuBasi cUCTeMa 0
CrpoeHnue sykapuotnyeckoil kierku. JlaboparopHas
abota Ne 2 «/3yyeHue CTpoeHuUs KIETOK pacTeHUI bubmoreia OK
11 P - 6 5 N ’ 0.5 https://m.edso0.ru/863e6ffOhttps
KUBOTHBIX, 'PUOOB U OaKTepuil 0L MUKPOCKOIIOM /M. edsoo.ru/3636716¢
Ha TOTOBBIX MUKpPOIIpENapaTax U UX ONHUCAHUE»
Bbu6nuorexa [JOK
12 OOMeH BeleCcTB WK MeTa00IN3M 0 https://m.eds00.ru/8636766¢
13 doTocuHTE3. XEMOCHHTE3 0 buomiorexa LIOK

https://m.edso0.ru/863e7c98




bubmuoreka [JOK

14 DHepreTHHeCKui 0OMeH 0 https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UKII KICTKH. /lelIeHre KICTKHU.

15 Muros. JlTaboparopHast padota Ne 3 «HaGmonenue 05 bu6mmoreka [IOK
MHTO3a B KJIETKaX KOHYMKA KOPEIIIKA JIyKa Ha ' https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKpPOIIpemapaTax»

Bbu6nuorexa [JOK
16 buocunTes 6enka. Peakiius MaTpuyHOTO CHHTE3a 0 htts://m.edsoo.ru/8636796e
Bbu6nuorexa [JOK

17 Tpancriuns — drocurtes benra 0 https://m.edsoo.ru/863e796e

bubmuoreka [JOK

1 H —

8 €KJIETOUHBIE (DOPMBI )KU3HU — BUPYCHI 0 httos://m.edsoo.ru/86367540
Bbu6nuorexa [JOK
19 @opMBI pa3MHOXKEHUS OPraHU3MOB 0 https://m.edsoo0.ru/863e81b6http
s://m.edso0.ru/863e831e
Bbu6nuorexa [JOK
2 Meii
0 eHos 0 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJOBBIX KIETOK.
21 OmnonotBopenue. JlabopaTopHas padora Ne 4 05 bubmmorexa [JOK

«M3yueHne cTpoeHHUsI OJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

https://m.edsoo.ru/863e81b6




bubmuoreka [JOK

22 NHuBuayanbHOE pa3BUTHE OPraHU3MOB 0 https://m.eds00.ru/86368436

93 ['eneTnka — HayKa 0 HACJIEICTBEHHOCTH U 0 bubmmoreka [JOK
U3MEHYUBOCTHU https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEAOBaHUS IPU3HAKOB. 0 bubmmoreka [JOK
MoHoruOpuIHOE CKpPEIIMBAHNE https://m.edso0.ru/863e8878

25 JurubpunHoe cKpeuBanyue. 3aK0OH He3aBUCUMOTO 0 bu6mmoreka [IOK
HACJIEOOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaCJIeJOBaHUE MTPU3HAKOB.

26 JlaGopatopnas pabora Ne 5 «M3yueHue pe3yabTaToB 05 bu6mmorexka [IOK
MOHOTHOPHUHOTO U JUTUOPUIHOTO CKPEIIUBAHUS Y ' https://m.eds00.ru/863e8c60
Ipo30¢ Il Ha TOTOBBIX MUKpOTIpEnapaTax»
I'eneruka nona. HacnegoBanue npu3HaKos, bubmmorexa [JOK

27 0
CLEIJICHHBIX C II0JI0M https://m.edso0.ru/863e8c60
N3menunBocTh. HenacneacTBeHHas H3MEHUYUBOCTD.

08 JlaGopatopnas pabora Ne 6. M3yueHnue 05 bu6mmoreka [IOK

MOIU(DUKAITMOHHON N3MEHUYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psifia U BapUalMOHHOW KpUBOW»

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




HacnencrBennas nsmMmeH4unBocTh. JlabopaTopHas

. bubmuoreka [JOK
29 pabota Ne 7. «AHanu3 Mytauuii y 1po30¢uibl Ha 1 0.5 httos://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpemapaTax»
bubmuoreka [JOK
30 Penernia seonexa 1 0 https://m.edso0.ru/863e8d78
31 HTorosast KOHTpOJbHAS padoTa 1 0
Bbu6nuorexa [JOK
32 Ceneiuns Kak Hayka o npouece 1 0 https://m.edso0.ru/863e9214
33 MeToapl U JOCTHXKEHUSI CENEKIINK PACTEHUN U 1 0 bubmmorexa [JOK
KUBOTHBIX https://m.edso0.ru/863e9214
bubmoreka [JOK
34 buoTtexHonorus Kak oTpaciib Iponu3BoJICTBA 1 0 https://m.eds00.ru/86369336
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 4




11 KJIACC

KoJsm4yecTBo yacoB
Hara JJIeKTPOHHBbIE HU(PPOBBIE
Ne KonTpousb 6
/i Tema YpoKka Bcer _ HpaKTquc H3Yy4YCH oopa3oBaTeJbHbIC
0 KHe paboTbl | Hd pecypcel
padoThI
N bubmuoreka [JOK
1 OBOMIONHUA 1 MCTO/EI €& H3YHCHMS 1 0 0 https://m.edsoo.ru/863ea20e
5 Hctopust pa3BUTHS MpeICTaBICHUNA 00 BOIOIHH. 1 0 0 bu6mmoreka [IOK
MuUKpO3BOTIOLMSA https://m.edso0.ru/863e9570
bubmoreka [JOK
3 Bxommas koutposLHaz padora ! ! 0 https://m.edso0.ru/863e9cle
ITo KaK JJIeMEHTapHas € a a
. HYHHHH’IH p JICMCHTAapH g HH;)H:LLI «EHH 1 . 0 0.5 bubmmorexa LIOK
sBomtouuu. Jlabopatopuas padora Ne paBHEHHE . https://m. eds0o.ru/863699¢6
BUJIOB 10 MOP(}HOIOTHUECKOMY KPUTEPUIO»
5 JIBrokytye cvitbl (3JIeMEHTapHbIE (aKTOPHI) 1 0 0 bu6mmoreka [IOK
JBOJIIOIUH https://m.edso0.ru/863e9da4
y bubmmoreka [JOK
6 EctectBennslit 0T00p 1 ero hopMbl 1 0 0 httos://m.edsoo.ru/863e9ed0




Pe3ynpTaThl 3BONIONNHN: TPUCTOCOOIEHHOCTh
OpraHu3MOB U BUJI000pa3oBanue. JlabopaTopHas

Bbu6nuorexa [JOK

7 0.5
pabota Ne 2 «Oncanue npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHusma 1 €€ OTHOCUTEJIBHOTO XapaKTepa»
8 Hamnpagnenus v myTu Makpo3BOJIIOIIUU 0 bubmmorexa LIOK
P It P . https://m.edso0.ru/863e9cle
9 HeoOpaTumocTs 3BoIONINN 0
10 WcTopus xxu3HU Ha 3eMiie U METO/bl €€ U3yUeHUs 0
Bbu6nuorexa [JOK
11 ['unores OUCXOXK]IE KH3 a 3emJie 0
HHOTE3BT IPOHCXONICHHIA HHUIHHI Ha SCMIT https://m.edsoo.ru/863ea5a6
12 PazButue xu3HU Ha 3emiie 0 3paM U ieproam 0 bubmmorexa [JOK
P pHOA https://m.edsoo.ru/863eatbe
OcHOBHBIE ATarnbl 3BOIIOLUN PACTUTEIHHOTO U
13 XKUBOTHOTO Mupa. [TpakTnueckas padora Ne 1 05 bu6mmoreka [IOK
«M3ydyeHne HCKONIaeMbIX OCTaTKOB PACTEHUMN U ' https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJIJICKITUSX»
14 CoBpeMeHHast cucTemMa OpraHu4eckoro Mupa 0 bubmmorexa [JOK
P P P https://m.edsoo.ru/863ea48e
bubmmoreka [JOK
15 DBoonus YeoBeka (aHTpOToreHes) 0 1

https://m.edsoo.ru/863eac2c




bubmuoreka [JOK

16 JIBmxyiue cuibl ((haKkTopbl) aHTPOIIOTeHE3a 0 httos://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIMM SBOJIIOLUH YEIOBEKA 0
UYenoBeueckue packl U NPUPOAHBIC aAanTalluu bubmmoreka [JOK
18 0
YyernoBeKa https://m.edsoo.ru/863eaea2
19 PezepBHbIit ypok. O6001IeHHE IO TEME 0
«BO3HUKHOBEHUE U Pa3BUTHE JKU3HU HA 3eMiie»
20 DKOJIOTHs KaKk HayKa 0
bubmuoreka [JOK
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKUE (HaKTOPhI 0 https:/m.edsoo.ru/863eafec
Abuotnueckue pakropsl. Jlaboparopnast padorta Ne 3.
«Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3
22 astl?i MecT obuTanus». JIabo aTop Hast pabota Ne 4 0.5 bubmmorexa LIOK
P ' paTopHasi p C ' https://m.edso0.ru/863eb10e
«BrusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KoJieyca»
Bbu6nuorexa [JOK
2 b 0
3 HOTHICCKHE (aKTOpb! https://m.edsoo0.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKH TOMYIISAIINH.
24 [MpakTraeckas pabota Ne 2 «[Toacu€r mmoTHOCTH 0.5

MONYJIALIMM pa3HBIX BUJOB PACTCHUI»




bubmuoreka [JOK

25 CooO0riecTBa OpraHu3MoB — OHOIEHO3 httos://m.eds0o.ru/863ehA6a
26 DKOJIOTUYECKUE CUCTEMBI (3KOCHUCTEMBI) bubmoreia OK
https://m.edso0.ru/863eb46a
97 OCHOBHBIE NIOKA3aTENN IKOCUCTEMBI. DKOJIOTHUECKUE bu6mmoreka [IOK
nupamubl. CBoiicTBa skocucteM. Cykueccus https://m.edso0.ru/863eb5fa
28 [IpupoiHbIE 3KOCUCTEMBI
29 AHTpPOTIOT€HHBIE HKOCUCTEMBI
bubmoreka [JOK
30 b — 17100 3
nochepa — raodanpHas SKOCHCTEMA 3eMITU httos://m.edsoo.ru/863ebbse
31 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OMOC]EpHI. bubmmoreka [JOK
YenosedecTBO B Ouochepe 3emin https://m.edsoo.ru/863ebd16
32 HTorosast KOHTpoJbHAsA padoTa
Bbu6nuorexa [JOK
33 CocyiecTBOBaHNE TPUPOJIBI U YETOBEYECTBA

https://m.edsoo.ru/863ebale
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PesepBuriit ypok. O600meHe TeMbl «Coo0IiecTsa u
9KOJIOTHUECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

* buonorus, 11 knacc/ ITonomapésa U.H., Kopuunosa O.A., Jlomununa T.E. u
npyrue; nox penaxkuuen [lonomapépoii M.H., O61ecTBO ¢ orpaHu4eHHOM
oTBeTCTBeHHOCTHIO M3narenbckuii ieHTp «BEHTAHA-I'PA®»; AkiinonepHoe
obmecTtBo «M3naTenbcTBO «IIpocBemenue»

buonorus: 10 kimace/ B.B. ITaceunnk, A.A. Kamenckuii, A.M. Pyonos;
[TpocBemenue, 2023.

METOJINYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA

"Buomorus. O6mas 6uonorus 10-11 kmaccel. MeToaudeckoe nocobue K yd. B. B.
[Naceunuka. Beptukans. ®I'OC"

[Mompo6uee: https://www.labirint.ru/books/484908/

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HMHTEPHET

1. https://workprogram.edsoo.ru/work-programs/1415489

2. https://books.google.ru/books?id=v8UODWAAQBAJ printsec=frontcover
hl=ru#v=onepage g f=false



