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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpamMmbl N0 OHOJIOTHMH TEOPETHUYECKYIO OCHOBY IS
onpeneneHus: MOoAX0M0B K (OPMHUPOBAHUIO COACpPKAHUA Y4eOHOTO TMpeaMera
«buomorus» cocraBWiIM: KOHIENTyalbHbie Tnonoxkenus @OIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, colepKaHUs, pe3yJbTaToB OOy4YeHHS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHHUKOB, ITOJIOKEHHS 00 OOIINX LEJIIX H
NPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
oOmero oopazoBanus B Poccuiickoii denepanuu, a Takxe MoJIOKEHUs 0 crienuuke
ouosioruu, €€ 3HAYECHUM B TIO3HAHUM JKUBOM MNPUPOALI U 0OECTeYEHUU
CYILIECTBOBAHMS 4YesoBeuecKoro oduniectBa. COrIACHO HAa3BaHHBIM IOJIOKEHUSIM,
oTpe/ielIeHbl OCHOBHBIC (DYHKITMHM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no 6uosioruu 1a&T NpeicTaBiIeHUE O LEJsX, 00 o01Iell cTpaTeruu
00y4eHus1, BOCHUTaHUS U pa3BUTHUS 00YUaIOLIMXCS CPEACTBAMU yUeOHOr 0 mpeaMeTa
«buonorus», onpenenser 0043aTeNbHOE IPEMETHOE COAEPKAHKUE, ETO CTPYKTYPY,
pacnpeneneHue Mo pasjejaM M TeMaM, PEKOMEHIYEMYIO MOCIeI0BaTeIbHOCTh
U3Yy4YEeHUS] YI4EOHOr0 MaTepralia ¢ yuéTOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3E€H, JIOTUKM 0O0pa30BaTeIbHOIO TMIpoliecca, BO3PACTHBIX OCOOEHHOCTEN
00yUarommxcs.

B mporpamme 1o 6M0s10ruu TakxKe YYUTHIBAIOTCS TPEOOBAHUS K TIAHUPYEMBbIM
JUYHOCTHBIM, METaNpeIMETHBIM W TPEIMETHBIM pe3yjbTaTaM OOydeHHs B
dbopmupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBATEIbHOM
NEeSATENbHOCTH/YUEOHBIX JEHCTBUM OOy4YaloMIMXCAd MO OCBOCHHUIO COJAEpPKAHUS
OMOJOTUYECKOT0 00pa30BAHMSL.

B nporpamme no ouonoruu (10—11 knaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYeHHUHM Owojoruu, Onarojgapss 4ueMy B HeH
POCMATPUBAETCS HAMpPaBICHHOCTh Ha pa3BUTHE 3HAHWM, CBS3aHHBIX C
(dbopmMHpoOBaHUEM €CTEeCTBEHHO-HAYYHOTO  MHPOBO33PEHUS, [IEHHOCTHBIX
OpUEHTAIMU JTUYHOCTH, FIKOJIOTHUYECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
o0pasze *KU3HU U OEpPEKHBIM OTHONIEHHMEM K OKpPYXKaIoIIel MPUPOIHOU cpele.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIEeOMOIOTMUECKUX TEOPUH, a TaKKe 3HAHUU O
CTPOEHHUHU KUBBIX CUCTEM PA3HOrO paHTa M CYLUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX IPOLIECCOB B MPOrpaMme Mo OMOJIOTMHU YAEJIEHO BHUMAHUE HCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHUM B MOBCEIHEBHOM JKU3HU JJIsl PEUICHUS MPUKIIAIHBIX 3a/a4, B
TOM 4YHCIe: TPOMUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUI YENOBEKA, MEIMKO-
TeHETHYECKOT0 KOHCYJIbTUPOBAaHUSI, 000CHOBAHUS KOJIOTMUECKH LIETIECO00Pa3HOTO
MOBEACHUS B OKpY KAIOLIEH MPUPOIHON cpelie, aHaau3a BIMSHUS XO3UCTBEHHOU
JeSATENbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
Ycunenue BHHMaHHWS K TPUKIAIHON HAMpPaBICHHOCTH Y4YeOHOTO TIpeaMeTa
«buonorusy NpoIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUSHUS YCIIOBHIM IS pEIICHUS



OJIHOM M3 aKTyaJIbHBIX 3aJlay IIKOJIBHOTO OMOJIOTMYECKOT0 00pa3oBaHusi, KOTOpas
npeamnoiaraetT GopMupoBaHUE y OOyYArONMIUXCS CIIOCOOHOCTH aganTHPOBATHCS K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIEIOCS COBPEMEHHOTO MUDA.

buosoruss Ha ypoBHE cpenHero oOiero o0pa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OnHa obGecnieuuBaeT (OpMUpPOBAHUE Y OOYYAIOIIUXCS TPEACTaBICHUM O
HAyYHOW KapTUHE MHpA, pacIIApseT U 0000maeT 3HaHUS O KUBOW IpHpoie, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allid M HBOJIOIUHU, CO3MAET
yCIOBMSI  JJisi:  TO3HAHUS  3aKOHOB  JKMBOM  MPUPOIbI, (OPMHUPOBAHUSA
(yHKUHMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 30pOBOro W Oe3omacHoro obpasza
KU3HH, IKOJOTUIECKOTO MBIIUICHHS, IECHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIC
U YEIIOBEKY.

bonbiioe 3HaueHne OUOIOTHSI UMEET TAK)Ke JIJIsl PEIICHHS] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeAHero  odmiero  00pa3oBaHUs,  COLMAIM3ALUU
oOyyvaronuxcs. M3yuenue Ouosiornu oOecrneurnBaeT ycioBus A (OpMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHKAITMOHHBIX © WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPbI, CIIOCOOCTBYET HMHTETpAIlMU OMOJIOTHYECKUX 3HAHUN C
MPEICTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U
reorpaduu. Ha3BaHHBIE TOJOKEHHUS O MPEIHA3HAYECHUM Y4YeOHOTO IMpeaMera
«buonorus» CcOCTaBWIM OCHOBY I OIpeJeieHus TMOJIX0J0B K OTOOpy u
CTPYKTYPUPOBAHHIO €TI0 COJEPKaHWsS, TPEACTABICHHOTO B MpOTpaMMe II0
OHOJIOTHH.

Otb6op copepxanusi yueOHoro npenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIMK KYJIbTYpOCOOOpPa3HOro TMOAXOJa, B COOTBETCTBUU C
KOTOPBIM OOYyYaroIuecs: MOJDKHBI OCBOWTH 3HAHWS W YMCHHsS, 3HAUYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, ONPENESAIONINE aJIeKBAaTHOE IOBEJCHUE
YyeJIoBeKa B OKPY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBAHHBIC B IMOBCEIHEBHOM
KU3HU U TPAKTHUECKOHN aesTenbHOCTH. Ocoboe MEeCTO B 3TOM CHUCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTBI COJIEPKAHUSI, KOTOPBIE CIIY>KaT OCHOBOU Jj1s1 (pOpMUPOBaHUS
IIPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHUpa U
IIEHHOCTHBIX ~ OPHEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOTMYECKOT0 00pa30BaHMUS.

CTpyKTypuUpOBaHUE COJEpKaHHUs Y4YEeOHOro MaTepuana B Mporpamme Io
OMOJIOTMU OCYIIECTBIEHO C Y4YE€TOM MPUOPUTETHOTO 3HAYCHUsI 3HAHUNA 00
OTJIMYUTENHHBIX OCOOCHHOCTSX KHBOUW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH U
IBOJIIOIUH. B COOTBETCTBHUM C 3THM B CTPYKType yueOHoro npenmera «buomorus
BBIJICJICHBI CIIEIYIOUIUE COJepKaTeNbHble IMHUU: «buonorus kak Hayka. Metozsl
Hay4yHOTOo mno3HaHus», «KileTka kak Ouosjoruueckas cucrema», «OpraHusMm Kak
ounosnornyeckas cuctemay, «CuctemMa W MHOTOOOpa3we OpPraHUYECKOTO MHUPAY,
«IBOIONHUSA KUBOW TIPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.



[lenr m3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHEe  OOYyYarONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra u MpuoOpeTeHue yMEeHUu
UCIIOJIb30BaTh ATHU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTuxeHue uenu ulydeHus ydyeOHoro npenmera «buonorus» na 6azoBom
ypOBHE 00ecTieunBaeTCs PEIICHUEM CIIeAYIONINX 3a71a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBbl 3HAHUH O OMOJOTUYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBuiIaxX, CIyKalluX OCHOBOU
Uit OPMHUPOBAHUST TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKMBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allvU, BBIJAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmMupoBaHUe y OOYYarOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYalbHbIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIIECCE aHaliv3a JAaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIOB, WJEH W TOJIXOJOB K M3YyUYCHUIO JKUBBIX CHUCTEM
Pa3HOI0 YPOBHS OPraHU3alUK;

CTaHOBJIEHHE Yy oOydaromuxcsi oOuieil KyJabTypbl, (YHKIIMOHAIBHON
rPaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH U OLCHUBATH SIBIICHUS OKPY>KAIOIIETO
MUpa >KMBON NPUPOJIbI HA OCHOBAHUM 3HAHUU U OIbITA, MOJYYEHHBIX ITPU U3YUECHUU
OMOJIOTHH;

dbopMupoBaHrue y OOy4YalOIIMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHLHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM KUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOICHUS ATHICCKHUX
HOPM IpU IPOBEJICHUN OMOJIOTMYECKUX UCCIEOBaHUM;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUN JUIsl TOBBIIICHUS YPOBHS
HKOJIOTHYECKOMN KYJIBTYPBI, 111 JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM KU3HU TS
OILICHKH IOCJIEICTBHI CBOEH ACSATEIBHOCTHU 10 OTHOILLIEHUIO K OKPY>KAIOIIeH cpeie,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBAaHHME M COONIOJEHUE Mep NPOPHUIAKTHKA
3a00JIeBaHUM.

B cucreme cpemnero oOmiero obOpasoBaHusi «buonorus», m3ydaemas Ha
0a30BOM yYpOBHE, SBISETCS 0O0S3aTENbHBIM YUYEOHBIM MPEIMETOM, BXOMISIINM B
coCTaB MpeaMeTHOM o0nacTu « EcrecTBeHHO-HAYyYHbIE TTPEIMEThD.

Jlnst u3yuenust 6MoJioruu Ha 6a30BOM YpOBHE CPEAHET0 00IIEro 00pa3oBaHUs
oTBoauTcs 68 yacoB: B 10 knacce — 34 gaca (1 gac B Hezento0), B 11 knacce — 34 gaca
(1 yac B Hezemo).



COJEPXAHME OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, pusiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponb 6uonoruu B popMupoBaHUN COBPEMEHHON HAYYHON KapTHHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Mertobl MO3HAHMS KUBOM MPUPOBI (HAOIIOIEHUE, SIKCTIEPUMEHT, ONTMCAHUE,
U3MEpeHue, KiIaccupuKalus, MOJEIUPOBaHUE, CTaTHUCTHYecKas o00paboTka
JTAHHBIX).

JdemoncTpanuu:

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

Tabnuupl 1 cxeMbl: «MeTo/Ibl TO3HAHUS KMBOU MPUPOJIBI.

JlabopaTopHbIe M IpaKkTHYecKUe padoThbl:

[Tpaktrueckas pabora Ne 1. «Mcmonmp3oBaHue pa3lIWYHBIX METOAOB MpHU
W3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. JKuBble cUCTEMBI U X OPTraHU3AIUA.

XKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonoruu. Otinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CBolicTBa OMOCHCTEM M BX pa3HOOOpaszue. YPOBHU OpPTaHU3AIUN OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, IOIYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoIeHOTHYeCKu ), OnocqepHBIii.

JdemoncTpanuu:

Tabnuupl u cxeMbl: «OCHOBHBIE PHU3HAKH KU3HW», «YPOBHU OpraHu3aluu
YKUBOW NPUPOIBD.

O6opynoBanue: moaenb Mojiekyibl JIHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHMMHUYECKUE DJJIEMEHTHI: MaKPOIJIEMEHTHI,
MHKPOAJIEMEHTHI. BOJia 1 MUHEpabHBIE BEIIECTBA.

OyHKIMHA BOABI M MMHEpaJbHBIX BellecTB B Kierke. llogaep:xkaHue
OCMOTHYECKOr0o OajaHca.

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnMble 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIEKYJbl (NI€pBUYHAs, BTOPUYHAs, TPETUYHAA U
YETBEPTUYHASI CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
GbyHKIIUU OCITKOB.



depMeHTHI — OnoJornYecKkne Karanu3atopsl. CTpoeHue pepMeHTa: aKTHBHBIH
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtamunbl. Otinuus
(dbepMEHTOB OT HEOPTraHUYECKUX KAaTalu3aTOPOB.

YrieBoasl: MOHOCaXapu bl (T10K03a, pru003a U 1e30KCUpr003a), Tucaxapu/ibl
(caxapo3a, JlakTo3a) M ToJIMCaxapulbl (Kpaxmaj, TJUKOTeH, eJUII0J03a).
buonornueckue QPyHKIIUN yriaeBOI0B.

Jlumuael:  Tpurauuepunbl, Qocdomunuael, crepouasl. [HapoPUITBHO-
runpodoOHbie  cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHeHUe
YTJI€BOJOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorel: JHK wu PHK. Hykimeornaer — MOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkmuu JIHK. Ctpoenune u ¢pynkiuun PHK.
Buaesr PHK. AT®: ctpoenue u GyHKIIUN.

[{utonorus — Hayka o kietke. Kiietounas teopust — npuMep B3aUMOICHCTBUS
ujel u (HaKToB B HAYUYHOM MMO3HAHUU. MeTO bl U3yUeHUS KIICTKHU.

Krnerka kak nenocrHas xuBas cucrema. O0uire npu3Haky KJIE€TOK: 3aMKHYyTast
Hapy>kHass MmemOpana, moiekynsl JIHK kak renermdeckuit ammapat, cucrema
cCUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTHuYecKas U mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUs MpoKapuoTuueckor kierku. Kiierounas crenka Oakrtepuil. CTpoeHue
SYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XKUBOTHOU H
rpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MNIMKOKAIMKC, UX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cpoiicTBa U pyHkuuu. [{lutornasma u eé
opranouibl. OnHomemOpaHHble opraHouasl kietku: OIIC, ammapar [onbmxu,
anu30coMbl. [loyaBTOHOMHBIE OpraHOWUIBl KJIETKU: MUTOXOHIAPHUHU, IUIACTUIBI.
[Tpoucxoknenne MUTOXOHApUM u TacTua. Buael tumactun. HememOpanHbie
OpraHOMJbl KJIETKH: PUOOCOMBI, KIETOUHBIA WEHTP, LIEHTPUOJIU, PECHUYKH,
KryTUKU. OYHKIUHA OPraHOUJIOB KJIETKU. Britouenus.

Anpo — perynatopHslid HeHTp KieTkH. CTpoeHue sjpa: siaepHas 000J0uKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IllIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Jwnarpammel: «PacrpenesieHne XMuMAYECKUX JIEMEHTOB B HEXKUBOW ITPUPOLIEY,
«Pacripenenenue XuMU4ECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuubl n cxembl: «llepuognueckas Tabauna XMMUYECKUX 3IIEMEHTOBY,
«CTpoeHne MOJIEKyJIbl BObY, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue dpepmenrta», «Hykimennossie kuciorel. JJHK», «CtpoeHne mMoyeKybl



ATO®», «CTpoeHne 3yKapuOTHUYECKOU KIETKN», «CTpOeHUE >KUBOTHOWU KIIETKU,
«CtpoeHue pacTUTENbHOU KIETKU», «CTpOCHHE MNPOKAPUOTHUYECKON KIIETKW,
«CTpoeHue sizipa KIEeTKu», «YTIeBOAb, «JIMnuasn».

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHWE JJIi IPOBEACHHUS
HAOJIIOICHUM, K3MEPEHMI, SKCIEPUMEHTOB, MHUKpPONpPENapaTbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKHEe PadOThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaqIuTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

Jlabopatopuast pabora Ne 2. «M3ydeHue CTpOCHHS KJICTOK pACTEHUH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIMCAHUEY.

Tema 4. /Ku3HenesTeJJbHOCTH KJIETKH.

OOMeH BelIecTB, WM METa0oIn3M. ACCUMUIIALNS (TUIACTUYECKUI OOMEH) U
TUCCUMUJISIIINS (DHEPTETHUECKHiT OOMEH) — JBE CTOPOHBI E€IMHOTO TIpoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTaboau3ma.

Tunbel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Posb hepMeHTOB B
0oOMEHE BEILECTB U MPEBPAIICHUHN SHEPTUU B KIIETKE.

®dotocunte3. CperoBas u TemHOBass (a3el (orocunreza. Peakuuun
dboTocunTe3a. DPpheKTUBHOCTH (oTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a NI KU3HU
Ha 3emuie. Bausinue ycnoBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUI.

XeMocuHTe3. XEMOCUHTE3UPYIONINe OakTepuu. 3HAYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3emie.

OHepreTuueckuii oOMeH B KieTke. PaciierieHue BelecTB, BBIJICICHHUE U
aKKyMYJMPOBAHHE SHEPTUH B KIJIETKE. DTalbl JHEPreTUIECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buubl. KuciopoiHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. DPHEKTUBHOCTh FIHEPTETUIECKOTO 0OMEHA.

Peakumm wmarpuyHoro cumHTe3a. ['eHermueckas wuHbopmanms u JHK.
Peanuzanus renermyeckod HHpOpMalnuM B KJIETKE. ['@HETHUYECKHH KO M €ro
cBoiicTBa. Tpanckpunuust — Matpuunblii cuaTe3 PHK. Tpancisauus — OuocunTes
oenka. Ortanbl TpaHcasuuu. KoaupoBaHue aMuUHOKUCIOT. Poib pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HU — BUpYCHl. MicTopust oTkpsiTus Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKM3HEHHOIO IMKJIa BHUPYCOB.
bakrepuodaru. bose3nu pacteHui, >KUBOTHBIX U YEJIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc mmmynoneduuura yenoeka (BHUY) — Bo3Oymutens CIIN/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacmpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konpuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuipel U cxeMbl: «Tumnbel nutanusy, «Metadboauzm», «MUTOXOHIPUSY,
«OHepreTuueckuii oOMen», «Xmoporuact», «Porocunresy, «Ctpoenue JJHK»,
«CTtpoeHne u pyHKIIMOHUpPOBAaHUE TeHa», «CuHTEe3 Oenkay, « eHeTH4ecKud Kom,
«Bupycw», «bakrepuodarn», «Ctpoenune u xu3HeHHbIH UK Bupyca CIIN/a,
oakTepuodarayn, «Pemnukanus JTHK».

OobopynoBanue: monaenu-anmukanuun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enka», «CTpoeHue KISTKN», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KieTouHb 1UKJ, WU SKU3HEHHBIM LUK KieTku. MuTepdaza u mMutos.
[Ipomecchl, mpotekatome B uHTepdaze. Pernukanus — peakius MaTpUYHOIO
cuateda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JIumionHeli W TAluIOWJIHBIA ~ XpOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBI.
[{uTonoruueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAUMBHAYaJbHOIO  Pa3BUTHUS
OPraHu3MOB.

Henenune knetkn — murto3. Craguu mutosa. [Ipoueccel, mpoucxoasuye Ha
pPa3HbIX CTAAUAX MUTO3a. BHOTOrMYECKU CMBIC MUTO3A.

[Tporpammupyemas rubenb KISTKH — aroITo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: OecIoyioe U mosioBoe. Bujpl 6ecmnosnoro
Pa3MHOXKEHUA: JICJICHUE HaABOE, IIOYKOBAHME OJHO- M MHOTIOKJIETOYHBIX,
cropoo0Opa3oBaHue, BETETaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KIOHHPOBAHHE
OPraHU3MOB, €0 3HAYEHUE IS CEJIEKIIUU.

[TooBoe pa3MHOXKEHHE, €T0 OTINYHSI OT OECTIOJOTO.

Meito3. Cragum Mmeiio3a. IIporecchl, Npoucxoadive Ha CTaauax Menosa.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. buomormyeckuid CMbICT H
3HA4YECHUE MEH03a.

["ametoreHes — mporecc 00pa3oBaHUsI TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie Kene3bl: CEeMEHHUKH U sSIMYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKJIeTKa) — CIIepMaTOreHe3 M OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SULEKIETOK M crepmMaTo30ouaoB. OmiIog0TBOPEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTue (OHTOTeHe3). OMOpPHUOHAIBHOE  Ppa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npo0ieHue, ractpyisiius, opraHorenes. IloctamOpuonanbHoe pa3Butue. Tumbl
MOCTAIMOPHUOHAIBHOTO PAa3BHUTHS: TMPsSMOE, HempsiMoe (IMYMHOYHOE). BriumsHue



Cpenbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YpOJICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE
CEMEHM, CTaINU PA3BUTHUSL.

JdemoncTpanuu:

Tabmumsrt u cxembl: «DopMbl pasMHOXKEHHUS OpPraHU3MOBY, «J[BoitHOE
OIUIOJOTBOPEHUE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHHE
pactenui», «Jlenenne xknetku Oaktepuii», «CTpOEHHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsri nukin», «Permukauus JHK», «Mutos»,
«Menosy», «Ilpsamoe u HenpsMoe pazBuTue», «l'amMmeroreHes y MICKONUTAIOMNX U
4eJioBeKay, «OCHOBHBIE CTAaJIUN OHTOIEHE3AY.

Oo6opynoBaHue: MHKPOCKOII, MHUKPOITPENAPATHI «Cniepmato3ouibl
MJIEKOIIUTAIOLIEro», «SHuekneTka Miuekonuraromero», «Kapuoknnes B KiIeTKax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-alIUInKanusa «Jlenenue KIEeTKu», MOJEIb
JTHK, monens Metada3HON XPOMOCOMBI.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Jlabopatopnass pabora Ne 3. «HaOmiomenne MuTO3a B KIETKaX KOHYHMKA
KOpELIKA JIyKa Ha TOTOBBIX MUKPOITPENApaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOCHHS TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPEINapaTaxy».

Tema 6. HacsieACTBEHHOCTh M1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3agaun reHetuku. Victopust pa3Butus reHETUKHU. Ponb nuronoruu
U 3MOpUOJIOTUM B CTAaHOBJIICHMM Te€HETUKH. Bkiaa poccuilckux u 3apyOexHBbIX
y4€HBIX B pa3BUTHE TEHETUKU. MeTOJbl TEeHETUKH (TUOPUIO0IOrMYEeCKU,
LIUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHETUUECKUil). (OCHOBHBIE TI'€HETUYECKHE
noHATHSA. ['eHeTndeckas CHMBOJIMKA, UCIOJIb3yEeMasl B CXEMaxX CKPELIMBAHUM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpugHoe CKpelyMBaHue. 3aKOH €IuHO-00pa3us THOPUAOB MEPBOTO
nokosneHusd. [IpaBuno nomuHApoOBaHKs. 3aKOH PACIIEIUICHU IPU3HAKOB. [ unoresa
yuCcTOTHI raMeT. [IosHOoe 1 HenmoHOEe JTOMUHUPOBAHUE.

JuruOpugHoe  cKpeluBaHMe. 3aKOH  HE3aBHCHUMOIO  HaclieJOBaHUs
npu3HakoB.  LluToreHeTMuyeckue  OCHOBBI  JUTMOPUJIHOTO  CKPELIMBAHUA.
AHanmsupyouee ckpenpaue. Menoap30BaHne aHATU3UPYIOLIETO CKPEIINBAHUS
JUIsL OIpeIeSICHHs] TeHOTHUIa OCOOU.

Cuernnennoe HacnegoBaHue npusHakoB. Pabora T. Moprana 1o cuerieHHOMY
HacJeJOBaHUIO F'eHOB. HapylieHue clenieHus TeHOB B Pe3yJIbTaTe KpOCCUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHNE KAPTHI.



['enernka mosia. XpoOMOCOMHOE OINpEAENeHUE MoJia. AyTOCOMBI U TOJIOBBIE
XpomocoMbl. ['omoramernele M rereporaMeTrHele OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIETVIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BHibl K3MEHYMBOCTHU: HEHACIEICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHKA
MOIU(PUKANMMOHHON N3MEHUYMBOCTH. BapuarimoHHbIN s M BapUaIIMOHHAS KPUBAS.
Hopma peakunu npusHaka. KonmyecTBEeHHbIE M KaYECTBEHHBIE NPU3HAKU U HX
HOpMa peakuuu. CBOMCTBA MOAU(PUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrtBeHHasi, WM TE€HOTUIIMYECKas, HM3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTb. Meio3 W TMOJOBOM MpPOLECC — OCHOBAa KOMOWHATHBHOMU
W3MEHUYUBOCTU. MyTalnmoHHasi u3BMeHUYUBOCTh. Kimaccudukanus MyTamuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpU4rHBI MyTaluid. MyTareHHbie (HaKTOPBHI.
3aKOH rOMOJIOTMYECKUX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. Y. BaBuiiosa.

BhesanepHast HaciIeACTBEHHOCTh U U3MEHYUBOCTD.

['eneruka uyenoBeka. Kapuortun yenoBeka. OCHOBHBIE METOAbl TE€HETHKH
YyeJIOBEKa: T€HeaJIOTHYECKUM, OJTM3HEI[OBBIHM, IINTOT€HETHYCCKHUI, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemeHHOE OIIpE/ICIICHHE TE€HOTHUNA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T11{P-anamu3a. HacmencTtBennnie 3a00JieBaHUS 4YeJIOBEKAa: TI'CHHBIC OOJIC3HHU,
OOJIe3HU C HACIEJCTBEHHOM MpPEeapacloiOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
CoMarnueckue U reHepartuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUMIBI
310pOBOro 00pa3a >KU3HH, AMATHOCTUKU, MPOPUIAKTUKHI U JICUCHUS] TeHETHUECKUX
0ose3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEAUIIMHCKON
TE€HETUKU B MPEJOTBPAIICHUH U JICYCHUU F€HETUYECKUX 3a00JIeBaHUM YeoBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. Y. BaBuios.

Tabnuirel U cxembl: « MOHOTHUOPUIHOE CKPEIIMBAHUE U €70 [IUTOTC€HETHYECKast
OCHOBa», «3aKOH pACUIEIJICHUS U €0 HUTOT€HETUYECKast OCHOBA», «3aKOH YACTOTHI
rameT», «Iurnbpuanoe ckpenmBanuey, « [ {luronorunueckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus», «Meio3», «B3anMoaericTBue auiebHbIX T€HOBY, «I eHeTnueckue
KapThl PACTEHUM, )KUBOTHBIX U 4elioBeKa», «l'eHeTnka monay, «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CIEIJICHHOTO C MOJIOM», «KapuOTHIIBI 4eloBE€Ka W >KMBOTHBIX)Y,
«Buasl m3meHunBoCTH», «MoaudukanmonHas U3MEHUYHUBOCTHY», «HacnemoBanue
pesyc-baktopay, «['eHeTnka rpynmn KpoBu», «MyTalluoHHAs U3MEHYHBOCTH.

O6opynoBanue: Mojaenu-anmnKauuu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomMunupoBaHuey, «JurubpuaHoe ckpenuBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTpenapaTt «Jlpo3odunay (Hopma, MyTariu GOpMbI
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHO».



JlaGopaTopHble M NpakTHYecKue padoThbl:

Jlabopatopnas pabora Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpPOIIpenapaTax.

JlabopartopHas pabota Ne 6. «3yuenue MoaupuKaimoOHHON U3MEHUYUBOCTH,
IIOCTPOEHHUE BapUALMOHHOIO Psifia U BAPUALIMOHHON KPUBONY.

JlaGopartopnas padora Ne 7. «Ananu3 myTanuil y Apo30(uisl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Tpaktuueckass pabora Ne 2. «CocraBieHue U aHaJIU3 POAOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenexkunst opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apOXKICHUE CEJIIEKUUU U JOMECTHKAIUS.
VYyenue H. U. BaBuiioBa o neHTpax mpoucxoxAeHUsI 1 MHOT0O0OPa3us KyJIbTypPHBIX
pactenuil. LIeHTpbl NpOUCXO0KAEHUS JOMAITHUX KUBOTHBIX. COpPT, MOPOJa, IITAMM.

CoBpeMeHHbIe METO/IbI celeKUnU. MaccoBblii 1 MHAMBUAYAIbHBINA OTOOPHI B
CEJICKIUM pPACTeHUM U KUBOTHBIX. OIEHKa SKCTepbepa. bIM3KOpOICTBEHHOE
cKpemuBaHue — UHOpuauHr. Yucrtas nuHusA. CKpelIMBaHME YHMCTHIX JIMHUM.
['erepo3uc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelIMBaHUEe — ayTOPUIAMHT.
OTtnanénnas rudpuauzanus u e€ ycrnexu. MIckycCcTBEeHHbIN MyTareHes U rnoxy4eHue
MOJIMIUIOUIOB. [IOCTHKEHNS CEIEKINN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorus kak OTpaciab NPOU3BOACTBA. ['€HHas WMH)KEHEpHs. OTallbl
co3nanusi pexomOmHanTHOM JIHK wu Tpancrennsix opranusmoB. Kiertounas
uHxeHepus. Kierounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KiloHnpoBaHHe BBICOKONPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okonoruueckue U dtudeckue  mpobimemb. MO - reHeTtuyecku
MOJIM(ULHPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

[Toptpetsl: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanos.

Tabnuipl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHui», «Iloposibl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pactenumity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBanoBay,
«llomumnongus», «OObeKThl OuorexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHUeE», « KoHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOZ0OB M KOPHEIIIIOIOB JUKHUX (DOPM H KYJIbTYPHBIX
COpPTOB pacTteHul, repoapuii «CebCcKOX03sHCTBEHHBIEC PACTESHUS.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

Okckypcuss «OCHOBHBIE METOJbI M JOCTHKCHUSA CEJEKIMU PACTCHUWA H
JKMBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IIJIEMEHHYIO bepmy,



COpPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTOpPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHAS OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPUHU. DBOJIOLIMOHHAS
Teopust U €€ MecTo B OMOJOrMU. BiusHuEe 3BOIOIMOHHOW TEOPUM HA PA3BUTHE
OMOJIOrMH U APYTUX HAYK.

CBugerenscTBa dBOJOIMU. [laneoHTONIOrMYECKHE: TMOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMHUCH, NEPEXOaHble (HOPMBI.
buoreorpadguyeckue: cxocTBO U pazinune GayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOpHONIOTUYECKHE: CXOACTBA M pPa3iuuusi SMOPHOHOB pPa3HBIX BHIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOIHYHBIE,
pyIUMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. IIpeanochblikM BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIME CHUJIBI 3BOJIONUU BUJOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOKEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHUYUBOCTb,
0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosiouu (CTO) u €€ 0OCHOBHBIE MOJ0KEHHUS.

MukposBosmronus. [Tonmynsauus kak equHUIA BUAA U 3BOJIIOLIMH.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMKU BUAOB B Mpupojae. MyTallmOHHBIN
npouecc ¥ KOMOWHATHBHAas M3MEHYMBOCTh. l[lomynslMOHHBIE BOJHBI U Jpeiid
reHoB. M30s1us 1 MUrpanus.

EcrtecTBeHHbI1 0TOOp — HampaBigOmMi (gakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpraHU3MOB Kak pe3yjbTaT 3Bojtouuu. [Ipumepst
IpUCHOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIUO-aAANTALIMH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHOBHbBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe.

Maxkpospomtorusi.  Dopmbl  3BosoLMU:  QUIETHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas, napasuiesibHas. HeoOpaTuMocTh HBOIOIUY.

[TpoucxoxieHne OT HeclneUHaTM3UpOBaHHbIX MpenkoB. IIporpeccupyronias
crnenuain3anvs. AJanTUBHAS paguanus.

JdeMoHcTpanuu:

[Toptpetsr: K. JIunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, @. Mrosnep, A. H. Ceepuos.



Tabmuis! 1 cxemsl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiiey», «3apoabIIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbOBI  3a
cymectBoBanue», «EctecTBeHHbIt 0TOOPY», «MHOrooOpasue COpToB PAaCTEHUID,
«MHoroo6pasue  mopon  KHMBOTHbIX»,  «llomynmsuum»,  «MyTtanuoHHas
U3MEHUYUBOCTE», «ApoMopdo3b», «WUamoamantauumn», «OO0mas aereHepauus,
«/IBmKymue cuisl dBomoonum», «Kapra-cxema wapmpyrta nyrtemectsus Y.
Hapsunay, «boppba 3a cymiectBoBaHue», «IIpucrnocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000pa30BAHKE.

OOopynoBaHuE: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH,
HaOOp TUIOAOB M ceMsiH, Koyekuus «l[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KHUBOTHBIX», MOJeTb «OCHOBHBIE HAINpPaBJICHUS HBOJIOLUN», 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra [IO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, koiekuus «DopmMbl COXpaHHOCTH
VCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmonenp anmumkanus «llepexpécr
XpPOMOCOM», BIIaXKHBIE ITpenapaThl « PazButne Hacekomoroy, «PazButue asarymkmy,
Mukponpenapar «/lpozoduna» (Hopma, myTanuu GopMbI KPUIBEB U OKPACKH TEJA).

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHUECKOMY
KPUTEPHUIOY.

JlaGopartopHas pabota Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM Ha 3emie.

JloHay4Hble TPEACTABICHUS O 3apOKICHMM >KW3HU. HaydHble TUnoTe3bl
BO3HMKHOBEHHUSl JKM3HM Ha 3emie: a0uoreHe3 H NaHCHepMus. XHUMHYECKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKUX BEIIECTB U3 HEOPraHWYECKUX.
OKCIEPUMEHTAIBHOE MOATBEPKACHUE XMMUYECKOM 3Boonmy. HavanbHble 3Tansl
ounosornueckoi sBosrornuu. ['mnoreza PHK-mupa. ®opmupoBanue MemMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKM M KX SBOJIOLUSAL.
DopMHUPOBAHUE OCHOBHBIX IPYIIN KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo spam M nepuojam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. [laneo3oiickas spa u €€ mnepuoabl: KeMOPUMCKUA,
OPAOBUKCKUM, CUIIYPUHUCKHUM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, IIEPMCKHUN.

Me3so30iickas spa U €€ epuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo30iickass »pa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOr€HOBBIM.

XapakTepucTuKa KJIMMaTa U TeoJOornyecKkux mpoueccoB. OCHOBHBIE ATallbl
SBOJIIOLMU PACTUTEIBHOTO M >KMBOTHOrO MuUpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [[0osiBIIEHNE, pacUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.



CucremMa OpPraHMYECKOrO0 MHUpPa KaK OTpakeHue 3BOIOUUA. OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIIBI OPIraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHs KaK Hayka. PazBuTue npeacraBiieHuil o
IPOUCXOXKJIEHUH uYeJoBeKa. MeToasl Hu3ydeHusi aHTpororesesa. CxoicTBa u
pa3nuyus 4esoBeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YeJIOBEKa.

JIBroxyine cuibl ((hakTopbl) aHTporiorene3a. HacineacreeHHas '3MEHUYMBOCTh
U ecTecTBeHHbI 0TOOp. OOIIecTBeHHBI 00pa3 >KW3HU, U3TOTOBIICHUE OPYIUN
TPYZa, MBILLIJIEHUE, PEYb.

OCHOBHBIE CTa MU U BETBH SBOJIOLMU YEJIOBEKA: aBCTPANONUTEKH, YenoBek
yMmeneii, Yenosek mnpsamoxomamui, YenoBek HeanaepTtanbckui, Yenosek
pazymHbldi. Haxonku HCKONaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHMS, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoseueckre packl. OcCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMJHAs  (PKBAaTOpUAlbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  UYepTsl  NPUCIOCOOJIEHHOCTH  MpPEJCTaBUTENEH
YEJIOBEUECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kpuruka pacusma.

JdemoncTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Muwmuiep, I'. FOpu, Y.
JapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHue CoaHEUYHOM CHCTEMBI», «Pa3BuTHe
OpraHuyeckoro wmupa», «PacturenpHass KieTka», <« KHUBOTHas  KJETKa»,
«IIpokapuornueckas kieTrka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa [MAaJCOHTOJIOTHUYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJOBeKa», «JlpeBHenmue moam», «pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HelloBeUeCKue pacb.

O6opynoBanue:  Mmynsiku  «I[lpoucxoxknenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEPTajblld, KPOMAHBbOHIA), CIEIKH WU
U300pakKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), TeoxXpoHoJOruueckass Tabnuua, KoJuiekuus «DopMel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTCHUID.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB PAaCTEHUI U
YKUBOTHBIX B KOJUIEKLIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBeAUECKUI My3€eil).

Tema 3. Opranusmsl u OKpYysKaroas cpeaa.



OKoJIorus Kak Hayka. 3afadyd ¥ pa3zeibl 3KOJOTHH. MeTOoIbl IKOJIOTrHYECKUX
UCCJIEI0BAHMN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Krnaccupukanus >3Koj0rHueckux (akTopoB:
abMoTHYeCKHe, OMOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOJIOTMYECKUX
(GhakTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (akTOphl: CBET, TEMIEpaTypa, BIaXHOCTb. DOTONMEPUOAN3M.
[Tpucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornyeckne puTMBl.

buotnyeckue dhakTopsl. Busibl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHITHS,
XMUIHUYECTBO, cuMOMo03 u ero ¢opmel. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCaNM3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHHe OMOTMYECKHUX B3aUMOJECUCTBUU JUIsl CYIIECTBOBAHMS OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKU nomyjasauuu. OCHOBHBIE I1OKA3aTENH
NONYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MIPHUPOCT,
mMurpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIUU U €€ peryssius.

JdemoncTpanuu:

[Toptpetsr: A. 'ymb6onbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumsr u cxemsl: kapta «lIpuponnsie 30Hb1 3emiun», «Cpeapl oOUTaHUA
opranusMoBy», «®oronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJIAUUUA UHPY30puu-TyPenbkn», «[Iumesbie nenm».

JlabGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnas pabota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHHS.

JlabopatopHasi pabota Ne 4. «BrnusgHue cBeta Ha poCcT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[TpakTrueckas padota Ne 2. «Iloacuér maoTHOCTH MOMYJSALIUN Pa3HBIX BUIOB
pacTEHUI.

Tema 4. CooO1ecTBa M 3K0JI0rHYECKHE CHCTEMBI.

CooOmecTtBo opranu3smMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBs3u B
OHOLIEHO3E.

Okonoruyeckue cucrembl (dKocuctemsbl). [lomsitTue 00 »sKocucreme W
ouoreornieHoze. DyHKIMOHANBHBIE KOMIIOHEHTHI JKOCUCTEMBI: TMPOIYIIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B SIKOCHUCTEME.
Tpoduueckue (muiieBsie) ypoBHHU 3KocucTeMbl. [InmeBsie nenu u cetu. OCHOBHBIE
[OKa3aTeJIM 3KOCHUCTEMBI: OuoMacca, HPOAYKIHMs. ODKOJIOIMUECKHE MHpPaMUIbL:



NPOAYKI[MU, YHCICHHOCTH, Ouomacchl. CBONCTBa 3KOCUCTEM: YCTOMYUBOCTb,
caMmoperyJsanus, pazputue. Cykieccusl.

[IpuponHble IKOCUCTEMBL. DKOCUCTEMBI 03€P M PEK. DKOCUCTEMA XBOWHOIO
WJIU IIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonornyeckoe u X03sIiICTBEHHOE 3HAYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasznooOpaszue kak Qakrop ycroiunBoctu dKocucteMm. CoxpaHeHUE
OHMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ounocheprr. XKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMochepnl Kak
I00ANbHONW DKOCHCTEMBI. J[MHaMuueckoe paBHOBecMe u oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOr€OXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriaepoja,
a30oTa). 30HAIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YemosedyecTBO B Onochepe 3emiu. AHTpOTIOTEHHBIE U3MEHEHHS B Orocdepe.
['moGanbpHBIC 2KOTOTHYECKUE TTPOOIEMBI.

CocyuiecTBoBaHMe MPUPOIbI U yesnoBedecTBa. CoxpaneHue OuopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa paluUMOHAIBHOIO YIPaBICHUS
MPUPOJIHBIMU PEeCypcaMu U WX UCIOJb30BaHUE. JlOCTHKEHUS OMOJIOTUU U OXpaHa
PUPOJIBI.

JdeMoHcTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabnuiel 1 cxembl: «llumeBsie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponmubie coobmectBay, «llemn mmTanusy, «IKOJOTUYECKAS THUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buomeno3s Bomoéman, «ArpoueHo3», «lIpumepHbie
aHTPOIIOTEHHbIE BO3JICHCTBUS Ha IPUPOAY», « BakHEHIINE NCTOUHUKY 3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiimas cocrasisitoumias ouochepni»,
«®aktoppl  gerpagauuu  nouBy»,  «llapHukoBeli  dPdexT»,  «DaKkTOpbHI
PaIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouocdepsi»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«KpyrosopoT yriepoaa B ouochepe», «KpyroBopor azota B IpUpOIE».

O6opynoBaHue: MoJiefb-anmukanus «TunuuHble OMOIIEHO3bI», TrepOapuii
«PacturenbHble COOOIIECTBAY, KOMUIEKIUH «bHOLIEHO3», «BpeauTenu BaxHEUIINX
CEeIBCKOXO3SMCTBEHHBIX KYIBTYpP», TepOapru U KOJJIEKIIMA PACTEHUHN U )KUBOTHBIX,
MPUHAJIEKAIIUE K PA3HBIM SKOJIOTMYECKUM IpyIaM 0JHOro Buaa, KpacHas kaura
Poccuiickoit  ®enepanuu, H300paKEHUs OXpaHSAEMbIX BHUIOB pACTEHUU U
YKUBOTHBIX.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHI

Cormacho ®I'OC COO, ycraHaBnuBarTCid TpeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOYyYalIIMMHUCSI TporpaMM CpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType NIMYHOCTHBIX pE3yJbTaTOB OCBOEHUA mpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHKME OOYJaIONUMUCS POCCUHUCKON
IPaXXAAaHCKON MJAEHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOOINpE/AENICHHI0, HaJM4yhe MOTHUBAMM K  OOy4YeHUI0  OHOJOTHUH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUM JIMYHOCTHU Ha OCHOBE
KITFOUEBBIX I[CHHOCTEH W HMCTOPUYECKUX TPATUIUN Pa3BUTHS OHMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh W CHOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYLUIMMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, HAJIWYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HECHHbIC TJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA mNpeamera «buonorus» pocTuraroTcs B
CIMHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JACSATEIBPHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUMCKUMHU COUUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsI, CAMOBOCIUTAHUS U
CaMOpAa3BUTHA, pPA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEJIIOBEKY TPy/Ja U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBa)KEHHUSI, OCPEKHOTO OTHOIICHUS K KYyJIbTYpHOMY HAclEIUI0 U
TPpaAULKSAIM MHOTOHAILMOHAIBHOrO Hapoja Poccuiickon denepauuu, NpUpose U
OKpY XKarouen cpene.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS YyueOHOro mpeamera «buomorus
JOJIKHBI OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACHIMPEHUE KU3ZHEHHOIO
ONbITA W OMNbITA JIEITEIBHOCTH B IPOLECCE pPealn3ali OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEJIBHOW JI€ITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUITNH O0YJAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WiIEHAa POCCUICKOIO OOIIECTBA;



OCO3HaHNE CBOMX KOHCTHUTYIIHOHHBIX MPaB M 00S3aHHOCTEH, yBa)KEHUE 3aKOHA
Y [IPaBONIOPSIAKA;

TOTOBHOCTbH K COBMECTHOM TBOPYECKOM NEATETLHOCTH ITPU CO3/IAHNN YUEOHBIX
IPOEKTOB, PEIIEHHMH YYEeOHbIX U [O3HABaTEIbHBIX 3a7a4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpPENAENATh COOCTBEHHYIO TMO3ULHUI0 [0 OTHOLIECHUIO K
SIBJICHUSIM COBPEMEHHOMN KHU3HU U 0OBICHATD €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, TO3HABaTEIbHBIX H HCCJIENOBATEILCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOLIEHUSI K MHEHHIO OIMOHEHTOB TNpPHU OOCYXKIECHUU CIHOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU NEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUMUCKON IPAKIAHCKON UACHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHMS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOIO PoauHy, CBOW SI3BIK M KYJbTYpy, IPOLLIOE U HACTOSALIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIICIUIO U AMSITHUKAM ITPUPOIbI,
JNOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CHIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKMX Y4Y€HBIX B CTAHOBJIEHHUE U
pa3BuTHE OWOJIOTMH, NOHUMAHUS 3HAYE€HHs] OHMOJIOTMU B IO3HAHUM 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKa U COBPEMEHHOI'0 OOLIECTBA;

ujaeliHasg yOeXIEHHOCTh, TOTOBHOCTh K CIy)KE€HHI0O M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTUPYSICh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOILIECHUE K CBOUM POAMTEISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOI'O TMPHUHATHS LEHHOCTEH CEMEMHOM JU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOILIEHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUH;



NOHUMaHUE SMOLIMOHAJILHOTO BO3JEHCTBUS JKUBOW MTPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHE
MPOSBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHUPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTyYHs:

MOHUMAHME U peann3aius 3J0pOBoro u 0€30nacHoro oopasa ,Ku3Hu (310pOBOE
NUTaHHUE, COOJIIO/IEHNE TUTHEHNYECKUX MPABUJ U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATUNH W OTAbIXa, peryispHas ¢u3nueckas aKTHUBHOCTh), OepexHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOIO OTHOLIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE LEHHOCTHM MNPaBWI HHJIWBUIYAJIbHOTO M  KOJUIEKTHBHOIO
0€e3011acHOTr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOIIUX 3/JOPOBBIO U KU3HHU JIIOJCH;

OCO3HAHMUE TOCHEJACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHNOTpeOIeHUs
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPy 10Jt00ue;

TOTOBHOCTh K AKTHUBHOW JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAaIbHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHATH TaKYIO €SI TEIbHOCTD;

UHTEpEC K Pa3iudHbIM cepaM mpodhecCHOHATbHOU AesITeNbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccun W peaTu30BHIBATH
CcOOCTBEHHbBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0 U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHMSA

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: NPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYIKOB M OLIGHKM HUX BO3MOXHBIX IOCIEACTBUU A
OKPYKaroIIEH CPeIbl;

OCO3HaHUE TrI00aTbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTel ux
peLIeHMS;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOPETAEMBbIE ITPU U3YyUEHUU OUOJIOTUU 3HAHUS
M YMEHHS TP pEeHIeHHH MpoOsieM, CBA3AHHBIX C  palOHAJIbHBIM
OPUPOJIONIOIb30BaHUEM  (COONIOJIEHNE  MpaBUi  MOBEIEHUS B IPHUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHUS B DKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEpPHI);



aKTUBHOE HENPUATUE AEHUCTBUM, IPUHOCAIINX BPE OKPYKAOIIEW IPUPOIHON
cpelie, yMEHHE MPOTHO3UPOBATh HEOIArONMPUATHBIE HKOJIOTUYECKUE MOCIEICTBUS
IIPEANPUHUMAEMBIX JEHCTBUM U IPEAOTBPAILAT UX;

HaJIMYMe PAa3BUTOrO IKOJIOTMYECKOrO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIBHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJCTBOBATBCA MMH B ITO3HABATEIBbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHUYECKOMN IEATEIBHOCTH DKOJIOTHYECKOU
HaIIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKU M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M YUTATEIBCKOM KYyJBTYpPBl KaK CpeICTBa
B3aMMOJIECHUCTBUS MEXKy JIFOAbMH U IO3HAHUS MUDA;

NOHMMaHuEe crenupukn OWONOTMHM Kak HayKH, OCO3HaHUS €€ poiau B
(opMUPOBaHHUN PALMOHATIBLHOIO HAYYHOTO MBIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
IPEICTaBICHU 00 OKpYXaloUleM MHUpPE KaK O €IMHCTBE IMPHUPOJbI, YEJIOBEKa U
oO1ecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U peuieHuu MpodeM
COXpPaHEHMS IPUPOHOIO PABHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTU OWOJIOTUM JAJISi COBPEMEHHOW IMBHIM3ALINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHsSI MEAMIIMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MHPOOJEMBbl  pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
o0OecrieyeHuss  mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OMOJOIMYECKMX 3HAaHUH B LEIAX
NOBBIIIEHUS OOIIEl KyJbTYpbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTAaBHOHM 4acTH (PYHKUMOHAJIBHON TPaMOTHOCTH O0OydJarommxcs, Gpopmupyemon
IpU U3Y4eHUH OUOJIOTHH;

IIOHUMAHHUE CYLIHOCTU METOJOB ITO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh IOJyYyaeMble 3HAHUSA JIs aHalid3a U
O0OBSCHEHHUSI SIBJIICHUN OKPYXKAIOLIEr0 MUpa U MPOUCXOJALIIMX B HEM H3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIC 3aKIIOUEHHS HA OCHOBE HAay4HbIX (AKTOB U
MMEIOLIUXCS JAHHBIX C LIEJIBIO ITOIYYEHHMS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS AJIs
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHME ILIEHHOCTHM HAYYHOM JAEATEIBHOCTH, TOTOBHOCTH OCYLIECTBISATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCT HHINBUAYAIBHO U B IPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJIOTUM B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS ydeOHOTo mpenmera «buomorus»
BKJIFOYAIOT: 3HA4YUMbIe I (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyUYaArOIIUXCS
MEXAUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYYHBIC MOHATHSA, OTPaXKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEHUPUKY METOJIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPIUs, SBICHUE, MPOILecC,
CUCTEMa, HAyYHBIH (HaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeI0BaHne, HAOMIOICHNEe, U3MEPEHUE, YKCIIEPUMEHT U APYTHX ), yHUBEPCATbHBIC
y4deOHbIe JeHCTBUSA (MMO3HABATENbHBIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC),
obecrneunBaronye GopMupoBanue GyHKIIMOHATIBHON IPaMOTHOCTU U COIMAIBHOU
KOMIIETEHIIMH  OOy4YaroMIMXCAd, CIHOCOOHOCTh OOYyYarolUXCsl  HCIOJIb30BaTh
OCBOCHHBIC MEXKIMCIUTIINHAPHBIC, MEPOBO33PECHUCCKIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON U COLIUATILHOM MPaKTHKE.

MeramnpeaMeTHble pe3ybTaTbl OCBOCHHUS MIPOrpaMMbl CpPEAHETro OOIIero
00pa3oBaHUsl IOJKHBI OTPAXkKaTh:

OBinanenue YHHUBepPCAJIbHBIMH y4eOHBIMU NMO3HABaTeJbHBIMH
AefCTBUSIMM:

1) 0a30Bble JJOrHYecKue JeicTBUS:

CaMOCTOATENIbHO  (OPMYJIMpPOBATh W aKTyaJlu3upoBaTh  Mpobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPUEMBI JIOTUYSCKOTO MBIIIICHUS
(amanuza, CHHTE3a, CpaBHEHMSI, KiacCUpUKaIMu, 0000IIeHNs ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTaHABIIUBATH
CBSI3U C IPYTUMH MOHSATUSAMH);

OTIpeNIeATh IEU JeATeIbHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACITEIBHOCTH C TIOCTABJICHHBIMU TETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA ISl OOBsICHEHUS (DAKTOB M SIBICHUMN
KUBOU TIPUPOJBL;

CTPOUTH JIOTMUECKHE pacCy>kKIeHusi (MHIYKTUBHbBIC, JIEyKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PAcCMaTPHUBACMBIX
SIBJICHHSIX, (DOPMYITMPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHSTh CXEMHO-MOJIETILHBIE CPEICTBA JUISI TPEICTABICHHUS CYIIIECTBEHHBIX
CBA3€H M OTHOIICHUA B U3Y4YaEMBbIX OMOJOTMYECKUX OOBEKTAaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX
WCTOYHHKAX;



pa3palaThIBaTh IUIAH pEIICHUs MPOOJIeMbl ¢ YYETOM aHajIn3a HWMEIOIIUXCS
MaTepuaibHbIX U HEeMaTepuaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIIEICTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATH U BHITMIOIHIATH PaOOTy B YCIOBHUSIX PEabHOTO, BUPTYaJIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX PoOIIeM.

2) 0a3oBbIe MCCIE0BATEILCKUE 1eHCTBUA:

BJIa/IETh HaBBIKAMU Y4eOHO-UCCIIEI0OBATENBCKON U MIPOCKTHOU JIEATEIHHOCTH,
HaBbIKAMH  pa3pemieHusi mpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PELEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJb30BaTh pPa3jMuYHble BUABl JEATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HaHUWs, €ro WHTEPIpETAlNH, MPEOoOPa3OBaHUIO M TPUMEHEHUI0 B Y4YeOHBIX
CUTYalUsAX, B TOM YUCJIE NP CO3JaHNH YIEOHBIX U COLMATBHBIX IPOCKTOB;

(GopMupOBaTh HAYYHBIM TUI MBILIUIEHUS, BIaIeTh HAYYHOW TEPMHUHOJIOTHEMH,
KJIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (opMyJIUMpoBaTh COOCTBEHHBIE 3ajJadyd B 00pa3oBaTEIbHON
NeSITeIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISIT IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3MpOBaTh 3a/auy,
BBIJIBUTaTh TMIOTE3Y €€ pelleHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a7]aBaTh IApaMEeTPbl U KPUTEPUU PELLICHUS;

aHAM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3aJaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHbI MOMUCK IEpEHOCAa CPEACTB M CIOCOOOB
JeHcTBUS B MPO(ECCUOHAIBHYIO CpPEAY;

yMETh TMEPEHOCUTh 3HAHWS B IMO3HABATENBbHYIO M MPAKTHUECKYIO OOJIacTH
KU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTHHANBHBIC MOAXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a49H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) padora ¢ nupopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMaALUU (TEKCTE yueOHOTro
nocoOus, HAy4YHO-IOMYJIIPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsX H
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHbIX, B VHTepHeTe), aHaIM3upoBaTh
UHGOPMAIMIO PA3INYHBIX BUOB U (POPM IMpeICTaBICHUS, KPUTHUECKH OLIEHUBAThH
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;



(GbOopMyIMpPOBATh 3aMPOCHl U MPUMEHSITh PA3JTHMYHBIE METOJbI MPU TIOUCKE H
otOope Ouonornueckoil HHMOpPMAIUU, HEOOXOIUMOM 711 BBIMIOTHEHUS YUEOHBIX
3azay;

npUOOpeTaTh OMBIT KCIOJAB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS Pa3IMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
ouosorndyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U
Apyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa TIpH paboTe C
Ouoyornyeckol HHPOpMaNUEH: TPUMEHATH XUMHUYECKue, (Qunyeckue u
MaTEeMaTU4YECKUe 3HAKU W CUMBOJBI, (HOpPMyJbl, aO0peBUaTypy, HOMEHKIATYDPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJHUYECKHE  CpEJCTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PAClO3HaBaHWS W 3aWUTHl  WH(OpMaIuy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J€HCTBUSIMH:

1) oOmenue:

OCYIIECTBIISATH KOMMYHHUKAITMH BO BceX cpepax KU3HU, aKTUBHO YYaCTBOBATh
B JWAJIOTE WM TUCKYCCHH TIO CYIIECTBY OOCYXmaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHTEIBHO BBITIOJIHEHUS TpeJjiaraeMon
3a/1ay, YYUTHIBaATh MHTEPECHl U COTJIACOBAHHOCThH MO3UIMN JPYTUX YYACTHUKOB
JIMajora Uin JUCKYCCHUH);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOIIEHWS, MOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IU4YHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJCUCTBHS, MOHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBIIATh YBOKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU popme popMyIrpoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eTeJIbHOCTh:

MOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAWBUIYAJTbLHON
paboThI MPU PELICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YIeOHOHU 3a/1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHM C yd€ToM O0OIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO WieHA KOJUICKTUBA;

OpUHUMATh IEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUA 110 €€ JOCTHUKEHHUIO: COCTABIISATH IUIAH JCUCTBUH,



pacrpenensTh pojid C YY4ETOM MHEHHMM YYacTHUKOB, OOCYXAaTh pPE3yJbTaThl
COBMECTHO pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXJIOT0 YYACTHUKA KOMAaH/bl B OOLTUI
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TPOEKTHI, OLIEHUBATh HUJEU C TMO3UIUU HOBU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JIMYHbBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHHWS JUIsl BBISIBIICHUS TPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUW II€JIEBble M CMBICIOBbBIE
YCTAHOBKH B CBOMX JCHCTBHSX M MOCTYINKAaxX MO OTHOLIEHUIO K >KUBOM MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3/IOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATENbHYIO JESTEIbHOCTD, BBISBISATH
npo0eMbl, CTaBUTh U (POpPMYJIMpPOBaThH COOCTBEHHBIEC 3a7]aud B 00pa30BaTEIbHON
JEATeIbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C YYETOM UMEIOIIUXCS
pECypCoOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOUYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPENOYTECHHUI;

JieaaTh 0CO3HAHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO IIHPOKOW JPYIUIIUU B
pa3HbIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OIIEHMBAaTh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIaJIETh ~ HAaBbIKAMU  TO3HABATEIbHON  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JICHCTBUM M MBICIUTEIBHBIX TMPOLECCOB, MX pPE3yJbTaTOB U
OCHOBaHMH, UCIOJIb30BaTh MPUEMBI pedICKCUN IS OLCHKH CUTYyalluu, BBIOOpa
BEPHOI'0 PELICHUS;

YMETh OILICHUBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHIKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX NpU aHajdu3e pe3yJibTaToB
NEATEIIbHOCTH;



3) npuHsATHE ceOsl M IPYTrUX:

MpUHUMATh ce0sl, MTOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

OpUHUMATh MOTHUBBI W apryMEHThl JPYrUX I[IpU aHalM3e pe3yJIbTaToB
NeATEeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKHU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMU APYTOro YeIOBeKa.

NNPEJMETHBIE PE3YJIBTATBI

ITpenmeTHble pe3ynabTaThl OocBoeHUs IporpamMMmbl COO mo Ouosjoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorusp
Hay4YHbIC 3HAHUSA, YMEHUSA U CHOCOOBI IEUCTBUN MO OCBOCHMIO, HHTEPIPETAIINH U
peoOpa3oBaHnI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAHUI B pa3jIMUHBIX y4€OHBIX CUTYallUsX, a TaKXKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorneid. B mporpamme npeameTHbie
pe3yabTaThl MPEACTABIECHBI IO rOAaM 00yUEHHUS.

[IpenMeTHble pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTb 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAyYHOTO
3HAHUSA ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpa M HAYYHOIO MHPOBO33PEHMS, O BKIIAJ€ POCCHUICKUX U
3apyO€KHbIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOrWH, (PYHKIUMOHAIBHOU
IrPaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKPBbIBaTh COJAEPKAHUE OMOJIOIMUECKUX TEPMHHOB M IOHITHMA:
KU3Hb, KJIETKA, OPraHu3M, MeTa00113M (0OOMEH BEIIECTB U MPEBPALIEHUE SJHEPTHUH ),
roMeocras (caMmoperyisiuusi), YypOBHEBas OpraHu3alMs O KUBBIX  CHUCTEM,
CaMOBOCHPOU3BEAECHUE (PEPOAYKIHS ), HACIEACTBEHHOCTh, ©3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHME H3JlaraTb OHOJIOTMYECKHUE TEOpUM (KJIETOYHAs, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJEKYJIsipHOM Ouosiorun), 3akonbl (I
Mengens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOroo0pasus u
MPOUCXOKIEHUS KyJIbTYpHbIX pacTenuil H. 1. BaBuiioBa), onpenensaTs rpaHULbI KX
IIPUMEHUMOCTH K KMBBIM CHCTEMAM,;

YMEHHE BJaJeTh METOAAMH HAYYHOI'O TIO3HAHUS B OMOJIOTHUHU: HAOIIOACHHUE U
ONMCAHUE >KUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUH, OpPraHu3alus W NPOBEJECHUE
OHMOJIOTMYECKOT 0 SKCIIEPUMEHTA, BbIIBUKEHNE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCICAyEeMbIMH BEIMYMHAMHU, OOBSICHEHHE IOJYyUYEHHBIX pe3yJIbTaToB,
VICIIOJIB30BAHHBIX HAy4YHBIX ITOHATHHA, TEOPUHA U 3aKOHOB, YMEHHUE JEJIaTh BBIBObI
HA OCHOBAHMM IOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJCIATh CYIIECTBEHHBIC MPU3HAKNA BHPYCOB, KJIETOK MPOKAPUOT H
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHA BEIIECTB U IPEBPALICHUS dHEPIUU B KIETKE, (pOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKOro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOIOTBOPEHUS, PA3MHOXKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJyUYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OUOJIOTHYECKUX
IPOLIECCOB U SIBICHUMN, JJIS1 MPUHATHUS MPAKTUYECKUX PELICHUIN B MOBCEAHEBHOU
XKU3HM C LeNbl0 o0ecreyeHus: Oe30MaCHOCTH CBOEro 3[0pOBbs M 30pPOBBS
OKPYKaIOIIMNX JIOACH, COONII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPY KArOIIeH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouoysorui W OMOTEXHOJOTHMH AN palMOHAIbHOIO
IPUPOIOTNIOIb30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHble TEHETHYECKHE 3aJayd Ha MOHO- H
IUTHOPUIHOE CKpEIIMBaHUE, CLEIUICHHOE HAaCleIOBAaHUE, COCTaBISATh CXEMBI
MOHOTHMOPH/IHOTO CKPEIIMBAHUA JUIS MpPEJICKa3aHMsl HACJEIOBAHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOpPHbIE M MpakTUYecKHe padoThl, cOOJ0IaTh
npaBuiia Mpu padboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBAaTh W HHTEPIPETHUPOBATH HHEOOPMALUIO
OMOJIOTMYECKOTO  COJIEP)KaHWs, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMALNY, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOIOTHH,
MEAHNIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast OMOIOTHYECKY0 MH(GOPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN annapar OMOJIOrUH.

[IpenmeTHble pe3ysbTaThl OCBOECHUS ydyeOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTUU B CUCTEME HayYHOTO
3HaHHUSA ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUUCKHX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWMU, (PYHKUHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHHS )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE ONOJIOTMYECKUX TEPMUHOB U IOHATUMN: BUJI,
HOMYJISIUMSL, T€HO(OH[, 53BOJIOLUSA, ABMXKYLIME CHIIBL ((PaKTOphl) HBOJIIOLMH,
MPUCIIOCOOIEHHOCTh OPTaHU3MOB, BHI000PAa30BaHME, JKOJIOTHUECKHE (PAKTOPHI,
IKOCHCTEMa, TMPOAYLIEHTHI, KOHCYMEHTBI, PpEAYLEHThl, [eNU MUTAHUA,
IKOJIOTHYECKasl UpamMua, OnoreoreHos, onocdepa;



yMEHUE H3J1araTb OWOJOTrMYECKUEe Teopuu (IBONIIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKassh TEOpUS DHBOJIIOLMM), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoabimieBoro cxoacrsa K. M. Bbopa, uepenoBaHusl IJ1aBHBIX HaIlpaBICHUN U
nyTtedt spomoruu A. H. CeepiioBa, yuenusi o ouocepe B. M. Bepnaackoro),
ONpeaeNsTh TPAHULBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

yMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHUS B OMOJIOTHUU: HAOIIOACHHUE U
ONMCAHUE JKMUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM, OpPraHU3alys U MPOBEJIECHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBICHUE 3aBUCMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE IOJYYEHHBIX pE3YyJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IMOHATHUIA, TEOPUNA U 3aKOHOB, YMEHHUE JI€JIaTh BBIBObI
HAa OCHOBAHMH I1OJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYLIECTBEHHbIE IPU3HAKU CTPOEHUS OHOJIOTHMYECKUX
OOBEKTOB: BMJIOB, NOMYJSILIMHA, TPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB,
OMOTreOlIEHO30B U HKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JIEHCTBUS SKOJOIMYECKHX (PAKTOPOB HaA OpraHM3Mbl, IEepeHoca
BEIIECTB M IIOTOKA JHEPIHMM B DJKOCHCTEMAax, AHTPONOIECHHBIX H3MEHEHUH B
JKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHYECKHX
LUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJyYEeHHBbIE 3HAHUS i OOBSICHEHUS OMOIIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NIPUHSATUSA MPAKTUYECKUX PELUICHUN B IOBCEIHEBHOU
KHU3HU C LEeJplo obOecriedyeHus: O€30IaCHOCTU CBOETO 340pPOBbsi U 3/10pPOBbS
OKPY’KaIOIIUX JIIOJIEH, COOJIIOICHHUSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpele, MOHUMaHWEe HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOM OMOJIOTHH /JIsl PALlMOHAIIBHOTO MPUPOIOTIOIb30BaAHMS;

yYMEHHE pelaTh 3JeMEHTapHble OMOJIOTMYECKUE 33/1a4d, COCTABIIATH CXEMBI
IepeHOoca BEIECTB U SHEPTUU B IKOCUCTEMAX (LI€TIH MUTaHMS);

YMEHHUE BBINOJIHATh JIa0OpAaTOpPHbIE M MpakTUYecKHe padoThl, COOJ0ATh
npaBuiia Ipu paboTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh W HHTEPIPETHUPOBATH HH(GOPMALIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUs, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBAa MAaCCOBOM MH(POPMALIMK, HAYYHO-IIONYJIIPHBIE
MaTepualibl),  paccMaTpuBaThb  IJI00AJbHBIE  DKOJOTHYECKHME  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011251 OMOJIOTMYECKYH0 UHPOPMALMI0 U3 HECKOJIBKUX MCTOYHHMKOB, I'PAMOTHO
UCI0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbl

buonorus xak HayKa

JKuBbIe cUCTEMBI U HX opraHu3anusia

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

)KI/I?;HGI[G)ITGHBHOCTI) KIJIICTKH

Pa3zmHOXeHME M MHIUBUYATIBHOE Pa3BUTHE
OpraHu3MOB

HacnaencTBeHHOCTh M U3MEHUYMBOCTD
OpTraHHU3MOB

Cenekiust opraHu3MoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBO 4acoB

Bcero

34

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

0.5

1.5

DJICKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7141¢c292

bubmuoreka [{OK
https://m.edsoo.ru/7141¢c292

bubmuoreka [{OK
https://m.edsoo.ru/7f41¢292

bubmuoreka [{OK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c¢292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292




11 KVIACC

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

DBOJIONMOHHAS OWOIOTHS

Bo3HUKHOBEHME M pa3BUTHE )KU3HU Ha
3emie

OpranusMbl 1 OKpYy>Karolas cpeia

4 Coo00111eCcTBa M YKOJIOTMYECKUE CHUCTEMBI

5 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[MPOTPAMME

KoanuyecTBO 4acoB

Bcero ;:’:OTTPB(:JILHHe
9
9
5
9
2
34 0

IIpakTHYecKue
padoThI

0.5

2.5

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74







IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Ne
wn Tema ypoka

buosorus B cucreme Hayk

MeTto1p! TO3HAHUS KUBOH
npupoxsl. [IpakTrueckas padora
No 1 «Mcnonbs3oBaHue pa3IMUHBIX
METOJIOB IPH U3YUYEHUHU
OMOJIOTUYECKUX 00BEKTOBY

buonorndyeckne CHCTEMEL,
MIPOIIECCHI U UX U3yUCHHE

XUMHYECKUH cOoCcTaB KJIETKU. Bona
Y MUHEPAJIBHBIE COJIU

benku. CoctaB u cTpoeHue OEIKOB

®epMeHThl — OMOJIOTUYECKHE
KaTanm3atopsl. JlabopaTopHast
pabora Ne 1 «M3yuenue
KaTaJINTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMHUIIa3bl
WIN KaTana3bl)»

Koan4yecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

0.5

0.5

JlaTa
U3YYeHHs

06.09.2023

13.09.2023

20.09.2023

27.09.2023

04.10.2023

11.10.2023

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edso0o0.ru/863¢632a

bu6mmoreka [JOK
https://m.edso00.ru/863e6122

bu6mmoreka [JOK
https://m.edsoo.ru/863e¢6564

bu6mmorexa [IOK
https://m.edso0.ru/863e674¢

bubmnoreka [IOK
https://m.edsoo.ru/863e6b72

bubmnoreka [IOK
https://m.eds00.ru/863e6b72




10

11

12

13

14

15

YriaeBonsl. JIunuael

Hyxknennosbie kucnotsel. ATO

Hcropus n meTons! u3ydeHus
kietku. Knerounas teopus

Kierka xak nemoctHas sKuBas
cucreMa

CTpoeHne 3yKapuoTHYECKOM
kietku. JlaboparopHas pabota Ne
2 «MzyueHne CTpOCHHUS KIETOK
pacTeHuil, KUBOTHBIX, TPHOOB U
OaKTepHii Mol MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIpenapaTax u ux
OTIMCaHHE»

OOMeH BelecTB WK MeTa00IN3M

dortocunTes. XeMocHHTES

DHepreTUYecKuii 0OMeH

JKu3HEeHHbIN LUK KJIETKU.
Jlenenue knetku. MuTo3.
JlaGopatopHas padora Ne 3
«Habmonenre MUTO3a B KIETKax
KOHUYMKa KOpeIIKa JyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»

0.5

0.5

18.10.2023

25.10.2023

08.11.2023

15.11.2023

22.11.2023

29.11.2023

06.12.2023

13.12.2023

20.12.2023

bubmuoreka [{OK
https://m.eds00.ru/863e6870

bubmnoreka [IOK
https://m.edsoo.ru/863e6d5c

bu6mmoreka [JOK
https://m.edsoo.ru/863e6e88

bubmnoreka [IOK
https://m.edsoo.ru/863e610
https://m.edsoo.ru/863e716¢

bu6mmorexa [IOK
https://m.eds00.ru/863e766¢

bubmnoreka [IOK
https://m.edsoo.ru/863e7c¢98

bubmuoreka [{OK
https://m.edsoo.ru/863¢e7aae

bubmuoreka [{OK
https://m.edsoo.ru/863e7dc4




16

17

18

19

20

21

22

23

24

25

Buocunres Oenka. Peakuus
MaTPUYHOTO CHHTE3a

Tpancasius — OuocuHTe3 Oenka

Hexnerounsie ¢hopMbl )KU3HA —
BHPYCBI

@DopMBbl pa3MHOKEHHUS OPTraHU3MOB

Meiios

OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
KJ1eTOK. OII040TBOPEHHE.
JlaGopaTtopnas padora Ne 4
«/3yuenue cTpoeHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

NunuBuyanbHOE pa3BUTHE
OpraHU3MOB

I'enernka — Hayka o
HACJICJICTBEHHOCTH U
W3MEHYMBOCTH

3aKOHOMEPHOCTH HACJICTOBAHUS
npu3HaKoB. MoHOTHOpUAHOE
CKpEIIMBaHHE

JuruOpuaHoe CKpenrBaHue.

3aK0H HE3aBHCHUMOI'0O
HacCJICAOBaHUA PU3HAKOB

0.5

27.12.2023

10.01.2024

17.01.2024

24.01.2024

31.01.2024

07.02.2024

14.02.2024

21.02.2024

28.02.2024

06.03.2024

bubmuoreka [{OK
https://m.eds00.ru/863e796¢

bubmnoreka [IOK
https://m.edsoo.ru/863e796¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e7540

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢

bu6mmorexa [IOK
https://m.edsoo.ru/863e7f4a

bubmnoreka [IOK
https://m.edsoo.ru/863e81b6

bubmnoreka [IOK
https://m.edsoo.ru/863e¢8436

bu6mmoreka [JOK
https://m.edsoo.ru/863e8612

bubmuoreka [{OK
https://m.eds00.ru/863e8878

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4




26

27

28

29

30

31

32

33

CuernuieHHOe Hacae0BaHUE
npusHakoB. JlabopaTopHas pabora
Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPHUTHOTO
CKPEIIMBAHUSA y PO30(HIBI HA
TOTOBBIX MUKpOTIpenapaTax»

I'eneruka noma. HacnenoBanue
MPU3HAKOB, CIEIJIEHHBIX C TIOJIOM

HN3MeHUUBOCTS.
HenacnenctBeHHass N3BMEHUYHUBOCTb.
JlaGopatopnas pabota Ne 6.
Nzyuenue MmoanpukamoHHON
U3MEHYMUBOCTH, IOCTPOCHUE
BapHUAIMOHHOTO Psizia U
BApHUAITMOHHON KPUBOII»
HacnenctBenHast U3MEHYHBOCTD.
JlaGopatophas pabota Ne 7.
«AHanmu3 MyTaluui y 1po30huisl
Ha FOTOBBIX MUKpOIpEnapaTax»

'eHeTnka yenoBeka

PesepHbIii ypok. O600611eHNE 1O
teme «HaciaencTBeHHOCTD U
U3MEHYMBOCTb OPTaHU3MOBY

Cenexuus Kak HayKa U IpOLECC

Meroasl U JOCTUKEHHUS CEIIEKIIUU
pacTeHUl U KUBOTHBIX

0.5

0.5

0.5

13.03.2024

20.03.2024

03.04.2024

10.04.2024

17.04.2024

24.04.2024

08.05.2024

15.05.2024

bu6mmorexka [JOK
https://m.edsoo.ru/863e8c60

bubmuoreka [{OK
https://m.edsoo.ru/863e8c60

bubmuoreka [{OK
https://m.edsoo.ru/863e8efe

bubmuoreka [{OK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edso0.ru/863e8d78

bu6mmoreka [JOK
https://m.edsoo.ru/863¢9214

bubmuoreka [{OK
https://m.eds00.ru/863e9214




buorexnonorus kak orpacib bubnunorexa [JOK
MIPOU3BOJICTBA 22.05.2024  https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34

34 0 4



11 KVIACC

Tema ypoka

DBOJIIOIHS M METOJIBI €€ U3yYCHHS

Hctopus pa3ButHs npeacTaBICHUI
00 3>BOITIOINHT

MuUKpo3BOTIOLIHS

HOHYJ'IHIII/HI KakK 3JICMCHTapHas
€IMHUIIA BUJIA ¥ DBOJTFOITHH.
JlaGopaTtopnast pabota Ne 1
«CpaBHeHUE BUIOB IO
MOP(}OIOTHYECKOMY KPUTEPUIOH»

JIBKyIIIMEe CHITBI (9JIEMEHTapHBIE
(hakTOpBI) IBOTIOIUN

EctecTBenHslit 0TOOp U ero (HOpMBI

Pesynprarsl sBOIIOIMK:
PUCTIOCOOTICHHOCTh OPTaHU3MOB U
BuUs000pa3zoBanue. JlaboparopHas
pabota Ne 2 «Onmcanue
MPUCTIOCOOTICHHOCTH OpraHu3Ma u
€€ OTHOCUTETILHOTO XapaKTepa

Hanpasnenns u nytu
MaKpO3BOJIIOLUU

KoanuecTBo 4acos

Bcero

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

0.5

0.5

JlaTa
HU3yYeHUS

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bubmnoreka [IOK
https://m.edsoo.ru/863ea20e

bubmnoreka [IOK
https://m.eds00.ru/863¢9570

Bbu6mmorexa [JOK
https://m.edsoo.ru/863e9cle

bubmnoreka [IOK
https://m.eds00.ru/863e99¢6

bu6mmorexa [JOK
https://m.edsoo.ru/863e9da4

bubmuoreka [JOK
https://m.edsoo.ru/863e9ed0

bu6mmorexa [JOK
https://m.edsoo.ru/863e9fde

Bbu6mmnorexa [JOK
https://m.edsoo.ru/863e9¢cle




10

11

12

13

14

15

16

17

18

19

20

HeobpaTumocTs 3BOTIONNN

Uctopus xxu3nu Ha 3emiie U
METOMBI €€ N3yUYECHHUS

FI/IHOTG?;I)I HpOI/ICXO)K,HeHI/Iﬂ KHU3HHU
Ha 3eMiie

PazButue xu3Hu Ha 3emMiie 1o 3pam
U [Iepuojam

OcHOBHBIE 3TaIbI BOTIOLIUU
PaCTUTEIBLHOIO U )KUBOTHOTO MUPA.
[IpaxkTuyeckas padota Ne 1
«3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHul U KUBOTHBIX B
KOJUIEKLIASAX»

CoBpeMeHHas cuctema
OpPTaHUYECKOTO MUpa

DBOJIOIUS YETIOBEKa
(anTpormorenes)

JIBmoxkyuue cuisbl (hakTopshl)
aHTpOIIOreHe3a

OcCHOBHBIE CTa/IUU HBOJIIOLIUU
YyeloBeKa

YenoBeyecKkre packl U IPUPOIAHbIC
a/IaTnTaluy YeI0BeKa

PezepBHblit ypok. O00011IEHNE 11O
TeMe «BO3HHKHOBEHHUE U pa3BUTHE
YKU3HU Ha 3emiie»

DKOJIOTHUs KaK HayKa

0.5

bubmuoreka [{OK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bubmnoreka [IOK
https://m.edsoo.ru/863ea48¢

bubmuoreka [JOK
https://m.edsoo.ru/863eac2c

bubmuoreka [{OK
https://m.edsoo.ru/863ecad44

bu6mmoreka [JOK
https://m.edsoo.ru/863eaca2




21

22

23

24

25

26

27

28
29

30

Cpenbl 00UTaHHS U 3KOJIOTHYECKHE
baxTopsl

AbuoTtudeckue (HaKTopsl.
JlaGopatopHas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
pacTeHui U3 pasHbIX MECT
obutanus». JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buotndeckue pakTopsl

DKOJOTUYECKUE XapaKTEPUCTUKU
nomysun. [Ipaktudeckas pabora
Ne 2 «Iloacd€T mI0THOCTH
HOHyJ’ISIIIHfI paSHBIX BHUIOB
pacTeHui»

CoobmecTBa OpraHU3MOB —
OmoIIeH03

DKOJOTUYECKHE CUCTEMBI
(KOCUCTEMBI)

OcHOBHBIE TIOKA3aTENN
9KOCUCTEMBI. DKOJIOTHYECKHE
nupamuibl. CBOMCTBA YKOCHUCTEM.
Cykueccust

[IpupoaHbIE 3KOCUCTEMBI
AHTpPOIIOT€HHBIE SKOCUCTEMBI
buocdepa — rmobanpHas
3KOCHCTEMA 3eMIIU

0.5

0.5

bubmuoreka [{OK
https://m.edsoo.ru/863eafec

bubmuoreka [{OK
https://m.edso0.ru/863eb10e

bubmuoreka [{OK
https://m.edsoo.ru/863eb348

bubmuoreka [{OK
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bubmnoreka [IOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [JOK
https://m.edsoo.ru/863ebbse




31

32

33

34

3aKOHOMEPHOCTH CYyII€CTBOBAHUS
o6uocdepsl

YenoseuecTBo B Onochepe 3emin
CocyuiecTBoBaHUE IPUPOABI U
YeJ0BeUeCTBa

PesepBHblit ypok. O0001eHne
tembl «CooO1iecTBa 1
HKOJIOTHUECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34 0 2.5

bubmuoreka [{OK
https://m.edso0.ru/863ebd16

bubmuoreka [{OK
https://m.edsoo.ru/863ebale







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6mios A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AkuronepHoe o61miectBo «31arenbeTBo
«IIpocBemieHue»

* buonorus, 11 kmace/ Kamenckuit A.A., Kacnepckas E.K., CuBormazos B.1.,

Axknmonepnoe o6mectBo «M3narensctBo «lIpocsemienner

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET
bubmnoreka IIOK

https://m.edsoo.ru
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