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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 1O OHOJOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEesICHUS
OAX0/M0B K (DOPMHUPOBAHMIO COJEpKaHUsA ydeOHoro mnpenmera «buonorus» cocTaBuIM:
koHuentyaiabHbie nonoxenns @I'OC COO o B3auMoOOYCIIOBIEHHOCTH LENEH, COIEpyKaHMS,
pe3yabTaToB O0y4YeHHS U TPeOOBAHUN K YPOBHIO HOJATOTOBKU BBIITYCKHHUKOB, TOJIOKEHUS 00
Oo0MMX LEISIX M NPUHIUIAX, XapaKTEepU3YIOIIHUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O criennpuke OUOJIOrHuH,
e 3HAYCHWU B TMO3HAHWU >KUBOH MPHUPOIBI M OOECIEUCHHM CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o 61onoruu u €€ CTpyKTypa.

[Tporpamma no Guosnoruu AaéT MpeacTaBieHue O LelsaX, 00 oOuel crpareruu o0ydyeHus,
BOCIIUTAaHUSI M Pa3BUTUS OOyYarOMIMXCS CpeacTBaMHu ydeOHoro mpenmera «buomorusy,
ompefieNsieT 00s3aTeNbHOE IPEAMETHOE COJEp)KaHHe, €ro CTPYKTypY, paclpelelieHHue II0
paszenaM M TeMaM, PEeKOMEHAYyEeMylO IOCJe0BaTeIbHOCTh M3Y4YEeHUs y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeJIbHOrO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJatomXCsl.

B mporpamme 1o OHOJOTHHM Tak)Ke YYUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M MpPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATENbHOCTU/yUeOHbIX JeHCcTBUI 00yUYaroMXCcs 10
OCBOEHUIO COJIEpPKaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) peaqu30BaH MPUHIUI
IPEEMCTBEHHOCTH B H3y4YeHUM Ouojoruu, Onarojapss uYeMy B HeH IpocMaTpUBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
IPEJCTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydyeHMEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAaHUH O CTPOCHUHU KHUBBIX CHUCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe 1O OHOJOTHH YJEIeHO BHHUMAaHHE HCIOJIB30BAHUIO MOTYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTMUYECKH 1€I1eco00pa3HOro MOBEACHUS B OKpPY:Karollled MpUpoAHOH cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATETBHOCTH 4YEIIOBEKa Ha COCTOSIHHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CWJIICHHE BHUMAaHHSA K TPUKIAJHOW HAINPaBICHHOCTH Y4eOHOTO
npeamera «bUOIOrHs» MPOJUKTOBAHO HEOOXOJIUMOCTBHIO 0OeCreueHHs! YCIOBUM NSl pelIeHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas Mpernoiaraet
dopmupoBaHrEe y OOYYarOIIUXCS CIIOCOOHOCTH afaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxkHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOydalOIIMXCs MPEACTaBICHUH O HAayyHOW KapTHHE MHDA,
pacmmpsieT ¥ 00001aeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIOLWHU, CO3MaéT YCIOBHS JIs: TIO3HAHHWS 3aKOHOB JKUBOW TIPUPOJIEI,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY .



bonbmioe 3HadeHwe OWONOTHS HMMEET TakkKe JUIsl PELIEHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33aJa4 CPEIHEro oouiero oopa3oBaHus, couuann3anun odyyaromuxcs. M3yyenue
Ounonoruun obecrieynBaet yCIIOBUS I E: (dhopMupoBaHHUsI MHTEJUICKTYaJIbHBIX,
KOMMYHHMKAIIUOHHBIX U HH(MOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYJIBTYpBI, CIOCOOCTBYET
UHTETpay OUOJIOrMYECKUX 3HAHUN C MPEICTaBICHUSIMH U3 APYTUX YUYEOHBIX MPEIAMETOB, B
qacTHOCTH, (pu3uku, Xumun u reorpadun. Ha3BaHHBIC TONOKEHUS O PETHA3HAYCHUH YI€OHOTO
npeamera «buonmorus» CoCTaBUIM OCHOBY Ui OIpEICNICHUS IMOJIXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHIO €TO COAEPIKAHUS, TPEICTABICHHOIO B IPOrpaMMe Mo OHMOJIOTHH.

OTt60p conepkanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C
HO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JOJIKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMBbIC ISl (POPMUPOBAHHS OOIIECH KYJIBTYpHI, ONMPEACISIONUe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel NpPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKON nesTenbHOoCTH. Ocob0e MECTo B ATOM CHUCTeMe 3HAHUI
3aHMMAIOT 3JEMEHTHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa H IEHHOCTHBIX
OpHUEHTAIUIX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3AlUNA OHOJIOTHYeCKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEepXKaHUS Y4yeOHOro Marepuaia B HporpamMmme Mo OHOJIOTHUH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENbHBIX OCOOEHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHM3alUM W 3BOJIOLMU. B COOTBETCTBMHM C 3THUM B
CTpYKType yueOHoro npeamera «buonorus» BblIeNeHBI CIEAYIOUIUE COAEpIKATEIbHbIC JTNHUU:
«buonorus kak Hayka. MeToabl Hay4HOTro Mo3HaHUs», «KieTka kak OUOIorHYecKas CUCTEMAy,
«Opranusm kak Ouosiornyeckas cuctema», «CucrtemMa U MHOroo0pasue OpraHMuecKkoro Mupay,
«OBOJIOLHUS )KUBOU MPUPOIBD, « IKOCUCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydenust ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBIQJICHHE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKUIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIIOJIb30BaTh 3TU 3HAHUS I TPAMOTHBIX JICWCTBHI B
OTHOIIIEHUU OOBEKTOB KMBOW MPUPOJIBI M PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 06a3o0BOM ypoOBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUMW O OWOJOTHYECKUX TEOPHSIX, YUYEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTEe3ax, MpaBWiIax, CIyXKallMX OCHOBOM Uisl (opMHUpOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O METOAaX HAy4yHOro IO3HaHWf,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3alluH,
BBIJIAIONTUXCS] OTKPBITUSX U COBPEMEHHBIX MUCCIIEIOBAHUIX B OUOJIOTHH;

dbopmupoBaHne y OOyYarOUUXCs TMO3HABATEIbHBIX, MHTEIJICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAayYHBIX B3TJISJIOB,
UJeN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHME Yy oOOydJaromuxcsi oOumel KyJabTypbl, (YHKIHOHAJIBHON TIPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATH W OIEHWBATH SIBJICHUS OKPY’KAIOIIETO MUpa KUBOW MPUPOIBI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOMIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OHMOIOTHYECKHX
3HAHUN B MPAKTHYECKOW JEATETHPHOCTH 4YEIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI B arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXIAEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOIEHHUS STHUECKUX HOPM MPH MPOBEICHUU
OMOJOTUYECKHUX UCCIIEJOBAHMIA;



OCO3HAHHE LEHHOCTH OMOJOTMYECKUX 3HAHWM JJIsl TIOBBIIICHHUS YPOBHS 3KOJOTHYECKON
KYJbTYPBI, 17151 OPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN U YMEHUH B IIOBCEIHEBHOM JKU3HU JJIS OLEHKHU
MOCNEACTBUIM CBOEH NEATENbHOCTH IO OTHOIIEGHUIO K OKpY’XKarouied cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHUIAKTHKY 3a00JIeBaHU.

B cucreme cpennero obmiero odpasoBanusi «buonorusy, usydaemasi Ha 6a30BOM ypOBHE,
SBIISICTCA O0SI3aTENbHBIM yUEOHBIM TPEAMETOM, BXOJISIIMM B COCTaB MPEIMETHOH OO0JIacTH
«EcrecTBeHHO-HAYUHBIE TPEAMETHIY.

s n3yyenust Ouosorun Ha 6a30BOM YPOBHE CpeqHEro o0Iiero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).

COJAEPKAHUE OBYUYEHUS

10 KUIACC

Tema 1. Buosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U APYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiiocodueil, 3TUKON, 3CTeTHKON U mpaBoMm. Ponb Ouonoruu B
(opMHUPOBAHUN COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. CucTemMa OMOJOTHYECKUX HayK.

Metoap!l MO3HaHUS KUBOW MPUPOABI (HAOII0IeHUE, YKCIIEPUMEHT, ONMCaHNe, H3MEpEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOABI TTO3HAHUS JKUBOW TIPUPOIBI».

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

[Tpaktueckass pabora Ne 1. «lcmonb3oBaHuE pa3IMYHBIX METOJOB MNpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALHSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3yudeHus Ouonoruu. OTIUYHE >KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MTPUPOJIBI.

CgoiicTBa OuocucTeM H HX pa3HoOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MOMYJISUUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKH), OMOC(hepHBIH.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OpraHU3alMU >KUBOMU
MIPUPOJIBI».

O6opynoBanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkHii cOCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpO3JIEMEHTHI,
MUKpO3JIeMEeHThI. Bosia 1 MUHEpabHbIE BEIIEeCTBa.

@YHKIIMM BOJBl M MUHEPAIBHBIX BellecTB B KieTke. [loanep:kaHne OCcMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHre 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbl€ AMMHOKHCIOTH. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHkIMU OEITKOB.



®depMmeHTBI — OmoJornueckne Karanu3atopbel. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Burtammubl.  Otiauuus  (GepMeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYriaeBoabl: MOHOCaxapusl (IIF0K03a, prubo3a U Je30kcupudo3a), rucaxapubl (caxaposa,
JAKTO3a) W IoJucaxapuibl (Kpaxmall, TIJIMKOIeH, LeJuloa03a). buonornueckue ¢QyHKIuu
YIJIEBOJOB.

Jlumuael:  TpUraMuepunasl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkumu naunuaoB. CpaBHEHUE YIVIEBOIOB, OEIKOB M JIMIMIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

[MuTonorus — Hayka o kierke. KilerouHas Teopusi — npUMep B3aUMOACUCTBUS UACH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3y4EHUS KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKu KIETOK: 3aMKHYTas Hapys>KHast
memOpaHna, mosiekynbl JIHK kak reneTnueckuil anmnapar, CucTeMa CUHTe3a OeJka.

Tumbl KJIETOK: JYyKapHOTHYecKass M mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (yHkuuu. IluromiasaMa u e€ OpraHoMbL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiacTuibl. lIpoucxoxaeHne MHUTOXOHIPUA U IIACTHI.
Buns! nnactun. HememOpaHHbIe OpraHoM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, IEHTPHOIIH,
PECHUYKH, KTyTUKU. DyHKIMN OPraHOUA0OB KIETKU. BKitoueHus.

Anpo — perynaropHblil neHTp KiaeTku. CTpoeHue sijipa: aaepHas o00ji0uKa, KaproIiazma,
XpOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHMBOW IPHUPOIE»,
«Pacnpenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuel u cxemel: «llepuoauyeckass Tabauna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHue Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxnennossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3yKapuoTH4eCKOn
KIeTKn», «CTpoeHHE XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKI», «CTpOCHHE siIpa KIETKH», « Y TIEBOABD, «JIUmuIsn.

OOGopynoBaHue: CBETOBOW MHMKPOCKOI, OOOpYyIOBaHWE IJisi TPOBEICHUS HAOIIOICHUN,
U3MEPEeHUH, 3KCIIEPHUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbIX, KUBOTHBIX M OaKTepHaIbHbBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKHe padoThli:

Jlabopatopuast pabora Ne 1. «/3ydueHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
npUMepe aMHUJIa3bl WIIM KaTalla3bl)».

JlaGopatopHast pabora Ne 2. «M3yyeHHe CTPOEHHS KIETOK PACTEHHH, >XMBOTHBIX WU
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHHUE».



Tema 4. ’KuznenesareJLHOCTh KJIETKH.

OOMeH BemiecTB, WIH METa0omu3M. ACCUMWIIMS (IJIACTHYECKUd OOMEH) U
JTUCCUMIIALINS (PHEPTeTHUECKUN 0OMEH) — JIBE CTOPOHBI €IMHOTO TIpolecca Merabonusma. Poib
3aKOHOB COXPaHEHUs BEUIECTB U YHEPTUU B IOHUMAHUHU METa0OoIu3Ma.

Tunber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbid. Pons pepmeHTOB B 00MEeHE
BEILECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmum (doTocuHTe3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUYCHHE (POTOCHHTE3a IS KU3HH Ha 3emuie. Biusaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTE3. XEMOCHHTE3UPYIONIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KieTke. PacuiernsieHue BeIIECTB, BbIJCIEHUE U
aKKyMYJIMIPOBaHHE SHEPTUHU B KJIETKE. DTarbl JHepreTuyeckoro ooMena. [ nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe oOKuclieHHE, WIM KJIETOYHOe JbixaHue. OKHUCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHdopmamus u JHK. Peamuzamus
TeHeTUYeCKON HH(popMalu B KieTke. ['eHeTuuecKuit KoJ U ero CBOMCTBa. TpaHCKpUIILIUS —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jransl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnerounsie ¢opmbl xu3HM — BUpycbl. HWcropus oTkpeiTus BupycoB (. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJa BUpYcoB. baktepuodaru. bonesnu
pacTeHHMIA, )KMBOTHBIX U YEJIOBEKAa, BHI3BIBAEMBIC BHpycaMu. Bupyc nMMmyHoIe(UIIMTa YeI0OBEKa

(BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPUNIMS, peBEpTa’a H HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.
JdeMoHcTpanum:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupt w  cxembl: «Tunbl  nutanus», «Metabonuzm»,  «MUTOXOHIAPUS,
«JHepreTuueckuii ooMen», «Xmopormnacty, «Dotocunrtes», «Crpoenne [JHK», «Ctpoenue u
dbyHKIMOHUpOoBaHHe TeHay, «CuHTe3 Oenka», «leHeTMueckwii Kkom», «Bupycem,
«baktepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIW[a, Oakxrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: monenu-anmuukanuu «Yasoenune JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHHe KIETKW», MOojieTb cTpykTypsl JIHK.

Tema 5. PazMHoOKeHNe M HHAUBUIYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Krerounslii UMK, WIM >KU3HEHHBIM 1Uka kietku. MaTepdasza m muto3. Ilporeccsr,
nporekaromue B uHtepdaze. Permmukanus — peakmus marpuunoro cunteza JHK. Crpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. XpomaTtuapl. [luTomornueckrue OCHOBBI Pa3MHOXKEHUS UM WHIWBHUAYATbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramuu mwurosa. Ilpouecchl, mpoucxondiive Ha pa3HBIX
CTausIX MUTO3a. bruosornyeckuii CMpICI MUTO3a.

[Iporpammupyemasi TuGenpb KIETKH — aromnTo3.

®dopMBl  pa3MHOKEHMSI OpPraHW3MOB: Oecroysioe © TojoBoe. Buael  Gecmomoro
pPa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHMPOBAaHHUE OPraHU3MOB, €r0 3HAUYEHUE IS
CEJICKITUH.



[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Meiio3. Craguu meiosza. I[lpormeccel, nmpoucxonsuime Ha cragusix meinos3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brosgornyeckuii CMbICI U 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [losoBBIE Kemne3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KJIETOK — rameT (CrepMaro3oup,
AWLEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOSHHS SIMLEKICTOK |
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanbHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (dMOpPHUOTEHE3).
Otanbl 3MOPHOHATIBHOIO PA3BUTHUSI Y IMO3BOHOYHBIX XHUBOTHBIX: JAPOOJIEHME, TracTpyJislus,
opranorenes. IloctamMOpruonansHOe pa3BuTHE. THIBI TOCTAIMOPHOHATLHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpenpl Ha pa3sBUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 BETKOBOIO PACTEHUs: CTPOCHUE CEMEHHU, CTaJANH
pa3BUTHSL.

JleMoHCTpanum:

Tabmuiel u cxembl: «DOpPMBI pa3MHOXKEHHSI OPraHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOoe pa3MHOMXKEHUE pacTeHUui», «JlelieHne KieTKu
Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XpOoMOCOMBI», «KIeTOYHBIM LMK,
«Permmukanus ITHK», «Mwuto3y», «Menos», «lIpsmoe u HenpsAmoe pasButuey», «l'amerorenes y
MJIEKOMUTAOIINX U YeJI0BeKa», «OCHOBHBIE CTa I OHTOTECHE3a).

O6opynoBaHue: MHKPOCKOI, MUKpompenaparbl «CrepMaTo30UIbl MIIEKOMUTAIOLIET0),
«itneknerka MiekonuTawuero», «KapuokuHe3 B KJIETKaX KOpEIIKa JIyKa», MarHUTHas
Mojienb-anmiaukanus «/lenenue knetkn», moaens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

Jlaboparopnas pabota Ne 3. «Habmronenue MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopnast pabota Ne 4. «V3ydyeHue CTpPOEHMsI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieqcTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOTMU U
SMOpHOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToabl TEeHEeTUKH (TUOPUIONOTUYECKUI, IUTOTEHETHUYECKU, MOJEKYyIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CHUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpeIIMBaHHI.

3aKOHOMEPHOCTH  HAcCJEIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MoHorubpunHoe ckpenBanyie. 3akoH eIUHO-00pa3us THOpUI0B nepBoro nokosaeHus. I[Ipasuio
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemuBaHME. 3aKOH  HE3aBUCHMOTO  HACJEIOBaHUS  IPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHMOPUIHOTO CKpELIMBaHMSA. AHAIU3UPYIOIIEe CKpelMBaHHE.
Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTPE/IeTIeHNs] TeHOTUIIA OCOOH.

CuenneHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana no cHEIUIEHHOMY
HacJe10BaHNI0 TeHOB. HapylieHue cluernieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHEe KapThl.



I'enernka mosia. XpoMOCOMHOE OINpEETIECHUE Toda. AYTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnmenoBaHue NPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbI ”3MEHUNMBOCTHU: HEHACIIEICTBEHHAS U HACleACTBeHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYMBOCTH.
Bapuauuvonsslil psa 1 BapuanvoHHas kpusas. Hopma peakunu npusHaka. KosnuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIUPUKANMOHHONW U3MEHYHUBOCTH.

HacnenctBenHasi, wiu reHoTUNWYeCKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
W3MEHUYMBOCTh. Kiaccuukamuss MyTanuii: TeHHBbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBI MyTaruii. MyTareHHble (akToOpbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACIEICTBEHHOMN
n3menuuBocty H. . BaBumnosa.

BuesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJIEKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAeNICeHUE TE€HOTUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoiibio [1[[P-ananuza. HacnenctBennsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Oone3Hu, OO0Je3HM C  HACICACTBEHHOM  IPEApaconoKEHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaTHYeckue ¥ TeHepaTHBHBIC MyTaluu. CTBOJIOBBIE KIICTKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUCHUS] TeHETHYECKHX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIBTUPOBAHHUE. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPALICHUH U JICUCHUH TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmumel u cxeMbl: «KMOHOTHOPUIHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«Jlurubpuanoe ckpeumBanue», «lL{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS,
«Mernos», «B3aumMoaencTeue ajmielbHbIX I'€HOBY, «['eHeTnueckne KapThl paCTEHUM, JKUBOTHBIX
u 4denoBekay, «leHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CICTUVICHHOTO C TIOJIOMY,
«KapuoTtunsl demoBeka W JKUBOTHBIX», «Buasl wu3MeHunBocth», «MonudukannonHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Tpynm KpoBu», «MyTaloHHas
U3MEHYUBOCTBY.

OOGopynoBanue: Mojenu-anmuinkanuu «MoHOruOpuaHOe CcKpemurBanuey, «HemomHnoe
JOMUHUpOBaHHUEY, «Jlurubpunnoe ckpemuBanue», «llepekpéct XpomMoCOoM», MHKPOCKON U
Mukpornpenapart «Jpo3oduna» (Hopma, myTtanuu GopMbl KPbUIbEB U OKPACKU Tena), repoapuit
«I"0poxX OCEBHOW».

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopaTtopnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTHOPHUAHOTO U JTUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HITBI HA TOTOBBIX MUKPOIIPEIapaTaxy.

JlaboparopHas padota Ne 6. «M3yueHne MoaupUKaIMOHHON H3MEHYUBOCTH, MIOCTPOCHHE
BAPHALMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBO.

Jlaboparopnas pabora Ne 7. «AnHamu3 wMyranuid y JApo3ouiibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTuaeckast pabota Ne 2. «CocTaBieHue U aHAIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuusi KaKk HayKa U MPOIECC. 3apOxKICHUE CEeIEKUUH U qomectukanus. Yuenune H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS U MHOrooOpasusi KyJIbTYypHBIX pacTeHul. LleHTpsI
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, LITAMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MaccoBblii U MHAUBUAYAIbHBIA OTOOPHI B CEIEKIUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. BIM3KopoaCTBEHHOE CKpEIUBaHUE — MHOPUAMHT.
Uucras nuaus. CkpenpBaHWe YWCTBIX JIMHWNA. [erepo3uc, wnum THOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanwe — ayrOpuauHr. OtmanéHHas TuOpuau3anus U e€  YCIeXH.
HcKyccTBEHHBIM MyTareHe3 W IOJIy4Y€HUE IOJIUIUIONI0B. JIOCTHIKEHMs CEeNeKUUU PacTEeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. Talbl CO3JaHUs
pexomOuHanTHOM JIHK u Tpancrennsix opranuzmoB. Kiierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHui. KiloHupoBaHHe BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JemoHncTpanuu:

[Toprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuiel u cxembl: Kapta «L[eHTpbI MPOMCXOXIEHUS W MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «Ilopoasl moManTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHu», «OTaanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kiaerounele KylIbTypbl U KIOHHUpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MyJSKU TUIOAOB U KOPHEIUIOAOB JUKHX (OPM U KYJBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CEJIeKIMU PACTeHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO0 (hepMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIIMYHOE
X035UCTBO, Ta0OPATOPHUIO arpPOYHUBEPCUTETA UIIH HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. IBoIIOIIHOHHAA OHOJIOTHS.

[IpennochblIKu BO3HMKHOBEHHUS JBOJIOLNMOHHON TEOpUHU. DBOIIOLMOHHAS TEOpHS U €&
MeCTO B OMoJoruu. BiusHue HBOMOIIMOHHON TEOPUH HA pa3BUTHE OMOIOTHH U APYTUX HAYK.

CBugerenbcTBa HBOMIONMU. [lameoHTOMOTHYECKHE: TIOCIEOBATENIHLHOCTD MOSIBJICHUS
BUJIOB B IMaJICOHTOJIOTUYECKON JIETOMHCH, TepeXxoHbie GopMbl. buoreorpadguyeckue: cxoicTBO
U paznuune GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA U Pa3iuyuus SMOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIIOTHYHbIE, PYAUMEHTApHBICE OpTaHBI,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMUYECKHE: CXOJCTBO MEXaHW3MOB HACJEACTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX MMyTEH Y BCEX OPraHNU3MOB.

OpomrormonHas teopus Y. JlapBuHa. [lpeAmnochUikM BO3HUKHOBEHHS JIapBHHHU3MA.
JBwkympe CuUabl  AIBOMIONMKA BUAOB 10 JlapBuHYy (M30BITOYHOE pa3MHOXKEHUE TIPH
OTPAaHWYEHHOCTH pEeCypcoB, HeEOmpeneneHHas HW3MEHYMBOCTh, 0OphOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust sBoorn (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.

MuxkposBomrorus. [Tonmynsmnms kak eTMHUIIa BUIa U YBOJTFOIUH.



JBwxkymue cuibl ((hakTophl) BOIIONUN BUAOB B NMpHpoJe. MyTallMOHHBIA TPOIECC U
KOMOMHATUBHAST W3MEHUYUBOCTh. [lomyssioHHBIE BOJIHBI W JApedd reHoB. M3omsauus u
MUTpaIus.

EcrectBenHbIii 0TOOp — Hampapistomuid ¢daktop 3Bomonud. DopMbl eCTECTBEHHOTO
otbopa.

[Tprcroco0ICeHHOCTh OPraHU3MOB KaK pe3yJibTaT dBOMONHH. [IpuMepsl mpucnocoOieHuit
y opranu3moB. ApoMop(}O3bI ¥ UIUO0-aTANTAIIHH.

Bun w BumooOpasoBanue. Kputepun Buma. OcHoBHblE (HOpPMBI BHA000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOe.

Makpoaomrorusi. DopMbl 3BOTIONUK: (UIETUYECKAs, TUBEPTCHTHAs, KOHBEPreHTHas,
napaensHas. HeoGpatumMocTs 3BoMONNN.

[Ipoucxoxaenne  OT  HeCHEUMAIM3MPOBAHHBIX  HpeakoB.  IIporpeccupyromias
crenuanu3anus. AjanTuBHas paguanus.
JleMoOHCTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuubl u cxembl: «Pa3Butue opraHudeckoro mupa Ha 3emie», «3apOoblIlIu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«EctectBennbiii  otbop», «MHoOrooOpasue copToB pacTeHui», «MHoOrooopasue Mopos
KUBOTHBIX», «Ilomynsanuny», «MyTauroHHas U3MEHUYUBOCTbBY, «ApoMop(h0o3bD»,
«Mmnoananranuny», «OO6mas nereHepauusy, «JBwxyime cuibsl 3Bomonuny», «Kapra-cxema
mapupyra nyremectsus Y. apsuna», «bopsba 3a cyuiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranuszMoBy, «I'eorpaduueckoe Bum000pazoBaHme», « IKOJIOTUIECKOE BHI000PA30BAHHE).

Ob6opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPACKH, HA0Op IJI0A0B U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHBIX TPUCTIOCOOJIEHUH Y )KUBOTHBIX», MOAeIb «OCHOBHbBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIIAeMBIX
JKUBOTHBIX U pacTeHUi», Mozaenb anmmkanusa «llepekpéct Xxpomocom», BIaKHbIE IpenapaTsl
«Pa3Butne HacekoMoro», «Pa3BuTue mnATymIKM», MHKporpenapar «Jlpozodpuiay (HopMma,
MyTaluu GOpMbI KPbLILEB U OKPACKH Tela).

JlabopaTopHble M NpaKkTHYeCKHE PAdOThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCHIOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTEPA».

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KU3HU Ha 3emJie.

JloHay4HbIE NIPEICTABIECHUS O 3apOXKACHUHU XKU3HU. HaydHble rumores3sl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMUYECKOW 3BoJonK. Hadanpablie 3Tampl Ouonorudeckoit sBostonun. ['unoreza PHK-mupa.
dopMHUpOBaHUE MEMOpPAHHBIX CTPYKTYpP M BO3ZHUKHOBEHHE MPOTOKIETKU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPIaHU3MOB.

PasButme >xu3Hm Ha 3emsie 1o dpam u nepuonaMm. Karapxeil. ApxeWckas H
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPITOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, [IEPMCKHUH.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MaJeoreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.



XapakTepucTUKa KIMMara M TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl HBOJIFOLUU
pPacCTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid W KUBOTHBIX. [losiBieHwue,
pacuBeT U BHIMUpaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUNUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJIOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Buthe mpeacTaBieHHil o
MIPOUCXOKICHUH YeloBeKa. MeTo bl u3ydeHus: antpornorene3a. Cxo/IcTBa U pa3inyus 4eJioBeKa
1 KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YEJIOBEKA.

JBuxymme cuibl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPya, MBILIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAIOMUTEKH, YeEnOoBEK yMeNbIi,
UYenoBek npsmoxondmuii, YenoBek HeanaepTaiabckui, YemoBek pazyMmublid. Haxomaku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYyIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUsSI, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPONEOUAHAs (eBpasuiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJTOBEYECKUX pac K YCIOBHUSIM CYyIIECTBOBAHUSI.
EnuncTBo uenoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. Ilactep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKkoro Mupay», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa U 4eIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJO0K
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «/[peBHeilmme moam», «/peBrue moan», «llepsbie
COBpPEMEHHBIE JIF0IN», «UeloBeuecKre paco.

Ob6opynoBanue: wmynsiku «lIpoucxoxaenue dYemoBeka» (OOCTBI  aBCTPANONMUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEepPBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEphl, pyousia, ckpebiia), reoXpoHOJIOTHYecKass TabuIia,
KOJUTEKINs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Tpaktiueckast padota Ne 1. «M3ydyeHne MCKOMAEMbIX OCTATKOB PACTEHHUH U KHUBOTHBIX B
KOJUTCKIIHSX).

DKCKypcusi «DBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIH
KpaeBeuecKuil My3en).

Tema 3. OpranusMsbl H OKpPYKalOIas cpeaa.

DKOJIOTHS KakK HaykKa. 3aJadyd W pas3jelibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
MCCIIeI0BaHMM. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl  oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHAs,  IOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonorunueckue Qakropsl. Kmaccudukamums skomorndeckux (GakTOpoB: aOMOTHYECKHUE,
OMOTHYECKHUE M aHTPOIOTECHHBIE. J[eCTBHE YKOJIOTHIYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakToOpel:  CBET, TEMIleparypa, BIAKHOCTb. DOTONMEPUOAU3M.
[TpucnocoOeHust OpraHu3MOB K JEHCTBHIO a0MOTHUECKUX (aKTOpOB. buomorndeckue puTMsl.



buotnueckne  ¢dakTopel. Buumbl OHOTHMYECKHMX  B3aUMOJACHCTBUN:  KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, koomneparus, MyTyajiu3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HAXJEOHUYECTBO). AMEHCANIM3M, HEUTpaau3M. 3HaueHHEe OUOTUYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTEpUCTUKH Momyssauud. OCHOBHBIE IIOKA3aTead IOIYJISALUU:
YUCJIEHHOCTh, IJIOTHOCTb, POXIa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JluHammxa
YUCJIEHHOCTHU NOMYJISIUU U €€ peryJisiiusl.

JdemoHcTpanuu:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, D. ['ekkens.

Tabmuubl u cxemsl: kapta «[Ipupoausie 30ub1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Dortonepuogusm», «llomymauuny, «3aKOHOMEPHOCTH pOCTa YHWCIEHHOCTH TOMYJISIHUN
uHOy30pun-Typenbkm», «llumessie nenm».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckrne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
0oOUTaAHUS.

JlaGopatopHas pabota Ne 4. «BausiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «Iloxcuér mIOTHOCTH MOMYJISALMMI pa3HbIX BUIOB PACTCHUN».

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHEe CHCTEMbI.

CoobmecTBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OWomeHoO3a:  BHJOBafd,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonoruyeckne cuctembl (9kocucremsl). [loHsTHE 00 3KOCHCTeMEe M OMOTreolLEeHO3e.
OyHKIMOHAIBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTbI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopor BemecTB M TOTOK SHEprud B dKocucreme. Tpoduyeckume (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTesd 3KOCHUCTEMBI: Ouomacca,
OPOAYKUUS. OKOJOTMYEeCKHe NHpaMHJIbl: HPOAYKIUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTb, CAMOPETYJIALUsl, pazButue. Cykueccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpONOreHHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. Y pOoskocucTeMbl. buonornueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopasznoobpaszue kak (akTop ycTonduBOCTH dKocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB u CTpyKTypa OHOCOEPHI.
Kupoe BemectBo U ero QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBl 3JI€MEHTOB (YIJIepoaa, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['nmodanpHbIE
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHnE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3us KaKk OCHOBA
ycroifunBoctu O6nocdepsl. OCHOBA PaLlMOHATIBHOIO YIPABJICHUS MPUPOJHBIMHU pecypcaM U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuubl u cxemsl: «Ilumesbie nenu», «buoreHo3: cocTaB U CTpyKTypa», «IIpupoaHsie
coobmectBay, «llenmu nutanus», «kojoruueckas nupamunay, «buochepa u uenosex»,



«IJKOCUCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IJKOCHUCTEMA XBOWHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTrE€HHBIE BO3JEHCTBUS Ha MPUPOLY»,
«BaxkHelue MCTOYHMKHU 3arpsi3HEHMS BO3JyXa U I'PYHTOBBIX BOI», «llouBa — BakHelInas
cocrapisomas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBelii 3¢ dexT», «PakTopsl
PalMOaKTUBHOTO 3arpsi3sHeHus 6uocdeprl», «O01Ias cTpykrypa ouocheps», «Pacnpoctpanenue
XKHU3HU B Omnocdepey, «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocdepe»,
«Kpyrosopor azora B IpUpOIE».

ObopynoBanue: MOJIEJIb-aNIINKALUs «Tunnynsie OMOLICHO3bD», repOapuii
«PactutenpHble  coobOmiectBa»,  Kkoiwiekuuu — «buomenos», «Bpenurtenn — BakHeHmmMx
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TrepOapuu ¥ KOJUIEKIIMM pPAcTeHUHM U KUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpyIiaM ogHoro Buja, KpacHas knura Poccuiickoin
Ddenepanun, N300pakeHNsI OXpaHIEMbIX BUJIOB PACTEHUI U KUBOTHBIX.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBaroTcsl TpeOOBaHHUSA K pe3yjbTaTaM OCBOEHUS
00yyaroIyMuUCs MPOrpaMM CpeHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYpPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPECAMCTA «buoinorusay BbIJICJICHBI
CICAYIOIIUE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS  POCCUMCKOM  TpaXKJaHCKOH
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHUIO OWOJIOTWH, LeJCHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIEHUH JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarouuxcsi pyKOBOJICTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMH  YCTAaHOBKaMH, NPHUCYLIUMU  CUCTEME
OMOJIOTUYECKOTO0 00pa30BaHUs, HaJMYMe SKOJIOTHYECKOTO IMPABOCO3HAHMS, CIIOCOOHOCTHU
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JImaaOCTHBIC pPE3YJIbTaTbl OCBOCHUA MPEAMCTA «buonorusa» JOCTUTAaOTCA B C€AHUHCTBEC
y4eOHOM W BOCTIHUTATEIbHON AEATEIHLHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMHU B
0011ecTBE MpPaBWIAMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOTO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHefI Mno3uuuu JIMYHOCTH, IMMAaTpUOTU3MaA,
YBaXXEHHUS K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TpyJa U CTaplIieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JImuaOCTHBIE PE3YIbTATBl OCBOCHUS yqe6Hor0 npeamMeTa «brnonorms JOJDKHBI OTpaKaThb
TOTOBHOCTh M CIIOCOOHOCTH O0yYaroIUXcsi pyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOSXKJICHU, COOTBETCTBYIOIIMX TPAIWIMOHHBIM IIEHHOCTSAM POCCHUCKOTO  OOIIecTBa,
paCiupC€HUC XKHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTH B IPOLCCCE peain3alliid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS:



c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  00ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIeCTBA;

OCO3HAHUEC CBOMX KOHCTUTYIMOHHBIX IIpaB M O6H3aHHOCTCI\/JI, YBaAXXCHUC 3aKOHa M
IIPABOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOECKTOB,
pCeIICHUN y‘-Ie6HbIX U I103HABaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU 6I/IOJIOFI/I‘-IGCKI/IX 9KCIICPUMCHTOB,

CHOCOOHOCTh  ONpENEeNiATh COOCTBEHHYIO TMO3HMIMIO 110 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YyMEHHE y4YWUThIBaTb B CBOMX JECHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUSA JIIOJICH C pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLUAIEHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOI'O BBHINIOJHEHHS Yy4eOHBIX,
MO3HABATENIbHBIX M HUCCIEAOBATEIbCKUX 3a[a4, YBAXXUTEJIBHOIO OTHOILICHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYKJAEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NaTPHOTHUYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON IPayKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMYy HApOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOi1 S3bIK M KYJIBTYPY, POLUIOE U HACTOSIIEE MHOMOHAIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K NPUPOJHOMY HACIEAMI0 U TNaMSATHUKAM MPUPOJBL,
JIocTKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
6I/IOJIOFI/II/I, MOHUMAaHUS 3HaUYeHUsI OMOJIOTHH B MO3HAHUU 3aKOHOB MMpUpoAbl, B JKU3HHU YCJIOBCKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HAPOAA;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M MPUHHUMATh OCO3HAHHbBIE PEIIECHHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOIMTENSAM, CO3JAHHIO CEMBUM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CeMEeMHOM JKU3HU B COOTBETCTBHU C TpaauuusIMn HaApoOaAOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOUYasl ICTETHKY ObITa, HAYyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMaHUE SMOIMOHAJIBHOTO BO3JICMCTBHS )KUBOM MPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usuyeckoro BocHMTAHHUS, (opMHpPOBaHMSA  KYJbTYPbl 3A0POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

MOHMMAaHME U peau3alys 370poBoro u 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTHEHUYECKUX MPABUII U HOPM, COAJTAaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,



peryisipHas (u3Mueckass aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PHU3NUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIOJIEH;

OCO3HaHME IOCIEICTBUM M HENpUATHS BPEAHBIX NPUBbIUEK (YHNOTpeOIEeHUs alKOrouid,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOIMUYECKON U COLIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U  CAMOCTOSTENBHO  BBIIOJHATH  TaKylO
JESITEIIbHOCTD;

UHTEpEeC K Pa3Iu4HbIM chepaM NMpodhecCHOHAIBHONW NeATEIbHOCTH, YMEHHE COBEpILATh
OCO3HaHHBIHN BBIOOP OyAyIIel Ipodeccuu U peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
YKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

9KOJIOTUYECKHU 1Ies1ecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CYIlIECTBOBAHUS;

NOBBILICHUE YPOBHS SKOJOTMYECKON KYJbTYpbl: NPUOOPETEHHE OIbITa IUIAHUPOBAHUS
IOCTYTIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPY KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJIOIMYECKUX Npo0seM U IMyTel ux peleHus;

CIIOCOOHOCTh UCHOJb30BaTh MpUOOpeTaeMble NpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpU pEIIEHUU NPOOJEM, CBSI3aHHBIX C PALMOHAIBHBIM IMPUPOIOIIOJIB30BAHUEM (COOIIOIEHNE
IpaBUJ MOBEJCHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCIIIMX BPEI OKpY’Kalolled MPUPOAHON cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE HKOJIOTMUYECKUE MOCIEACTBUS MPeIIpPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIMYME Pa3BUTOrO DKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KyJIBTYpbI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIbHON, KOMMYHHUKaTUBHOW M COLMAIbHOM MpaKkTUKE, TOTOBHOCTU K Y4YacTHIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYyJIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPULICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKON KyJIBTYPbI KaK CPEACTBA B3aUMOIECHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKH, OCO3HaHMsI €€ poiu B (HOpPMHUPOBAHHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpY KaloIeM
MHUpe KaK O €IUHCTBE NPUPOABI, YelIOBeKa U OoOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0ieM coXpaHEHHs MPUPOJTHOTO PaBHOBECHS,;

yOEeKAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHOM LMBHIM3ALMU: OOECieueHus
HOBOT'O YPOBHSI Pa3BUTHsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BBIXOJIAa U3 III00AIBHBIX



9KOJIOTUYECKUX TPOOJIeM H 00ecIeueHus epexoa K yCTOMYMBOMY Pa3BHTHIO, PAIMOHATIBHOMY
HCTIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUU OMOJOTHYECKUX 3HAHWUU B IIEJISX TOBBINICHUS OOIIeH
KYJITYpbl, €CTECTBEHHO-HAYYHOHW TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAILHOU
IPaMOTHOCTH 00y4Yarommxcs, GopMupyeMon pu U3y4YeHUH OUOJIOTHH,

MOHMMAHHUE CYIIHOCTH METOJIOB TMO3HAHUS, HCIIONB3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh TIONydYacMble 3HAHUS IS aHajdn3a W OOBSCHEHHS SBICHUUN
OKpY’KalOIIer0o MHUpa M TPOUCXOIIIMX B HEM W3MEHEHHMH, yMEHHUE JejaTb 0O0OCHOBaHHBIC
3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS JAHHBIX C IIETbI0 IOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL pEIIeHUs
npo0JIeM B peabHBIX KU3HCHHBIX CHTYAIIHsX;

OCO3HAHME IICHHOCTH HAayYHOW JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIISATh NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAaHHA 1O OWOJOTMH B COOTBETCTBUH C IKHU3HCHHBIMHU
MOTPEOHOCTSIMU.

METAINPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs yueOHOro mpeamera «buojorus» BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYalOIMXCA  MEXAUCHUIUIMHAPHBIE
(MexXnpeaMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPaXKaroIue LEJI0CTHOCTh HAyYHOM KapTHHBI MUpa
U cnenr(uKy METOI0B IMO3HAHMSI, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClieloBaHue, HaOII0/eHUe, U3MEpEeHue, SKCHEPUMEHT U JIPYTHX), YHUBEpCalbHbIE
yueOHble JieiicTBUs (MO3HaBaTeNlbHbIE, KOMMYHUKATUBHBIE, PETYJIATHBHBIE), 0OecreunBaroye
¢dbopMupoBaHUEe (PYHKIIMOHAIBHON I'PaMOTHOCTH M COIMAJIbHOM KOMIETEHLMU 00ydYaroImxcs,
CIIOCOOHOCTh o0Oy4aromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCLHUIUINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MeranpenmMeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbI CpeIHEro oOIero oOpa3oBaHUs
JIOJIKHBI OTpaX<aTh:

Ogi1ajeHHe YHHBEPCAJIbLHBIMU Y4¢OHBIMH NI03HABATEAbHBIMH JCHCTBUSIMH:

1) 6a30Bble JIOrHYECKHE 1T CTBHSI:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJlu3UpoOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHMA, KJIACCU(PHUKAIMM, OOOOIIEHHUs), PACKPBIBaTh CMBICT OHOJOTHYECKUX
MOHATHUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATh CBS3H C APYTUMHU MOHITUSIMHU);

ONpENEeNATh LENN JeATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUH HX JTOCTHXKECHUS,
COOTHOCUTB PE3YNbTATHI ACATEIBHOCTH C ITIOCTAaBICHHBIMU LICIISAMU,

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KUBOMH

IPUPOJIBL;



CTPOMUTH JIOTUYECKHE PpACCYyXkJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pasHOro poja,
BBISIBIICHHBIX B PA3IUYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIINXCSA MAaTEPUATbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBaTh M BBIIOJHATH pabdOTy B YCIOBHUAX pEajlbHOrO, BUPTYaJIbHOI'O U
KOMOMHUPOBAaHHOI'O B3aUMOJCHCTBUS;

pa3BUBAaTh KPEATMBHOE MBIIUIEHUE NP PEILIEHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIEI0BATENBCKHE TEHCTBUS:

BJIQ/IETh HaBbIKAMM yU€OHO-HCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTU, HaBbIKAMU
paspelnieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB
peLIeHHs] IPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHbIE BHUJbI JAESITEIBHOCTH [0 IOJIyYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, IPEOOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyalMsIX, B TOM 4YMCIE MpU
CO3JIaHUM Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH THUIl MBIIUICHUS], BIAJETh HAYYHOM TEPMUHOIOIUEH, KIIOUEBBIMU
HNOHSTUSIMA U METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIBHON NEATEIHHOCTH U
KU3HEHHbIX CUTYyallUsX;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajadyy, BbIIBUIATh
runore’y e€ peuieHusl, HaxOAuThb AapryMEHThl ISl J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE pEUICHWS 3a7aud pPe3yJbTaTbl, KPUTHYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISAITh 1EJICHAIIPABICHHBIM MOUCK MEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npo¢eCCHOHATIBHYIO CPEAY;

yMETh NEPEeHOCUTh 3HAHHWA B IIO3HABATEIbHYIO M  IPAKTHUECKyI0  00JacTu
KU3HEJEATENIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE HUJEH, IPEAJaraTb OPUTMHAJIBHBIE MOAXOABI W PELICHMS, CTaBUTh
npoOIeMbl U 33Ja4u, JIOMyCKaloIIle albTepHATUBHbIE PELICHHUS.

3) pabdora ¢ unopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAaX HMH(MOpManuu (Tekcre yueOHOro mocolus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITbIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHAJIM3UPOBaTh MH(POPMALMIO PA3IUYHBIX BHUJIOB U (opMm
MPEeJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMYHble METOAbI NpPU IOHCKE M OTOOpe
O6uonornyeckoi HHGopMaIK, He0OX0IUMOM JJIS BHIIOJTHEHUS yUeOHBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpUICHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS Pa3INYHBIX IOMCKOBBIX CUCTEM;



CaMOCTOSITEIbHO BBIOMPAaTh ONTHMAIbHYIO (OpMY TMpEACTaBICHUS OHOJOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCTIOJIb30BAaTh HAYYHBIH S3bIK B KaueCTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uH(popMalel: MPUMEHITh XUMUYECKue, GU3NYECKue U MaTeMaTH4eCKHe 3HAaKW U CHMBOJIBI,
dbopmyinbl, abbpeBUaTypy, HOMEHKJIATYypy, HCIONb30BaTh M IMPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJCTh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMANMK, HHOOPMAIIOHHON
0€30MacHOCTH JIUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBUAIMM:

1) o6mennme:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax *KM3HHM, aKTUBHO y4acTBOBATh B TUAJIOTE
WIM JUCKYCCUU MO CYIIECTBY 0OcCykaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBaTh
CY>KJCHHSI OTHOCUTEJIbHO BBIMOJHEHHs] Mpe/yiaraeMoi 3aJadud, Y4YWUThIBaTh HWHTEPEChl U
COIIACOBAHHOCTH MO3ULMHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCHUH);

pacrio3HaBaTh HeBepOAJIbHBIC CPEACTBA OOMICHHs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallUd, yMETh CMATYaTh KOH(JIUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMEpEHUs
JIpYTUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (dopme
bopMyIIUpOBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOK TOUYKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCTh:

MOHMMATh M UCMOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUIYaJIbHOW pabOThI IpU
pelieHnn OMOJIOTHYeCKON MpobieMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX
(dbopM B3aMMOJEUCTBYS IPU peUIEHUH yueOHO 3a/1auH;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBHI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPraHW30BbIBaTH M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ OOCTUKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUHM, pPACIPENENIATh POIU C y4ETOM
MHEHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJAa U KAXJIOTO0 YYaCTHUKA KOMaH/bl B OOLIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh TO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH e CTBUSIMU:

1) camoopranu3amnms:

UCTOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHus B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BbIOMpaTh Ha OCHOBE OMOJIOTHYECKHX 3HAHUI 11€JI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNENCTBUSAX M TMOCTYINKaxX IO OTHOIIEHUIO K >KMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYXaIOIINX;



CaMOCTOSITENIbHO OCYILECTBJIATh TO3HABATENIbHYIO AEATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON MACSITENBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PeLIeHUs NpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKOH APYIUIMH B PA3HBIX 00JIaCTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETIIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIIeKCUU
JUIsl OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIleHMS;

YMETh OLICHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATH PEIICHHS M0 UX CHIDKEHUIO;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHAIIM3E PE3yJIbTAaTOB JACSITEIbHOCTH;

3) npunsiTHE CeOs M APYIHX:

IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U QPTYMEHTHI IPYTUX MPH aHAIN3E PE3YJIbTATOB JESITEILHOCTH;

IIPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl ocBoeHus: nporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npenmMera «buonorus» HayyHble 3HaHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JeSITeBbHOCTH 10 MOJyYSeHUIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallUsX, a TaKK€ B pPEATbHBIX >KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C Ouosoruei. B
porpaMMe NpeMETHbIE PE3YJIbTaThl IPEICTABIEHBI 110 TOAaM 00Y4YEHHUS.

[IpenmerHble pe3ynbTaThl OCBOEHMs YyueOHoro mnpeamera «buonorust» ¢ 10 knacce
JIOJKHBI OTPakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CUCTEME HAay4YHOI'O 3HaHUs
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUs, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa Ul PelIeHNs KU3HEHHBIX 3a/1a4;

yYMEHHE pacKpbIBaTh COJIep)KaHWe OMOJOTUYECKHX TEPMUHOB U MOHSATUM: )KU3Hb, KJIETKa,
opranu3M, Mera0osm3M (OOMEH BEIIECTB M NPEBpAIllCHHEe JHEPTHH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHM3alMs KHBBIX CHCTEM, CaMOBOCIPOHM3BEICHHUE
(penpoyKIHs), HaCIECTBEHHOCTb, I3MEHUYHUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3jaraTb OHOJOTHYECKHe TEeOpHH (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHAs,
LEeHTpajbHas JorMa MOJeKyJsapHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.



BaBuoBa) u yueHus (0 eHTpax MHOTrooOpasus U MPOUCXOXKIACHUS KyIbTypHbIX pactenuid H. 1.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIaJIeTh METOJaMH HAy4YHOTO MO3HAHWS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alys M M[POBEJCHHE OUOJIOIMYECKOro
JKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBIBICHHE 3aBUCUMOCTH MEXKIY HCCIENyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAHHBIX HAYYHBIX MOHSATHM,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJYUYEHHBIX PE3yJIbTATOB;

YMEHHME BBLIEIATH CYLIECTBEHHBIC NPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS], PA3MHOXKEHUSI, NHAUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE NPUMEHATh IMOJTy4YE€HHBIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECTIeueHUs
0€30MacCHOCTH CBOErO 3JI0POBbS U 37J0POBbSl OKPYXKAIOIIMX JIIOJEH, COOJIIOIEHUS HOpM
IPaMOTHOTO IOBEJIEHHsI B OKpYXarolleil NpUpoaHOH cpene, MOHMMaHUE HEOOXOAMMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul pallOHAIBHOIO
PUPOIONOIB30BaAHUS;

YMEHHE pellaTh JJIEMEHTapHblE TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHME, CLEIUICHHOE HAClIeZJOBaHUE, COCTABIIATh CXEMbl MOHOIMOPHUHOIO CKPELIUBAHUS
JUIsl TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

YMEHUE KPUTHUYECKH OLIEHHMBAaThb M WHTEPHPETHUPOBATH HH(OpMAIUIO OHOIOIMYECKOIro
COJIepKaHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThI COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUHY, MEAUIIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
Ouonornyeckyro HHGOPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3yibTaThl OCBOEHMs yueOHoOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJU OMOJOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOE€KHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COIep)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISALMS,
reHooHA, SBONIONMS, JBUXKYIIUME CHIbl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTH
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrHYeckue (aKToOpbl, HSKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, peyLIeHThI, LIeNH MUTaH!us, SKOJIOrHyecKas nupaMmua, buoreoueHos, ouocgepa;

yMEHUE Wu3/aratb Ouonorndeckue Teopun (dBomonuoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOINN ), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBieHud u nyrted somounu A. H. Cesepuosa, ydeHus o
6uocdepe B. U. Bepnaackoro), onpeaensTh rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMUM, OpraHu3anus ¢ MpOBeAeHHE OHOJIOrHYeCcKOro



9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeLyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIIENSTH CYIIECTBEHHbIE TPU3HAKK CTPOECHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJIAUUM, MPOAYLEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOreOLEHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (PAaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEILECTB U MTOTOKA SHEPIHMH B IKOCUCTEMAax, aHTPOIIOT €HHBbIX W3MEHEHUH
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BELIECTB M OHMOr€OXMMUYECKHUX LUKIOB B
ouocdepe;

YMEHHE NPUMEHATh MOJTY4YEeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LIE€IbI0 00€CIIeUeHUS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXAIOIIUX JIHOJEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOAMMOCTH
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOM ouonoruu Ui paloHaIbHOrO
HIPUPOONOIb30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOIMYECKHE 3a/lauM, COCTAaBIIATh CXEMbl IEpeHoca
BEIIIECTB 1 SHEPTUH B IKOCHCTEMax (I[eNy MUTAHUS );

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHUYECKU OLIEHHMBAaTh W MHTEPIPETUPOBATh MHPOPMALUIO OHOJIOrMYECKOrO
COJIEp’KaHusl, BKJIIOYAIOILIYIO IICEBJOHAyUYHbIE€ 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOi WH(pOpPMANKK, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), pPAacCMaTPUBATh TJI0OAIBHBIC
9KOJIOTUYECKHE MTPOOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
HO3UILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJOrMYecKyt0 HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN anmapaT OMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosamnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
(uudgposbIe)
n/  PpasiesioB U TeM Becer  Kourtpoasn = IIpakTuueck
o0pa3oBaTte/ibHbIE
1| MporpamMmbl 0 ble padoThI ue padoTbl
pecypchl
BHOOMIS KaK bubmmorexa [IOK
Havia 2 0.5 https://m.edsoo.ru/7f41c
g 292
JKuBble cucTeMBI Bubmmorexa [IOK
1 https://m.edsoo.ru/7f41c
M UX OpraHu3anusi
292
XuUMUYIECKUU but6mmorekxa [IOK
COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOCHUE KIIETKA 292



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

KuzuenesarenbHO bubamorexa LIOK
A 6 https://m.edsoo.ru/7f41c
CTb KJICTKH
292
P
%MHO)Ke:;e ie bubnuorexa [JOK
WHIUBH bH
AHBILY 5 1 https://m.edsoo.ru/7f41c
pa3BUTHE
292
OpraHU3MOB
HacnencTBeHHOCT bubnuorexa [{OK
b U U3MCHYHUBOCTh 8 1.5 https://m.edsoo.ru/7f41c
OpraHU3MOB 292
C
o e::}?;f;OB bubnunorexa LIOK
P ' 3 https://m.edsoo.ru/7f41c
OCHOBBI
292
OMOTEXHOJIOTUH
bubnuoreka [{OK
PesepBHoOe Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO
YACOB IIO 34 0 4
I[TPOI'PAMME
11 KJIACC
N HaumenoBanu KoumuecTBo 4acoB DJICKTPOHHBIE
" epa3mesoB u (uudpossbie)
n/ Bcer Kontpoasnbl  IIpakTuyecku
TeM o0pa3oBaTebHbIC
n 0 e padoThl e padoThbl
NMpPoOrpaMmblI pecypchbl
A BOMIOLHOHHa bubnuoreka [{OK
R 9 1 https://m.edsoo.ru/7f41cc
s1 OMOJIOT S
74
B
. ngaI/Isl;HHT:/IZHH bubnuoreka [{OK
P 9 0.5 https://m.edsoo.ru/7f41cc
JKU3HU Ha
74
3emie
OpraHusMmsl 1 bubnuoteka [JOK
OKpYy’Karorast 5 1 https://m.edsoo.ru/7f41cc
cpena 74
Coo0mrecTBa 1 but6mmorekxa [IOK
IKOJIOTHYECKUE 9 https://m.edsoo.ru/7f41cc
CHUCTEMBI 74
PesepBHOE 2 bubnmnorexa [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

BpeMs https://m.edsoo.ru/7f41cc
74
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 25
I[TPOI'PAMME
MNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
Ne KoimuecTBo yacoB DJIeKTPOHHbIE
Koutpoar  IIpakTuuec Aara nugposeie
Tema ypoka Bce HU3Y4YeH
n/ o HbIe KHe . o0pa3oBaTebHbIE
I padoThbI padoThbI pecypchl
bubnuoreka [{OK
ErONOrsL B https://m.edso0.ru/86
1 3e6122
CUCTEME HAYX https://m.edso0.ru/86
3e632a
MeTtonsl
MTO3HAHMS
JKHBOU
MIPUPOJIBIL.
E;;:::I;ch yl bubmmoreka IIOK
JCHONE30BAH 1 0.5 https://m.edso0.ru/86
3e6122
HEC PA3JIMYHBIX
METOJIOB MpHU
U3YYCHHUU
OMOJIOTHYECKH
X 00BEKTOBY
eBi;g:Zﬁ:IeCKH bubmmoteka IIOK
Hporeces H ix 1 https://m.edsoo.ru/86
3e6564
U3yYCHUE
XUMUYeCKUM
COCTaB KJIETKH. bubnuoteka [JOK
Bonau 1 https://m.edsoo.ru/86
MUHEpPAJIbHBIE 3e674e
COJIn
benku. Cocras 1 bubnuotexa [JOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

U CTPOCHHE https://m.eds00.ru/86
0esKoB 3e6b72
DepMeHTBI —
OMOJIOTUYECKHUE
KaTaJIn3aTophl.
JlaGopaTopHas
padora Ne 1 bubnuorexa [JOK
6 «ayserine 0.5 https://m.eds00.ru/86
IfaTaJ'II/ITI/I‘ICCKO 366072
1 aKTUBHOCTH I
¢depmeHTOB (Ha
npuMepe
aMUITa3bl WK
KaTaJasbl)»
VIIeBOIEL. bubnunoreka LIOK
7 T https://m.eds00.ru/86
3e6870
Hykrentoie bubnuoreka [{OK
8 cncnorss. ATD https://m.edso0.ru/86
' 3e6d5c
Uctopusa n
METOAb! bubnuoreka [IOK
9 E;Z:EEM https://m.edso0.ru/86
Knerounas 8c6e88
Teopus
Knerka kak
10 1IeJTOCTHAs
JKHBasl CHCTEMa
Crpoenue
JYKapHUOTUYECK
OH KJIETKH.
JlaGopatopHas
pabota Ne 2 bubmuoteka [IOK
«U3yuenne https://m.edso0.ru/86
11 CTpOEHUS 0.5 3e6ff0
KJIETOK https://m.eds00.ru/86
pacteHui, 3e716¢
JKUBOTHBIX,
rpuboB U

OakTepuii mox
MHUKPOCKOTIOM



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

Ha rOTOBBIX

MHUKpOIIpenapa
Tax U UX
OIICAaHHUE»
OOmMeH bubnuorexa [{OK
12 BEIIECTB WU https://m.eds00.ru/86
MeTab0I13M 3e766¢C
DOTOCHHTES. bubnunorexa LIOK
13 X eMOCHHTES https://m.edso0.ru/86
3e7c98
SHepreTucck bu6nmoreka [IOK
14 . https://m.edso0.ru/86
uif 0OMeH
3e7aae
KuzHneHHBIN
LUK KJICTKH.
Jenenue
KJICTKH.
Murtos.
JlaboparopHas
pabora Ne 3 bubmmoreka [JOK
15 «Habnronenue 0.5 https://m.edso0.ru/86
MHUTO3a B 3e7dc4
KJIETKax
KOHYHMKA
KOpEIKa JyKa
Ha TOTOBBIX
MUKpoTIpenapa
Tax»
g:;;:‘*}f:jmm Bu6miorexa [[OK
16 MATPIHOLO https://m.eds00.ru/86
3e796e
CHUHTE3a
Tpanciauus — bubmuoteka [IOK
17 OMOCHHTE3 https://m.eds00.ru/86
Ocnka 3e796e
Hexknerounrslie bubnunoreka LIOK
18 (bopMBI )KU3HU https://m.edso0.ru/86
— BHUPYCHI 3e7540
but6mmoreka [IOK
19 :aZiT{I(’:mHM https://m.eds00.ru/86
3e81b6
OpTaHU3MOB

https://m.edso00.ru/86



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

3e831e

bubnunorexa LIOK

20 Meiios https://m.eds00.ru/86
3e7f4a

OO6pa3zoBanue u

pa3BUTHE

MOJIOBBIX

KJIETOK.

On1og0TBOpEH

ue.

JlaGopaTopHas bubnuorexa [IOK
21 pabora Ne 4 0.5 https://m.edso0.ru/86

«U3yuenue 3e81b6

CTpOCHUS

MOJIOBBIX

KJIETOK Ha

TOTOBBIX

MHUKpOIIpenapa

Tax»

WunuBunyansH Bbu6mmoteka [JOK
22 0€ pa3BUTHE https://m.edso0.ru/86

OpPTaHHU3MOB 3e8436

I'enernka —

HayKa o bubmuoteka [IOK
23 HACJIC/ICTBEHHO https://m.eds00.ru/86

CTH H 3e86f2

U3MEHUYUBOCTH

3aKOHOMEPHOC

™™

HacJeI0BaHUs bubmmoteka IIOK
24 NPU3HAKOB. https://m.eds00.ru/86

MoHorubpuax 3e8878

oe

CKpEIINBaHHE

Jurnbpumnoe

;ﬁiZII?HBaHHe' bubmuorexa [IOK
25 HeABHCIMOLO https://m.eds00.ru/86

3e89a4

HACJICJIOBAHHUS

MPU3HAKOB
26 CrerneHHoe 05 but6mmoreka [IOK

HaCJI€JOBaHUC

https://m.edso0.ru/86



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

27

28

29

MIPU3HAKOB.
JlaGopaTopHas
paborta Ne 5
«3yuenue
pe3yIbTaTOB
MOHOTHOPHUIHO
rou
TUTHOPHIHOTO
CKpEIIUBAHUS
y Ap030(HITBI
Ha TOTOBBIX
MUKpoIIpenapa
Tax»

I'enernka
noia.
Hacnenosanue
MIPU3HAKOB,
CIETUICHHBIX C
IOJIOM

N3MeHUYnBOCTE.

Henacnencrtse
HHAas
M3MEHYUBOCTb.
JlaboparopHas
pabota Ne 6.
N3yuenne
MOAU(PUKAIIHO
HHOM
W3MEHYUBOCTH,
MOCTPOEHUE
BapUALMOHHOT
o psanau
BapHUAIMOHHON
KpHUBON»
Hacnencreenn
as
W3MEHYUBOCTb.
JlaboparopHas
pabota Ne 7.
«AHamu3
MyTalui y
po30(uIIEI HA

0.5

0.5

3e8c60

bubnuoreka [{OK
https://m.edso0.ru/86
3e8c60

bubmmoteka IIOK
https://m.edso0.ru/86
3e8efe

but6mmorekxa [IOK
https://m.edso0.ru/86
3e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

TOTOBBIX
MUKpoOIpenapa
Tax»
Cenetika bubnunorexa LIOK
30 qelOBeKa 1 https://m.edso0.ru/86
3e8d78
Pe3epBHbIit
YPOK.
O06o061IeHne 1o
31 TeMe 1
«Hacnencresen
HOCTb U
U3MEHYUBOCTD
OpPTaHU3MOBY
Cenexknus Kak bubnnorexa [{OK
32 HayKa U 1 https://m.edso0.ru/86
poriecc 3e9214
Metonn! u
JIOCTYKCHUS bubnuorexa [JOK
33 CEJICKIIMU 1 https://m.edso0.ru/86
pacTeHui u 3e9214
JKUBOTHBIX
buotexnomoru bubmmoteka IIOK
34 51 KaK OTpaciib 1 https://m.edso0.ru/86
IPOM3BOJICTBA 3e9336
OBIIEE
KOJIMYECTBO
YACOB IIO 34 0 4
I[TPOI'PAMME
11 KJIACC
Ne KoauuecTBo yacoB DJIeKTPOHHbBIE
T Konrtposnr  Ipakrtnuec Aara uugposbie
eMa ypoka Bce H3Yy4eH
n/ ‘o HbIe KHe st o0pa3oBaTejibHbIE
I padoThbI padoThbI pecypcnl
OBOIIONHU U but6mmorekxa [IOK
1 METO/bI €€ 1 https://m.edso00.ru/86
U3Y4YECHHUS 3ea20e
UcTopus bubmuoreka [JOK
2 pa3BUTHS 1 https://m.eds00.ru/86
NpeCTaBICHUN 3e9570



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
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