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HOACHUTEJ/IBHASA 3AIINCKA

[Tpu pazpaboTke mnporpamMmbl IO OWOJOTMH TEOPETUYECKYIO OCHOBY Jif
onpenereHusT MOAXO0J0B K (OPMUPOBAHUIO COJEPKAHUS Y4yeOHOro mpeaMera
«buonorus»  cocraBuiu:  KoHUentyalbHble nojoxeHus DPI'OC  COO o
B3aMMOOOYCIJIOBIICHHOCTH LIEJIEH, COAepKaHUs, PE3YyJIbTaTOB 00yUeHUs U TpeOOBaHUM
K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB, MOJIOXXEHUS 00 OOMIMX LENsX W MNPUHLMMAX,
XapaKTepU3YIOLUX  COBPEMEHHOE COCTOSIHUE CHUCTEMBI  CPEIHEro  OOIIero
obpazoBanmsi B Poccuiickoit depeparuu, a TakkKe IOJIOKECHHS O CHeruduke
ouonmoruu, €€ 3HAYCHUU B T[IO3HAHUU IKUBOM TPUPOJALI U  OOECleYeHUu
CYLIECTBOBaHUS uesoBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSM,
ornpe/iereHbl OCHOBHbIE (DYHKIIMU MPOTPAMMBbI IO OUOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo Ouosnoruu Ja€T MpeAcTaBICHUE O LEsAX, 00 oluel cTpareruu
0oOy4eHMs, BOCIIMTAHUS U Pa3BUTHUSL 00YUaAIOIIUXCS CPEACTBAMU YYEOHOrO MpeIMeTa
«buonorusy, onpenenser o0A3aTENbHOE MPEIMETHOE COAEPIKAHUE, €r0 CTPYKTYPY,
pacupenesieHHe 10 pasjeinaM M TeMaM, PEKOMEHIYEMYIO MOCIEI0BaTEIbHOCTb
U3Y4YEeHHsI YYEOHOTO Marepuana ¢ y4éTOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBA3EH, JOTUKH 00pa3oBaTeNbHOIO npoliecca, BO3PACTHBIX
0COOEHHOCTEHN 00yJarouuxcsl.

B nporpamme no 6MoI0ruM TakKe YUYUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHbIM W TNPEIMETHBIM pe3yjibTaTaM OOydeHHs B
(GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4€OHO-IO3HABATEIHHON JEATEIIBHOCTH/y4eOHBIX
JAEHUCTBUN 00YYaIOIIUXCS [0 OCBOCHUIO COJIEPKaHUs OMOJIOTMYECKOT0 00pa30BaHusl.

B mporpamme mo 6uonorum (10—11 xmaccel, 0a30BBI YPOBEHb) peain30BaH
INPUHUUII T[PEEMCTBEHHOCTH B UW3Y4YEHUM OHOJIOrMM, Ojiarojaps 4YeMy B HeEl
MPOCMATPUBAECTCS  HAMNPABICHHOCTh HA  pa3BUTHE 3HAHUM, CBS3aHHBIX C
(opMUpOBaHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS, IEHHOCTHBIX OPUEHTALUN
JUYHOCTH, SKOJOTUUYECKOTO MBIIIJIEHUS, MPEJACTaBICHUN O 3J0POBOM 00pa3e *KU3HU
1 OepeXKHbIM OTHOIIEHUEM K OKpyKarouied npupoaHoiu cpezae. [lostomy Hapsay c
M3y4YEHUEM OOIeONOIOTHYECKUX TEOPHUM, a TaKke 3HAHMM O CTPOCHUHM >KUBBIX
CUCTEM Pa3HOI0 paHra M CYUIHOCTHM OCHOBHBIX MPOTEKAIOUIMX B HUX MPOLECCOB B
porpamme 1o OMOJIOrnHY yAEJIEHO BHUMAHUE UCIIOJIb30BAaHUIO ITOJTYYEHHBIX 3HAHUI B
MOBCEHEBHOM JKM3HU JUISI pEUIeHUs NPUKIAAHBIX 3aJad, B TOM YHCIIE:
NPOPMIAKTUKY HACJIEACTBEHHBIX 3a00JIeBaHUN 4YelIOBEKa, MEIUKO-T€HETHYECKOIro
KOHCYJIbTUPOBAHMSI, OOOCHOBAHUSI SKOJOTMYECKH 11€1ecO00pa3HOro MOBEACHUS B
OKpY’Kalollle MpUPOTHON cpeje, aHadu3a BIUSHUS XO3SMCTBEHHOM NESITEbHOCTU
YeJIOBeKa Ha COCTOSIHME NPUPOAHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. Y CHUJICHHE
BHUMaHUSl K TNPHUKJIAJAHOW HAMpaBJICHHOCTH Yy4eOHoro mnpeamera «buomorus»
MPOJAUKTOBAHO HEOOXOJIMMOCTHIO OOECTHEUEeHUsI YCIOBUM ISl pEIICHUsS OJHOU M3
aKTyaJbHBIX  3aJlad  IIKOJIBHOIO  OMOJIOTMYECKOTO  OOpa3oBaHMs, KOTOpas
npenanosiaracT (OpMUPOBAHHE y OOYYAIOLIUXCS CIOCOOHOCTH aJanTHPOBATHCA K
M3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O0 MUPA.



buosorus Ha ypoBHE cpenHero ooiiero o0pa3oBaHus 3aHUMAET BAXKHOE MECTO.
Ona oOecrieunBaer (HopMUpOBaHUE Yy OOYYAIONIMXCS TMPEJACTABICHUNW O HAyYHOU
KapTUHE MHpa, pacmupseT ©u 0000IaeT 3HaHUS O JKUBOM mpupone, e&
OTJMYUTETBHBIX MPHU3HAKAX — YPOBHEBOW OpraHM3alMi ¥ 9SBOJIOLWH, CO3HAET
YCJIOBHS JIJIS: TIO3HAHUS 3aKOHOB KUBOUW MPUPOILI, POpMUPOBAHUS PYHKITMOHATHHOM
IPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa KU3HHU, SKOJIOTUYECKOTO
MBIIIJICHUS, [ICHHOCTHOTO OTHOIIICHUS K )KMBOM MPUPOJIC U YETIOBEKY.

bonbmoe 3HaueHne OMONOTHS MMEET TaKXKe JJIS PEIICHUS] BOCIUTATEIBHBIX U
Pa3BUBAIOIINX 3aJ]lau CPEIHETO OOIIEero 00pa3oBaHus, COIUATN3AIMN O0YYaIOIINXCS.
N3yuenune ounonoruu oOecreunBaeT yCIOBUS TUTSt dbopmupoBaHUs
WHTEJUICKTyJIbHBIX, ~ KOMMYHHMKAIIMOHHBIX ¥  HMH(QOPMAIIMOHHBIX  HAaBBIKOB,
ACTETHUYECKON KYJBTYPBhl, CIOCOOCTBYET HHTETpaIlMi OWOJIOTMUECKHX 3HAHUU C
MPEACTABICHUSAMHU U3 APYTHX YYEOHBIX MPEIMETOB, B UaCTHOCTH, (DU3UKU, XUMUU U
reorpadun. Ha3BaHHBIE TIONOXKEHUS O TMPEAHA3HAYCHUH YYeOHOTO MpeaMeTa
«buonorus» CcOCTaBWJIM OCHOBY JJisi ONpEIEJeHUs MOAXO0I0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €TI0 COJICPKaHU, TPEICTABICHHOTO B MPOTrpaMMe M0 OMOJIOTHH.

Ot60op conmepxkanusi yuyeOHoro mpeamera «buomorus» Ha 06a30BOM YypoBHE
OCYIIECTBJIEH C TO3UIHUI KyJIbTypOCOOOPAa3HOrO0 TMOAXOAd, B COOTBETCTBUM C
KOTOPBIM OOyd4aromuecss JOJKHBI OCBOWTH 3HAHUS W yMEHHS, 3HAYUMbIC IS
dopMupoBanus 001IEH KYJIbTYphI, ONPEICIISIONINE aeKBATHOE MTOBEACHUE YEeJIOBEKA
B OKpY)Karoliel NpUpOAHON cpese, BOCTpeOOBaHHBIC B IMOBCEIHEBHOW XKU3HU H
MPaKTUYECKOU JeaTenbHOCTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAaHUM 3aHUMAIOT
AJIEMEHTBI  COJEP)KaHMs, KOTOpBhIE CIy’)KaT OCHOBOM st (hOpMHPOBAHMUS
MPEJICTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHE MUPA U NEHHOCTHBIX
OpUEHTAlUSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX TIyMaHU3alMK  OHMOJOTUYECKOTO
oOpa3oBaHUsI.

CTpyKTypHpOBaHHE COJIEp)KaHUs Yy4eOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTUM  OCYIIECTBIEHO C YYE€TOM TPHOPUTETHOTO 3HAUYEHUS] 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPUPOJABI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOIMH. B COOTBETCTBUU € 3THM B CTPYKType yueOHoro mpenmera «buomorus»
BBIJICJICHBI CJICYIONIME COJepKaTeNnbHble TUHUHN: «buomorus kak Hayka. MeTombl
HAay4dHOTO To3HaHus», «Kierka kak Owonormyeckas cucteMa», «OpraHmsm Kak
ouonoruueckas cucremay, «CucreMa W MHOrooOpa3ue OpPraHUYECKOrOo MHUPay,
«IBONIONUA KUBOU MPUPOJIBD, « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[lenp wm3ydenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBIIaJIcHUE  OOYyYAlOIIMMHKCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAIHLHOM
OpraHM3aIy KUBBIX CUCTEM PAa3HOTO paHTa U MPUOOPETEHUE YMEHUN HCIOIb30BATh
OTU 3HAHUA TSI TPAMOTHBIX JIEWCTBUN B OTHOIICHHH OOBEKTOB >KMBOUW MPUPOIBI H
pEIICHUS PA3IMYHbBIX )KU3HEHHBIX MPOOIICM.

Joctmxenue 1enu uzydeHust ydeOHoro mpenmera «buomorus» Ha 06a30BOM
YpOBHE 00eCreynBaeTCs pelieHueM ClIeAYOIIMNX 3a/1ay:

OCBOEHHE OOYYaIOIIUMUCS CHCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHUSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBWIaX, CIYKaIlUX OCHOBOM



wist (opMUpOBaHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHpa, O
METOAaX HAy4YHOrO IO3HAHUS, CTPOEHHUH, MHOTOOOpa3MU M OCOOCHHOCTSIX MKUBBIX
CHUCTEM Pa3HOT0 YPOBHsI OpraHU3allud, BBIAAIOIIMXCS OTKPBITUSX W COBPEMEHHBIX
HCCJICJOBAHMSIX B OMOJIOTUH;

dbopmupoBaHre y OOydYarolmUXCsl MO3HABATEIbHBIX, HWHTEIUICKTYaJbHbIX U
TBOPYECKUX CIIOCOOHOCTEW B TMPOIIECCE aHadu3a JaHHBIX O NYyTSIX pa3BUTUS B
OMONOTUM HAYYHBIX B3TJSA0B, WICH WU TOIXOIOB K H3YUYCHHUIO >KUBBIX CHCTEM
Pa3HOro ypOBHSI OpraHU3alNy;

CTAHOBJICHHE Yy oOydarommxcss oOmel KyJabTyphl, (YyHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSACHSTH W OLICHUBATH SIBJICHHUS OKPYKAIOILIEro
MHpa KUBOU MPUPOJIHI HA OCHOBAHUW 3HAHWUU U ONBITA, MOJYYEHHBIX MPU U3yYCHUU
ouojoruu;

dbopmupoBaHre y OOydYarolmMXCsl YMEHUN WUIIOCTPUPOBAThH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUM B TMPAKTUYECKOM JEATEILHOCTH YEJOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUN U arpOOMOTEXHOIOTUH;

BOCIIUTAaHNWE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM JKHBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K HEM, COOMIOICHHUS ATHYECKHUX
HOPM TIPY TPOBEACHUN OMOJOTUYECKUX UCCIEOBAHUM;

OCO3HAHME IICHHOCTH OHWOJIOTUYECKUX 3HAHMM JUJIS TIOBBIIICHUS YPOBHS
AKOJIOTUYECKON KYJIBTYPHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

IpUMEHEHNE NPUOOPETEHHBIX 3HAHUNW M YMEHUW B MOBCEIHEBHOW XKU3HH IS
OIICHKM TMOCJIC/ICTBUM CBOEU JEATEIIbHOCTH MO OTHOIIECHUIO K OKpY:Kalolle cpene,
COOCTBEHHOMY 37I0pOBbIO, O0OOCHOBaHME ¥ COOJIOJCHHE MepP NPOPUIAKTUKH
3a00JIEBaHUM.

B cucreme cpeanero obmiero oOpa3oBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS OO0sA3aTENbHBIM YYEOHBIM MPEIMETOM, BXOISIIUM B
COCTaB MpeaMeTHOM ob0nactu « EcrecTBEeHHO-HayYHBbIE TTPEAMETHD.

Jlnst u3ydeHus: OMOJOTMM Ha 0a30BOM YPOBHE CpeJHEro oOIero oopa3oBaHUs
otBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 gac B Henemo), B 11 kimacce — 34 yaca
(1 wac B HEAEIMIO).

COILEP/KAHUE OBYUEHUA
10 KUIACC

Tema 1. buosorusi Kak Hayka.

buosnorusa kak Hayka. CBsi3b OMOJOTHMU C OOLIECTBEHHBIMU, TEXHUUYECKUMU U
IPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiocopuei, 3TUKOM, ICTETUKOW U IMPABOM.
Ponb Ouosoruu B popMHpPOBAHUM COBPEMEHHOM HaydyHOM KapThHbI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTtonbl MO3HAHUS KUBOM MPUPOJIbI (HAOMIOACHHUE, SKCIIEPUMEHT, OMUCAHUE,
M3MepeHne, Kiaccudukaims, MOACTMPOBaHNe, CTaTUCTHYECKas 00pad0OTKa TaHHBIX).



JdeMoHcTpanuu:

[Toprpetsl: Y. dapsun, I'. Menaens, H. K. Konsuos, Ix. Yorcon n @. Kpuk.

Talauiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBOW TIPUPOIBD».

JlaGopaTopHble U NpakTHYECKUE PA0OTHI:

[Ipaktuueckass padora Ne 1. «Jcnonb3oBaHue pas3IMYHBIX METOAOB IIPH
M3YUYECHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMcTeMbl M KX OPTraHU3ALUS.

XKusbie cucteMbl (OMOCHMCTEMBI) Kak MpeaMeT u3ydeHus: ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OMOCHCTEM U WX pa3HOOOpa3ue. YPOBHU OpraHU3allUM OMOCHUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIM, OPTraHU3MEHHBIMN, IOIMYJISIHIUOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOreoeHOTUUECKUH ), OnOC(hEepHBIil.

JdeMoHcTpanuu:

Tabnaunel u cxembl: «OCHOBHBIE TMPU3HAKU KU3HW», «YPOBHU OpraHU3alUU
WKUBOU IPUPOIBI».

Oo6opynoBanue: Mojeab Mojekyibl JIHK.

Tema 3. Xumnueckuii COCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUN COCTAB KIIETKU. XHMHUUYECKUE DIIEMEHTBhI: MAaKpPODJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/ia 1 MUHEpaIbHBIEC BEIIECTBA.

OyHKIMM BOJABl M MHHEPAIbHBIX BellecTB B kieTke. llogaep:kanue
OCMOTHUYECKOro OajaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3zameHnmble M 3aMEHUMbBIE AMUHOKHUCIJIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl ~ O€JIKOBOW  MOJEKYJbl  (TepBUYHAsl, BTOPUYHAsA, TPETHYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUUECKHE CBOMCTBA OeykoB. buonornyeckue GpyHkuu
OEJIKOB.

depmeHThl — Ononorndeckue Karamuzatopbl. CTpoeHune (epMeHTa: aKTUBHBIN
eHTp, cyoctpatHas crnenuduanocts. Kodepmentsr. Burtamunbel.  Otinuuns
(epMEHTOB OT HEOPTAHUUECKUX KAaTaIu3aTOPOB.

VYrneBonbl: MOHOCaXapuisl (TJIIOKO3a, pubo3a U Ae30KCHpru003a), Arucaxapubl
(caxapo3a, JakTo3a) MW MOJUcaxapuabl (Kpaxmall, TJIMKOT€H, UEJII0JI03a).
buonoruyeckue ¢hyHKIIUN yTIIEBOIOB.

Jlunuael:  Tpurmuuepuasl, (Gochomunuasl, crepouasl. ['mapoduibHO-
rugpodoOHbie cBOMCTBA. buonornueckue GyHkiuu aunua08. CpaBHEHUE yTIIEBOJIOB,
OEJIKOB M JIUMHUIOB KaK UCTOYHUKOB YHEPTHUHU.

HykneunoBeie kucnorel: JIHK wu PHK. Hyxkmeornasr — MoHOMEpPHI
HyKJIeuHOBBIX KHUCIOT. Ctpoenue u pynkuuu JHK. Crpoenune u ¢dynkuuun PHK.
Bunasr PHK. AT®: ctpoenue u pyHKIHH.



[{uTonorusa — Hayka o kierke. KinerouHnas teopust — nmpuMep B3auMMOJICMCTBUS
uzel 1 GakToB B HAYYHOM MO3HAHUU. METOIbl U3yUEHUS KIETKHU.

Kietka kak menoctHas xupasi cucrema. OOIIyMe npu3Haky KJIETOK: 3aMKHYTast
HapyxHass meMOpaHa, moJiekysbl JIHK kak reHeTudeckuii amnmapar, CucremMa CUHTE3a
OeJika.

Turbl KJIETOK: dyKapuoTUYecKas U npokapruornudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuueckoil  kietku.  Kiierounas  crenka — Oakrepuil.  CtpoeHue
AYKApUOTUUYECKOUN KiIeTKU. OCHOBHBIE OTIIMYUSI PACTUTEIBHOM, )KUBOTHOM U TPUOHOM
KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPbl KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. I[lnazmartnyueckas MmemOpaHna, e€ cBoiictBa u ¢yHkuuu. [{urormnazma u eé
opranousbl. OgHomeMOpaHHble opradHouwabl kietku: OJIIC, ammapar ['onbmxu,
TU30COMBI.  [10JyaBTOHOMHBIE OPraHOM/bl KIJIETKH: MUTOXOHJPUH, TUIACTHUIBIL.
[IpoucxoxaeHue MUTOXOHAPUN W T1actul. Buasl mnactua. HememOpanHbie
OpraHOWIbl KJIETKU: pUOOCOMBI, KIIETOYHBIA IIEHTP, [ICHTPUOIU, PECHUYKH, KTy THKH.
OyHKIMKA OPraHOUIOB KIIETKHU. BKItoueHus.

SAnpo — perynsaTopHbld 1eHTp KieTku. CTpoeHue siapa: siiepHas 000JI0UKa,
KapuoIia3Ma, XpOMaTuH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanuu:

Hoprpersl: A. Jlesenryk, P.I'yk, T.IIBann, M. lllneiinen, P.Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinn, K. M. bap.

[unarpammel: «PacnipeneneHue XMuMHYECKUX AJIEMEHTOB B HEXUBOM MPHUPOJIEN,
«PacrnipeeneHne XuMUYECKUX JIEMEHTOB B )KUBOM TIPUPOJIEY.

Tabmuubl u cxembl: «[lepuoanueckass TabnMila XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHne MoJeKyybl BoAb», «buocunres Oenka», «CTpoeHrne MOJIEKYJbI OelKay,
«Ctpoenne ¢pepmenta», «Hykneunobie kucinotel. JTHK», «Ctpoenue Mosexkysbl
AT®», «CTpoeHHE SYKAPUOTHYECKOM KIETKW», «CTpPOEHHE MKUBOTHOW KIIETKUY,
«CtpoeHue pacTUTeNbHOM KIETKW», «CTpOEHHE MPOKAPUOTHUECKOW KIIETKUY,
«Ctpoenue aapa KIeTKn», « Y raeBoabDy, «JIunuasn.

O00pyIOBaHME: CBETOBOM  MHUKPOCKON, OOOpYJIOBaHWE JJIsI TMPOBEACHUS
HAOIOZICHUH, W3MEPEeHHH, OKCIEPUMEHTOB, MHUKPONPENapaThl PACTUTEIIbHBIX,
’KUBOTHBIX U OaKTEepUATbHBIX KIIETOK.

JlabopaTopHble U NpaKkTHYecKHe padoThI:

JlaGopatopHast pabota Nel. «M3ydyeHue KaTaaIuTUUECKON aKTUBHOCTU
(depMeHTOB (Ha MpUMepe aMUJIa3bl WU KaTalasbl)».

JlaGopatopHast pabota Neo2. «H3ydyeHue CTpPOCHUSI KJIETOK PACTECHHUIA,
KUBOTHBIX M OaKTepuil 1MOjJ MHKPOCKOIIOM Ha TOTOBBIX MHUKpoOMpernaparax U HX
OTIMCAHUE.

Tema 4. JKuzHeaeaTeJJbHOCTh KJIETKH.



OOMeH BelecTB, WKW METa0oNMM3M. AcCCUMWIAIUS (TIACTUYECKUH OOMEH) U
TUCCUMUTISILIAA  (SHEPreTHYEeCKUd OOMEH) — JIB€ CTOPOHBI €IMHOr0 TMpoliecca
Metabonu3ma. Posib 3aKOHOB COXpaHEHHUS BEIIECTB M HHEPrUd B IOHUMaHUU
MeTaboau3ma.

Tunbel oOMeHa BeniecTB: aBTOTPOHbINA U rerepoTpodHbiid. Poib ¢pepmMeHTOB B
oOMEHE BEIlIECTB U MPEBPAILCHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas u TemMHOBas (a3el  QorocuHTesa. Peaknun
doTocunTe3a. IPpPeKTUBHOCTh POTOCHMHTE3a. 3HAUCHHE (POTOCUHTE3a IS KU3HU Ha
3emsie. Brnusinue ycnoBuid cpensl Ha (POTOCHMHTE3 M CIOCOOBI TMOBBIIMICHUS €T0
MIPOAYKTUBHOCTH y KYJbTYPHBIX PACTCHUHU.

XeMocuHTe3. XEeMOCUHTE3UpYIoIe OakTepuu. 3HAYECHUE XEMOCHHTEe3a s
KW3HU Ha 3eMIJI€.

DHepreTudyeckuii OoOMEH B KJeTKe. PacuiersieHne BelIecTB, BBbIJCICHUE U
aKKyMYJIMPOBaHUE SHEPIUHU B KIIETKE. DTambl SHEPreTUYeCKoro ooOMeHa. I mukomus.
bpoxenune u ero Buaesl. KucmopogHoe OKuHCIIEHWE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe dhochopmmmpoBanre. DPGHEeKTUBHOCTh YHEPTETUUECKOT0 OOMEHa.

Peaknun wmatpuyHoro cuHre3a. ['enernueckas wuHbpopmanus wu JHK.
Peanuzanus reHetmdeckod uHpoOpMmanuMu B KIETKe. ['eHeTUYeCcKHil KOJ U ero
cBoiictBa. Tpanckpumnuus — marpuunblii cunte3 PHK. Tpancnsuusa — OuocuHTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHokuciaor. Pomas pubocom B
OnocHuHTE3€E OelKa.

Heknerounsie (opmbl ku3Hu — BUpychl. Mcropusi otkpsitus BupycoB (/1.
N. BanoBckuii). OcCOOEHHOCTH CTPOCHHS U JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuii, KUBOTHBIX M YEIOBEKA, BHI3LIBAEMBIC BUPYCAMHU.
Bupyc ummynonedunmra uenosexka (BUY) — Bozoymutens CIIM/a. OOpatHas
TPaHCKPUIILINS, peBepTa3a u unrerpasza. [Ipodpunakruka pacnpocTpaHeHUs BUPYCHBIX
3a00JIeBaHU M.

JdeMoHcTpanmu:

Hoptpersl: H. K. Konbsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabaunel u cxembl: «Tunbel nutanus», «Metabonuszm», «MUTOXOHAPUS,
«DHepreTuyeckui obMen», «Xnopormiact», «®Dortocunted», «Crpoenue JIHK»,
«Ctpoenre um (pyHKIMOHHMpOBaHUE TeHa», «CHHTE3 Oenkay», «[ €HeTHYeCKui KOIy,
«Bupyco», «bakrepuodarn», «Crpoenue u xuzHeHHbIM nukia Bupyca CIIN/a,
O6aktepuodara», «Permukanus JJHK».

Oo6opynoBanue: Moaenu-anukanuu  «Yasoenue JIHK wu Tpanckpunimsy,
«buocunTtes 6enka», « CTpoeHune KIeTkn», Mojeiab cTpykTypsl JJHK.

Tema S. Pa3MHOKeHUe U MHIUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounbii 1HMKI, WIM JKU3HCHHBIM IMKI KiIeTKH. MHTepdaza m MuTO3.
[Ipouieccrl, mpoTekarome B uHTepdaze. Permkauus — peakuds MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIA HAbOp — KapHOTHIL



JIMTIIOMAHBIN U TaTUIOUIHBIA XpOMOCOMHBIE HaOOpbl. XpoMaTusl. [{uTonornueckue
OCHOBBI Pa3MHOKEHUSI U UHINBUAYAJIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenne knetku — murto3. Craguu mutosa. Ilpouecchl, mpoucxonsiiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BHOTOrMYeCKuil CMBICI MUTO3A.

[Iporpammupyemas ru0Gesb KIETKU — aromnTo3.

dopMbl pa3MHOKEHUSI OPraHU3MOB: O€cCIojoe U MoyioBoe. Buabl Oecrosnoro
Pa3MHOXKCHUA: JICJICHUE HAJABOE, ITOYKOBAHWE OJHO- M  MHOIOKJIETOYHBIX,
criopooOpa3oBaHNe, BETETaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KIOHHPOBAHUE
OpraHu3MOB, €r0 3HAYEHHE ISl CEJICKIIHH.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECIIOJIOTO.

Meito3. Craguu menoza. IIporecchl, mpouUCXOAsSIIUE€ HA CTaAusAX Meno3sa.
IToBenenue xpoMmocom B meno3se. Kpoccunrosep. buonornueckuii CMbICI M 3HAUEHUE
Meno3a.

["ameTrorenes — nmpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [[0J10BBIE
’KeJIe3bl: CEMCHHUKHU U AMYHUKU. OOpa3oBaHKUE U PA3BUTHE MOJIOBBIX KJIETOK — IramMeT
(cmepmaro3oun, SUIEKIETKA) — CriepMaTorene3 U oBoreHe3. OCOOEHHOCTH CTPOCHUS
SUIEKIETOK U criepMaTo3onioB. OmionorBopenue. [lapreHorenes.

WnnuBunyanbHoe  pa3BuTue  (OHTOreHe3). OMOPHOHAIBHOE  pa3BHUTHE
(amOpuorenes3). Dtanbl 3MOPUOHAIBHOTO PA3BUTHS y IMO3BOHOYHBIX YKHWBOTHBIX:
npoOJjeHue, racTpyisiuus, opraHoreHes. IlocTamOpuoHanbHOE pa3zBuTHEe. THUIBI
MOCTAMOPUOHATILHOTO Pa3BUTHSL: TIPSIMOE, HENpsiMoe (TMYMHOYHOE). Binsinue cpejipl
Ha pa3BUTUE OPTaHU3MOB, (DaKTOPbI, CIIOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHM, CTAIUN PA3BUTHUSI.

JdeMoHcTpanuu:

Tabmuubl 1 cxembl: «DOpMbl  pPa3MHOKEHUSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHHUE Y  IIBETKOBBIX pacTeHUi», «BereraTuBHOE€ pa3MHOXKEHUE
pacteHuiiy, «/lenenue knetku 6akrepuit», « CTpoeHHUE MOJTOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounsld uwmkn», «Pemmukanms JIHK», «Mwuto3», «Menosy,
«IIpsimoe u Hempsamoe pa3zBuTue», «l'aMeToreHes y MIIECKOMUTAIOMINX U YEJIOBEKA,
«OCHOBHBIE CTaJIMU OHTOI'EHE3aY.

O00pyI0BaHUE: MUKPOCKOII, MUKpOMpenapaThbl «CniepmaTo30u/1bl
MJIEKOMUTAIOWIETO», <«SHIEKIeTKAa MIEKONUTAmEro», «KaprnoknHes B KieTKax
KOpEUIKa JyKa», MarHUTHasA MOJAeb-anuinkanus «Jlemenue knerkn», moaenb JTHK,
MOJieIb MeTa(a3HON XPOMOCOMBI.

JlaGopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopHast pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopatopHas pabota Ne4. «M3yyeHne CTpOEHMsS TOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenaparax.

Tema 6. HacsieACTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.



[Ipeamet u 3agauu reHeTUKU. VicTopust pa3BUTHA TEHETUKU. PO IUTONOTHHY 1
AMOPHOJIOTHH B CTAHOBJICHUU TE€HETHUKHU. BKiTag pocCUUCKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHUE I€HETUKU. MeTO/ bl TeHETUKU (THOPUIO0TOTUUECKUM, [IMTOTCHETUYECKUM,
MOJIEKYJIIpHO-TeHeTHYecKui). OCHOBHBIE TEeHETHYeCKue TMOHATHSA. ['eHeTnueckas
CHMBOJIMKA, UCTIOJIb3yeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HACJIECAOBAaHUSI MPU3HAKOB, yCTaHOBIEHHbIE ['. Mennenem.
MonorubpugHoe  CKpenBaHue. 3aKOH eauHooOpas3us THOPHIOB  IIEPBOIO
nokosieHudA. [IpaBuino noMuHUpOBaHUWS. 3aKOH pACHICIUICHHS MPU3HAKOB. ['Mmoresa
YuCTOTHI TaMeT. [10JIHOE M HETTOJIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe CKpelnBaHUe. 3aKOH HE3aBHCUMOI'O HACJICAOBAHUS MPU3HAKOB.
[{uToreHeTMYeCKUE€ OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAaHUS. AHAIM3UPYIOIIEE
ckpeniuBanue. Mcnonb30BaHUE aHATUM3UPYIOMIETO CKPEUIMBAHUS ISl ONPEACIICHUS
TrE€HOTHUIIa 0COOMU.

CuerieHHOe HacnefoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyllieHne CUernaeHus reHoB B Pe3yabTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPHST HACIEICTBEHHOCTHU. | eHETUUECKUE KAPTHhI.

['enernka moja. XpoOMOCOMHOE OINpEACiCHUE IMojia. AyTOCOMbI U TOJIOBBIE
XpoMOCOMBI. ['oMOorameTrHele W TreTeporaMeTHble opranu3Mmbl. HacmenoBanue
MIPU3HAKOB, CIEIJICHHBIX C TIOJIOM.

N3meHunBOCTh. BUjibl M3MEHYMBOCTU: HEHACJICACTBEHHAs M HACJIEJICTBEHHAS.
Poms cpeanl B HEeHacCJeJICTBEHHOU U3MEHYNBOCTH. XapaKkTepucTUKa
MOJU(DUKAIIMOHHON HM3MEHUMBOCTU. BapuallMOHHBIA psifi U BapUallMOHHAS KPUBasl.
Hopwma peaknun nnpusnaka. KoandecTBEHHbIE U KAUECTBEHHBIEC IPU3HAKHA U KX HOpMa
peakiuu. CBoicTBa MOAUGMUKAITMOHHOW H3MEHUYMBOCTH.

HacnencrBenHasi, WM TEHOTHIWYECKas, HW3MEHYMBOCTHb. KomOwmHaTHBHAas
W3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
M3MEHYMBOCTH. MyTanoHHass u3MeHYnBOCTh. Kiaccudukaruss MyTaluii: TeHHbIE,
XPOMOCOMHBIE€, TeHOMHBIE. HacToTa M NMpUYMHBI MyTanuil. MyTtareHHble (DaKkTOpHI.
3aKOH rOMOJIOTMYECKUX PANIOB B HacaeACTBeHHOU n3MenunBocty H. M. BaBunosga.

Buesaepnas HacneICTBEHHOCTh U U3MEHYUBOCT.

['enetnka 4enoBeka. Kapuorunm denoBeka. OCHOBHBIE METOJIbI T'E€HETHUKH
YeJIOBEKA: TCHEAJIOTHUYCCKHUIN, OJIW3HEIOBBIM, IMUTOTCHETHYCCKHUN, OMOXMMHYCCKHUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpeMeHHOE ONPEJICIICHUE TE€HOTHUIIA:
MOJIJHOTEHOMHOE CEKBEHHUPOBAHUE, T'C€HOTHUIIMPOBAHUE, B TOM YMCJIE C IOMOUIBIO
IT11P-ananu3a. HacneacTBenHble 3a001eBaHUs YEI0BEKa: T€HHBIC 00JIe3HU, 00JIe3HU
c HACJICJICTBEHHOU MPEPaACOIOKEHHOCTHIO, XPOMOCOMHBIE 00JIe3HH.
Comatnueckne u TreHepaThBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpuHUHAMBI
3I0pOBOT0 00pasa >KU3HU, NUATHOCTUKU, MPODUIAKTUKU U JICYECHUS] TEHETUYECKUX
O0one3neil. MeauKo-TeHETHYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHHWE MEIUITMHCKON
T€HETUKH B MPEIOTBPAIICHUH U JICYSHUH T€HETUYECKUX 3a00JIEBaHUI YEI0BEKaA.

JdeMoHcTpanuu:

[Hoptpetsl: I'. Menaens, T.Mopran, I. ge ®pu3, C. C.YerBepukon, H.
B. Tumodees-Pecosckuii, H. . BaBunos.



Tabnuibl U cxempl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOreHETHYECKast
OCHOBa», «3aKOH PACIICTUICHUSI U €ro [IUTOT€HETUYECKAsT OCHOBA», «3aKOH YHCTOTHI
ramer», «JlurubpugHoe ckpeunmBanuey», «l{uTonoruueckne OCHOBBI JTUTHOPHIHOTO
CKpeluBaHus», «Menos», «B3auMonenuCTBUE AJUICNIbHBIX T'€HOB», «l €HeTnueckue
KapThl PAacCTCHUM, XUBOTHBIX M 4eJOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTU
HACJIEJIOBaHUs, CIIETUICHHOTO C Tmojom», «KapuOTHIlbl 4YeloBeKa M KUBOTHBIX),
«Bunpl m3MeHUHMBOCTHY, «MoaudukanmoHHas HW3MEHYUBOCTHY, «HacnenoBanue
pesyc-akropay, «I'eHeTrka rpynn KpoBu», «MyTallMOHHAsI ”3MEHYMBOCTH.

O6opynoBaHue: MoAeIU-aNIIUKau  «MOHOTHOPUIHOE  CKpEIIMBaHUEY,
«Henonmuoe  gomuHMpoBanue», «JluruOpuaHoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOIT U MUKpornpenapat «/po3oduna» (Hopma, myTanuu Gopmbl
KPBUIBEB M OKPACKH Tea), repoapuit «I opox MmoceBHOM.

JlaGopaTopHble U NpakTHYECKHE PAdOThI:

JlaGopatopHast pabora Ne 5. «M3ydyeHue pe3yJbTaTOB MOHOTHOPUHOTO M
IUTHOPUIHOTO CKPENTUBAHUS Y APO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopHast pabora Ne 6. «M3ydeHne Moau(UKarMOHHON HW3MEHUYHWBOCTH,
MMOCTPOEHHUE BAPUALMOHHOTO PSiJIa U BAPUALIMOHHON KPUBOW.

Jlabopatopnast pabora Ne 7. «AHanu3 myTtauuii y Apo30(¢uiabl Ha TOTOBBIX
MHUKpOTpenapaTax».

[IpakTudeckas padbora Ne 2. «CocraBiieHUE U aHAIU3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HaykKa W MPOLECC. 3apOKICHUE CEICKIUU W JOMECTHUKAIMA.
VYyenue H. U. BaBunoBa o 1eHTpax MpOUCXOXKACHUS WU MHOT0OOpa3usi KyJIbTYpPHBIX
pacteHnuil. LIeHTpbl NpOUCX0XKAECHUS TOMAIIHUX )KUBOTHBIX. COpT, OO, IITAMM.

CoBpeMeHHbIE METOJIbl CEJICKIIMU. MaccoBbI U MHIAUBUIYAJIbHBIA OTOOPHI B
CEJIEKIUM pPACTeHUW U KUBOTHBIX. OIlleHKa »3KcTephepa. bBIU3KOPOIACTBEHHOE
ckpemuBanue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHWE YUCTBIX JIMHUU.
I'etepo3uc, wnu rulOpuaHas cwia. HepoACTBEHHOE CKpeIIMBaHUE — ayTOPUJIAMHT.
Otnanénnas rubpuamsarus u e€ ycnexu. VIcKycCTBeHHBI MyTareHe3 W MOJIy4YeHue
MOJIUIUIONIOB. JIOCTHKEHUS CEJIEKIIMU PACTCHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHONMOrusl Kak oOTpacib MNPOU3BOACTBA. ['€HHAas WH)XEHEpHUsA. Tarbl
co3ganusi pexkomOumHantHoM JIHK w Tpancrenneix opranusmoB. Kretounas
nHxeHepus. KiietouHnble KyabTypbl. MHUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KnonupoBanue  BBICOKONMPOAYKTUBHBIX  CEJIBCKOXO3SMCTBEHHBIX  OPraHU3MOB.
DkoJyiornueckue u 3rnyeckue npoodsemsl. 'MO — renernyecku MOIU(UIIMPOBAHHbBIE
OpraHu3MBblI.

JleMOoHcTpaIvu:

[oprpersl: H. Y. BaBunos, U. B. Muuypumn, I'. [{. Kapneuenko, M. ®. MBaHOB.

Tabmunbl ¥ cxembl: kKapTta «LIeHTphl NPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuin», «llopoabl IOMamHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudpuauzamnus», «Padborel akagemuka M. @. BanoBay,




«Ilomumnonnus», «OObeKTHl OuoTexHoNOTHNY, «KileTouHble  KyIbTypsl U
KJIOHUPOBaHUE», « KOHCTPYUPOBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O0opyI0BaHKE: MYJISIKU TUIOJIOB M KOPHEIUIOJNOB JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuil « CenbCKOX035UCTBEHHbIE PACTEHUS.

JlaGopaTopHble U NpakTHYECKHE PAdOThI:

Okckypcust «OCHOBHBIE METOJIbBl M JIOCTHOKEHHSI CEJIEKIMM PAacTeHUH |
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, TJIEMEHHYIO (hepMy, COPTOUCTIBITATEIHHBIM
y4acTOK, B TEIJIMYHOE XO3SUCTBO, JAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOI'O
[IEHTPA)».

11 KUIIACC

Tema 1. IBoIOIMOHHASA OMOJIOTHS.

[Ipennocbulki BO3HUKHOBEHHUS JBOJIOLMOHHOM TEOPUHU. DBOJIIOLUMOHHAS
Teopuss U €€ MecTo B Ouosiorud. BiusiHHE 3BOIIOIMOHHOM TEOPUM Ha Pa3BUTHE
OMOJIOTUHU U IPYTUX HAYK.

CBuzerenbcTBa  3BofoIMHU.  [lasieoHTONOrMUECKHE:  MOCIEN0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MaJICOHTOJIOTUYECKON JIETONMUCHU, TIEPEXOJHbIC (HOPMBI.
buoreorpaduueckue: cxoacTBo u pazinuune GayH u Giop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA W Pa3NHuus JIMOPHUOHOB pA3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
PYIUMEHTApHbIE OpraHbl, AaTaBU3MbL. MOJEKYJISIPHO-OMOXUMUYECKHUE: CXOACTBO
MEXaHM3MOB HACJICJCTBEHHOCTM M OCHOBHBIX META0OJWYECKUX MyTel Yy Bcex
OpraHU3MOB.

OomonnoHHas teopusa Y. JlapBuHa. lIpeanoceulku  BO3HMKHOBEHUS
napBUHM3MA. JIBWOKyIIuME CWIbl S3BOJIIONMU BUJIOB 10 JlapBUHY (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYpPCOB, HEOINPEIEIEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bostonnu (CTI) u e€ 0CHOBHbBIE MOJOKEHUS.

MuxkponsBomtonus. [Tonmynsiius kak eAMHUIA BUA U IBOJIIOIUH.

JIBwxyiye cuiabl ((hakTophl) BOJIIOIMM BHJAOB B Ipupoje. MyTalluOHHBIN
MIPOIECC M KOMOMHATUBHASI U3MEHUUBOCTD. [lomysIiimoHHbBIE BOJIHBI U Jpeid reHoB.
N3omanus u Murpauus.

EctecTBeHHbIll 0TOOp — HampaBisomuil daktop 3Bomonuu. Dopmel
€CTECTBEHHOI'0 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHu3MOB Kak pe3ysbTaT 3Boionuu. [lpumepsl
MIPUCIIOCOOICHUHN Y OpraHu3MoOB. ApoMop(h03bl U UIMOATANITAIUH.

Bun wu  BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (HOPMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, IKOJI0THYECKOE.

Makpospomtoniusi.  dopmbl  3BoONMU:  QUIIETHYECKAs, JUBEPreHTHAas,
KOHBEpreHTHas, napauienabHas. HeoOpaTtuMocTh 3BOJIOLMH.



[IpoucxoxneHue OT HecHeuualu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crienran3anus. AJanTuBHAs paualys.

JdeMoHcTpanuu:

Hoptpersl: K. JIlunnei, K. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. Ceepuios.

Tabnuiel u cxeMmbl: «Pa3BuTHe opraHuyeckoro mupa Ha 3emiie», «3apojblin
MO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcy, «Dopmbl 0OpHOBI 3a CYIIECTBOBAHUEY,
«EcTtecTBeHHBIN 0TOOp», «MHOroo0pasue COpPTOB pacTeHmit», «MHoroobdpasue
opo/J1 YKUBOTHBIX), «ITomynsiumy, «MyTanuoHHas U3MEHYUBOCTBY,
«Apomopdosey, «amoamanramumy, «OOIIas aereHepanus», «JBWKyliue CUIbl
ooy, «Kapra-cxema mapupyra mnytemectBusi Y. JlapBuna», «bopbba 3a
cymectBoBanuey,  «lIpucnocobienHocts  opranusMoB»,  «Il'eorpaduueckoe
BUJ1000pa30BaHUE, « IKOJIOTHUECKOE BUAO0OPAZOBAHUEY.

O0opyI0OBaHME: KOJUIEKIIUS HACEKOMBIX C PAa3jIUYHBIMU THUIIAMU OKPACKH,
HA0Op TMJIOIOB U CeMsH, KoyuteKiusi «lIpumepsl 3amMUTHBIX TPUCTIOCOONICHUHN Y
AKUBOTHBIX», MoOJiesib «(OCHOBHBIE HANpPaBICHUS 3BOJIIOLUN», OO0bEMHAs MOJIEIb
«CTpoeHune roJIoBHOrO MO3ra Mo3BOHOYHBIX .

buoreorpaduueckass kapra wmwupa, KoJuiekKuus «DopMbI  COXpPaHHOCTH
HCKOTIa€MbIX KUBOTHBIX U PACTCHUI», MOJielb antuiukaius «Ilepexkpéct xpomocomy,
BJIAXHbIe  mpenaparbl  «Pa3BuTtHe  Hacekomoro», «PaszButue  nmATYIIKNY,
MuKkpornpenapat «/Ipo3oduna» (Hopma, MmyTauuu (poOpMbl KPbUIbEB U OKPACKH TEJA).

JlaGopaTopHble U NpakTHYECKHE PadOThI:

Jlabopatopnast pabora Ne 1. «CpaBHeHHEe BHAOB MO MOpP(}OIOTHUIECKOMY
KPUTEPUIO».

JlabopaTtopnast padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHUE M pa3BUTHE )KM3HHM Ha 3em.ie.

JloHayuHble TPEACTABICHHUS O 3apOXKICHUM >KU3HU. HayuyHble rumoressl
BO3HMKHOBEHMSI JKM3HM Ha 3emiie: alOuoreHe3 M maHCHepMus. XHUMHYECKas
ABOMIOLMA. AOHOreHHBIH CHUHTE3 OpPraHWYECKHX BEIIECTB W3 HEOPraHMYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMHUYECKOW SBOJONMU. HauvanmbHble 3Tarbl
ouonornueckoir sBomonuu. ['unoreza PHK-mupa. ®@opmupoBanue meMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IMPOTOKIETKU. lIepBble KIETKM M HX DBOJIOLMS.
@opMUPOBAHNWE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emsie mo 3paMm u nepuomaM. Karapxeu. Apxenckas u
npoTrepo3oiickasi 3pbl. llanmeosolickas 23pa u €€ NEpUoabl: KEeMOPUICKU,
OpPJIOBUKCKUU, CHITYPUNCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TEPMCKHM.

Me3o301cKas 3pa u €€ MepruoIibl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3oiickags »3pa © €€ MNEpUOIbl:  IMAJECOrCHOBBIA, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepuCTUKa KIMMaTa M TEOJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOIMMA PACTUTEIBHOTO U KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHuil u
KUBOTHBIX. [T0osiBIIEHUE, pacIIBET U BRIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4YeCKOrO MHUpa KakK OTpaxeHue HBOMOUMU. (OCHOBHBIE
CHUCTEMAaTUYECKUE TPYNITBI OPTaHU3MOB.

OBOJIIOLMS 4YeJIOBEKAa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue mpencraBlIeHUR O
MPOUCXOXKJICHUM YelloBeKa. MeToabl u3yuyeHusl aHrporioreHe3a. CXolcTBa H
pa3nuyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE TTOJI0KECHUE YETOBEKA.

JBrokymue cuibl (PpakTopsl) aHTponorenesa. HacneacTBeHHass M3MEHYMBOCTD
U ecTeCTBeHHBIN 0T00p. OOIIEeCTBEHHBI 00pa3 KU3HHU, U3TOTOBICHUE OPYAUM Tpy/a,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaMM U BETBU JBOJIIOLHUM YEJIOBEKA: ABCTPAIONUTEKH, HemoBek
yMelblid, YenoBek npsaMoxoasdini, Yenosek HeanaepTanbCKuii, YenoBeK pa3yMHbIi.
Haxonku uckomnaembix OCTaTKOB, BpEMs CYILLIECTBOBAHMS, 00JACTh PACIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 ®U3HU, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIIE PACHl: €BPOTICONTHAS (€Bpa3uiicKas),
HErpo-aBCTpaiouiHas (IKBaTOpHAJIbHAS), MOHTOJIOMIHAS (a3UaTCKO-aMEepUKaHCKas).
YepTbl npuCIIOCOOIEHHOCTH TMPEACTABUTENICH YENOBEYECKHX pac K YCIOBUIM
cyliecTBOBaHUs. EquHCTBO yenmoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

Loprperel: ®. Pequ, JI. [Tactep, A. MW.Omapun, C.Mwmmep, I Opn,
Y. JlapBuH.

Tabmmipl 1 cxembl: «Bo3aukHoBenne CoJlHEYHOM CHCTEMBI», «Pa3Burne
opraHuueckoro  mupa», «PactutenpHas — kietka», «KuBOTHas  KJIETKay,
«IIpokapuoTnyeckass kierka», «COBpeMEHHass CUCTEMAa OPraHUYECKOTO MHPAY,
«CpaBHEHHE aHATOMHYECKHUX YEpPT CTPOCHHUS UYEJIOBEKA MW UEJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MECTA MAJICOHTOJIOTMYECKUX HAXOA0K MPEAKOB COBPEMEHHOIO
yenoBekay, «JlpeBHeumue moan», «lpeBHue moan», «llepBbie COBpEeMEHHBIE
TOIW», «HemoBeuecKkne pachly.

O00opyI0BaHUE: MYJISIKHU «IIpoucxoxaenue 4eJI0BEKay (OrocThI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEPTalblla, KPOMAaHbOHIA), CJIENKUH WU
M300paKeHUST KAMEHHBIX OpYAUH TMEepPBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIIEPHI,
pyomita, ckpeba), reoXpoHoJIornyeckas Tabauiia, KomwieKus «P@opMbl COXpaHHOCTH
MCKOTIAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U NpakTHYECKHE PA0OThI:

[Tpaktuueckass padora Ne 1. «M3ydeHune HCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIUIX).

DKckypcusi «OBONIOLMA OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBII WM KpaeBEIUECKHUI My3ei).

Tema 3. Oprannsmsel U OKpPYKaKOIIAs Cpeaa.



OKoJIorus Kak Hayka. 3aJayd U pas3Aesibl SKOJOTHH. MeTOoIbl 3KOJIOTHYECKUX
UCCJIEA0BAHUN. DKOJOTMYECKOEe MUPOBO33PEHNE COBPEMEHHOIO YEIOBEKA.

Cpenbl oOWTaHMS OpPraHW3MOB: BOJHAs, HA3E€MHO-BO3JYIIHAs, IOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxkonornueckue (aktopbl. Krnaccupukanus SKOJOTHYECKUX  (PaKTOPOB:
abnoTuyeckre, OMOTUYECKHE U aHTPONIOTeHHbIE. J[eificTBUE IKONOrnyeckux (hakTopoB
Ha OPraHU3MBbl.

AOuortnueckue (akTopbl: CBET, TEMMEpaTypa, BIAKHOCTh. DOTONEPUOAU3M.
[Ipucmocobienrss  OpraHM3MOB K JCHCTBUIO  aOMOTHYECKHUX  (haKTOPOB.
buonornueckue puTMBL.

buotnueckue dakropel. Bujasl OMOTUUECKUX B3aUMOACHCTBUI: KOHKYPEHITHUS,
XUITHAYECTBO, CUMOMO3 u ero ¢opmbl. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M, HEUTpPaIU3M.
3HayeHue OMOTHYECKUX B3aUMOJCUCTBUN [IJIi CYIIECTBOBAHUSI OPraHMW3MOB B
MPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE  XAPAKTEPUCTUKK  momyysiiiuu. OCHOBHbIE — TOKa3aTenu
MOMYJISIUUNA: YHUCJIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JJuHaMyuKa YMCIE€HHOCTHU MOMYJISIANA U €€ PEerysius.

JdeMoHcTpanuu:

[optpetsl: A. I'ym6onbar, K. @. Pynbe, D. I'ekkens.

Tabnaunel u cxembl: kKapta «lIpupoansie 30HB 3emin», «Cpenbl oOUTaHUS
opranu3sMoBy, «®otonepuoausamy», «llomynsuun», «3aKOHOMEPHOCTH  PpOCTa
YUCJICHHOCTH MOMYJISIIN HHPY30pUH-TY Penbkn», «[IuieBsie menmy.

JlaGopaTopHble U NpakTHYECKUE PadOThI:

Jlabopatopnast pabora Ne 3. «Mopdomoruueckue 0COOEHHOCTH PACTCHHUH U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnast pabota Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTuyeckas padora Ne 2. «IToAacd€T MIOTHOCTU MOMYJISIIUNA Pa3HBIX BUOB
pacTEHUI.

Tema 4. CooOmiecTBa 1 3K0JI0rHYECKHE CHCTEMBbI.

CooOmiectBO opranu3MoB — OwuoieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
MPOCTpPaHCTBEHHAsA, Tpoduueckas (nuimieBas). Bunbl-nomuHantel. CBsi3u B
OnolEeHO3E.

DKoJlorThYeckue cuctembl (9kocuctembl). llonstne 00 »dKocucTeMe U
ouoreornieHo3e. DyHKIUOHAIBHBIE  KOMIOHEHTHI  SKOCUCTEMbI:  MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEmIECTB W MOTOK 3HEPTHU B 3KOCUCTEME.
Tpoduueckue (TumieBbie) ypoBHU 3KOCUCTeMBI. [lumeBsie rienu u cetu. OCHOBHBIC
MOKa3aTeI JKOCHCTEMBbI: OuoMacca, MPOAYKIMS. IKOJOTUYECKHE MUPAMUJIbL:
MPOIYKIIMKM, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 9JKOCUCTEM: YCTONYHBOCTD,
caMmoperyJisinus, pazputue. Cykieccus.



[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO WITU
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTPOTIOTE€HHBIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp0603KOCUCTEMBI.
buonoruyeckoe u X03s1ICTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (¢dakTop ycToMumBOCTH dkocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HO00pa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o Ouocdepe. ['panuiipl, coctaB W CTPYKTypa
omocheprl. KuBoe BemectBo u ero (pyaknmm. OcobeHHOCTH Omocdepsl Kak
r100aJbHON SKOCUCTEMBI. JInHAaMHYeCKOe paBHOBECHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE IMKIIBI 3JEMEHTOB (yriiepoja,
azora). 30HaIBbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseyecTtBo B Ouocdepe 3emiin. AHTPOIIOTEHHBIE M3MEHEHHS B Ouocdepe.
['11oGanpHbIE SKOJOTUYECKUE MPOOTIEMBI.

CocymiecTBoBaHUE MPUPOBI U vesioBeuecTBa. CoxpaHeHne OUopa3zHOOOpasus
KaKk OCHOBa yCTOMYHMBOCTH Omocdepsl. OCHOBa pPAMOHAIBHOTO YIPABICHUS
MPUPOJHBIMU PECYpPCAaMU M HUX HUCIOJIb30BaHUE. JlOoCTHKEeHHsT OMOJOTHM U OXpaHa
MIPUPOJIBI.

JdeMoHcTpanuu:

[optpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. M. Bepnaackuii.

Tabnunel u cxembl: «llumesbie nenu», «buoleH03: cocTaB M CTPYKTypay,
«IIpuponubie coobOmiectBay, «llemu mnuTaHus», «DKOJOTHYECKas MUPAMUIA,
«buochepa u ydenoBek», «IKOoCHUCTEMA HIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jjeca», «buoneHo3  Bojmoéman,  «ArpoueHo3»,  «lIpumepHsie
AHTPOIIOTCHHBIE BO3JICVCTBUS HAa MPUPOAY», «BaKHEUIINE UCTOYHUKHU 3arpsA3HECHUS
BO3/lyXa M TPYHTOBBIX BOI», «llouBa — BakHeiIass cocTaBisiomas Ouochepb»,
«DaxTopsl Aerpaganuu mouBy, «llapaukoBerit 3¢ dexT», «DakTopbl paar0aKTUBHOTO
3arpsisHeHus  Omocdepb», «OO0mas cTpykrypa Oumochepo», «PacnpocTpaHeHue
KU3HU B Ouocdepe», «O30HOBBIN 3kpaH Ouochepn», «KpyroBopor yriepoaa B
ounocdepe», «KpyroBopor azora B Ipupoae».

O0opynoBaHue: MoJieb-anmiukanus « Tunuunele OWOIIEHO3BD), repbapuit
«PacturenbHbIe COOOIIECTBaY, KOJUIeKIMn «buorneHnos», «Bpemurenn Ba)KHEHIINX
CEIbCKOXO3SIUCTBEHHBIX KYJBTYP», FrepOoapuu U KOJUJIEKIIMU PACTEHUN U JKUBOTHBIX,
MPUHAJIEKAIIME K PAa3HbIM SKOJIOTMYECKUM rpynnaM ogHoro Buaa, KpacHas kHura
Poccutickoit ®eneparuu, n300pakeHUs OXpaHsIEMbIX BUJIOB PACTEHUN U KUBOTHBIX.

INIAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOI'MN HA BA3OBOM YPOBHE CPEJIHEI'O OBHLIETO
OBPA3OBAHUA

Cormacno ®I'OC COO, ycraHaBIMBaIOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHS 00YUYaIOIIMMHUCS MPOrPaMM CPEIHETO OOIIEro 0O0pa30BaHMs: TUYHOCTHBIM,
METaNpPeJIMETHBIM U MTPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATbDI

B cTpykType JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUSI Mpenmera «buonorus»
BBIJICJICHBI CJIEAYIOIIME COCTABJISAIOIINE: OCO3HAHHME OOYYaIOIMMUCS POCCUMCKOM
IrpakJaHCKOW UJICHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH U
CaMOOTIPEICICHUI0, HATMYME MOTHUBAITUN K 0OyUEHUIO OMOJIOTHH, IIeJICHAIIPaBISHHOE
pPa3BUTHE BHYTPCHHHUX YOEXKIECHWM JTUYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH H
HUCTOPUYECKUX TPAJIUIMK pPa3BUTUS OHOJOTUYECKOTO 3HAHUS, TOTOBHOCTb U
CITOCOOHOCTH O0YYaIOMMXCsl PYKOBOJICTBOBATHCS B CBOEH ACATEIBHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIUMU CHCTEME OHOJIOTMYECKOro oOpa3oBaHUf,
HaJIMYue HKOJOTUYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTH IEIU U CTPOUTH
’KU3HEHHBIC IIaHbI.

JInuyHOCTHBIE pe3yiabTaThl OCBOCHUS TMpeameTa «bHoJIorus» JOCTUrarTCs B
€IMHCTBE YYEOHOM © BOCIHUTATEIBHOW JEATEILHOCTH B COOTBETCTBHH C
TPAJUIIMOHHBIMU POCCUMCKUMU COLIMOKYJBTYPHBIMU, UCTOPUUYECKUMU M JTYXOBHO-
HPABCTBEHHBIMHM IIEHHOCTSMH, MPUHATHIMM B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI M CIIOCOOCTBYIOT TpPOIECCaM CaMOIO3HAHUs, CaMOBOCHUTAHUS U
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEN MO3UIIUU JIMYHOCTH, TATPUOTU3MA, YBAKCHUS
K 3aKOHY U MPaBOIMOPSJIKY, YEJIOBEKY TpyJa U CTapUIEMy IMOKOJICHUIO, B3aUMHOIO
YBOKCHHS, OCpPEKHOr0 OTHOMICHWS K KYJbTYPHOMY HACICIHIO W TPAJAUIUSIM
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuiickont denepanuu, TpUpPOSIE W OKPYXKAIOIIEH
cpene.

JIngyHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeameTa «buonorusy g0 KHBI
OTpaXXaTh TOTOBHOCTh W  CIIOCOOHOCTh  OOYy4YalOIIUXCS  PYKOBOJCTBOBATHCS
c(hOpPMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIIUH, MO3UTUBHBIX  BHYTPEHHHX  YOCXKICHUN, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONbITa U ONbITA JIEITEILHOCTH B IIPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUU
BOCHUTATCIILHOMN JESITCIILHOCTH, B TOM qHCIIe B JacTH:

1) rpa:kaaHCKOTr0 BOCTIMTAHHUSA:

c(OpPMHUPOBAHHOCTh TPAKJTAHCKOW TO3UIIMM OOYYaIOMIEroCss KaKk aKTHBHOI'O U
OTBETCTBEHHOI'O YJIEHA POCCUHCKOI0 OOIIECTRA,;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TPaB U 00s3aHHOCTEH, YBaKEHUE 3aKOHA
Y TIPaBOIIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM ACATCIHHOCTH IPU CO3JAHUN yIeOHBIX
IIPOCKTOB, pEHICHUM Yy4eOHbIX W  IO3HABaTEJIbHBIX  3aJad, BBINOJHCHUU
OHMOJIOrMYEeCKHX IKCIIEPUMCHTOB;

CITIOCOOHOCTH OTPEIEATh COOCTBEHHYIO TIO3UIIMIO TI0 OTHOIIECHUIO K SIBICHUSIM
COBPEMEHHOM JKU3HHU B OOBICHATH €€;

YMCHHE YYHTBIBATh B CBOMX JICHCTBHAX HEOOXOIUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJICH C Pa3sHBIMH YOCKICHHUSIMH, KYJIbTYPHBIMU IICHHOCTSAMHU H
COLIMATIBHBIM ITOJIOKEHHUEM,



FOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX W  MCCIENOBATENbCKUX  3aJad, yBa)XKUTEJIbHOTO
OTHOUIEHUSI K MHEHHIO OINIMOHEHTOB TMpU OOCYXIACHUU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COACPKAHUS;

FOTOBHOCTb K  T'YMAaHUTapHOM U BOJOHTEPCKOU  JIESATEIBHOCTH,

2) IATPHOTUYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa’KJIaHCKON HJICHTUYHOCTH, MaTPUOTHU3MA,
YBAXKEHHUS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH niepel Ponunon, ropnoctu 3a
CBOW KpaHl, CBOK PoauHy, CBOM S3BIK M KyJbTYypy, NPOLLIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACJIEAUIO W MAMSATHUKAM MPUPO/IBI,
NOCTHKEeHUAM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuUTHE OUOJOTHM, TOHUMAHHUS 3HAYEHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPHUPO/IBI,
B )KM3HM YEJIOBEKA M COBPEMEHHOTO OOIIECTRA;

uaeitHass yOeXJIEHHOCTh, TOTOBHOCTh K CHYKeHMIO M 3ammure (OTeuecTsa,
OTBETCTBEHHOCTH 3a ero cynb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHMUE JIYXOBHBIX LIEHHOCTENW POCCUKUCKOTO HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, ITUYECKOTO MOBEJICHNUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAa/Ia B MOCTPOCHUE YCTOMYMBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJHUTENSM, CO3/IAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O MPUHSTHS [IEHHOCTEH CEMEMHOMN KM3HU B COOTBETCTBUU C TPAAUIUSIMU
HapOJIOB Poccuu;

4) 3¢cTETHYECKOIr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAas SCTCTHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHHUE AYMOIMOHAJILHOTO BO3/ICUCTBUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIIATH KauecTBa TBOPYECKOM JTUYHOCTH,

5) dusuveckoro BocnuTaHusl, (OPMUPOBAHUS KYJIbTYPbI 310POBbsSl U
IMOIUOHAIBLHOTO 0JIArONOJIyYHsl:

MMOHUMAaHMUE U pealin3alius 3JI0pOBOro M 0€30I11acHOro 00pasa >KU3HM (310pOBOE
MATaHUE, COOJIFOJICHNE TUTHCHUYECKUX MPAaBUI U HOPM, COaJaHCHPOBAHHBIN PEKUM
3aHATUH W OTAbIXa, peryispHas (QuU3HUecKas aKTUBHOCTH), OEpeKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUIECKOMY 37I0POBBIO;



[IOHMMAaHUE I[EHHOCTH IPaBWI HUHIUBUAYAIBHOIO U KOJUIEKTUBHOTO
0€301MacHOr0 MOBEICHUS B CUTYyAIUIX, YTPOKAIOLIUX 3/10POBbIO U JKU3HU JIFOJIEH;

OCO3HAHUE TMOCIEACTBUNA M HENPUATHUS BPEIHBIX MPUBBIYEK (yMOTpeOJaeHus
AJKOTOJIs, HAapKOTHKOB, KypeHusi);

6) Tpy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HaHUE IIEHHOCTH MacTePCTBa, TPYA0It00ue;

FOTOBHOCTh K AKTHBHOW JI€SITEIBHOCTH TEXHOJOTMYECKOM W COLUHAIBHOU
HAIPaBJIEHHOCTH, CIOCOOHOCTh WMHMIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JIESITENbHOCTB;

WHTEpeC K pas3iuyHbiM cdepaMm MnpodhecCHOHATBHON AESTEIbHOCTH, YMEHHUE
COBEpILAaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccun U peanu30BbIBATH
COOCTBEHHbIC )KU3HECHHBIC TIAHbL;

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpPA30BAHUIO Ha
NPOTSHKEHUU BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMUECKH 11€JIECO00pa3HOe OTHOUIEHHE K MPUPOJIe KaK UCTOYHHUKY YKU3HU
Ha 3eMJie, OCHOBE €€ CylIECTBOBAHNU;

MOBBIIICHUE YPOBHS DKOJOTMYECKON KYyJIbTYphl: TMPUOOPETEHHE ONbITa
IJJAHUPOBAHMS MTOCTYIIKOB M OLIEHKM MX BO3MOYHBIX NIOCJIEACTBUAN I OKPYIKAOIIEH
Cpenbl;

OCO3HAHHUE TJIOOATHHOTO XapaKTepa JKOJOTHYECKUX MpoOJeM U MyTed HX
pemeHns;

CIIOCOOHOCTH MCITOJIB30BaTh MPUOOPETAEMbIC MPU U3YYCHUN OWOJIOTUM 3HAHHS
W yMEHUS TpPU  PEIICHHH  MOpoOJieM, CBS3aHHBIX C  palMOHAIBHBIM
PUPOJONOIB30BaHUEM (COOIIIOICHUE TTPaBUJI MTOBEEHUS B IPUPO/JIE, HATPABIECHHBIX
Ha COXpaHEHHE PAaBHOBECHSI B IKOCUCTEMAX, OXPAaHy BUJIOB, SKOCUCTEM, OMOC(hephl);

AKTUBHOE HENPUATUE NECUCTBUM, NMPUHOCAIIUX BPEI OKPYKAIOLICH HNPUPOIHOU
cpene, yMEHHE MPOrHO3UPOBATh HEOIArONPUSATHBIE 3KOJIOTHYECKUE MOCIEACTBUSA
MPEINPUHUMAEMBIX JEUCTBUM U MTPEIOTBPALIATh HUX;

HaJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBIIJICHHUS, 3KOJOTHYECKON KYJBTYPHI,
OMbITA JIEITENBHOCTH SKOJOTMYECKON HAMPABIEHHOCTH, YMEHHS PYKOBOACTBOBATHCS
VMM B [IO3HABATEJIbHOM, KOMMYHHUKAaTUBHOU U COLMAJIBHOM IMPAKTUKE, TOTOBHOCTH K
YY4aCTUIO B MPAKTUYECKOW JEATEIIBHOCTH OJKOJIOTMYECKOW  HANPABIEHHOCTH;

8) HEeHHOCTH HAYYHOTI 0 IO3HAHUA:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU W OOIIECTBEHHOW IPAKTHUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOECTO MECTA B TIOJIMKYJIHTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHTATEILCKOW KYJIbTYpPhl KaK CpeJICTBa
B3aUMOJCHUCTBHUS MEKY JIIOJBMU U TTO3HAHUSI MUPA;



NOHMMaHHE cHenupuKku OHOJOTMM KaK HayKH, OCO3HAaHMs €€ poiu B
(opMUpOBaHMM PAIMOHATIBLHOTO HAYYHOI'O MBILUICHHS, CO3JaHUM LIEJIOCTHOIO
NpeACTaBICHUST 00 OKPY’)KaIoIIeM MHUpPE Kak O €IMHCTBE MNPUPOAbI, 4YeJIOBEKa U
oOlecTBa, B TMO3HAHMM TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu mnpodiem
COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOEKJIEHHOCTh B 3HAYMMOCTH OWOJOTHMU Il COBPEMEHHOW LIMBUJIM3ALINU:
o0Oecrie4eHrsi HOBOTO YPOBHS Ppa3BUTHS MEIUIMHBI, CO3/IaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOT Ui, CHOCOOHBIX pelIaTh pecypCcHbIE MPOOIeMbl PA3BUTHSI YETIOBEUECTBA,
MOMCKa IyTel BBIXOJA M3 TJIOOATBHBIX JKOJOTHYECKHX MpoOiIeM M oOecredeHUs
nepexosia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY HCIOJIb30BAHUIO MPHUPOJAHBIX
pecypcoB U (hOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTb B MOJYyYEHMM OWOJOTMYECKMX 3HAHUM B  LEIAX
MOBBIIICHUS O0LIEH KYyJbTYpbl, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOM
yacTH (PYHKIMOHAIBHOW IPAMOTHOCTH O0y4Yaromuxcs, GopMupyeMon npu U3ydeHuu
OMOJIOT N,

NOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MWCIOJb30BaTh IIOJlydaeMble 3HaHUSA JUIs aHaiIu3a M
OOBSICHEHUS SIBJICHUI OKpY)KAIOIIET0 MHpa W MPOUCXOJAIIMX B HEM H3MEHEHMH,
yMEHUE Jenarb OOOCHOBAaHHBIE 3aKIIOYEHUSI HAa OCHOBE HAayyHbBIX (akToB u
MMEIOIIMXCS TJAHHBIX C LIEJIbI0 TOJYYEeHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BATh OMOJOTMUECKUE 3HAHUS s
peleHus mpo0ieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HaHUE LIEHHOCTH HAy4YHOW JESTENbHOCTH, T'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATENIbCKYIO AEATEIbHOCTh UHANBUAYAJIBHO U B IPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO0Opa30BaHNUI0, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUNH 1O OHOJIOTMHU B
COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTSIMH.

METAINIPEIJMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3ynbTaThl OCBOCHHs ydeOHOro mpenmera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe 11  (OPMHUPOBAHHUS MHPOBO33PEHUS  OOYYAFOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHbIE TOHITHS, OTPAXKAIOIINE
[[EJJOCTHOCTh HAy4YHOM KapTUHBI MHpa H CHeUUPUKY METOJIOB TO3HAHUA,
HCITOJIB3YEMBbIX B C€CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBICHHE, TPOIIECC,
CUCTeMa, HaydHbIH ¢akKT, MPUHIMII, THIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeI0BaHNe, HAOMIOCHUE, U3MEPEHHUE, IKCTICPUMEHT U JIPYTUX), YHUBEPCATbHBIC
ydeOHble  JeWcTBUS  (ITO3HABATENbHBIC, KOMMYHHUKATHBHBIC, PETYJISTHUBHEIC),
oOecrneunBaroiue (GpopMupoBanrue (PyHKIIMOHATHLHOM TPAMOTHOCTH M COIMAIBHOU
KOMITETCHITNH 00yYarOIINXCsl, CTOCOOHOCTHh 00YYarOIINXCs HCTIONB30BaTh OCBOCHHBIC
MEXIUCIUIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHMUS M YHUBEpPCAJIbHBIE Y4ueOHBIC
JCVCTBUA B MO3HABATEIBHOM U COIUAIIBHOWU MTPAKTUKE.



MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHSI MPOrpaMMbl CPEAHETO  OOIIEro
00pa3oBaHUs JOKHBI OTPAXKATh:

OBaanenue YHHBEPCAJIbLHBIMU yueOHbIMH MO3HABATEJILHBIMU
AeHCTBUSAIMMU:

1) 0a30Bble JIOrHYecKHUe AeHCTBUA:

CaMOCTOSITEIbHO  (OpPMyIHpOBaTh W aKTyallu3UpOBaTh  MIPOOIEMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MPH OCBOECHUHM 3HAHUW MPHUEMBI JIOTMYECKOTO MBIILICHUS
(aHanm3a, CMHTE3a, CpaBHEHHUs, KiIacCUpUKALUKM, 0OOOIIECHHS), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHITUN (BBIACIAT, WX XapaKTEpHbIE MPHU3HAKW, YCTaHABIMBATH
CBSI3U C IPYTUMU MOHATUSIMU);

ONpEeACNSITh 1EeNu JEATeIbHOCTH, 3ajlaBasi MapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUSI, COOTHOCUTD PE3YyJIbTAThI IESITEIbHOCTH C IMTOCTABICHHBIMU LETISIMH;

UCIIOJIH30BaTh OMOJOTWYECKHE TOHSATHUS NJIsi OO0BsICHEHWsS (AKTOB W SBJICHHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHbIC, JACAYKTHUBHBIE, IO
aQHAJIOTHM), BBISBIATh 3aKOHOMEPHOCTH U MPOTUBOPEUUs] B paccMaTpPUBAEMbIX
SBJICHUAX, (DOPMYITUPOBATH BHIBOJIBI U 3aKJIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEJCTBA ISl MPEJICTABICHUS CYIIECTBEHHBIX
CBSI3¢ W OTHONIEHWA B M3y4aeMbIX OHOJOTHYECKHUX OO0BEKTaX, a TaKke
MPOTUBOPEUYUN PA3HOTO pOJa, BBIABICHHBIX B Pa3IMYHBIX HH(YOPMAIIMOHHBIX
HUCTOYHUKAX;

pa3pabaThiBaTh IUIAH pEHICHUs MPOOJeMbl ¢ YYETOM aHaln3a MMEIOUIUXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B ACATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1IEJISIM, OLICHUBATh PUCKU TMOCIECTBUHN ACATEIbHOCTH;

KOOPAMHUPOBATH U BBINOJIHATH PabOTy B YCIOBUSIX PEaIbHOIO, BUPTYAIHLHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MTPOOIIEM.

2)0a30Bble UCCIeA0BaATEIbLCKUE 1eCTBUA:

BJIAJ€Th HAaBBIKAMHU y4E€OHO-MCCIIEIOBATEIBbCKON M MPOEKTHOM AESTENbHOCTH,
HaBbIKAMHU  pa3pellieHHus  MpoOJieM,  CIHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY IOMCKY METOJOB pELICHUs MPAKTHYECKUX 3a7ad, MPUMEHEHUIO
pa3IUYHbIX METOA0B IMO3HAHUS;

UCIOJIb30BaTh Pa3InYHbIe BUABI I€ATEILHOCTHU MO MOIYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTaluu, IPeoOpPa3oBaHUIO U IPUMEHEHUIO B yU€OHBIX CUTYALUSIX, B TOM
YHCJIE MPU CO3J]aHUN YYEOHBIX U COLUATIbHBIX MPOEKTOB;

dbopMHUpPOBATh HAYYHBIA TUI MBILIUICHUS, BJIAJIETh HAyYHOM TEPMHMHOJIOTHUEH,
KJIFOUEBBIMH MMOHATHSIMU U METOJIAMH;



CTaBUTh W (OPMYJIHUPOBATH COOCTBEHHBIC 3ajJaud B 00pa3oBaTEIbHOM
JESTEILHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh NPUYUHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHs], HAXOAUTh apTyMEHTHI JIJIs JJ0Ka3aTelbCTBA CBOMX
YTBEPKICHHM, 3a7aBaTh MMapaMeTPhl U KPUTEPUU PEIICHUS;

aHATM3WPOBATh MOTYYEHHBIC B X0JI¢ PEIICHUS 3aa9i Pe3yJIbTaThl, KpUTHICCKU
OIICHUBATH WX JTOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATh IIEJICHANPABICHHBIA TIOMCK TEpeHOoca CPEACTB M CIIOCOOOB
JENCTBUS B MPO(ECCHOHATIBHYIO CPENY;

yMETh TEPEHOCHUTh 3HAHWS B TI03HABATEIBHYIO W MPAKTHYECKYIO O0IacTH
KU3HEIeATCIIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HWJIEW, MpeJiaraTb OPUTHHAIBHBIC TOAXOIBI W PEIICHUS,
CTaBUTb MPOOJIEMBI U 3a]1a4H, IOMyCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

3) pabora ¢c nunopmanuei:

OpUEHTHPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAIMHU (TEKCTE y4eOHOro
nocoOusi, HAay4YHO-TIOMYJISIPHOM  JUTEparype, OHOJOTHYECKUX  CIOBapiAX M|
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0Oa3ax MdaHHbIX, B HHTepHeTe), aHAIU3UPOBATH
UH(GOPMALIUIO PA3TMYHBIX BUAOB U (JOPM MPEACTABICHUS, KPUTUYECKU OLIEHUBATH €€
JOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCTH;

(dopMynHupoBaTh 3ampoChl U MPUMEHATh Pa3IMYHbIE METONbI MPU TMOUCKE U
orbope Oumosiornyeckol HHGOpMaALMKU, HEOOXOAUMOM JUIsi BBIMOJHEHUS YYEOHBIX
3azay;

npuoOpeTaTh OMBIT HCHOJB30BAHUS  HH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJBTYPY AKTUBHOTO HCIIOIB30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO ~ BBIOMpPATh  ONTUMAIbHYIO  (GOpMy  TIpEICTaBICHUS
Oouosiornyecko nHpopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOIUIbI, PUCYHKH U
ipyroe);

UCTIONIb30BaTh HAYYHBIA SI3BIK B KadecTBE CpEJICTBa TMpu padboTe ¢
Ouonorudeckoid  mMH(MOpMAIMEH: NPUMEHATh  XUMHYECKHe, (u3nmdeckue
MaTE€MaTHUYECKUE 3HAKU M CUMBOJBL, (opMmyibl, abOpeBHATYpY, HOMEHKIATYpY,
UCIIOJIb30BaTh U IPEOOPa30BBIBATH 3HAKOBO-CUMBOIMUECKHUE CPEACTBA HATIISITHOCTH;

BJaJ€Th  HaBbIKAMM  paAcCllO3HAaBaHWA M 3alIUThl  WHOpMAalIUH,
nH()OPMAITMOHHON 6€30TTaCHOCTH JIMYHOCTH.

OBJajleHne YHUBEPCAJbHBIMH KOMMYHUKATUBHBIMMY IECTBUSIMH:

1) o01menue:

OCYIIECTBIATh KOMMYHHKAIIMKA BO BCeX cdepax KU3HU, aKTUBHO Y4aCTBOBATH B
IUaJore WM JIHUCKYCCHHM II0 CYIIECTBY OOCYyXJaemMoil Tembl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJACHUS OTHOCUTEIBLHO BBHITIOJHEHUS IMpejiaracMoun



3aJlayd, Y4YUTHIBaTh MHTEPECHl U COTJIACOBAHHOCThH TMO3UIMN JIPYTUX YYaCTHUKOB
MAJIora WA TUCKYCCUHN);

pacro3HaBaTh HeBepOajbHBIC CpEACTBA OOIICHHS, ITOHUMAaTh 3HAYCHUE
COIMAJTBHBIX 3HAKOB, MPE/IOCHUIOK BOZHUKHOBEHHUS KOH(MIUKTHBIX CUTyaIluid, YMETh
CMSATYATh KOH(MIUKTH U BECTU MTEPETOBOPHI;

BIAJCTh PA3TUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aUMOJICHCTBHUSA, MMOHUMATH
HaMEpPEHUs IPYTUX JIIOJICH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY U
B KOPPEKTHOU (hopme GOpMyTUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTHYHO H3Jaratb CBOIO TOUKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPECTB.

2) COBMeCTHAasl 1eITeJIbHOCTD:

IIOHUMAaTh W HCHOJIb30BaTh IMPEUMYIIECTBA KOMAaHJHOW W WHIWBUYaJIbHOMN
paboThI TP PEIICHUH OMOJOTHYECKONW MpOoOIeMbl, 00OCHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHUS TPYNIOBHIX (OPM B3aUMOJICHCTBUS MPU PEIICHUN yUeOHOH 3a/1a4u;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JEHUCTBUH C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEM KaKI0T0 YI€HA KOJUICKTUBA;

NPUHUMATh  LEJIAd  COBMECTHOW  JIESATEIIbHOCTH,  OPraHU30BBIBATH U
KOOPAWHUPOBATH JIEUCTBUS MO €€ JOCTHKEHUIO: COCTaBIATh IUIAH JICMCTBUM,
pacrpenensitb pPojii C YYETOM MHEHUM YYaCTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOU palOThI;

OIICHUBATh Kaue€CTBO CBOETO BKJIAJa M KaXKJIOTO y4aCTHHKA KOMAaHJbl B OOIIHI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE IIPOEKThI, OIEHUBATH HJIEM C MO3UIMU HOBHU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYHIIECTBJISITh  MMO3UTHUBHOE CTPATETMYECKOE TIOBEICHUE B  PA3JIUYHBIX
CUTYaIIUsIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh HHUIIMATUBHBIM.

OBJ1ajIeHNe YHUBEPCAJIbHBIMH PEeryJATUBHBIMU AeCTBUSIMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS ISl BBISBIICHUS TTPOOJIEM U X PEIICHUS
B )KU3HEHHBIX U YUCOHBIX CUTYaIIMSIX;

BHIOMpaTh Ha OCHOBE OWMOJIOTMYECKMX 3HAHUM IICJIEBbIE U CMBICIOBBIE
YCTAaHOBKM B CBOMX JICMCTBUSAX M IMOCTYMNKAX IO OTHOILICHUIO K WBOW NPUPOJE,
CBOEMY 3JI0POBbIO U 3J0POBbIO OKPYKAIOLIUX;

CaMOCTOSITEJIBHO OCYIIECTBIISITh MO3HABATEIIBHYIO JEATEIBHOCTD, BBIABIATH
mpoOJeMbl, CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIE 3aadyu B 00pa30BATEIHHOM
NEATEIbHOCTH U KU3HECHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJISIThH TUIaH PEIICHUS MPOOJIEMbI C YUETOM HUMEIOIIUXCS
pECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclIupsATh paMKU Y4E€OHOTO MpeIMETa Ha OCHOBE JTUYHBIX MPENOYTECHUH;



JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U MIPOSBICHUIO IIUPOKOU SPYIULIUUA B Pa3HBIX
00JacTsAX 3HAHWM, MOCTOSHHO IIOBBIIIATH CBOW OOpa30BaTEIbHbIA U KYJIbTYPHBIN
YPOBCHB.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyalllsM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIBTATOB LIEIISIM;

BJIAJI€Th HaBbIKAMU MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILIAEMBIX
JEUCTBUI U MBICIUTEIIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOIb30BaTh
npuéMbl peIIeKCUH JIJIsl OLEHKH CUTYaIlH, BHIOOpA BEPHOTO PEILICHNUS;

YMETh OLICHMBAaTh PHUCKH M CBOEBPEMEHHO IPUHHMATh pPEUIEHUS IO UX
CHIDKEHHIO;

NPUHAMATh MOTHBBI W ApryMEHTBl JPYyTMX NP aHAINU3E pE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE ce0d U APYTrUX:

OpPUHUMATh ce0s1, TOHMMAask CBOM HEJJOCTATKU U JOCTOUHCTBA;

IPUHAMATh MOTHBBI M ApPryMEHTBl JPYyIMX IIPU AHAJINA3E pEe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO IPYTUX HA OIIUOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OcBoeHUs nporpammbl COO 1o Ouosnoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueOHoro npenmera «buonorus»
Hay4HbIC 3HAHMS, YMEHUS W CHOCOOBI JEWCTBHI 0 OCBOCHMIO, MHTEPIPETALUU
U NpeoOpa30BaHUIO 3HAHUM, BUABI JACSITEIBHOCTH IO IMOJIYYEHHUIO HOBOI'O 3HAHMS U
NPUMEHEHHUIO 3HaHUM B PA3JMUYHBIX YYEOHBIX CUTYyalMsIX, a TaKKe B pEalbHbIX
’KU3HEHHBIX CHUTYyallMsIX, CBSA3aHHbIX C Ouosorueil. B mnporpamme mnpenMerHble
pe3ybTaThl MPEACTABIEHBI 110 TOJIaM 00yUYEHUSI.

[IpenMeTHbie pe3ysibTaThl OCBOCHUSI ydyeOHOro mnpeamera «buomorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OMOJIOTHH B CHCTEME HAYyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUN COBPEMEHHOU €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPAa U HayYHOTO MHUPOBO33PEHHMS, O BKJIaJC POCCUMCKUX U 3apyOEeKHBIX
YUYEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTUHU, (PYHKIIMOHAIIBHON IPaMOTHOCTH YeJIOBEKa
JUISL pELICHUS )KU3HEHHBIX 3a/a4;

YMEHHE PaCKpbIBaTh COJEpPKAHUE OHOJOTMYECKUX TEPMUHOB U TOHSTHH:
KU3Hb, KJIETKA, OPTaHU3M, METab0IM3M (OOMEH BEIIECTB M MPEBPAIEHNUE SHEPTHH),



romMeocrtas  (camMoperyisiuus), ypOBHEBass  OpraHM3alMsi  KUBBIX  CHCTEM,
CaMOBOCIIPOU3BEJEHUE (PEIPOAYKIMs), HACIEACTBEHHOCTh, H3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3aratb OuoJoruyeckue Teopuu (KJIETOYHAs, XpPOMOCOMHas,
MyTallMOHHAs!, LEHTpalbHasl IorMa MOJIEKYJISIpHOM Onosorun), 3akoHsl (I'. Mennens,
T. Moprana, H. W.BaBunoBa) u yueHnuss (0 UEHTpax MHOrooodpasus u
MIPOUCXOXKICHUST KyJIbTypHbIX pactenuil H. 1. BaBunosa), onpenensitb TpaHuilbl UX
IMPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yMEHHUE BJIaJ€Th METOJaMU HAyYHOT'O MO3HAHMS B OWOJIOTMU: HAONIOACHUE U
ONKMCAHUE MKUBBIX CHUCTEM, IPOLECCOB WU SBJICHUM, OpraHU3alUs U IPOBEICHUE
OMOJIOTMYECKOT0 3KCIIEPUMEHTA, BBIIBUKEHHUE TUIIOTE3bl, BBISBJICHHWE 3aBUCUMOCTU
MEXIYy UCCIeAyEeMbIMU BEIMYMHAMHU, OOBSICHEHHUE TMOJYyUYECHHBIX PE3YIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHATHI, TEOPUI U 3aKOHOB, YMEHHE JI€]aTh BbIBOJIbI HA
OCHOBAHMH TOJyYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBLACIATH CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHn3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W MPEBpAIlEHUsS SHEPTUM B KIETKe, (poTocuHTE3a,
IUIACTUYECKOTO U JHEPreTUYECKOro OOMEHa, XEMOCHHTe3a, MHuTO3a, Meiio3a,
OIUIOAOTBOPEHUS,  PAa3MHOXKEHHS,  WHIWBHUIYaJIbHOTO  Pa3BUTUS  OpPraHU3Ma
(oHTOTCHE3);

YMEHUE NPUMEHATH IOJIYYEHHbIE 3HAaHMS [Jis1 OOBSICHEHUS OMOJOTMYECKUX
IPOLIECCOB W SBJIEHUM, I IPUHATUA INPAKTUUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1eNbl0  obOecrieyeHus Oe30MacHOCTU CBOETO 3JI0pPOBbS M 3/10POBbS
OKPY’KaIOIIMX JIFOJIEH, COOJIFOCHUSI HOPM TIPaMOTHOIO NMOBEIEHUS B OKpPYXKarollen
NPUPOJTHON cpele, MNOHMMaHUE HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKECHUM
COBPEMEHHOM OuoI0rum " OMOTEXHOJIOT Uil TUISL pPaMOHAIBHOTO
MPUPOJONOIB30BAHUS;

yMEHUE pemiaTh dJIeMEHTapHble TI'E€HETUYECKHE 3aJadyd Ha MOHO- W
IUTHOPUIHOE CKpEIIMBAaHUE, CLEIJIEHHOE HAaCJEJAOBaHUE, COCTABISITH CXEMbI
MOHOTHOPUAHOIO CKpPELIMBAHMS JUIsl TPEACKa3aHUsl HACIEJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBINOJHIATH JIa0OpAaTOPHbIE M TMPAKTHYECKHE padoThl, COONI0NAThH
MpaBuJIa MpU paboTe ¢ y4eOHBIM | JIAOOPATOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OLIEHMBaTh W  HHTEPHPETUPOBATH HMHPOPMALIKIO
OMOJIOTMYECKOT0 COJIEp KaHMsl, BKIIFOUAIOTYIO TICEB/IOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX
HMCTOYHHMKOB (CpelcTBa MaccoBOM MH(MOpPMAIUMU, HAYYHO-MOMYJIPHbIE MaTepHualbl),
TUYECKHUE AaCHEeKThl COBPEMEHHBIX HCCIECJOBAaHUA B OWMOJIOTMH, MEAMIIMHE,
OMOTEXHOJIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHBIC ITMCHbMEHHBIE M YCTHBIE COOOIICHHUS, 0000Ias
OMOJIOTrHYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BATh
MOHATUIHBIN amnmapaT OMOJIOTHH.



[IpeameTHbie pe3yibTaThl OCBOEHHUsA yueOHoro mnpeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTPAXaTh:

c(OpPMHUPOBAHHOCTh 3HAHUH O MECTE€ W POJIM OMOJIOTHH B CHCTEME HAYYHOTO
3HAHHUS €CTECTBCHHBIX HayK, B (DOPMUPOBAHWUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPa W HAYYHOT'O MHPOBO33PEHHUS, O BKJIAJC POCCHUUCKHX U 3apyOeiKHBIX
Y4IEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (PYHKITMOHATHHOW TPAMOTHOCTH YeJIOBEKa
TSI pEIICHUs KU3HCHHBIX 3a]1a4;

yMEHHUE PaCKPBIBATh COJEpP)KaHNE OMOJIOTHUYECKUX TEPMHUHOB U TIOHSATUN: BUJ,
MOMYJIAIMsA, TEHO(MOH, SBOJIOIHUSA, ABWKYIIME CHIbI ((HAKTOPBI) IBOIIOLHH,
MPUCTIOCOOJIEHHOCTh OPTraHW3MOB, BHJI000pa30BaHUE, HKOJOTUYECKHE (HaKTOPHI,
AKOCHCTEMA, TIPOYIICHTBI, KOHCYMEHTHI, PEIYIIEHTHI, IIeTH MTUTAHUS, YKOJIOTHICCKasI
nipamuia, OuoreoreHos3, ouocdepa;

yMEHHWE U31arath Onojgorndeckue Teopuu (dBoonnonHas teopus Y. Jlapsuna,
CUHTETHUYECKAss TEOPHsS DBOJIONMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoactea K. M. bapa, uepenoBanus riaBHbIX HANPABICHUWA WU IYyTEH 3BOJIOLUA A.
H. CeBepnioBa, yuenusi o 6uochepe B. U. Bepnaackoro), onpenensite TpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHUE BJaJeTh METOJaMU HAyYHOTO MO3HAHMS B OWOJOTMU: HAONIOACHUE U
OMKMCAHUE >KUBBIX CHCTEM, IPOIICCCOB W SBJICHUH, OpraHU3alUs W IPOBEICHUC
OMOJIOTHYECKOT0 3KCIIEPUMEHTA, BBIIBIKCHHE THITOTE3bI, BBISBIICHHE 3aBUCHMOCTH
MEXIy HCCICAYyeMbIMA BEIMYMHAMH, OOBSICHEHHE TIOJYyYCHHBIX pPE3yIbTaToB,
WCITOJIh30BAHHBIX HAYYHBIX MOHATHHI, TEOPUA W 3aKOHOB, YMEHHE JIeJaTh BBIBOJIBI HA
OCHOBAaHHUH TIOJyYCHHBIX PE3yJIHTATOB,

YMEHUE BBIACIATh CYIIECTBEHHBIC TIPU3HAKH CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB:  BUJOB, TOMYJSALUNA, MNPOAYLEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOreoLeHO30B U HKOCUCTEM, OCOOEHHOCTHM MPOLECCOB:  HACJEJICTBEHHOM
W3MEHUYUBOCTH, E€CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JCUCTBHUS SKOJIOTMYECKUX (DAKTOPOB Ha OPTraHW3MbI, TIEPEHOCA BEIICCTB
¥ TIOTOKA YHEPTUHU B IKOCUCTEMAaX, aHTPOIIOTCHHBIX N3MEHEHHI B YKOCHCTEMaxX CBOSH
MECTHOCTH, KPyrOBOPOTa BEIIECTB M OMOTC€OXUMUYECKHUX IUKIIOB B Onocdepe;

yMEHUE TPUMEHATH IOJIYYEHHbIE 3HAaHWS MJi1 OOBSICHEHHUS OMOJOTHYECKUX
MPOLIECCOB W SBJICHHUM, I MPUHATHS MPAKTUUYECKUX PEUICHUN B IOBCEIHEBHOU
KU3HU C 1IeJIbl0 oOecrieyeHusi O€30MacHOCTH CBOErO0 3JI0POBbS M 310POBBS
OKPY’KAIOIIMX JIIOJIeH, COONIIOACHUSI HOPM TPaMOTHOTO TIOBEJCHUS B OKpY Karollen
MPUPOTHON cpene, TOHMMaHHUE HEOOXOJUMOCTH WCIIOIB30BAHMS JOCTHIKCHHM
COBPEMEHHOM OMOJIOTHY TSI pallHOHATBLHOTO TIPUPOIOTIOIB30BAHMS;

yMEHHE pemniaTh dJeMEHTapHbIC OMOJIOTHYECKHE 3aa4dd, COCTABIATH CXEMBI
MepeHOca BEIIECTB U SHEPTUU B AKOCUCTEMaX (1I€MU MUTAHUS);

yMEHHUE BBINOTHATh JA0OpAaTOpPHBIE U TMPAKTHYECKHE padoOThI, COOIIOAATH
mpaBuja Ipu padoTe ¢ y4eOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKH OIICHHBAaTh M HHTEPIPETUPOBATH HH(OpPMALIUIO
OMOJIOTUYECKOTO COJIEp KaHMsl, BKIIFOUAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX
HMCTOYHHKOB (CpeIcTBa MaccoBOW WMHGOpPMAIIUU, HAYYHO-TIOMYJIIPHBIE MaTepHabl),



paccMaTpuBaTh  IJI00AIbHBIE  JKOJIOTMYECKHE  TPOOJIEeMBI
bopMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO TTO3UIIHIO;

yMEHHE CO3/IaBaTh COOCTBEHHBIC MHUCHbMEHHBIC M YCTHBIE COOOIIEHUS, 00001Iast
OMOJIOTHYECKYI0 HH(DOPMAITHIO U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO HCITOJIH30BATh
MOHATUIHBIN anmapaTt OMOJIOTHH.

COBPEMCHHOCTH,

TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

Ne | HanmeHoBaHMe pa3nenos 1 TemM Kosn4yecTBO 4acoB DNEeKTPOHHbIe
n/n nporpaMmel Bcer | KoHTpo |[MpakTuny (undpposeble)
0 JIbHbIE eckune O6paBOBaTEJ'IbeIe
paboTbl| paboThl pecypcChbl
1 brnonormna Kkak Hayka 2 0.5 Bubnnorteka LLOK
https://m.edsoo.ru/7f
41c292
2 XuBble cucTeMbl N NX 1 Bunbnmnoteka LLIOK
opraHu3aums https://m.edsoo.ru/7f
41c292
3 XMUYeCKnUn CocTaB U CTpPOeHNe 8 1 Bbubnnoteka LLOK
KNeTKN https://m.edsoo.ru/7f
41c292
4 XUn3HenesaTesIbHOCTb KJIETKU 6 Bubnnorteka LLOK
https://m.edsoo.ru/7f
41c292
5 Pa3zMHOXeHne n nHonsuayanbHoe| 5 1 bubnunoteka LLOK
pa3BUTNE OPraHM3MOB https://m.edsoo.ru/7f
41c292
6 HacnencrBeHHOCTb U 8 1.5 Bubnmnorteka LLOK
N3MEHYNBOCTb OPraHMU3MOB https://m.edsoo.ru/7f
41c292
7 Cenekumnsa opraHnsmon. OCHOBbI 3 Bubnnoteka LLOK
bnoTexHonoruun https://m.edsoo.ru/7f
41c292
8 [MpoMeXxxyTo4yHaa aTTecTauuns 1 1 Bubnmnoteka LLOK
https://m.edsoo.ru/7f
41c292
OBWEE KOMMYECTBO HACOB 110 34 1 4
NMPOIrPAMME

IMPOMEXYTOYHASA ATTECTAIIUA B 10 KTACCE IPOBOAUTCA B ®OPME
TECTUPOBAHUSA B TEYUEHUE 1 YPOKA.

IHOYPOYHOE IINIAHUPOBAHHME 10 KJIACC
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No Tema ypoka KonunyectBo Yacos | [aTa DNIeKTPOHHbIe
n/ Bcer| KoHTp |MpakTu|U3y4eH Luncposbie
n lo) OJlbHbI | YeCcKune na O6paBOBaTeJ'IbeIe
e |paboThl pecypchbl
paboT
bl
1 |buonormng B cucteme Hayk | 1 bubnnoteka
LIOK
https://m.edsoo
.ru/863e6122
https://m.edsoo
.ru/863e632a
2 MeToAbl MO3HAHUA Xuson | 1 0.5 Bunbnmnoteka
npuponsbl. [NpakTuyeckas LLOK
paboTa Ne 1 https://m.edsoo
«Mcnosib3oBaHue .ru/863e6122
pPa3/INYHbIX METOLO0B MNMpPWU
N3y4eHnm bnonormnyeckmnx
obbekToB»
3 |bnonorm4yeckne cuctemsl, | 1 Bunbnmnoteka
npouecchbl N X N3y4yeHue LLOK
https://m.edsoo
.ru/863e6564
4 XnMmn4yeckum cocTtaB 1 bubnnoteka
kKneTtkn. Boga mn LIOK
MWHepaJibHble COMN https://m.edsoo
.ru/863e674e
5 |benkun. CoctaB u” 1 bubnnoteka
cTpoeHune 6enkos LLIOK
https://m.edsoo
.ru/863e6b72
6 |depMeHTbl — 1 0.5 bubnunoTteka
bunonorunyeckune LIOK
KaTa/n3aTopsl. https://m.edsoo
JlabopaTopHaa paboTa Ne .ru/863e6b72
1 «N3y4yeHne
KaTaIMTNYECKOW
AaKTUBHOCTWU (pepMeHTOB
(Ha NnpuMepe amuiassbl
NN KaTasa3bl)»
7 Yrnesopabl. Jinnnabl 1 Bunbnunoteka
LIOK
https://m.edsoo
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No Tema ypoka KonunyectBo Yacos | [aTa DNIeKTPOHHbIe
n/ Bcer | KoHTp |[MpakTu| W3y4eH umgposbie
n lo) OJlbHbI | YeCcKune nsa O6paBOBaTeJ'IbeIe
e |paboThl pecypchbl
paboT
bl
.ru/863e6870
8 HyknemHoBble KUC/OThI. 1 bubnnoteka
ATO LLOK
https://m.edsoo
.ru/863e6d5c¢
9 NcTopua n metonbl 1 bubnunoTteka
N3y4eHNa KIeTKW. LLOK
KneTto4Hasa Teopus https://m.edsoo
.ru/863e6e88
10 |[KneTka Kak LenocTHas 1
XXMBadA cucrtema
11 |CTpoeHune 1 0.5 bubnnoteka
DYKAPNOTNYECKOW KIIETKMN. LIOK
JlabopaTopHasa paboTa Ne https://m.edsoo
2 «/I3y4yeHune cTpoeHus .ru/863e6ff0
K/1IeTOK pacTeHun, https://m.edsoo
XWUBOTHbIX, FpnboB 1 .ru/863e716c¢
bakTepun noa
MWUKPOCKOMNOM Ha roTOBbIX
MUKponpenapaTax n nx
onncaHue»
12 |0ObmeH BelwecTB nmn 1 Bubnmnoteka
MeTabonn3m LIOK
https://m.edsoo
.ru/863e766¢
13 |®oTOCMHTE3. XeMoCcuHTe3 | 1 bubnnoteka
LLOK
https://m.edsoo
.ru/863e7c98
14 DHepreTndecknin obmeH 1 bubnnorteka
LLOK
https://m.edsoo
.ru/863e7aae
15 PKM3HEHHbIN UNKI KneTku.| 1 0.5 bubnnoteka
HeneHne knetkn. MmnTos. LIOK
JlabopaTopHasa paboTa Ne https://m.edsoo
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No Tema ypoka KonunyectBo Yacos | [aTa DNIeKTPOHHbIe
n/ Bcer | KoHTp |[MpakTu| W3y4eH umgposbie
n lo) OJlbHbI | YeCcKune nsa O6paBOBaTeJ'IbeIe
e |paboThl pecypchbl
paboT
bl
3 «HabniogeHne mnto3a B .ru/863e7dc4
KNeTKaX KOH4YMKa
KOopeLlKa JlyKa Ha roToBbIX
MUKponpenapaTax»
16 [bnocnHTe3 benka. 1 bubnnorteka
Peakuna MmaTpu4HoOro LIOK
CUHTEe3a https://m.edsoo
.ru/863e796e
17 TpaHcnaunsa — 6unocuHTes | 1 bubnunoTteka
benka LIOK
https://m.edsoo
.ru/863e796e
18 HekneTo4Hble (hOPMbl 1 bubnunoTteka
XKUN3HN — BUPYChI LLOK
https://m.edsoo
.ru/863e7540
19 |[®opMbl pa3MHOXXEHUS 1 bubnunoTteka
OpraHn3mMoB LLOK
https://m.edsoo
.ru/863e81b6
https://m.edsoo
.ru/863e831e
20 Mewno3 1 bubnnoteka
LLOK
https://m.edsoo
.ru/863e7f4a
21 |Obpa3oBaHue n pasputme | 1 0.5 bubnnoteka
MOJIOBbIX KNEeTOoK. LIOK
OnnoooTBOpPEHME. https://m.edsoo
JlabopaTopHasa paboTa Ne .ru/863e81b6
4 «N3y4yeHne CcTpoeHuns
MOJIOBbIX KNETOK Ha
FOTOBbIX
MUKponpenapaTax»
22 MhguBuayanbHoe 1 bubnunoTteka
pa3BuTME OPraHN3MoB LLOK
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No Tema ypoka KonunyectBo Yacos | [aTa DNIeKTPOHHbIe
n/ Bcer | KoHTp |[MpakTu| W3y4eH umgposbie
n lo) OJlbHbI | YeCcKune nsa O6paBOBaTeJ'IbeIe
e |paboThl pecypchbl
paboT
bl
https://m.edsoo
.ru/863e8436

23 F'eHeTUKa — HayKa o 1 bubnnoteka
Hac1eaCTBEHHOCTUN U LIOK
N3MEHYNBOCTMU https://m.edsoo

.ru/863e86f2

24 1 3aKOHOMEPHOCTH 1 bubnmnoreka
HacnegoBaHWUA LIOK
MPU3HAKOB. https://m.edsoo
MoHornbpuaHoe .ru/863e8878
cCKpelwmBaHue

25 \OurmnbpngHoe 1 bubnnoteka
CcKpelwmBaHmne. 3aKoH LLOK
He3aBUCMMOrOo https://m.edsoo
HacJie4oBaHNSA NMPU3HAKOB .ru/863e89%a4

26 |CuenneHHoe 1 0.5 bubnnoTteka
HacnenoBaHme LIOK
MPU3HAaKOB. https://m.edsoo
JlabopaTopHaa paboTa Ne .ru/863e8c60
5 «N3y4yeHne pe3ynbTaToB
MOHOrMbpuUaAHOro v
anrnbpuaHoro
CKpewmBaHna y
npo3odunnbl Ha FOTOBbLIX
MUKponpenapaTax»

27 N'eHeTWKa nona. 1 bubnmnoteka
HacnepoBaHue LIOK
MPWU3HAKOB, CLEeMJIeHHbIX C https://m.edsoo
rnoJiom .ru/863e8c60

28 '3MEeH4YNBOCTb. 1 0.5 bubnnoTteka
HeHacnencrBeHHas LIOK
N3MEHYNBOCTb. https://m.edsoo
JlabopaTopHasa paboTa Ne .ru/863e8efe
6. I3y4eHune
MOANKDUKALLMOHHOW
N3MEHYMNBOCTM,

MnocTpoeHune
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No Tema ypoka KonunyectBo Yacos | [aTa DNIeKTPOHHbIe

n/ Bcer| KoHTp |MpakTu|U3y4eH Luncposbie

n lo) OJlbHbI | YeCcKune na O6paBOBaTeJ'IbeIe

e |paboThl pecypchbl
paboT
bl
BapMaLIMOHHOIO psda n
BapuvaLMOHHON KPNBON»

29 |HacnencTtBeHHas 1 0.5 bunbnmnoteka
N3MEeHYNBOCTb. LIOK
JNlabopaTopHas paboTa Ne https://m.edsoo
7. «KAHann3 myTauun y .ru/863e8efe
npo30uibl Ha FOTOBbIX
MUKponpenapaTax»

30 FeHeTMKa 4YenoBeKa 1 bubnnoteka
LIOK
https://m.edsoo
.ru/863e8d78

31 |Cenekumnsa Kak Hayka u 1 bubnnoteka
rnpouecc LIOK

https://m.edsoo
.ru/863e9214

32 MeToAbl N OOCTUXXEHUSA 1 Bubnmnoteka
cenekumm pacTteHnin u LLOK
XKNBOTHbIX https://m.edsoo

.ru/863e9214

33 |IBUOTEXHONIOIrUSA KakK 1 Bunbnmnoteka

oTpacsib Npon3BoACTBa LIOK
https://m.edsoo
.ru/863e9336

34 MpomMexxyTo4Has 1 1
aTTecrtauus
(TecTnpoBaHue)

OBLLEE KOJINYECTBO 34 1 4

YACOB MO NMPOIrPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA
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Y4yebHuk: Buonorusa. 10 knacc. ba3oBbln ypoBeHb. MNacedyHnk B.B.,
KameHckun A.A., PybuoB A.M. n ap. /Mopg pen. NMNacedHuka B.B. Nog
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