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MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma mo yuebHOMy nipeamety "buonorus” (nanee - OUONOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, KoHuemnmuu mpero aBaHus
yuebHoro npeamera «bronorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCIIUTaHUSL.

VYueOnslii npeamet «buonorus» yrinyonénHoro ypoBHs nsydenus (10—11 kimaccsl) siBaseTcst

OJIHMM U3 KOMIIOHEHTOB IpeaMeTHON o0nactu «EcTtecTBeHHO-HayuHbIe TpeaMeThl». CoriacHo
nonoxxeHusiMm ®I'OC COO npodunbHbIe yueOHbIE TPEAMETHI, U3y4aeMble Ha YriayOnEHHOM
YPOBHE, SABJISIOTCS criocoboM nuddepeHnnanyy 00yueHus: Ha ypoBHE CPEIHETr0 OOIIETro
00pa30BaHUs U IPU3BAHBI 00ECTIEYNTh IPEEMCTBEHHOCTh MEX Y OCHOBHBIM OOIIUM, CPEIHUM
o0LIMM, CpeIHUM MPO(EeCCHOHATIBHBIM U BBICIIUM 00pa3oBaHUEM. B To ke BpeMs KaxIblii 13
9TUX Y4YEOHBIX TMPEAMETOB JIOJDKEH ObITh OpPUEHTHPOBAH HA IMPUOPUTETHOE pEIlIeHue
00pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U Pa3BUBAIOLINX 33]1a4, CBSI3aHHBIX ¢ MpodopreHTaIei
oOyuarouuxcs U CTUMYJIMPOBAHUEM UHTepeca K KOHKPETHOM 00J1acT HAyYHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEUITNHOM, SKOJIOTHUEHN, IICHXOJIOTHEHN, CTIOPTOM HJTH BOCHHBIM JIEJIOM.
[Iporpamma o yue6HOMY nipeamety "buonorusa" na€r npeacraBieHue o UeIu U 3a7adax
n3ydeHus yueOHoro npeamera «buosnorus» Ha yriryoJ€HHOM YpOBHE, ONIpe/IesieT 00s13aTeIbHOe

(MHBapMaHTHOE) MPEIMETHOE COJIEp’KaHue, €T0 CTPYKTYpHUPOBAHUE 10 pa3/ieiaM U TeMaw,
pacnpeziesieHue Mo KjiaccaM, peKOMEH/IYeT MOCIe0BaTeIbHOCTh U3yUeHUsl yueOHOro MaTepuala

C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKH Yy4eOHOro mpolecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcs. B mporpamme mo OMOJIOTHH peaTn30BaH MPUHIIHIT
MIPEEMCTBEHHOCTH C M3YYCHHEM OMOJIOTHUHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHms,
Onarogaps 4emy IpocMaTpHUBaeTCsl HAIIPABIEHHOCTh Ha MOCIIEAyIoUIee pa3BUTHE ONOIOTHYECKUX
3HAHWUW, OPUEHTHPOBAHHBIX Ha (OPMHUpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTMYECKOT0 MBIIUICHUS, IPEJICTABICHUI O 3I0pOBOM 00pa3e KU3HU, HA BOCIUTAHUE
OepeXHOT0 OTHOIICHMSI K OKpYXalolleil mpupogHoii cpene. B mporpamme no 6MOI0THH TaKkKe
MOKa3aHbl BO3MOYKHOCTH yueOHOTO npeameTa «buonorusy» B peanu3anuu tpedoBanuii ®I'OC
COO  mnaHupyeMbIM JINYHOCTHBIM, METANIPEAMETHBIM U TPEIMETHBIM pe3yJibTaTaM O0yUYeHUS U
B (hopMHpOBaHMHM OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATEIHLHOM IEATEIBHOCTH O0yYarOIIUXCS 110
OCBOCHHUIO COJAEpKaHHs OHOJIOTHYECKOro 00pa3oBaHHs Ha YPOBHE CpeIHEro ooOIero
o0OpazoBaHwUsI.

VYueOusplii npeamer «buonorus» Ha ypoBHE CpeaHero oOmiero oOpa3oBaHMs 3aBEpIIACT
Oouosoruueckoe oOpa3oBaHue B IIKOJE U OPUEHTHUPOBAH HA PACIIUPEHHUE U YTIIyOJeHUE 3HAHUI
oOyuaronuxcs o )KMBOM MPHUPO/Ie, OCHOBAX MOJIEKYJISIPHOH U KJIIETOYHOM OMOJIOTUH, YMOPHOJIOTUU
U OHOJOrMM pa3BUTHs, TE€HETUKU, CEJIEKLUH, OMOTEXHOJIOTUH, HBOJIOIMOHHOTO YYEHUS H
9KOJIOTHUH.

N3yuenne yuebHoro npenmera «buosnorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY O0yYarOIUXCs K MOCIEAYIOIIEMY MOIy4YeHHIO OMOJI0rHUeCKOro 00pa3oBaHus B By3ax
U OpraHM3alusax CpeaHero mnpodeccuoHanbHOro o6pa3zoBaHus. OCHOBY €ro cojepkKaHus
COCTaBJIIET CUCTEMa OMOJIOTMYECKUX 3HAHWMH, IMOJYYEHHBIX MPH H3YYEHUH OOYYarOUUMUCS
COOTBETCTBYIOIIUX CHCTEMATUYECKUX pa3esoB OHOJOTMH Ha YpPOBHE OCHOBHOTO OOIIETo
obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS MOMy4YalOT pa3BUTHE. TakK, pacIMPEeHbI U YrIIyOIeHbI
OMoJIOTHYECKHE 3HAHUS O PACTEHUSX, JKUBOTHBIX, TpHbOax, OakTepusx, OpraHu3Me YelloBeKa,
o0mMX 3aKOHOMEPHOCTSAX >KU3HH, JIOTIOJHUTEIBHO BKIIOUYEHBl OHOJOTMYECKHE CBEICHHS
MPUKIIAJHOTO U IOUCKOBOTO XapaKTepa, KOTOPbIe MOXKHO UCIOJIb30BAaTh KaK OPUEHTUPBI IS



nocnenyomero Beibopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TIOTYICHHBIMU 00yJaIONUMUCS TIPH U3yUEeHUHN (HU3HKH, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpamMmbl no ydeOHOMY mnpenMery "buosnorus" oTpakaeT CHCTEMHO-
YPOBHEBBI M SBOJIIOLMOHHBIA TMOJXOAbI K HM3y4eHHIO0 Onosoruu. COriiacHO UM, H3y4aroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTE€pHbIE JJISl )KUBBIX CUCTEM PAa3HOIO YPOBHS OpraHHU3alUH,
HBOJIIOIMM OPraHUYeCKOro Mupa Ha 3emjie, COXpaHEHHUs OMOJIOTHYECKOTO pPa3sHOOOpa3Hs
mwia"etsl. Tak, B 10 kimacce M3ydaroTcsi OCHOBBI MOJIEKYISIPHOM M KJIETOYHOM OHOJIOrHUH,
SMOPHONIOTHN M OMOJIOTHH Pa3BUTHUS, TEHETHKH U CENIEKIUH, OMOTEXHOJIOTHH M CHHTETHYECKON
OMOJIOTHH, AaKTyaJH3UPYIOTCS 3HAHUS OOYdJaloUmIMXCsl MO OOTaHWKE, 300JIOTUH, AHATOMUH,
¢dusmosiornu yenoseka. B 11 kimacce M3ydaroTcsi HBOTIOIMOHHOE YUEHHE, OCHOBBI IKOJIOTHH U
yueHue o ouocdepe.

VYueOnplii npeamer «buonorus» mnpuszBaH o00eCEeUUTh OCBOEHHE OOY4YaIOUIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB W TMpaBWi, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHO! KapTUHBI MHUpa, 3HAHUH O CTPOEHHMM, MHOTOOOpa3suu M
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOIMYJSIUH, OHOILIEH03a, SKOCHUCTEMbI, O BbLIAIOIINXCS
Hay4HBIX JOCTIKCHHSX, COBPEMEHHBIX HCCIICIOBAHMIX B OHMOJIOTHH, TMPUKIAIHBIX acHeKTax
OMoyornueckux 3HaHWM. J[ns pa3BUTHA M NOJJEp’KaHUS MHTepeca OOydarommxcs K OMOJIOTHH
Hapsily CO 3HAUUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepHajia B COAEPKaHUU IPOTrpaMMbl 1O
OMOJIOTMH TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPHUEH CTAHOBJICHHWS W PA3BUTHS TOW WM WMHOU
obnactu OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEXKHBIX YUEHBIX B pEIICHHE BaKHEUIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3zyuenus yuebHoro npeamera «buonorusi» Ha yriiyonéHHOM ypOBHE — OBJIAJICHHE
0oOyyaroUMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHu3aluu >KUBBIX CHCTEM
Pa3HOTo paHra u NpruoOpeTeHrue YMEHHUI UCIOIb30BaTh 3TH 3HaHUA B ((OPMHUPOBAHUN UHTEpeca K
onpenenEHHo obnacTu MpodecCHOHATBHON NeATEeIbHOCTH, CBS3aHHOW C OHOJIOTHEH, WM K
BBIOOPY y4eOHOTO 3aBe/IeHuUs IS IPOJOHKEHUS OMOJIOTHYECKOr0 00pa30BaHus.

Jloctrxkenue 1enu u3ydeHus yueOHoro npenmera «buonorus» Ha yriiyoaéHHOM ypOBHE
obecrieunBaeTcs pelIeHueM CIIEeIYIOUIUX 3a/1au:

OCBOCHHE OOY4YaIOIUMHUCS  CHUCTEMbl  OWOJIOTUYECKHMX 3HAHWil: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiIaX,
COCTABJISIIOLUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIH) KapTMHY MHpa; O CTPOCHUMH,
MHOT000pa3uu U 0COOCHHOCTSIX OMOJIOTUYECKUX CUCTeM (KJIeTKa, OpraHu3M, MOMYNALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIIAIOUIUXCA OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydJamIIuxXcsi €  METOJaMH  [O3HAHUS  JKUBOM  MPHUPOJBI:
UCCIIEIOBATEIbCKUMH METOJaMU OMOJIOTMYECKUX HayK (MOJIEKYISIPHOM U KIETOYHON OMOJIOTHH,
SMOPHUOJIOTUN U OUOJNIOTHH PA3BUTHUS, TCHETUKU U CEJEKIIMH, OMOTEXHOJOTHH U CHUHTETHYECKON
OMOJIOTHH, TAJICOHTOJOTHH, OJKOJOTHH); METOJaMU  CaMOCTOATEIBHOTO  IPOBEACHHUS
OMOJIOTMYECKUX UCCIeOBaHNi B Jaboparopur W B mpupoje (HaOMIOAeHUEe, H3MEpeHHe,
AKCIIEPUMEHT, MOICTTUPOBAHUE);

OBJIaJIecHUE OOYYAIONIMMUCS YMEHHMSIMH: CaMOCTOATEIbHO HAXOJUTh, aHAIU3HPOBATh U
MCIO0JIb30BaTh OUOJIOTUYECKYIO WH(OPMAIIHIO; MTOJIb30BaThC OUOIOTHUECKON TEPMHUHOIOTHEH U
CUMBOJIUKOM; YCTAHABIUBATH CBSI3b MEKY PA3BUTHEM OHOJIOTHH U COLUATHHO-IKOHOMUYECKUMU
Y 9KOJIOTUYECKUMH MTPOOIeMaMH YeI0BEYECTBA; OIICHUBATH MOCIEACTBHSI CBOCH JeSITENLHOCTH TI0
OTHOIIEHHIO K OKPYKaIOLIeH MPUPOTHOH cpesie, COOCTBEHHOMY 3/I0POBBIO U 37J0POBBIO



OKpYXAIOIUX JIIOJel; OOOCHOBBIBaTh W COOJIIOAATH MeEpbl MPO(PUIAKTHKH HH(EKIMOHHBIX
3a00JIeBaHMIA, MpaBUIa TIOBEIEHUS B MpHUpOJE M oOecredeHus Oe30MacHOCTH COOCTBEHHOM
KHU3HEIEATSIFHOCTH B YPE3BBIUANHBIX CUTYAlMsIX HPUPOJHOTO M TEXHOT'CHHOTO XapakKTepa;
XapaKTepU30BaTh COBPEMEHHBIE HAyYHbIE OTKPHITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y OOy4aIOUIMXCS MHTEUIEKTYaJIbHbIX U TBOPYECKUX CHOCOOHOCTEN B Ipoliecce
3HaKOMCTBA C BBIJAIONIUMHUCS OTKPBHITHSAMU W COBPEMEHHBIMH MCCIICJJOBAHUSMH B OHMOJIOTHH,
pemaemMpIMi €10 TpoOJIeMaMH, METOJOJIOTHEH OMOJIOTUYECKOTO HCCIEOBAHUS, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, peIIeHUs OWOJIOTUYECKUX 3a7ad, MOJCITUPOBAHMS
OMOJIOTUYECKUX 0OBEKTOB U IIPOIIECCOB;

BOCIIMTaHUE y OOYUYAIOMIMXCSI [IEHHOCTHOTO OTHOUICHHS K KHBOHW MPHUPOJE B LEJIOM U K
OTHeNbHBIM €€ OOBEeKTaM U SBICHHAM; (OPMHPOBAHHUE DSKOJIOTUYECKOH, T€HETHYECKOM
IPaMOTHOCTH, OOIIEH KyNbTYyphl TOBEACHUS B TPUPOJAE; WHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTreHre 00yJaroIUMHUC] KOMIIETEHTHOCTH B PAllMOHAILHOM MPHPOIOTIOE30BAaHHH
(cobmioneHne mpaBWwil TOBEACHUS B TPUPOJIE, OXpaHbl BHUIOB, SKOCUCTEM, OHOChepsl),
COXPAaHEHHWU COOCTBEHHOTO 3JI0OPOBBSI U 3JIOPOBBSl OKPYXKAIOUIUX JoeH (coOnoeHust mep
npodUIaKTUKH 3a00€BaHNi, 00ecTiedeHre 0€30MMaCHOCTH KU3HEIEATETLHOCTH B UPE3BBIYATHBIX
CUTYallUsIX MPUPOJTHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BaHMsI OMOJIOTHYECKIX
3HaHUM U YMEHHW B IOBCEHEBHOM JKNU3HU;

CO3JaHME YCJIOBHM [UII OCO3HAHHOTO BbIOOpPa OOYy4YaIOUUMUCS WHIUBUIYAIbHOU
00pa3oBaTeIbHOW TPAEKTOPUHU, CIOCOOCTBYIOMICH mMOCHeAyomeMy MpodhecCHOHaATbHOMY
CaMOOIIPE/ICTICHUI0, B COOTBETCTBUM C HHAWBHIYaJbHBIMH HWHTEpEcCaMH U TMOTPEeOHOCTIMU
peruoHa.

OO0miee YMCIIO YacoB, OTBEICHHBIX HA HM3ydyeHHWE OWOJIOTUM Ha YriayOJECHHOM YPOBHE
cpenHero obmiero oopazosanus, coctarisieT 204 vaca: B 10 kimacce — 102 vaca (3 yaca B Henenio),
B 11 xmacce — 102 gaca (3 4yaca B HEJIEIIO).

OT160p opranu3aMOHHBIX (POPM, METOJIOB U CPEACTB 00yUeHUsI OMOJIOTUU OCYLIECTBIISECTCS
¢ yuétoMm crienupuKu ero coAep KaHusl U HaAIMpPaBIEHHOCTH Ha MPOJOHKEHHE OMOJIOTMYECKOTro
00pa3oBaHUs B OPraHU3ALUAX CPEAHETO MPOPECCUOHATBHOTO U BhICIIEr0 00pa3oBaHUsl.

OO0s13aTeNIbHBIM YCIIOBHEM IMPU OOy4eHUU OMOJIOTUM Ha YriyOJEHHOM YpOBHE SIBIISIETCS
mpoBe/ieHHEe J1a00OpaTOpHBIX M MpakThuueckux padoT. Takke ydactue oOydarommuxcs B
BBITIOJTHEHUH MTPOEKTHBIX M y4€OHO-UCCIIeOBATENLCKUX PA0OT, TEMATHKA KOTOPBIX OMPEIesIeTCs
YUUTEJIEM Ha OCHOBE UMEIOIINXCS MAaTEePUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX
YCIIOBUH.



COJEP/KAHUE OBYYEHUA
10 KJIACC

ConepkaHue TPOrpaMMbl, BBIACIEHHOE  KYpCcuBoM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUIEKCHAs Hayka. KpaTkas MCTOpuUsi pa3BUTHS OWOJIOTHU.
buonornveckne Haykd W HW3ydaeMmble UMHU TpoOiieMbl. DyHIaMEHTANbHBIC, MPUKIAJHBIC H
MTOMCKOBBIC HAyYHBIE UCCIICIOBAHUS B OMOJIOTUH.

3HavyeHne OWOJOTHHU B (POPMUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Onosiorneil. 3HaueHrne OUOJIOTMH B TPAKTUUECKOH 1E€ATEIbHOCTH
YEJIOBEKa: MEJIUIIMHE, CEITLCKOM X035HUCTBE, TPOMBIIIUIEHHOCTH, OXpaHe TIPUPOIBL.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apsei, I'.
Mennens, B. W. Bepnaackuii, U. I1. I1aBnos, U. Y. Meunnkos, H. Y. Basunog, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuibl u cxeMbl: «CBsi3b OMOJIOTUU C APYrUMH HaykaMmy, «CucteMa OMOJIOTHYECKHUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouosgoruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CJOKHOCTh M YIOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPraHW3allHs, CaMOBOCIPOU3BEIECHUE,  pa3IpakKUMOCTh,
M3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alMd >KUBBIX CHCTEM: MOJICKYJISPHBIA, KJICTOYHBIM, TKAHEBBIMH,
OpraHU3MEHHBIMH, MOMYJISIITUOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKHA ),
o6uoctepnsiit. [Iporeccsl, mpoucxosimuye B >KUBBIX cucTeMaX. OCHOBHBIE MPU3HAKHU KUBOTO.
XKuznp kak popma cymiecTBoBaHusl MaTtepun. Hayku, n3ydaromue >KUBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aLNH.

N3yuenune >xuBBIX cucteM. Metoasl Omosiormueckoi Hayku. HaOmronmeHue, m3MmepeHue,
JKCIIEpUMEHT, CHUCTeMarh3auus, MeraaHanu3. [loHsATme o 3aBUCUMONM UM  HE3aBUCUMOI
nepemeHHol. [lnanupoBanue skcnepumenta. llocranoBka u mpoBepka runore3. Hynesas
runore3a. [lonsaTue BEIOOPKHU U €€ HoCTOBEpHOCTh. Pazdpoc B Ouonorunueckux JaHHbIX. OleHKa
JOCTOBEPHOCTHU TOJYYEHHBIX Pe3yJibTaToB. [IpuunHBI MCKaXKEHUS PE3ylIbTATOB 3KCIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuet u cxembl: «OCHOBHBIE TMPU3HAKU JKU3HU», «bBHOIOTHYECKUE CHCTEMBI»,
«CBOHCTBA )KUBOW MaTepun», «YPOBHU OpraHU3allUy KUBOU MPUPOIBD, «CTPOEHUE KUBOTHOM
KJIETKN», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO Oprann3mMay, «buoreonenosy,
«buocdepa», «MeToabl U3ydEHUS )KUBOU TPUPOIBD.

O6opynoBanue: 1abopaTtopHOe 000pYyI0BAHUE TSl MPOBEACHUS HAOIIOICHUH, U3MEPEHUH,
SKCIIEPUMEHTOB.

IpakTHyeckas padora «/cnoap30BaHue pa3IMYHBIX METOJOB MPU U3YUYEHUU KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — cTpykTypHO-(DyHKIMOHAJIbHAS €IUHHIA KHBOTO. MICTOPUS OTKPBITHS KIICTKH.
Pabote P. I'yka, A. JleBenryka. Kierounas teopust (T. LIBann, M. Hlneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOM KJIETOUHOM TEOpUH.

MeTtoapl MOJIEKYJISIPHOM ¥ KJIETOYHOW OHOJOTHHM: MHKPOCKOIUS, XpoMaTtorpadus,
anekTpodopes, METOJ  MEUYEHBIX aToMOB, JuddepeHInaIbHoe  HeHTpU(YrupoBaHHUE,
KYJIbTUBUPOBAHHUE KIETOK. M3yueHue @huxcupo8anmvix Kiemok. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kongokanvnaa muxpockonus. Bumanvroe (npusicuzHeHHoe) uzyieHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuet u cxembl: «CBETOBOW MHUKPOCKOID», « IEKTPOHHBIA MHKPOCKOID», «McTOpHS
Pa3BUTHSI METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOTIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U
OaKTEepHAIBHBIX KIIETOK.

IIpakTnueckas padora «/3ydyeHne MeTO10B KIETOYHOM Onooruu (xpomarorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMnuyeckasi opraHu3anus KJIETKH

XUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YIbTPAMHUKPOIEMEHTHI. Bosa n e€ posib

KaK pacTBOpPUTEINA, peareHra, ydacTHe B CTPYKTYPHUPOBAHUU KIIETKH, TETJIOPETYIALNH.

MunepanbHbI€ BELIeCTBa KIETKH, UX Ouosiornyeckasi pojib. Pojib KATHOHOB U aHUOHOB B KJIETKE.

Opranndeckue BenecTsa KieTku. buosornueckue noauMepsl. benkn. AMUHOKHACIOTHBIN

coctaB 0enkoB. CTpyKTypbl 6€TKOBOM MoJieKyibl. [lepBuuHas cTpykTypa Oelka, nmenTuaHast

cBs3b. Bropuunasi, TpeTuyHas1, YeTBepTUUHASA CTPYKTYpHI. [lenatyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue ¢pyHkimu 6enkoB. [Ipuonsi.

VYrneBoapl. MoHOCaXapuabl, AUCaXapyabl, OJUTOCAXapU bl B osrcaxapuabl. OOmuii mian
CTpOeHUS U (PU3NKO-XUMHUYECKHE CBOMCTBA yriieBoJ0B. buonornueckue QpyHKIMN yriaeBo0B.

Jlumuger.  TmapodunbHO-THApOdOOHBIE  cBoMcTBa.  Knaccubukamuss — TUMUIOB.
Tpurmuuepuasl, pochomunuabl, BOCkU, crepouibl. buonornueckue ¢pyHkuuu aunuaos. Oodmue
CBOMCTBa OHOJIOTMYECKMX MeMOpaH — TEKyuecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHULAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Crtpoenue HykieMHOBBIX KHCIOT. HyKieoTubI.
[Tpunnun kommiementapuoctu. IIpaBwio Yapradda. Crpykrypa JIHK — nBoitnas criupalisb.
Mectonaxoxaenue u ouonorunueckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonornyeckue
¢byakiuun  AT®. BoccraHOBIEHHBIE MEPEHOCUYHMKH, UX (QYHKUMH B  KieTke. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBennpoBanue  JHK.  Memoow:  eenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouoiiorus: OMOXUMHUYECKHEe M OMO(U3MYECKHe HCCIEeIOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJEKyl. Mooenuposanue cmpykmypsvl u Qyukyui
buomonexyn u ux komniexcos. Komnvromepmwiii ousaiin u opeanuyeckuti CuHme3 OUOMONEKYI U UX
HenpupooHvLX AHA0208.

JdeMoHcTpanuu

[Hoptpertst: JI. [omunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnipeneneHue XMMHUYECKMX JJIIEMEHTOB B HEXHBOU  IPUPOIEH,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuper u cxemsl: «llepuoguueckas TaOnuua XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «BeliecTBa B cocTaBe OpraHu3MoB, «CTpOEHHE MOJIEKYJIb OellKay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOCHHE MOJEKYN YrieBoaoB», «CTpoeHHE MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlabopaTopHasi padora «O0HapyKeHHE OCITKOB ¢ IOMOIIbIO KAYECTBCHHBIX PEAKIIUi.

JlabopaTopHasi padora «/ccienoBaHue HYKIEMHOBBIX KUCJIOT, BBIIEJICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKINHU KIETKH

Tunsl kneTok: sykapuoTuyeckas M npokapuoTuueckas. CTpyKTYpHO-(QYHKIHOHAJIbHbBIE
00pa3oBaHUs KIETKHU.

Ctpoenue mnpokapuoTHUeckoil kieTku. KierouHas creHka OakTepuii ©  apXei.
OcoOeHHOCTH CTpPOEHUs TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenre n QpyHKIMOHHUPOBAHUE dYKapHOTHUYEeCKOM kieTku. I[lna3marnueckas MmemOpaHa
(mna3manemma). CrpykTypa miaa3MaTudeckol MeMmOpanbl. TpaHcmopT BellecTB —depes
I1a3MaTHYeCcKyl0 MeMOpaHy: mnaccuBHBIM (nuddy3us, obneruéHHas aud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MeMOpanbl. Pabota
HaTpUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MHHOIMTO3, (haromuTo3. JK301MTO3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Hurtommazma. [uto3onb. Llurtockener. J[BmxeHnue uurtormiazMbl. OpraHouibl KJIETKH.
OnHomMeMOpaHHBIE OpraHOMIBI KJIETKU: dHAomIasMarndeckas cetb (DIIC), ammapar [Nombmxw,
JU30COMBI, MX CTpOoeHHe M (QyHKUUU. B3auMoOcCBsI3p OJHOMEMOpaHHBIX OPTraHOMIOB KIIETKH.
CtpoeHue rpaHySIpHOTO peTukynyma. Mexanusm wuanpasnenus 6eikos ¢ OIIIC. CunHtes
pactBopuMbIX  OenkoB. CHHTE3  KIETOUHBIX  MeMmOpaH. [nmamkmii  (arpaHyssIpHBIN)
SHJOIUIa3MaTHYeCKu peTukyayM. CekpetopHas ¢yHkums anmapara [onbmxu. Moougurkayus
benxos 6 annapame I onvodicu. Copmuposxa b6enxos 6 annapame I onvoxcu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OPTraHOMAbI KIETKU: MUTOXOHAPUH, IUIACTUAbL. [Ipoucxooicoenue
mumoxonopuii u naacmuo. Cumdbuoeenez (K.C. Mepeockosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHIpUM u 1uiactuA. [lepBuuHble, BTOPUYHBIE U CIOXHbBIC IJIACTUJIBI
(OTOCHHTE3UPYIOUINX JYKAPUOT. XJIOPOIJIACTHI, XPOMOILIACTHI, JICHKOIIACTBI  BBICIIUX
pacTeHui.

HememOpannbie opranouasl kineTku CTpoeHHEe W QYHKIUA HEMEMOpPAHHBIX OPraHOHJIOB
kineTku. Pubocomsbl.  [Ipomesxcymounvie  uiamenmsi. MuxpodunameHTol. AKmuHosvle
Muxkpoguramenmol. MBbIIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEYHbIX KIeMmOoK.
MuxkporpyOouku. Krnetounsiii uentp. CTpoeHME€ U [BWKEHHE JKIYTUKOB U PECHUYEK.
MukpoTpyOouku nuTtoniasmsl. LleHTpuons. berku, accoyuuposannvie ¢ Mukpoguiamenmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. ObGonouka siyipa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (YHKIHH.
SnepHblii 6enkoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B MHTEp(ha3zHOM
anpe. dyxpomamun u 2cemepoxpomamut. belku XpomMaTHHA — THCTOHBL JJumamuka sdepHot
00010uKU 8 MUumo3ze. HoepHulii mpancnopm.

Knerounsie  BkmroueHusa.  CpaBHUTENbHAs  XapaKTEPUCTUKA  KIETOK  DYKApUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[Hoptpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpOeHHE SYKAPHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOMN
KIeTKn», «CTpoeHue pacTUTENbHON KIETKW», «CTpoeHuE MUTOXOHAPUN», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpPOIPENapaTbl PaCTUTENbHBIX, *UBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbIX KIETOK.

JladbopaTopHas padora «/3ydyeHne cTpoeHus KJIETOK Pa3INYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbI».

JlabopaTopHas pa6ora «/ccienoBaHue miaa3Molid3a U JIEIIa3MoJIM3a B PaCTUTENbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AccUMWIALNS U TUCCUMWISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BELEeCTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUacTHe KHUCI0POaAa B OOMEHHBIX IpoIieccax. JHEPreTHUECKoe
obOecnieueHue kieTku: npespaiienne AT® B 0OMeHHBIX nponeccax. @epMeHTaTUBHBIN XapaKTep
peakiuii KIeTo4yHoro Merabosmsma. GepMeHThI, UX CTPOCHUE, CBOMCTBA U MEXAHU3M JIeH CTBHUA.
Kodepmentsl. OTinuns GepMeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bernkn-akTuBaTOpHl U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (DEpMEHTAaTHBHBIX peaKUUid OT pa3IMYHbIX
(hakTopoB.

[lepBHUHBIN CHMHTE3 OPraHMYECKHX BeEIIECTB B KieTke. POTOCHHTE3. AHOKCUCeHHblU U
okcucennvlll  pomocunmes 'y obaxkmepui. Ceemocobupaiowue nucMeHmvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Poiib XJI0poIuiacToB B npouecce ¢porocuHTe3a. CBeToBas U TEMHOBas
daszel. @omoovixanue, Cs., Cs. u CAM-munvi hpomocunmesa. IIpoayKTUBHOCTh (HOTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOpOCTh (hOTOCHHTE3a. 3HaueHHEe (DOTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHLUUPYIOIIHE
OakTepuu, xene300akTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3a.

AnaspoOHble opranu3Mel. Buapl 6poxenus. [IpoaykTel OpokeHHsl 1 UX HCIOJIb30BAaHUE
4eJI0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM M BO30YAUTENN
0ose3Hei.

AspoOHBIE OpraHu3Mbl. DTalbl SHEpreTuYeckoro ooMeHa. IloaroroBUTeNbHbIN 3TaM.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [IFOKO3BI.

buonorudeckoe oxkuciaeHUe, WIN KJIETOYHOE JbpIXaHue. Poyib MUTOXOHIpUI B IpoLeccax
Ouonornyeckoro okuciaenus. lluxnnyeckue peakuuu. OxucnutensHoe (ochopunrpoBanue.
Ouepeus membpannoco epaouenma npomonos. Cummes ATD: paboma npomonuou ATD-
cunma3zvl. IlpenmymecTBa a’poOHOTO IyTd OOMEHa BEIIECTB Iepell aHa’POOHBIM.
D¢ dexTUBHOCTD SHEPreTHUYECKOro 0OMeHa.

JdeMoHcTpanun

IToptpersr: k. ITpuctium, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Onrensrapar, 11
Mutuem, I'. A. 3aBap3uH.

TaGnuue! u cxemsl: «POTOCUHTE3Y, «DHEPreTHUECKHt 00Men», «brnocunTes 6emkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000pYy0BaHUE JUIsl IPUTOTOBIICHUS MOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padoTta «/3yueHue KaTaIUTHYECKOW aKTUBHOCTH (PepMEHTOB (Ha TpUMeEpe
aMuUJIa3bl WM KaTallasbl)».



JlaGopaTtopHass padora «/3ydeHue (epMEHTATHBHOTO pACIICIUICHUS IEPOKCHIA
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (POTOCHHTE3a U XEMOCHUHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBeHHass uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu matpuyHoro cunresa. IIpuHIMN KOMIUIEMEHTAPHOCTH B PEAKLUSIX MAaTPUYHOTO
cuHTe3a. Peammszanumsi HacneacTBeHHOW wuHpopManuu. ['€@HEeTHYeCKHil KoM, €ro CBOWCTBA.
Tpanckpunuusa — marpuusblii cuate3 PHK. IIpuHImnel TpaHCKpuUnuu: KOMILJIEMEHTapHOCTb,
aHTUNApPaJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TtpaHcnoptHeix PHK B OunocuuTese Oenka. YcnoBus
6uocunTesa 6enka. Koauposanue aMuHokucnoT. Poibs pubocom B 6GrocuHTE3€ O€mKa.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzalus reHoMa y NpokapuoT U
9yKapuoT. Perynsuus akTHBHOCTH I'€HOB Yy IpokapuoT. I'unoresa onepona (®. XKako0, XK. Mano).
MonexynapHuvie mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu
pabomuwl 2enog. Perynanns oOMeHHBIX MpolieccoB B KieTke. Kiierounslit romeocTas.

Bupycbl — Heknerounbie (GOopMbI )KM3HU U OONHMraTHble napa3uThl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuznewnwviti yukn JIHK-cooepocawux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

Bupychsie 3a001eBanus yenoBeka, >xuBoTHBIX, pactreruii. CITNUJI, COVID-19, conmanbhbie
1 MEAUIMHCKHE MPOOIEeMBbI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpyxmypholx
buonocuueckux oanHvlx. Hanomexunonozauu 6 buonocuu u meouyune. Ilpoepammupyemvie pynxyuu
benxos. Cnocoovl 00cmasKu 1ekapcma.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUIA.

Tabmuubpt w  cxembl: «buocuHTe3 Oenka», «['eHeTHmdeckuit koay», «BuUpyCHY,
«baxTrepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKu3zHeHHBLIN HUKJ KJIETKH

Knerounslii mmkn, ero mepuonsl u perymsuus. HMuarepdaza u muro3. OcoOeHHOCTH
mporeccoB, mpoTekatouux B uHTepdase. [loaroroska kietku k nenenuto. IlpecunreTnueckuit
(MOCTMUTOTUYECKHUI), CUHTETUYECKHH U MOCTCUHTETHYECKUN (MIPEMUTOTHYECKHI) IMEePHOIbI
nHTEep(da3bI.

Marpuunbiii  cunte3 JHK —  pennukanua. [lpunmuner  perumkauuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUNAPAJUIENBbHOCTb. MeXaHu3m
perunkanuu JTHK. Xpomocomsl. Ctpoenne xpomocoMm. Temnomepsl u Tentomepasa. XpoMOCOMHBIN
HaOOp KJIETKH — KapuOTHM. JIMIIOUIHBIM W TaruiougHbIA HAabOpbl XpoMocoM. ['oMONOTHYHBIE
XpoMocoMel. [1os10BBIE XPOMOCOMBI.

Henenne kinetkun — MuTo3. CTaguym MHUTO3a W MPOUCXOJSALIME B HUX MpPOLECCHl. THIIbI
MuTo3a. Kapnoknnes n nutoknnes. buonorndeckoe 3Ha4yeHHE MUTO3A.

Perymsinust MUTOTHYECKOTO HMKIA KiIeTKH. lIporpammupyemasi kietoyHas Tubenb —
aromnTos.



Knerounoe s1po, XpoMocoMsl, (pyHKIIMOHATIbHAS TeHOMHKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas kiemxay — buournpopmamuueckue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuie! 1 cxeMbl: «KU3HEHHBIH UKIT KIETKHY, «MuTo3», «CTpoeHHE XPOMOCOMY,
«Permukanus JJTHK».

OGopynoBaHue: CBETOBOW MHUKPOCKOTN, MHUKpoIlpenaparbl: «MuUTO3 B KJIETKax KOpeIIKa
JIyKa».

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTax».

JlabopaTopHnasi padora «HabOmoneHne MuTo3a B KiIE€TKaxX KOHYMKA KOpellKa Jyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U JKU3HEIEATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apXeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIETOUYHBIE BOJAOPOCIIH, APyrue mpoTucThl. KomoHunanbHbie
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKIIETOYHOTO Opranu3ma. TkaHu, Opraisl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1ejioe. 'omeocras.

Tkanu pacrenuii. Tumel pacTUTENbHBIX TKaHeW: oOpa3oBareibHas, MOKPOBHAs,
MPOBOJIAIIAs, OCHOBHAs, MexaHndeckasd. OCOOEHHOCTU CTpoeHHs, GYHKUUNA U PaCHOJIOKEHUS
TKaHEW B OpraHax pacTeHH.

TkaHM )KUBOTHBIX U 4€JIOBEKA. THUIBI )KUBOTHBIX TKAHEW: SNIUTEINAIbHAS, COETUHUTEIIbHAS,
MbIledHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, (DYHKIMA M PACIOJIOKEHUS TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opransbl. BeretaTuBHbI€ U T€HEPAaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yesioBeka. OyHKIMU OpraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactennii. CkeneTsl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHH ckesieT. CTpPOEHUE U TUIIbI COSTUHEHUS KOCTEH.

JIBukeHre OpraHuM3moB. JIBKeHHE OJHOKJIETOYHBIX OpraHu3MoB: amEOOuAHOE,
KT'YTUKOBOE, PECHHUYHOE. JI[BU)KEHHE MHOIOKJIETOYHBIX PACTEHUM: TPONHU3MbI M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX U UeJIOBeKa: MbllieuHas cuctema. Peduekc. CkenerHeie
MBIIIIBI U UX paboTa.

[Iuranue opranusmoB. IlornonieHue BOAbI, YIIEKHCIOIO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHusMH. IlutaHue XUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPHUKIETOYHOE IMHUIIEBAPEHUE.
[Iuranne MO3BOHOYHBIX JKUBOTHBIX. OTIENbl MUILEBAPUTENIBHOIO TpakTa. [IumeBapurenbHbie
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[prxanue >kuBoTHBIX. Juddy3us razos uepes
MOBEpXHOCTh KieTkUu. KoxkHoe npixanue. [lpixarenpbHas moBepxHOCTh. JKabepHoe u j€rodHoe
npIXxaHue. JIpIxaHWe T[03BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIIOINUOHHOE YCIOKHEHUE
CTPOEHMS JETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucteMa denoBeKka. MexaHu3M
BEHTUJISIUH JIETKUX Y MITUI U MIIEKOMTUTAIOMINX. Perynsius apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBbI pacTeHui. TpaHcHopt
BeILIECTB Y )KMBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHast cucTeMa Mo3BOHOYHBIX
KUBOTHBIX U yenoBeka. Cep/ie, KpOBEHOCHBIE COCY bl i KpOBb. Kpyru KpoBooOparieHus.



OBOJIIOLMOHHBIE YCJIOKHEHUS CTPOEHMSI KPOBEHOCHOM CHCTEMBI I103BOHOYHBIX >KMBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beinenenne y opranusmoB. Beinenenue y pacreHuil. BelneneHue 'y  JKMBOTHBIX.
CoxkpaturenpHble Bakyos. Opransl BelaesieHus. @uiibTpanus, ceKpenns 1 o0paTHOE BCaChblBaHUE
KaK MEXaHHU3Mbl pabOThl OpraHoB BbiIeiAeHUS. CBs3b IMOJOCTH Tejla C KPOBEHOCHOW U
BBIJICJIUTEIILHON cHUcTeMaMU. BpijienieHne y NO3BOHOYHBIX JKMBOTHBIX M yesoBeka. Ilouku.
Crpoenne u GpyHKIIMOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH y YEIIOBEKA.

3amura y Opranu3MoB. 3a1uTa y OJHOKIETOUHBIX OpraHu3MoB. Criopel OakTepuid U LIUCThI
pocTedmux. 3aliura y MHOTIOKJIEeTOuHbIX pacTeHuil. Kyrukyna. CpencrBa macCMBHOU U
XUMHUYECKOM 3a1IUThl. OUTOHUUIBI.

3amura y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI ¥ X TPOM3BOHBIE. 3alIUTa OpraHu3Ma
oT Oone3Hedl. MMMyHHass cuctema uyenoBeka. KieToOyHbI M TyMOpalbHBIH HMMYHHTET.
Bpoxnéuuelii u  npuoOpeT€HHbIN  crnenudpuyeckuii UMMyHHTET. Teopus KIOHAJIBHO-
cenektuBHOro ummynuteta (I1. Dpmaux, ®@. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxkxumocts W perynasiuus y OpraHu3MoB. Pa3apakumMocTh Yy OJHOKJIETOYHBIX
opranm3moB. Takcucel. PazapaxxumocTe n perynsuus y pacTeHuil. PocToBble BemecTBa M HX
3HauYEHUE.

HepBHas cucrema u peduieKTopHas perynsauus y >KUBOTHbIX. HepBHas cucrema u eé€
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUs] HEPBHOM CHUCTEMBI Yy JKHUBOTHBIX. OTIebl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexropnas nyra. besycnoBHble u
YCIIOBHBIEC pedIIEKCHI.

['ymMopanbHass perymsauuss M SHAOKPUHHAs CHUCTEMa XMBOTHBIX M 4yenoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI W HMX TOpPMOHBI. [lelicTBue ropmMoHOB. B3anMOCBSI3b HEpPBHOW U
SHIOKPUHHOW cucteM. [ unoramamo-runoduzapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipr 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJIOPOCIINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTeMbl OpraHoB
II03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOoeHHME HaceKOMbIX», «TKaHM pacTeHui»,
«KopneBbie cucrembl», «Ctpoenue crebus», «CTpoeHHe IHCTOBOW IUIACTUHKH», «TKaHU
KUBOTHBIX», «Ckener uenoBeka», «llumeBaputensHas cucremay», «KpoBeHOCHass cucrteMay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MpblllleyHas cucTeMay,
«BplenurenpHas cucteMa», «OHIOKPUHHAA cucreMa», «CrtpoeHue Mblb», « IMMyHUTET»,
«KumeuHnononoctHele», «Cxema NUTaHUsl pacTeHUiD», «KpoBeHOCHbIE cHUCTEMBbI NTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUe IuiaHapun», «BHyTpeHHee CTpOeHHE JO0KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema msarymkun», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHass cucrema nruny», «HepBHas cucremMa MIEKONMTAIOLIUX»,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOTIpEenapaTsl TKaHEW, paKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU HACEKOMBIX, UTJIOKOXKUX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX PAaCTeHUH, TepOapun pacTeHUIl pa3HbIX OT/AENOB, BIaKHBIE MpenapaTsl
KUBOTHBIX, CKEJIETHI MI03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHueE I AEMOHCTPALIMHU IOYBEHHOTO ¥ BO3AYIIHOTO MTUTAHUS PACTEHUH, PaCIIeNIeHUs
Kpaxmasia u OelIKOB HoJ AeHCTBUEM (epMEHTOB, 000PYAOBaHUE ISl IEMOHCTPALMU OTBITOB T10



W3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3MA JIbIXaTEIbHbIX JIBUKECHHUHN, MOJIEIIN
rOJIOBHOT'O MO3Ta Pa3jNyYHbIX )KMBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKIII0Uas BEreTaTUBHOE) U 10JI0Boe. Buabl
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIIALUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. IlonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meio3sa.
IToBenenne xpomocom B Meinose. Kpoccunrosep. bronornyecknii ¢cMbICI MeW03a U IIOJIOBOTO
nporecca. Meio3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapieBoe pa3Butue. ['amerorenes y ;kuBoTHbIX. [lonoBble jxene3sl. OOpazoBaHue
U pa3BUTHE MOJOBBIX KieToK. CriepMaroreHes u oorenes. CTpoeHre MoJIOBBIX KIETOK.

Omo1I0TBOpEHNE U AMOPUOHATBHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OIJIOIOTBOPEHHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOTUsl — HayKa O pa3BUTUU
opranu3MoB. Mopghozenesz — oona uz enasuvix npoobaem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgoeenesa. Ctaguu >MOpHOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). JpobieHue.
Tunsl apoGnenus. [emepmunuposannoe u HedepmunuposanHoe opobnenue. bracmyna, munsi
onacmyn. OcoOEHHOCTU JIPOOJIEHUST MJIEKONUTAIOMIUX. 3apO/IbIIIEeBbIe JUCTKH (TacTPyJsLus).
3akiialka OpraHoB M TKaHEW W3 3apoJbIIIEBBIX JHCTKOB. B3anMHOE BIMSHUE 4YacTel
Pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHOHANIbHAS MHAYKIIHS). 3aKiIaKa IIaHa CTPOCHUS dKUBOTHOTO
KaK pe3ysibTaT UepapXuyecKux B3aUMOJICHCTBUI reHoB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3aMyYHbIX (PAaKTOPOB OKPYKAIOIIEH CpPeIbl.

Poct u pasButue xkuBoTHBIX. [locTomMOpuoHanpHBIM mepuon. I[lpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HENPSMOIO PA3BUTHUS, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta XUBOTHBIX. @akTOpbl PETYISLMU POCTAa JKUBOTHBIX K 4enoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y >KMBOTHBIX W dYenoBeka. Ilepuoabl oHTOreHe3a ueroBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3zmHuoxenue u pazputue pacteHuid. ['amerodut u copodut. Meiio3 B )KU3HEHHOM ITUKIIC
pactenuii. O6pazoBaHue criop B mpoliecce Meio3a. ['lameTorenes y pactenuii. Omio0TBOPEHHE U
pa3BUTHE pPACTUTEIBHBIX OPraHu3MoOB. JIBOMHOE OIUIOJIOTBOPEHHE Yy LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryysii OHTOI€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [llneman.

Tabmuiel u cxembl: «BereraTuBHOE pa3MHOKeHHE», «THIBI GECIONIOr0 pa3MHOXKECHHUSD,
«Pa3MHOXeHHE XJIaMUJIOMOHANb», «Pa3MHOXeHHe »JBIUIeHbI», «Pa3MHOXEHUE THUAPBDY,
«Melio3», «Xpomocombl», «I'amerorenes», «CTpoeHue SHIEKIETKM M CIEPMAaTO30MIa,
«OCHOBHBIE CTaJNH OHTOTeHE3a», «IIpsiMoe u Henpsimoe pa3BuTHEY, «Pa3BUTHE MAIICKOTO KYyKay,
«Pa3Butne capaHum», «Pa3BuTue nATymku», «J{BoilHO€ OIUIOAOTBOPEHHE Yy IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSIH OJHOJIOJBbHBIX M JBYAOJBHBIX pacTeHUN», «KU3HEHHBIH LMK
MOPCKOM KamycTbl», « Ku3HEHHBIN LUK MXa», « KU3HEHHBIN UK TAaOPOTHUKAY, «KU3HEHHBII
LIUKJI COCHBD».



ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaTsl SHIIEKIETOK U CIIEPMaTO30UI0B,
Moienb « LUK pa3BUTHUS JSATYIIKAY.

JladbopaTtopHass paGora «/3yueHue CTpOEHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTHyeckasi padora «BrisgBieHNE MPU3HAKOB CXOJICTBA 3apOIbIIIEH TO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICIITUX PACTCHUIY.

Tema 11. 'eHeTuKa — HayKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Wcropus cTaHoBiIeHMS U pa3BUTHSI TEHETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa,
T. Moprana. Posib oTedecTBeHHbIX yu€HBIX B pa3BuTuu renetuku. Padotel H. K. Konbuosa, H. 1.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumogeena-
Pecosckoro.

OcCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBI. [ OMOJIOTHUHBIE XPOMOCOMBI, aJUICIIbHBIC
TeHBbI, aJbTEPHATUBHBIC TPHU3HAKH, JIOMUHAHTHBIH U PEIECCUBHBIA MPU3HAK, TOMO3WIOTAa,
TeTEePO3UTroTa, YUCTasl JIMHHS, TUOpUIbI, TeHOTurl, ¢eHoTHun. OCHOBHBIE METOJbI T'€HETHKH:
rUOPUA0TIOTrMUECKUN, ITUTOJIOTHUECKHUM, MOJIEKYJIIPHO-T€HETUYECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumaenko, H. B. TumodeeB-PecoBckmuii.

Tabmuib! U cxeMbl: «MeToIbl TeHETHKNY, «CXEeMbI CKPEIITUBAHUS.

JladopaTopHas pa6ora «/[po3oduna Kkak 00bEKT TCHETUICCKUX UCCICTOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBpliii 3akoH MeH e — 3aK0H eTMHO00pasus THOPUIOB
nepBoro nokoJyieHus. [IpaBuno nomunupoBanus. Bropoit 3akoH MeHnaens — 3aKOH pacuiereHus
npu3HakoB. lluTosornyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIIMBaHMs. [ MMOTe3a YHUCTOTHI
ramer.

AHanuzupyrouee ckpeniuBanue. [I[pomexyTouHbIi XapakTep Hacaea0BaHUsI.
Pacuiennenne npu3HakoB Npy HEMIOJTHOM JJOMUHUPOBAHHH.

JlurnOpugHoe ckpemuBaHue. Tpernid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacJieJoBaHUs MpU3HaKoB. L{uTonornyeckre OCHOBBI JUTHOPUTHOTO CKpELIMBAHUSL.

CueruieHHoe HacnenoBanue npusHakoB. PaboTer T. Moprana. CuerieHHOe Hace0BaHUE
I€HOB, HAPYILIEHHUE CLETUICHHUS MEX1Yy TeHaMU. XpOMOCOMHAasi TEOPUsI HACIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIM MEXaHU3M ONPEIECICHHUS Moja. AyTOCOMBI U TOJIOBbIE
XpoMOCOMBI. ['OMOramMeTHbli W TeTeporaMeTHbIi MOJI. ['eHeThueckas CTPYKTypa IOJIOBBIX
xpoMocoM. HacrienoBanue Npu3HaKoB, CLIETVIEHHBIX C [TOJIOM.

l'enotun kak wnenoctHas cucrema. lliedoTporus — MHOXKECTBEHHOE JCHCTBUE TI'€Ha.
MHoxecTBeHHbIN auienu3M. B3auMoneiicTBue HeaienbHbIX TIeHOB. KOMILIEMEHTapHOCTb.
Onucras. [lonumepusi.

'eHeTnyeckuil KOHTPOJIb pPa3BUTHS PACTEHUM, JKMBOTHBIX W 4YEJIOBEKa, a TaKxKe
(U3HOJOTMYECKUX MPOIECCOB, TOBEICHUS M KOTHUTUBHBIX PyHKIMIA. ['eHeTHYecKe MeXaHU3MBbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3uT» U «XO3SUH — MHUKPOOHOM).
I'eneTnyeckue acmekThl KOHTPOJISI U M3MEHEHHUs HACIEACTBEHHON MH(OpMAINK B MOKOJIECHUSX
KJIETOK 1 OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.



Tabmuuet u cxemsl: «llepBbiif u BTOpoit 3akoHbl Mennensa», «Tperuit 3akon Menaens»,
«AHanuzupyrollee ckpenuBanue», «Henonnoe nomuHupoBanue», «CLenIeHHOE HacIe10BaHue
MIPU3HAKOB y Apo30duisy, «I'enernka monay, «Kapuotun uenoekay, «Kapuorun apo3opuis,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIEiCTBUE T€HOBY.

O6opynoBaHue: MOJENb IS IEMOHCTPAIlMA 3aKOHOB €IMHOO0Opa3usi THOPUIOB TEPBOTO
IIOKOJIEHUSI M PACIICIUICHHUs] IIPU3HAKOB, MOJEIb Ui JEMOHCTpAllMM 3aKOHAa HE3aBHCHUMOTO
HAacJeA0BaHus PU3HAKOB, MOJEIb I IEMOHCTPALUU CLEIUICHHOTO HACJIEI0BAaHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «lI3yueHue pe3ynbTaTOB MOHOTMOPHAHOIO CKpPEUIMBAHUS Y
TIPO30(HITBI».

IIpakTnueckas padora «lI3yuenue pe3ynbTaToB AUTHOPUAHOIO CKPELIUBAHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYHBOCTH

BsaumopneiictBue reHoruna u cpeapl npu GopmupoBaHuu (eHoruna. M3MeHYMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHBbIE MpPHU3HAKU. Buabsl  M3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MeHYUBOCTh. Ponb cpenpl B GOpMUPOBAHUU MOAU(PHUKAITMOHHOMN
n3MeHunBocTH. HopMa peaknuu npusHaka. BapuanuonHslii psa v BapualnuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunuueckas W3MEHUMBOCTh. (CBOWCTBA T'E€HOTUIMYECKOM W3MEHYMBOCTH. Bumbl
TFeHOTUIINYECKON U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KombOunatuBHAss n3MEeHYMBOCTh. Mel03 M TOJIOBOM MPOIeCC — OCHOBAa KOMOMHATHBHOM
M3MEHUYUBOCTH. PO KOMOMHATUBHON M3MEHYMBOCTU B CO3JaHUU T'€HETHUECKOTO Pa3HoO0Opa3us
B MpeJeNax OJHOIO BUAA.

MyranyoHHass W3MEHYMBOCTh. Buasl Myranumii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHBIE W MHAYLUPOBAHHBIE MyTalMM. SOepHBIE M LUTOIUIA3MAaTUYECKHE MYTAlHH.
Comarnueckre U NOJIOBblE MyTauud. [IpUuuMHBI BO3HMKHOBEHHUs MyTaluid. MyrareHbl U HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAllMOHHOI'O Mpolecca. 3aKOH T'OMOJIOTUYECKUX
psanoB B HacieacTBeHHOW wu3MeHunBoctd (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (PaKmopos 6 HACIe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB V OPSAHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabnuis! u cxembl: «Buapl n3aMeHUnBOCTHY, «MoauduKanoHHAsS H3MEHYUBOCTHY,
«KoMOuHaTHBHAs ©I3MEHYUBOCTHY, «Metio3y», «OmnoaoTBopenney, «l'eneTnueckue 3a001eBaHUs
yesoBeKkay, «Bunpl myrannii».

OO6opynoBaHue: >XKMBble U TepOapHble SK3eMIUIIpbl KOMHATHBIX PACTEHHH, PUCYHKHU
(poTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMH U3MEHYHBOCTH.

JlabopaTtopnass pabGora «lccrnenoBaHue  3aKOHOMEpPHOCTEH  MOIUGUKAMOHHON
U3MeHUMBOCTH. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOW KPUBOMI».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesioBeka

Kapuotun uenoseka. MexayHapoaHash NporpaMMa HCCIEAOBAHUS TIE€HOMA YEJIOBEKa.
Metoabl M3yuyeHHs] TeHETUKU YelIOBeKa: MeHeaJornyecKuid, ONM3HEOBBIH, IUTOT€HETHUECKH,
MOMYJISIIMOHHO-CTaTUCTUYECKHUM, MOJIEKYJIIpHO-TeHeTHUecKnii. COBpEMEHHOE OIIpE/IEIIEHHE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4HCIIe ¢ nomolbio [11[P-
aHasnn3a. HacienctBeHHble 3a001eBaHus yeaoBeKa. [ eHHbIE 1 XpOMOCOMHBIE 00JI€3HU YEJIOBEKA.
Bone3nn ¢ HacimeACTBEHHOW MPEapaclofioKEHHOCTbIO. 3HAYCHHE MEIUIIMHCKOW T€HETUKU B
NPEJOTBPAIICHNH M JICYCHUH TEHETHYECKUX 3a00JieBaHUI uenoBeka. MenuKo-reHeTHYECKOe
KOHCybTHUpoBaHue. CTBosoBbIE KIETKU. [IoHsSTHE «TeHeTnYeCcKOro rpy3a». DTHYECKUE aCIEKThI
UCCIIEIOBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPBI MOBBIMICHHON YYBCTBHTEIBHOCTH YEIOBEKa K (DU3NUECKOMY H
XMMHMUYECKOMY 3arpsi3HEHUIO OKpyXarome cpelapl. ['eHeTmueckas IpenpacrnosoKeHHOCTh
YeJI0BEKa K MaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuips! u cxemsl: «Kapuotun yenoBekay, «MeTobl U3y4eHHUS] TEHETUKU YEIIOBEKay,
«['eneTnueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3sMoB

JlomecTukanuss M CENEKIUs. 3apoXICHUE CEJICKIMU U JoMmecTukanuu. Yuenne H. U.
BasuiioBa o LlenTpax npoucxoxaeHus 1 MHOrooopa3us KylbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JIaHUU COPTOB PAcTEHUH U MOPOJ )KUBOTHBIX. CopT, MOpoaa, ITaMM. 3aKOH TOMOJIOTHYECKUX
psAI0B B HacieACTBeHHOM m3MeHuuBocTH H. M. BaBwiioBa, ero 3HaueHue ISl CENEKIIMOHHOMN
paboTHI.

Mertopl cenekioHHOM paboThl. VIcKycCTBEHHBIN OTOOP: MAacCOBBIA M MHAWBUIYaTbHBIM.
Otanbl KOMOMHAIIMOHHOW celieKuu. VcrbITaHue MpoW3BOAUTENECH 1O moTtoMcTBY. OTOOp MO
TeHOTHUITY C MMOMOIIBIO OLIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP IO FEHOTHUITY C IIOMOIIBIO aHATTN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 KaK METOJI CEJICKIIMOHHOW paboThl. PamuanuoHHBIN H
XUMHYECKUH MyTareHe3 Kak MCTOYHHK MYyTallMii Yy KyJbTYpHbIX (GOpM OpraHU3MOB.
Hcnonp30BaHre reHOMHOTO PEIaKTUPOBAHUS B METOJI0B pekoMOuHaHTHBIX JIHK mmst momydaenns
HCXOJIHOTO MaTepuaia JJisl CeJIeKLIHH.

[lonyuenune mnonurionaoB. BHyrpuBuzoBas rubpuauzanus. biuskopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpellMBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas THOpPHAM3ALIMSL
[Ipeononenne Oecraonuss MEXBUIOBBIX THOpUAOB. JIOCTHIKEHHMS CeJIeKIMH pacTeHH W
KUBOTHBIX. «3€1EHAS peGONIOYULY.

CoxpaHeHHe U W3YYEHHE T€HETUYECKUX PECYpCOB KYIbTYPHBIX PACTEHHH U UX TUKHX
poauyelt s co3IaHusl HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3UCTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue U ynpaeieHue 2eHemudecKUMU pecypcamu CeibCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEJIAX VIVUULEHUST CYUeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIIe008aHUL, Nepedosblx uoell u
NnepcneKmuBHbIX MexHON0UU.

JdeMoHcTpanuu

IToprpersr: H. K. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

TaGnuue! u cxemsl: «L{eHTpPBI TPOUCXOXKAECHUS U MHOTOOOpa3usi KyJIbTYpHBIX pacTEHHID»,
«3aKOH TOMOJIOTMYECKHUX PSJ0B B HACIEIACTBEHHONW W3MEHUMBOCTH», «MeETOAbl CEIEKLUN»,
«Otnanénnas rubpuauzanusy», «MyrareHes».

JlabopaTopHasi pa6ora «/3ydeHne copToB KyJabTypHBIX PACTEHUI U MOPOJ TOMAIIHUX
KUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHui».

Ikekypeust «OCHOBHBIE METOJBl U JIOCTHXKCHHS CEJICKIIMU PAcTeHUM W KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHILUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIH Y4acTOK, B TEIUTMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHO0/J10TUSl M CHHTETHYeCKAsI OMOJI0T U

OOBbeKTbI, HCNOJb3yeMble B OHOTEXHOJOIMH, — KJIETOYHBIE U TKAaHEBBIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, HX XapaKTepUCTHKA. TpaauiuoHHas OHOTEXHOJOTHS: XieOoIedyeHue,
MIOJIyY€HUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJenue. MukpoOuosorndeckuii cunte3. OObEKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoACcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJOTMM M WHCTPYMEHTOB  II€JICHANIPABIEHHOTO  W3MEHEHUA W
KOHCTPYHPOBAHHUSI TEHOMOB C LIE€JIbIO MOJYYEHHs] OPraHU3MOB M UX KOMIIOHEHTOB, COJAEPKAIIUX
HE BCTpEvarolrecs B Npupoie ONOCUHTETUYECKHE ITYTH.

Kiterounas unnxenepus. MeTonbl KylbTypbl KJIETOK W TKaHEW PACTEHMM U JKUBOTHBIX.
Kpuobanku. ComaTnueckass rubpuausanuss U comMaTHueckuil smOpuoreHes. lcmonb3zoBaHue
TatiOWJIOB B CEJEKUHUHM pacTeHui. [lonyuenue MOHOKIOHANbHbIX awmumen. Hcnonvzoeanue
MOHOKIIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OILIOI0TBOPEHHE.
PekoHcTpyKIus SHLEKIETOK U KIOHUPOBAaHUE JKUBOTHBIX. MeTO/1 TpaHCIJIaHTALUH SAEp KIETOK.
Texunonocuu  0300po6nenus,  KyIbMUBUPOBAHUS U  MUKPOKIOHAILHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpoMOCOMHasi M TeHHasi UHXeHepus. VICKyCCTBEHHBIN CHMHTE3 I€éHa U KOHCTPYMPOBAHUE
pekomOunantHeix JIHK. Cozdanue mpanceenuvix opeanuszmos. JIOCTHRKEHUS W TEPCIEKTUBBI
XpOMOCOMHOW ¥ TEHHOW WH)XCHEPHH. OKOJOTHYECKHE U JITHYCCKHE MPOOIEMBbI TEHHOM
VHKEHEPUHU.

Menumnunckue ouotexnosyoruu. [locrrenomuas mudposas meaununa. [1IP-auarnoctuka.
MeTab0JIOMHBIN aHAIN3, TCHOLICHTPUYECKUN aHAIN3 MPOTEOMa YeJI0BEKa JIsl OLICHKH COCTOSTHHS
€ro 370poBbs. Vcronbp3oBaHue CTBOIOBBIX KIETOK. TapreTHas Tepanus paka. 3D-0uoumxenepus
Ui pa3paboTKu (PyHIAaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUM, CO3JJaHHsI KOMILJIEKCHBIX
TKaHeW COYeTaHHEM TEXHOJIOTUH TPEXMEpPHOro OMOMPUHTHHTA U cKaoaauHra JUisl perieHus
3a/1a4 NEPCOHAIM3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BaKIMH C IeNbl0 oOecrieuyeHUs] KOMOMHUPOBAHHOM 3alllUTHl OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYJISIpHBIX MEXaHU3MOB (yHKuumoHuposanus PHK-
COJIep>KalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «/cmonapb30BaHME  MHUKPOOPraHM3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHass HHKEHEePUs».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOTYKTOBY.

IkeKypenusi «bHOTEXHONOTHS — BayKHEHIIIas TPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KVIIACC

Tema 1. 3apo:xneHue 1 pa3BUTHE YBOJIOLHMOHHBIX NIPEACTABICHUI B 0M0JIOTHH
OpomoumonHas Teopus Y. Jlapsuna. [Ipeanocsliku BOZHUKHOBEHUS AapBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiabl 3Bojrouuu BugoB no Y. JlapBuHy (BbICOKAass HMHTEHCUBHOCTb
pPa3sMHOXKEHHS OpPraHW3MOB, HACJIEICTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyllecTBOBaHUE,
€CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuareTndeckoi Teopuu dBoitonuu (CTI). HelttpanbHasi TEOpHS SBOTFOIHIH.
CoBpeMeHHas HBOJIOIUOHHAS OMOJOTHA. 3HAYEHUE SBOJIIOLMOHHOW TEOpPHH B (POPMHPOBAHUH
€CTeCTBEHHO-HAYYHOU KapTHHBI MUPA.

JdeMoHcTpanuu

[loptpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoi mpupozs! (mo K. JIunauero)», «JlecTHumna >KuBbIX
cymects (1o Jlamapky)», «Mexanuszm GpopMupoBaHUS TPUCTIOCOOICHUN Yy pACTEHUM U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. lapsunay, «Haxonku Y. [lapBunay,
«Dopmbl 60pBOBI 32 cylecTBoBaHuE», «lloponsl roydeiy», «MHOroobpasue KylIbTypHBIX GOpM
KarmycTel», «llopoapl NOMAamHHUX JXHBOTHBIX», «Cxema oOpa3oBaHHMs HOBBIX BHIOB (10 Y.
HapBuny)», «CxeMa COOTHOIIEHUS IBWKYIIUX CHJI DBOJIONHH», «OCHOBHBIE IOJIOKEHUS
CHHTETHYECKOUN TEOPHH IBOITFOIIHII.

Tema 2. Muxkpo3Boronusi M eé pe3yJibTaThl

[Momynsimust kak »reMeHTapHas eauHua 3Boonnd. COBpeMEHHBIE METOJBI OICHKU
TeHETHYECKOTO pa3HO0Opas3us M CTPYKTYphI momyisinuid. Mi3mMenenne reHooH1a momyisiiuy Kak
JJIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJIEHUE. 3aKOH TIeHeTH4eckoro paBHoBecus J[x. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOphl (IBIKYIIME CHJIBI) JBOJIIONUU. MyTalMOHHBIA TPOIEcC.
KombOunatuBHas ©13MEeHYUBOCTS. [[peiid reHoB — ciydaliHple HeHAPaBJICHHBIC N3MEHEHHS YaCTOT
ajtenedt B nomynsanusax. ekt ocHoBarens. Iggexm Oymouiiounoeo copaviuuka. CHudcenue
2EHEeMUYeCKo20 pa3zHooopasus. npudunvl u cieocmeus. Ilpossnenue sgpghexkma opetigha ceros 6
oonbuwiux u manelx nonyrayuax. Murpamun. WM3onsuus nomynauuid: reorpaduueckas
(mpocTpaHCTBEHHAs ), OHosIoTHUecKast (PenpoyKTUBHAS).

EctectBennsiit otOop — Hampabistomuil ¢akrtop sBooruu. PopMbl €CTECTBEHHOTO
oTOOpa: IBIKYIIHUHA, CTAOMIM3UPYIONIUH, paspbiBatomuidi (au3pynTuBHbIN). [lonoBoi oT6op.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3ylbTaT MHUKPOIBOIIONUHU. Bo3HUKHOBEHUE
npucnocobaeHui y opranuzMoB. Apomopdo3sl U uauoaaantanuu. [Ipumeps! npucnocobneHuii y
OpraHu3MoB: MopQoJoruyeckue, (HU3HOJIOTHUECKUe, OUOXUMHUYECKUE, TOBEICHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepuu u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MUKPOIBOIIOIUU.
W3onsumss — wimoueBoit ¢daktop BumooOpazoBanusa. I[lyrh u cmocoObl BHI00Opa3OBaHUSA:
aljonarpuyeckoe (reorpaduyueckoe), CUMMATPUYECKoe (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuauzanus). JauTeabHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

MexaHu3Mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OHOJIOTMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
O6ropazHooOpazus. MUKPOIBOJIONUS W KOIBOJIIOIMUS IMapa3sHUTOB M MX X03sieB. MeXaHHU3Mbl
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

[Toptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabmuie! u cxembl: «MyTallMOHHASI U3MEHUHUBOCTHY, «[ oMy sSIIMOHHAS] CTPYKTYpa BHIAY,
«Cxema mposiBlIeHUs 3akoHa Xapau—BaitHOepra», «JIBWXKyliue CHIBI  3BOJIOLHMHY,



«OKOJIOTHYECKasi M30JSIIMs TOMYNIAUUNA ceBaHCKOM (opemmy», «['eorpaduueckas H30IAIUS
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHUIIBI 1aypCcKoit», «llomyIsioHHbIe BOJIHBI YUCICHHOCTH
XHIMHUKOB H JKepTB», «CxeMa JEHCTBUS €CTECTBEHHOro oTOopa», «Dopmbl OOpHOBI 3a
CYLLIECTBOBAHUEY, «MHnycTpuaibHbIA MEJIaHU3MY, «Kusbie HCKOIIaeMBIEY,
«[lokpoBuTENbCTBEHHAs OKpacka >KUBOTHBIX», «llpemynpexnatomas oKpacka >KUBOTHBIXY,
«DPU3nOIOTHYECKUE amanTanum», «lIpucrmocoOIeHHOCTh OPraHUu3MOB U €€ OTHOCHTEIBHOCTBY,
«Kpurepun Buma», «Bunel-nBolinukn», «Crpykrypa Buzaa B 1npupoae», «CrnocoObl
BHUJ000Opa3oBanus»,  «leorpadguueckoe BUmoOOpazoBaHMe TPEX BHUJAOB  JIAHMABIIICHY,
«DKOJIOTUYECKOE BMJI000pa3oBaHue BUAOB cUHULY, «llomumionapl pactenuii», «KamyctHo-
peICUHbIN THOPUTY.

OGopynoBanue: repOapuu pacTeHUM, KOJJIEKIIMA HACEKOMBIX, Yydesia MTHUIl U 3Bepel C
IpUMepaMy pa3IUYHbIX MPHUCIOCOOTIEHUH, Yydyena NTHUI] U 3Bepei pasHbIX BUJOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladbopaTtopnas padora «llpucnocoOneHuss OpraHU3MOB H WX OTHOCHTEIbHAS
11eTIECO00Pa3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB IO MOP(OJIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Boonus U €€ pe3yJibTaThl

Merto bl U3y4eHHsI MakpodBoJtoLnu. [laneoHTon0OrMuecKre MeTo 1l U3Y4EeHUS SBOTIOLIH.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPTraHU3MOB.

buoreorpaduueckne meronsl u3ydeHusi dBosronuu. CpaBHeHue GJIoOpel W payHbI
MaTepUKOB U OCTpoBOB. broreorpaduueckue odnactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

DOMOpPHOJIOTMYECKHEe U CPAaBHUTEIBHO-MOP(OIOTHYECKHE METOIbl M3yYEHHS 3BOJIOLUH.
['eHeTdeckne MexaHU3MBblI 3BOJIOLMM OHTOI€HE3a M TMOSIBICHHS HBOJIIOIMOHHBIX HOBIIECTB.
['omonoruuHele ¥ aHanOrMYHbIE OpraHbl. PyaumMeHnTapHble Opraibl U aTaBU3Mbl. MOJIEKYIISPHO -
reHeTUYeCKue, OHOXMMHUYECKHE U  MaTeMaTUYeCKue METOJbl M3Y4YEHHUS  SBOJIOLUU.
I'omonoruunsie rensl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIFOLINS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (ITpaBUIa) BOJIOLMH. [I[puHyun cmeHnvl yHKYull.
HeobpaTtumocTs 3Bomtonnu. AnantuBHas paguaius. HepaBHOMEpHOCTb TEMIIOB SBOJIOIHMH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. ['ekkens.

Tabnuie! U cxembl: «OUIOTEHETUYECKUI PAJT JIOMIAIN», KAPXEONTEPUKC», «3BEpO3yObie
smepb», «Crerouedansi», «Punnopute», «CemeHHbIe ManopoTHUKWY, «buoreorpaduueckue
30HbI 3emun», «lpelid koHTHHEHTOB», «PemukThl», «HadanpHble CcTaauu SMOPHOHATBHOTO
Pa3BUTHUS IO3BOHOUHBIX KUBOTHBIX», «]'OMOJIOTHYHBIE U aHAJIOTUYHBIE OPTraHbl», «PyIUMEHTH,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHI 4YENIOBEKa M IIMMIIaH3e», «[JlaBHbIE HaIpaBJICHUS
3BOJIIOLIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJTIOLIUI.

OO6opynoBaHue: KOJUICKIMH, TepOapuu, MYISKHM HCKOMAEMbIX OCTATKOB OPIraHU3MOB,
MYJISDKH TOMOJIOTUYHBIX, aHAJOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIponcxoxneHue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble ruUmoTe3sl MPOUCXOXKICHUS XKHU3HM Ha 3emiie. AOHOTEHE3 U IMaHCIEPMHMSL.
JloHay4HbIe TPEACTaBICHUS O 3apOXKJICHUM >KM3HM (KpealnmoHM3M). ['mmore3a MOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onposepxkeHue oneitaMu @. Penu, JI. Cnannannany, JI. Iactepa.
ITpoucxosxaeHne >Kku3HU U acTPOOUOIOTHSL.



OcHoBHbIE 3Tanbl HeopraHnueckoi sBosonuu. [InanerapHas (reosoruyeckas) BOHOLUS.
Xumuueckass 3BONIONUS. AOUOTEHHBIN CHHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
Omnsit C. Muinepa u I'. FOpu. O6pazoBanue noinumepos u3 MmoHomepoB. KoanepBaTHas runoresa
A. U. Onapuna, runote3a nepsuuyHoro OynpoHa JDx. XonaelHa, reHetuueckas rumotesa I
Ménnepa. Pu6osumsl (T. Yek) u runoresa «vmupa PHK» V. I'mnbepra. @opmupoBanne memopan
Y BOBHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emmn u wMetonasl e€ wusydeHusd. lckomaemble OpraHmdyeckue OCTAaTKH.
I'eoxponosoruss u e€ Meronpl. OtHocuTenbHass U aOCOJIIOTHAasg  T'€OXPOHOJOTHSL.
['eoxpoHosornyeckas 1mKana: 30Hbl, 3pbl, IEPUOJIbI, FTOXH.

HavanpHble aTanel opranuueckoi 3Bostonuu. [losiBaeHne u 3BOIIOLUS HEPBBIX KIETOK.
Opomronus Merabonu3Mma. BosHukHOBeHHe mnepBbIX sKocucTeM. COBpeMEHHblE MHKPOOHbBIE
OMOMIEHKM KakK aHajor mnepBblX Ha 3emuie coobmectB. Crpomaronutsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxxaenue 3ykapuoT (cuMOMOreHe3). DBOJIIOIIMOHHOE IMPOUCXOXKIACHUE BHUPYCOB.
[IpoucxoxxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHud. OCHOBHbIE apoMOpP(O3bl pacTEHUH.
Beixon pactenuit Ha cymy. [losiBneHne CnoOpoOBBIX PACTEHMI U 3aBO€BaHUE UMU CylIu. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE ATamnbl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHBIE apOMOpP(O3bl >KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THIOB. IlepBbie XOpI0BbIE
KUBOTHBIE. JKU3Hb B BOJE. DBOMIONNS MO3BOHOUHBIX. [IpoucxoxaeHune ampuOnii U penTUIni.
[Tpoucxoxnenne miexkonurtaromux W nrtuil. [IpuHnun ximrodeBoro apomopdosa. OcBoeHHE
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMiie MO 3paM U MEPUOJIaM: apXel, IPOTEPO30ii, MaIeo30M, ME3030H,
KaitHOo301. OO0I11as XapakTepUCTHKa KIIMMaTa U T€0JOTHUeCKHX IporieccoB. [losBnenue u paciser
XapaKTEepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbI COCTaB
aTMocC(hephl.

MaccoBble BBIMUPAHHUSI — 3KOJIOTMYECKUE KPHU3UCHI pouioro. [IpuuuHel U cieacTBus
MaccOBBIX BbIMUpaHUi. COBpEMEHHBIN SKOJOTHYECKUN KpH3UC, €ro ocoOeHHocTH. [IpoGiema
coxpaHeHus 6nopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opranndeckoro mupa. [IpuHIuns! Kiaccuukauy OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanun

[Toptpersr: @. Penu, JI. Cnamnannanu, JI. I1actep, . 1. Meunukos, A. U. OnapuH, JIx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuipst u cxembl: «Cxema omnbita @. Penuy, «Cxema omeita JI. Tlactepa mo u3ydeHuro
caMO03apoJieHUs ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «Otanbsl HeopraHu4eckoil
3BOJIOLUN», «['eoxpoHonoruyeckas mkanay, «HadanpHble 3Tambl OpraHUYECKON SBOIIOLUN,
«CxeMa 00pa3oBaHUsI DYKapuOT MyTEM cuMOuoreHe3ay, «Crucrema sxuBor mpupoas», «CTpoeHue
BUpyca», «ApoMopdossl pacteHuit», «PuHHMOPUTB, «OTHOKIETOYHBIE BOJOPOCIUY,
«MHoroknerounsle Bogopociany, «Mxu», «llanopotHuku», «l'0J0CEMEHHbBIE pacTEHUS»,
«OpraHbl TBETKOBBIX pacTeHui», «CxemMa pa3BUTHUS KUBOTHOTO MHUDPA», «ApoMOpPQO3bI
KUBOTHBIX», «lIpocreitmne», «Kumeunononoctueien, «Ilmockue yepBu», «HieHUCTOHOTHEY,
«Prp10B», «3emHOBOIHBIE», «[IpecMbikaromuecs», «[Ituiely, «Muexkonutaromuey», «Pa3Butue
JKU3HU B apXeMCKOU 3pe», «Pa3BuTHE KU3HU B MPOTEPO30MCKOUN 3pe», «Pa3BuTHe KW3HU B



1aJICO30MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKOM
ape», «CoBpeMEHHasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapud pacTeHUN PA3IUYHBIX OTAETOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE TperapaThl XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMH HIJIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uydeja MTHUI[ W 3BEPeH, KOJUJICKIIMH OKaMEHEJIOCTEH, TMOJIe3HBIX
HCKOMAEeMBbIX, MYJISIKH OPTraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JgaGoparopHas padora «MoaenupoBanue omnbiToB Muepa—tOpu no
M3Y4YEHHIO a0MOTEHHOI0 CUHTE3a OPraHMYeCKUX COCIUHEHUH B IEPBUYHON aTMOchepe».

JladbopaTtopHas padGora «V3yyeHue u oOmNHMCaHUE MCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTIEIIOB.

IIpakTHyeckasi padora «M3yueHne ocoOEHHOCTEN CTPOCHUS MIO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. METOo/1bI AaHTPOIIOJIOTUH.

CraHoBJI€HHE MTPEICTABICHUH O MPOUCXOKICHUH YelIOBEKa. Pennruo3neie BO33peHusl.
CoBpeMeHHbIE HayYHbIE TEOPHUH.

CxonctBo  uenoBeka € KUBOTHbIMH. CHcTeMaTHYeCKOE IOJIOKEHHE  4YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJIOBEKAa C JKUBOTHBIMHU:  CPaBHUTENbHO-MOPQOJIOTHYECKHE,
sMOpHosioTuUecKne, (U3HOJIOTO-OMOXUMHUYECKHE, ToBeAeHUYecKue. OTIWuus deloBeKa OT
KUBOTHBIX. [IpsIMOXOK/I€HHE W KOMIUIEKC CBSI3aHHBIX C HUM TMPHU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwxymue cuibl (pakTophl) aHTpOTIOreHe3a: OHoJIoTHIecKue, colmaibabie. COOTHOIICHUE
OMOJIOTUYECKHX U COIMANTBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIMM AaHTPOTIOTEeHE3a. PaHHUE YemoBeko0Opa3Hbie 00e3bsSHBI (IPOKOHCYIIBI) U
paHHUE MOHTUbl — OOIKE MPEAKH YeIOBEKOOOPa3HBIX 00€3bsH U JI0JeH. ABCTPaJONUTEKH —
JIBYHOTHE TpeaKu JiroAeil. UenoBek yMmelnblid, IEpBble MU3rOTOBJIEHUSA OpyAuid Tpyaa. YenoBek
MPSIMOXOISAIIUNA W TIEPBBIM BBIXOJ JItOJeH 3a mpeaenbl Adpuku. YenoBek reunenboeprckuii —
oOuuii mpeoK HeaHIePTaIbCKOTO YeJIOBEKa U YeJIoBeKa pa3yMHOro. UenoBek HeaHepTalbCKUil
KaK BUJ JIIOJEH XOJIOAHOTO KiuMmaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, IEHUCOBCKHUI
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpukxu. [laneoreneTrka u najieoreHoOMHuKa.

DBOJIIOLUS COBPEMEHHOIro uejoBeka. EcTecTBeHHBIH OTOOp B MOMYNALMSIX YeEIOBEKa.
MyratnmoHHbIi porecc u noauMopdusm. [lonyasimoHHble BOTHBL, Apeii¢ TeHOB, MUTpAIHs U
«3(hdexT ocHOBaTENA» B MOMYJIAIUIX COBPEMEHHOTO YETIOBEKA.

Uenoseueckue pacol. [lonarue o pace. boibiime pacel: eBporeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHASA (PKBAaTOpHANIbHASI), MOHTOJIOUAHAS (a3UMaTCKO-aMepUKaHCKas). Bpems u
MyTH paccelieHus 4deloBeka Mo IulaHere. EauHcTBO dYenmoBeueckux pac. Hayunas
HECOCTOSTENBHOCTh pacu3mMa. [IpucrnocoOeHHOCTh YeloBeKa K pa3HbIM YCIOBUSAM OKpY)KaroIen
cpensl. BnusHue reorpaduueckoit cpensl u npeiia reHoB Ha MopdoorHio U (QUIUOIOTHIO
4eJI0BEKa.

MeXIUCIUIUIMHAPHBIE METOAbl B (pu3nueckod (OMONOTUYECKOW) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ aHTPOMOJIOTUS W MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYIISIUH.
buocouuaneHple  HWCcCleIOBaHMA ~ NPUPOABI  4YelmoBeka.  McciemoBaHWe — KO3BOJIOLMH
OMOJIOTUYECKOTO U COLIUAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IMoptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmumer w  cxembl: «MeTonbl  aHTPOIONIOTHNY», «[ OJIOBHOW MO3T  dYeJIOBEKay,
«YenmoBekooOpa3Hbie 00e3bsHBD, «CKENeT YeI0BeKa U CKEIIeT IUMITaH3e», «PyTuMeHTsl u
aTaBU3MbI», «JIBWKyIlME CHJIBI AHTPONOTrEHE3a», «IBOJIOLHOHHOE JPEBO  YEJIOBEKay,
«ABcTpasonurek», «HenosBek ymenslii», «HenoBek NpAMOXOIAIUny, «/ e HUCOBCKUNA YEI0BEK»
«Heanaepranbipy, «KpomanboHIb, «IIpeaku yenoBekay, «ITanbl SBOJTIOLUH YETOBEKaY,
«Packpl yenoBekay.

OGopynoBaHue: MYJISDKH OKaMEHEJIOCTEH, TPeIMETOB MaTepUAIbHON KYJIbTYphl MPEAKOB
qenoBeka, pernpoaykiuu (hoTtorpadun) KapTUH ¢ MUGPOJIIOTUICCKUMU B OHOICHCKIME CIOKETaMu
MIPOUCXOXKICHUSI YelloBeKa, (GoTorpaduu HaXOJOK HCKOIAEMBIX OCTATKOB YEJIOBEKa, CKEJET
4eJl0BEKa, MOJEJb Yeperna 4eloBEeKa M uepena LIMMIIAH3€, MOJIEIb KHUCTU YeJOBEKa U KUCTH
LIMMIIaH3€, MOJENN Topca MPEIKOB YEI0BEKa.

JladbopaTtopHasi padora «M3ydeHue o0COOCHHOCTEW CTPOCHHUSI CKelleTa YelOBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4YeI0BEKay.

Tema 6. Iko0/10rus1 — HAYKA 0 B3AUMOOTHOIIIEHUSIX OPTAHMU3MOB U HAJJOPTAaHU3MEHHBIX
CHCTEM C OKpY Kawlueil cpenoi

3apoxaeHue W pa3BuTHE SKojoruu B Tpymax A. ['ymbGompara, K. @. Pymese, H. A.
CeBepuioBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3zmensl u 3amaum skonoruu. CBs3b
9KOJIOTUH C JPYTUMH HAYKaMHU.

Metonpl skosnorun. [loneBbie HaOMOAEHUA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
naboparopHble. MojenupoBaHrue B SKOJOTHHA. MOHUTOPUHT OKPYXAIOIMIEH CPEJbl: JTOKAIbHBIMH,
pPErHOHANIBHBIN U TTI00aTbHBIN.

3HaUYECHHE DSKOJOTHYECKUX 3HAHUM I YesOBEKa. DKOJIOTMYECKOE€ MHUPOBO33pPEHHUE Kak
OCHOBa CBA3€H YemoBeuecTBAa C NpUPOIoH. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPHl U
9KOJIOTHYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymboasar, K. @. Pynse, H. A. CeBeprios, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuis! u cxembl: «Paznensl axosoruny», «Metoabl IK0JIoTUNY, «CXemMa MOHUTOPUHTA
OKpYXaIOLEn Cpeabl».

JlaGoparopHas padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUIY.

Tema 7. Opranusmsl u cpea 0OOMTAHUS

Okonoruveckre ¢GakTopbl U 3aKOHOMEpHOCTH ux jeiictBus. Kiaccuduxanms
JKOJIOTHUECKUX  (pakTopoB:  abuoTHueckue, OWOTHYECKHe, aHTpornoreHHole.  OOume
3aKOHOMEPHOCTH JIeHCTBUs dKonornueckux (axkropos. [IpaBuno munumyma (K. Hlnpenrens, 0.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopbl. CBET Kak skojorudeckuii pakrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEUHOTO CIIEKTpa HAa OPraHu3Mbl. ODKOJIOTMYECKHUE TpYIIbl PACTEHUHW U JKUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoan3m.

Temnepatypa kak skojorudeckuii ¢akrop. JleiicTBue TemmepaTrypsl Ha OpPraHU3MBL
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTh kak skonorudeckuii (akrop. [IpucnocobneHus pacTeHMil K MOIJIEP:KaHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHuid 1o OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.



Cpensl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, MOYBEHHAs, TIyOMHHAs
MOJNOYBEHHAs, BHYTPHOpPTraHU3MeHHass. DU3NKO-XMMHUYECKHE OCOOEHHOCTH cpen oOuTaHus
opranu3MoB. [Ipucrnoco6aeHns Opranu3MoB K KU3HU B pa3HBIX cpeaax.

buonoruueckue purmel. Buennue u BHyTpeHHUE pUTMbL. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBHMA KU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHOW (opme. JKuzHeHHBIE (HOPMBI
pacTeHui: AepeBbsi, KYCTapHUKHU, KYCTAPHUYKH, MHOTOJIETHHE TPaBbl, OJHOJETHHUE TPaBBHI.
XKuznennoie (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTHI, TEOOHOHTHI, a’3poOHOHTHL. (OcOoOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢akropbl. Buasl OMOTHYECKHMX  B3aWMOJICHCTBHIA:  KOHKYPCHIIHS,
XMUIHUYECTBO, cUMOKO03 U ero ¢opmsbl. [lapazutusMm, koomnepanus, MyTyajlu3M, KOMMEHCAIU3M
(KkBapTHpaHTCTBO,  HaxysieOHMYecTBO). Herpoduueckue  B3auMoaelcTBUS  (TOMHYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHUM IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpyHINIT KOHKYPEHTHOTO UCKITIOUEHHUS.

JdeMoHcTpanuu

Tabmuibl 1 cxembl: «IKoJoTHuueckne (HakTopb», «CBETOBON CHEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHHUIO K CBETY», «TeTUIOKPOBHBIE KUBOTHBIEY, «XO0JI0THOKPOBHBIE
KUBOTHBIEY, «DU3MONOTHYECKUE aJlalTallii XKUBOTHBIX», «Cpeabpl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puTMby, «Kuznennsie GopMbI pacTeHHiD», «Ku3zneHHbIe (OPMBI JKUBOTHBIXY,
«9KOcHCTEMA IHUPOKOJIUCTBEHHOTO JIeca», «IKOCHCTEMA XBOWHOTO jecay, «llemum nuTaHusy,
«XwumHangectBoy, «Ilapasutuzmy», «Korkypenius», «Cumomo3y», « KommeHncamuzmy.

O6GopynoBanue: repbapuyd pPACTEHWH W JKUBOTHBIX, MPHUCHOCOOJICHHBIX K BIIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapwu  CBETOJNIOOMBBIX, TCHEIIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIHBBIE KOMHATHBIE
pacTeHus, repoapuu U KOJUIEKIIH TETUIOII00UBBIX, 3MMOCTONKHX, MOPO30YCTOMYMBBIX PACTEHUH,
gy4yena TTHIl M 3BEpeH, repbdapum pacTeHHi, OTHOCSIIUXCS K Turpoduram, Kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHMSI JAHHBIX I'PYIII, KOJUIEKIIMH )KUBOTHBIX, OOMTAIOMIKX B Pa3HBIX
cpemax, TrepObapuM M KOJUIGKIMM pPAacTeHUH M KHUBOTHBIX, OOJIAJaOIIUX YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSAM YCIOBHM KHU3HHU, repOapuud M KOJUICKIHH
pacTeHMii U KUBOTHBIX PA3JIMUYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMH KUBOTHBIX, YIaCTBYIOLIUX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHasi pa6ora «BblsiBIeHHE MPUCTIOCOOIEHUI OPraHU3MOB K BIIUSIHUIO CBETa.

JlabopaTopHnasi pabGora «BpisiBiIeHHEe MPUCIOCOOJICHUM OPraHu3MOB K BIIMSHHIO
TEeMIIepPaTypbI».

JlabopaTopHasi pa6ora «AHAaTOMHUYECKHE OCOOCHHOCTHM PACTCHMHA M3 pPa3HBIX MeECT
oOUTaHUDY.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISIIHI

DKONOTUYECKHE XapaKTepUCTUKH momymsiuuu. [lomynsanus kak Ouojoruyeckas cucreMma.
Ponp HeogHOpOgHOCTH cpelibl, (u3nyeckux OapbepoB M OCOOEHHOCTEH OMOJOTMHM BHJIOB B
(hopMHUPOBaHUH MPOCTPAHCTBEHHOM CTPYKTYpPHI MOMYsuil. OCHOBHBIE MOKA3aTeNU MOMYISIIUN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3pacTHas M TOJIOBas CTPYKTypa, POKIAEMOCTb, IMPHUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHSL.

DKoJioruueckas CTpykTypa mnomyisauud. OleHKa YHCICHHOCTH Nomyiasuuu. J(nHamuka
MOMYJSALUU U €€ peryisius. buoTnueckuil NoTeHuuan nomyisiuuu. MoaenupoBaHue JMHAMUKA
nonyisauun. Kpusbie pocta uncneHHOCTH nonynsiuu. Kpusbie BebkuBaHus. Perymnsanus



YHUCICHHOCTH TOMYJISIIUNA: posib (AKTOPOB, 3aBUCAIIUX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKoJlorMYecKOod HHUmE Buaa. MecrooOutanue. MHOromepHass MOJENb
skoJiornyeckot Humm Jx.M. Xarunncona. Pa3smepsl 3xonorndeckoil Humu. I[loTeHmansHas u
peain30BaHHAs HUIIU.

Bun xak cucrema nonynsuuil. Apeansl BUJ0B. BUIbl U UX )KU3HEHHBIE CTpaTETHH.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTU TIOBEJIEHUS W MUIpalui >KUBOTHBIX. buosnornueckue uHBa3UU
YyXEPOJHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: [Ix. 1. XatunHCcOoH.

Tabmuis! 1 cxeMbl: «DKOJIOTMUECKHUE XapaKTePUCTUKU MOMYIsun», «IIpoctpancTBeHHas
CTpyKTypa mnomymnsuun», «Bo3pacTHeie nupamuapl nomnyasiuun», «CKOpOCTb 3acelieHus
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMH OpraHu3Mammu», «Mojaens skosiormdeckoit wHumm Jx. .
XaTynHCOHaY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopuas pa6ora «[Ipucrnoco6ienns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHM3MamMu B
OuoreHo3e.

OxocuctemMa kKak oTkpbiTas cuctema (A. Jx. Tencim). DyHKIMOHAIBHBIC OJIOKH
OpraHU3MOB B 3KOCHUCTEME: MPOIYLEHTbI, KOHCYMEHTbI, peIyleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u ceru. AGuornueckue 010k dKocHcTeM. [I0UBBI M MBI B IKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B 3KOCHCTEME.

OcCHOBHBIE TOKA3aTENN YKOCUCTEMBI. brnomacca u mpoayKuus. DKOJIOTM4eCKUEe MUPaMHUIbI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. @uykmyayuu. HanpaBineHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykueccuu. [lepBuuHbIe U BTOpPUYHBIE CYKIIECCHH U UX
MPUYMHBL. AHTPOIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe cooOIIecTBo.
buopaznoob6pasue 1 nosHOTa KPYroBOpOTa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnbie 3K0CUCTEMBL. IKOCUCHEMDbL 03ED U peK. DKOCUCHEMbL MOPel U OKeAHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuums wmexny
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opojckas ¢nopa u dayHa.
CunanTponuzanus ropojackoi Qaynel. buonormdeckoe u  XO3SHCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHUSI OCHOBHBIX B3aUMO/ICHCTBUI OPraHM3MOB B SKOCHCTEMAX.
Ponv rackaonoeo aghgpexma u 6udos-3ouguxamopos (knouesvix 6u008) 8 DYHKYUOHUPOSAHUU
skocucmem. IlepeHOC PHEPrUM M BELIECTB MEKIY CMEXHBIMH DKOCHUCTEMAMH. Y CTOMYHMBOCTH
OpraHM3MOB, TOMNYJALMIA W SKOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIMOTE€HHBIX
BO3/ICHCTBUN.

Mexanusmol  8030elicmeusi  3aepA3HEHUNl  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOA02UYECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeTof0JI0Tus MOHHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCUCTEMA IIHPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTo Jjeca», «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B SKOCHCTEMEN,
«KpyroBopor BemectB B 3kocucreme», «llemum nuTaHus (macrOMILHAs, AETPUTHAs)»,
«KOJIOTHYECKas TUpaMHJIa YUCET», «IKOJIOTHUECKas MUpaMua OMomMacchl», « IKOIOTHIecKast
nupamuia sHeprumn», «Odpazosanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHue eca
IoCJIe MoXKapa», « IKOCHUCTEMA 03epa», «ATPOLIEHO3», «KpyroBopoT BEIIECTB U IOTOK SHEPTUU B
arpouieHose», «lIpumepsl ypOoskocucrem».

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBAPUYM KaK MOJICITb SKOCHCTEMEI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypoOIKOCHUCTEMBI».

JlabopaTopHas padora «/3ydeHue pazHOOOpa3usi MEJIKMX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKCKypeust «IKCKypcHsl B TUIIMYHBIA OHOreoneHo3 (B 1yOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arpodKOCUCTeMY (Ha I0JIe WK B TEININYHOE XO3SICTBO)».

Tema 10. buocgepa — rinodajbHas 3KocUcTEMA

buocdepa — obmemnanerapuas obosouka 3emid, TZIe CYHIECTBYET WJIM CYIIECTBOBaJa
KW3Hb. PazBuTHe npencraBienuii o onocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o
onocdepe. Obnactu 6uocheps! u e€ coctas. JKuBoe BemniecTBo 6rochepsl 1 ero GyHKITUH.

3aKoHOMEPHOCTU CyliecTBOBaHMs Onocdeprl. OcobeHHocTH OMochephbl Kak TII0O0ATBHON
sKkocucteMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiectB H
OMOTeOXMMHYECKHUE ITUKIIBI (YTaepo/ia, a30Ta). PUTMUYHOCTH siBJICHUH B Onocdepe.

3onanbHOCTH Onocdepsl. [lonsTtue o 6mome. OCHOBHBIC OMOMBI CYIIIH: TYHIpa, XBOWHBIC
Jieca, CMeIllaHHbIe U HIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCTHIHU, TPOTIMYECKUE Jieca,
BBICOKOTOpbs. Kinmar, pacTuTenbHbIN U KUBOTHBIN MHUp OroMOB cymin.CTpyKTypa U QyHKIUS
YKUBBIX CCTEM, OIICHKa X PEeCypCHOr0 MOTEHIMana 1 OnocepHbIX (YHKIIHIA.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsl 3emany, «KpyroBoport a3zora B mpupojae», «Kpyrosopor
yriaepoja B npupojae», «KpyroBopot kucioposaa B mpupoie», «KpyroBopot Bojbl B IPUPOIEH,
«OcHoBHBIE OMOMBI cymmy, «Knumartnyeckue nosica 3emnny, « Tynapay, «Taiiray, «CMemaHHbIi
necy, «lllupokonucTBeHHslil gec», «Crenby, «CaBanHay, «IlycTeiasy, « Tponudyeckuil jgecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk n OKpYykaomas cpeaa

DKOJIOTUYECKHE KpU3HCHI W WX NpuuuHbBL BosnpelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHre BO3AYIIHOU cpefibl. OXpaHa Bo3ayXa. 3arpsi3HeHUe BOJHOU cpeapl. OXpaHa BOTHBIX
pecypcoB. Pa3pymienue nouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiuMmara.

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO
U KUBOTHOro Mupa. OCHOBHBIE TNPUHIMUIBI OXpaHbl MpHupoabl. Kpacubie kHuru. Oco6o
oxpansiemble ipupoiabie Tepputopuu (OOIIT). Boranudeckue cajapl ¥ 300J0THYECKHE TAPKH.

OcCHOBHBIE TIPUHIIUITBI YCTOMUMBOTO Pa3BUTHUs YEIOBEUYECTBA M MPUPOJBL. ParmonansHoOe
IPUPOJIOTIONIB30BAHUE U COXpaHEHHE OMOJIOTMYECKOTro paszHooOpasus 3emuu. OOmue
3aKOHOMEPHOCTH TIJI00aJIbHBIX 3KOJOTHMYECKHX KpU3UCcoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSATHBIE MTOCIEACTBUSL.



Pa3BuTHe METOMOB MOHHTOPHHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuble ucciedosanuss nepexooa K pecypcocbepeearowelt. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. Bbuonocuueckoe pasnoobpasue u o6uopecypcvl. Hayuonanvnvle ungopmayuonHule
cucmemsl, obecneyusaoujue O0OCMYn K UHGOpMAYUU NO COCMOSIHUIO OMOENbHbIX U008 U
akocucmem. OCHO8bl dKOpeaburumayuu IKOCUCmeMm u cnocoooé b6opbobl ¢ OLUONOBPENCOECHUAMU.
Pexoncmpykyusa mopckux u nazemHuix sKocucmeM.

JdeMoHcTpanuu

Tabmuuer w cxembl: «3arps3HeHne atMmocheps», «3arpssHeHHe TUApochepb,
«3arpsi3HeHue nouBb», «IlapHukoBbIl 3QdexT», «Ocob0 oXpaHseMble IPUPOIHBIE TEPPUTOPUNY,
«Moien ynpaBJisieMOTro MUpPay.

Ob6opynoBanue: oTorpaduu oxpaHsieMbIX pacTeHUN 1 KUBOTHBIX KpacHo#t kauru Poccuiickoit
®enepaunn, KpacHol KHUTH perHoHA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyJarOIIUMUCS
IIPOrpaMM CpeIHEro oO1iero 00pa3oBaHus: TMYHOCTHBIE, METANIPEAMETHBIE U ITPEIMETHBIE.

B cTpykType JMYHOCTHBIX pPE3yJIbTATOB OCBOCHHS MPOTPAMMbI MO OMOJIOTHH BBIJICICHBI
CIIEAYIOIINE  COCTaBJSIOIIME: OCO3HAHWE OOYYAIOUIMMHCS  POCCHICKON  TpaKIaHCKOM
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIIPEEIICHHIO,
Haiuyue momusayuu K OOY4YEHHUIO OWOJIOTHH, yenenanpasieHHoe passumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAAULIMHA Pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIUXCSl PYKOBOJICTBOBATHCS B
cBOCH JACATCIIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuUCymuumMu CHUCTEMC
OMOJIOTMYECKOro  OOpa3oBaHMs, Haluyue  HNPABOCO3HAHUS  DKOJIIOTUYECKOW  KYJIbTYpHI,
CnOCobHOCMU CMAagumMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHUA IMPOTrpaMMEI 110 OHoIOTNHu JOCTHUTAKOTCA B €ANMHCTBC
yqe6H0171 M BOCHHUTATEIbHOM JACATCIIBHOCTH B COOTBCTCTBHUH C TPAAULIMOHHBIMH pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHEIMU B
oOmiecTBe MpaBWIAMH W HOPMaMH IOBEICHHUS M CIIOCOOCTBYIOT TIpoOIleccaM CaMOTIO3HaHWUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIUH JIMYHOCTH, NMaTPUOTUIMA U
YBa)XEHHsI K 3aKOHY M MPaBOMOPSAIKY, YEIOBEKY TpyAa M CTaplieMy MOKOJEHHUIO, B3aUMHOTO
yBaKeHHs, OEpeKHOTO  OTHOIIEHHMs] K  KyJbTYpHOMY  HAacjelui0 M TPaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Tpupoie U OKPYKarollen cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro mnpeamMera «broaorus» MoKHBI OTpa)xarhb
TOTOBHOCTh M CITOCOOHOCTH OOYYalOUIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllUd, TO3UTUBHBIX BHYTPEHHHUX
yOEXKIeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OIBITa JEATENHOCTH B IMPOIIECCEe peal3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCcKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMM  OOydaromerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOM JIEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OIpENeNIATh COOCTBEHHYIO IO3MLHMIO [0 OTHOLIEHHIO K SIBJICHUSIM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE YUYUThIBaTh B  CBOUX JCWUCTBHUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUS JIIOJIEH C pa3HBIMH yOeXKACHUSAMHU, KyIbTYPHBIMH IIEHHOCTSIMH U COLUATbHBIM
MI0JIO’KEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MO3HABATENbHBIX M HCCIEIOBATENbCKUX 3a/1ady, YBAXKUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 0OCYKIEHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COAEPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENbHOCTH;



2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUICKON IPayKIAHCKOW HICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iniepex PoamHOM, ropIocTv 3a CBOM Kpail, CBOXO
Ponuny, cBOI SI3bIK U KYJBTYPY, MPOIILJIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MMPUPOTHOMY HACJICIUIO U TAMSTHUKAM MPUPOJIbI, TOCTIKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTH OIEHUBATH BKJIAJl POCCHMCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTUE OMOJIOTHH,
MMOHMMAaHMs 3HAYEHUsT OWOJIOTMM B TIO3HAHMM 3aKOHOB IMPHUPOJIbI, B JKU3HMU 4YEJIOBEKa W
COBPEMEHHOT0 00I11eCTBA;

UciHas YOSKIEHHOCTh, TOTOBHOCTh K CITY’)KCHHUIO | 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HaHUE JTyXOBHBIX LEHHOCTEMN POCCUICKOTO HapoJa;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHHUS;

CrOCOOHOCTH OIICHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJUTEIISIM, CO3JJaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMETHOM KU3HU B COOTBETCTBUU € TpaaulusiMu HapoaoB Poccuu;

4) 3cTETHYeCKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE TIPOSBIISTH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHUA, (GOPMHMPOBAHUSA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MMOHMMAaHKe U peaju3alus 3I0poBoro u 6ezomacHoro odpasza >KM3HH (3I0pOBOE MUTAHUE,
coOI0IcHNe TUTUEHUYECKUX MPAaBWJI U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHATHH U OTHAbIXA,
perynspHas ¢u3MyecKass aKTUBHOCTb), OEpPEKHOI0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH MpPaBWJI HWHAMBUAYAIBHOTO W KOJUJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOIEHUS aIKOTOJI,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10.1t00ue;

TOTOBHOCTH K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW U COLMAIbHOM HAMPaBIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYHO I€ATEIbHOCTS;

WHTEpPEC K pa3audHbIM cpepam mpodecCHOHATBHON AeITeTbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOp Oynymiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHBI;

TOTOBHOCTH U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO HA TPOTSHKEHUH BCel
KU3HU;

7) 3K0J10rH4eCKOr0 BOCIIUTAHUSA:

AKOJIOTHYECKH 11e71ecO000pa3HOe OTHOIICHHE K MIPUPOAE KaK HCTOYHHKY KH3HU Ha 3eMIle,
OCHOBE €€ CyIIECTBOBAHMUS;



MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KYJIbTYphI: MPHOOpPETEHHE OTbBITa IUIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOKHBIX ITOCIIEACTBUI U OKPYXKAIOIIEH Cpebl;

OCO3HAHME TJIO00ATBHOTO XapakTepa OSKOJOTHMUECKHX MpoOIeM M MyTed WX pelieHHs;

CIOCOOHOCTh MCIIOIB30BATh MIPUOOpETaeMble IPU U3YUEHUU OMOJIOTUH 3HAHUS M YMEHUS
IpU PEUIeHUH TPOOJIeM, CBS3aHHBIX C PAMOHAIBHBIM NPUPOIONOIL30BaHUEM (COONIOCHHE
MpaBHUJI MOBEIEHHUS B TPUPOJE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OUoCchepbl);

aKTUBHOE HENpPUATHE JACHCTBHIA, MPUHOCAIIUX Bpel OKPYXKaoUled MPUPOJHON cpene,
YMEHHE TPOTHO3UPOBATH HEOIATOTPHUSATHBIE SKOJIOTHMYECKHE IMOCIEACTBUS MPEANPHHIMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HAIMYAE PAa3BUTOTO SKOJOTUYECKOTO MBIIIICHUS, JKOJOTHYECKOH KYJIBTYphI, OTIBITA
NEATeTbHOCTH  JKOJIOTWYECKOH HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMMH B
MO3HABATEIbHON, KOMMYHUKAaTHBHOW M COIMAJBHON NpPAaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH JEATEIIEHOCTH SKOJIOTHYECKON HANPABICHHOCTH;

8) ueHHOCTH HAYYHOIO MO3HAHMS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS Haykl W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha JHajore KYJIbTYp,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUPE;

COBEPILIEHCTBOBAHKE SI3IKOBOW M YATATEILCKOW KYJIBTYpPBI KaK CPEJICTBA B3aUMOICHCTBHUS
MEXTy JTIFOJIbMU | TTO3HAHUS MHPA;

MMOHMMaHHe crherupuKn OUOJOTUM KaK HayKd, OCO3HaHUA €€ ponu B (PopMUpPOBaHUH
PaIMOHAIBLHOTO HAYYHOT'O MBIIIICHHS], CO3/IaHUHU LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaoIeM
MHpEe KaKk O eIMHCTBE TMPUPOJbI, 4YeloBeKa U O0OIecTBa, B TIO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTHM Ul COBPEMEHHOW HUBMIIM3AIMK: 00eCTeYeHUs
HOBOT'O YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHUM, CIIOCOOHBIX
pelarh pecypcHble mpobieMbl pa3BUTHS YEJIOBEUECTBA, MOUCKA IyTeH BBIXOJAa U3 INI0OATbHBIX
9KOJIOTMUECKUX MpolsieM U oOecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PALIUOHAIBLHOMY
MCI0JI30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUU OMOJOTMYECKMX 3HAHMM B LENSIX MOBBIIICHUS OOLICiH
KYJIbTYPbI, €CT€CTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIMOHAIbHOM
rPaMOTHOCTHU O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB TIO3HAHUS, HUCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TOJydaeMmble 3HAHUS MJIs aHauu3a W OOBSCHEHUS SIBICHUMN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUN, YMEHHE JelaTb 0O0OCHOBAHHbBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (D)AaKTOB W MMEIOMIMXCS JaHHBIX C LEJIbI0 MOJIy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OMOJIOTMYECKHE 3HAHUS IS pELICHUS
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HaHME IIEHHOCTH HAayYHON NeSTeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeTbHOCTh MHIUBUIYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HEMpPEephIBHOMY OOpa30BaHUI0 U CaMOOOpa3oBaHMIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMM MO OMOJOTMH B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATBI



MertanpeaMeTHble pe3ysibTaThl OCBOEHMsI yuyeOHOro mnpeamera «bvojorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHMUA MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXAUCIHUILUTHHAPHBIC
(MexTpeAMETHBIE) 00LIEHAYYHbIE TOHATHS, OTPAXKAIOLINE 1IEIOCTHOCTh HAYYHON KapTHUHBI MUpa
u CHCIII/I(l)I/IKy MCTOA0OB NNO3HAHUA, UCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HayKax (BeHIeCTBO, OHEpru,
SIBIICHHUE, IPOIECC, CUCTEMa, HAYYHBIM (HaKT, MPUHIMII, THIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, WUCCIICIOBaHUE, HAONIOJICHUE, M3MEPCHHE, IKCIEPUMEHT U JpPYyrue); YHUBEPCAIbHBIC
yueOHble NeiicTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC, PETyISTHBHBIE), 00ECIICUUBAIOIINE
dbopmupoBanre (YHKIMOHATHHONW T'PAMOTHOCTH W COITMAIBHON KOMIETCHIIMH OOYJarOIIUXCS;
CIOCOOHOCTh 00yJarOIINXCst WCIIO0JIH30BAaTh OCBOCHHBIE MEXTUCIUTITHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YyHUBEpCAJbHbIE Y4eOHblE JE€HCTBUS B II03HABATEIbHOM U
COLIMAIBHON ITPAKTHKE.

B pesynprate wu3ydeHuss OMONOTMH Ha YpPOBHE CpPEIHEr0 OOIero oOpa3oBaHUs Y
obOyuarorierocs OyayTr chopMUpOBaHBI MMO3HABATENIbHBIE YHUBEpPCAJIbHbIEC Y4eOHBIE NEWCTBUS,
KOMMYHHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HI)IC Z[CI\/JICTBI/H[, PEryIATUBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HI)Ie JIeI\/'ICTBI/IH, COBMECTHAs ACATCIIBHOCTD.

MerTanpeMeTHbIe Pe3yJbTaThl OCBOSHHUS IMPOTPAaMMBI CPEIHETO OO0IIero oOpa3oBaHHS
AOJIKHBI OTPaXXaTh:

OBJIa}IeHI/Ie YHuBEpPCAJIbHBIMHA y‘leﬁHBIMl/l Mmo3HaBaTeJIbHBIMU HeﬁCTBHﬂMH:

1) 6a30BblIe JJOruYecKHe AeHCTBUS:

CaMOCTOSITENIBHO (OPMYIHPOBAaTh M aKTyaJM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh IPU OCBOCHUU 3HAHUI MPUEMBI JIOTHYECKOTO MBIIICHUS (aHaIM3a, CHHTE3a,
CpaBHEHHUs, Kiaccuukanuu, OOOOIIEHUs), PACKPBIBATh CMBICT OHOJOTUYECKUX TOHATHN
(BBLIENATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATH CBSI3U C IPYTMMH HMOHATUSMU);

OTIPENeNIATh LIEeTN JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JOCTHIKEHHS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIO0JIb30BAaTh OHOJIOTUYECKHE MOHATHS JUIsl OObSICHEHUS (DAKTOB W SBICHUM KUBOM
MIPUPOJIbI;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIE, IeIyKTUBHbBIE, [10 aHATIOT'MH), BBISBIISAThH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMATPUBAEMBIX SBICHUSIX, (OPMYIHPOBATH BBHIBOJBI U
3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MOJICTIbHBIE CPEJICTBA AJIsl MPEICTAaBIICHUS CYLISCTBEHHBIX CBSI3ed U
OTHOIICHUI B U3Yy4aeMBIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYUN Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PeLIeHUs MPOOIEeMBI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHbIX
1 HEMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh, OIICHMBATh COOTBETCTBHE DPE3YJIbTATOB IIEISM,
OIICHUBATh PUCKU TOCIEACTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO H
KOMOUHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE 1eHCTBUSA:

BIIaJIETh HABBIKAMHU Y4e€OHO-HMCCIIEOBATENBCKONW M MPOEKTHON NIESTEIBHOCTH, HABBIKAMU
pazpeleHus mpoodiaeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOJIOB
pElIeHUs MPAKTUYECKHX 3a71a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;



WCIOJIb30BAaTh PA3IMYHbIE BUJIBI JIEATEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHHIO B y4EOHBIX CHUTYallUsSX, B TOM YHCIE TPHU
CO3JaHUH YYEOHBIX U COIMAILHBIX TPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHUECH, KITFOUEBBIMU
MOHATHSIMH B METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aul B 0OpPa30BATCIIBHON NEATCIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UpOBaTh 3a/ady, BBIJIBUIaTh
TUTIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTBI JUTSI JOKa3aTeIbCTBA CBOUX YTBEPXKACHUM, 33]1aBATh
MapaMeTpsl U KPUTSPUHU PEIICHHUS;

AQHAJIM3UPOBATH IMOJTYICHHBIC B X0JI¢ PEIICHUS 3a/1a9H PE3yJIbTaThl, KPUTUICCKH OI[CHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPESTEHHBIN OIIBIT;

OCYIIECTBIISITh IIeJICHANPABIICHHBIN TMOUCK IEPEHOCAa CPEICTB W CIIOCOOOB JEHWCTBUS B
npohecCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [03HABATCIBHYID W  MPAKTHYCCKyH0  oOnacTu
KU3HECSITSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX TPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HWJICH, IpeiaraTh OPUTHHAJIBHBIC MOJXOJbI M PEIICHUS, CTaBUTh
MPOoOJIEeMBI M 3a/1a4H, JIOYCKAIOIUE AlTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanueii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHWUKAX MHPOpMAIHMH (TEKCTe Yy4eOHOro mocoOus,
Hay4YHO-TIOMYJISIPHON JTUTEpaType, OMOJIOTMYECKUX CIIOBapsX M CHPaBOYHHKAX, KOMIIBIOTEPHBIX
0azax JnaHHbIX, B HHTepHeTe), aHaIM3UpOBaTh HHGOPMAIMIO PA3JIMYHBIX BUIOB U (Qopm
MIpe/ICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl U MPUMEHSATh Pa3IMYHbIE METOJBl MpPU TMOHCKE M OTOOpe
O6uosnoruueckoit nHGopMauu, He0OX0IMMOI J171s1 BBITIOJIHEHUS Y4EOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT MCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAIbHYIO (OpMY MpPEICTaBICHUS OUOJIOTHYECKOM
nHpopMmanuu (cxembl, TpaduKy, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

WCIOJIb30BAaTh HAYYHBIN S3BIK B KayecTBE CpPEICTBA MpU paboTe ¢ OMOIOrHYecKOi
uHpopmaluen: NPUMEHATh XUMHUYECKUe, (PU3MUecKne U MaTeMaTUYECKUE 3HAKH U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh W MpPeoOpazoBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HAaBBIKAMU pPACMO3HABAHUA U 3al(UThl MHGOpManuu, HHPOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiaeHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMHA BO BCEX cepax >KM3HU, aKTUBHO y4aCTBOBATh B TUAJIOTE
WM TUCKYCCHUHU TIO CYIIECTBY 00CYykJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATH
CYXJCHUS OTHOCUTEIIbHO BBHITIONHEHHUS TMpe/iaraeMoil 3ajJaud, YYWUThIBaTh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIIMHN APYTUX YUACTHUKOB AHATIOTA WIH JUCKYCCHH);

pacmo3HaBaTh HeBepOAlbHBIE CpEACTBA OOIIEHHs, MMOHUMATh 3HAUEHUE COLMATBHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYaAIlUi, YMETh CMIT4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJIETh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS U B3aMMOJACHCTBUS, NMOHUMATh HAMEPEHHUS
IPYrUX JIOJEH, MPOSIBISATh YBAKHUTEIHHOE OTHOLICHNE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHHUs C MCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas1 1eATEJIbHOCTD:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHJIMBUIYAIbHOW pabOThl IpH
pemeHnn OMOJIOTHYeCcKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHHUS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHNH y4eOHOM 3a1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NEHCTBHI C y4€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OpPraHU30BBIBATH U KOOPAWHUPOBATH
JEUCTBHS 0 €€ NOCTHKEHUIO: COCTABIIATH IIJIaH IEHCTBUM, PaCIpeIesaTh POJIU C yYYETOM MHEHUI
YYaCTHUKOB, 00CYXJaTh pe3yJIbTaTbl COBMECTHON paboTHI;

OIIEHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJIOTO yYaCTHUKA KOMaH/bl B OO pe3yibTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBATh WJEH C MO3ULHUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYaLMSIX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OgBy1ajeHNne YHHMBEPCAJIbHBIMH PeryJsATHBHBIMH JACCTBUAMM:

1) camoopranuszanms:

UCIOJb30BaTh OWOJOTMYECKUE 3HAaHUS [UId BBIABICHHS NpoOJIEM U HX pEIIeHUs B
KHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUM I1I€JIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKaxX IO OTHOLICHUIO K JKMBOW NMPHUPOAE, CBOEMY 3I0POBBIO0 U 3I0POBBIO
OKPYKAOINX;

CaMOCTOSTEJIBHO OCYILLIECTBIIATh IO3HABATENIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBbIE 3a7aud B 0Opa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSATEJIBHO COCTaBIIATh IJIaH pelieHUs NpoOieMbl ¢ yUETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM;

JiesIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHHIO U IPOSIBIICHUIO IIUPOKOH SPYIUIIMU B Pa3HBIX 001aCTIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIB:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTHb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HAaBbIKAMU TO3HABATEJILHON pedieKCHU KaK OCO3HAHUS COBEpPIIAeMbIX JEHCTBHH
Y MBICTMTEIBHBIX MPOLECCOB, UX PE3YIHTATOB M OCHOBAHUH, HCIIOJIL30BATh MPUEMBI pediiekcun
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHMMATh PELIEHUS M0 UX CHUKEHHUIO;

IIPUHUMAaTh MOTHMBBI U apTYMEHTBI IPYTUX IPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;



3) npunsATHE Ce0s M APYrux:

MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMAaTh MOTHUBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE IIPABO U IPABO APYTUX Ha OIINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.
HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUS COACpKaHUs ydeOHoro mpenmera «buomorus» Ha
yray0nEHHOM YpOBHE OPHCHTUPOBAHBI HA 00ecrieueHne MpoPIIIBHOTO 00YIEeHUs 00yJIarOIIIX CsI
o6uosnoruu. OHU BKJIIOYAIOT: criequpuyeckue Jisi OMOJIOTHY HaydyHble 3HAHUSI, yMEHUS U CIIOCOOBI
JEWCTBUI TI0 OCBOCHUIO, HHTEPIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI IESTEIHHOCTH TIO
MOJIYYECHUIO HOBBIX 3HAHUH M WX NMPUMECHCHHIO B PA3JIMYHBIX yYCOHBIX, a TAKKE B PEATbHBIX
KU3HEHHBIX CHUTyanusx. [IpeaMeTHbIe pe3ynbTaThl IPEACTABICHBI 10 TOaM U3YUeHHS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yaeOHOTO ipeamera «buomnorus» B 10 knacce n0IKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMUpPOBaHUU €CTECTBEHHO-HAYYHOI KapTHHBI MUPA, B TO3HAHWY 3aKOHOB TIPUPO/IBI M PEIICHUN
po0JIeM parMOHATFHOTO IPUPOIONIOIB30BAHNUS, O BKJIA/IE POCCHHCKUX U 3apyOe)KHBIX YIEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHHE CHUCTEMOM OHMOJOTMYECKHX 3HAHW, KOTOpas BKIFOYACT: OCHOBOIIOJIATAFOIIHE
OMOJIOTMYECKHE TEPMHMHBI M TOHSTHUS (KU3Hb, KJIETKa, OpPraHu3M, MeTaldoJIiu3M, TOMEeoCTas,
CaMOperyJsins, caMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE),
ononornueckre Teopun (kimerouynas Teopus T. IlIBamna, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yaenns (H. U. BaBunoBa — o meHTpax
MHOT000pa3us U MPOUCXOKIACHHUS KYJIbTYPHBIX PacTEHHUH), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOrO MOKOJIEHUS, PACHIEIUICHUS, YUCTOThHI TaMeT, He3aBUCUMOT0 HacnenoBanus . Mennens,
TOMOJIOTHUECKUX PSAOB B HaciencTBeHHON wu3menunBoctd H. WM. BaBunoBa), nmpuHIMIIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
HCCIIEIOBAaHUSIX KUBBIX 00BEKTOB (ONMCAHUE, U3MEPEHUE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLUIECTBEHHBbIC MPHU3HAKU: BUPYCOB, KIETOK MPOKAPHOT M IYKApHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHcIe OakTepuid, rpubOB, pacTCHMUIA,
KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTAaHOB M CUCTEM OPraHOB PACTEHHIA, )KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB KUBHEEATEIILHOCTH, MTPOTEKAIOIINX B OPraHu3Max paCTeHUIA, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTHYECKHX ITPOIIECCOB: OOMEHA BEIIeCTB (METa0O0IM3M), IPEBPAILICHUS SHEPTUH, OPOIKCHHUSI,
aBTOTPO(HOIO U TeTepoTPO(PHOTo TUIIOB MUTAHUS, POTOCUHTE3A U XEMOCHHTE3a, MUT03a, Mei03a,
rameToreHesa, sMOpuoreHesa, MOCTIMOPHUOHAILHOTO pa3BUTHS, pa3MHOKEHUS,
WHIUBUAYAIBHOTO DPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, T'eTepO3UcCa,
HCKYCCTBEHHOTO 0TOO0DA;

YMEHHME YCTaHABIIMBAaTh B3aHMMOCBSI3U MEXIy OpraHOUJIAMHU KIETKH U WX (PYHKUUSIMH,
CTPOEHHUEM KIIETOK Pa3HbIX TKaHEH M UX QYHKIUIMH, MEXIY OpTaHaMU U CUCTEMaMHU OPraHOB Y
pacTeHMii, >KMBOTHBIX M YeJOBeKa W UX (YHKIUAMU, MEXKIY CHCTEMaMH OPraHoB U HX
GYHKIUSAMHE, MEXIy dTamaMu OOMEHa BEIIEeCTB, 3TalaMU KIETOYHOTO IMKIIA W YKU3HEHHBIX
IMKIIOB OPraHM3MOB, JTamamMu O3MOPHOHATBHOTO pPAa3BUTHS, TEHOTHUIOM U (DEHOTHIIOM,
¢deHoTUNIOM U (pakTOpamMu cpesibl 0OUTaHHUS;



YMEHUE BBISBIATh OTIUYUTENbHbIC MPU3HAKUA >KUBBIX CHUCTEM, B TOM YHUCJE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUJISl I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

yMEHUE peniaTh OMOJOTUUECKHUE 3a/1a4H, BBISBIISTh TPUUMHHO-CIICICTBEHHBIC CBA3U MEXKTY
HCCTIEAYEMbIMU OMOJIOTUUECKHMU MPOIECCaMU U SIBJICHUSIMH, JI€JIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHHUU TOJY4YECHHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHSTH JIaOOpATOpPHBIE U MPAKTUYECKUE padOThI, cCOONMIOATh MpaBHia MPHU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bl, MPOBEPATH HUX OSKCHEPUMEHTAIBHBIMH CPEICTBAMH,
(dbopMynupys Leib UCCIEA0BAHUS, aHATM3UPOBATh MOJIyYE€HHBIE PE3YJAbTaThl U JEaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B y4eOHO-UCCIIEIOBATEILCKOW paboTe 1Mo OMOJIOTHH, SKOJOTUUA M
MEIIMIIMHE, TIPOBOJUMOM Ha 0a3e IIKOJIBHBIX HAay4YHBIX OOIECTB, W MYOJIMYHO TPEICTABIIATH
MOJTy4eHHBIC PE3ybTaThl HA YUCHUUECKUX KOH(PEPEHIIUX;

YMEHHE OLIEHUBATh 3TUYECKUE ACIIEKThl COBPEMEHHBIX UCCIIETOBAaHUI B 00J1aCTH OMOJIOTHH
U MEIUIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAIpPAaBIEHHOE H3MEHEHUE
Tr€HOMA M CO3/IaHHE TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP OyyIieit mpodeccuoHanbHOM ASSITEIFHOCTH B
obnactu OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOT UM, BETEPUHAPUH, CEIbCKOTO X0341CTBa, MUIIEBON
MIPOMBIIIJICHHOCTH, YIyOJIsTh MO3HABATEIbHBIA HHTEPEC, HAMPABICHHBIN HA 0CO3HAHHBIN BHIOOD
COOTBETCTBYIOIICH Mpodeccuu 1 MPOI0DKEHUE OMOJIOTHYECKOTO0 00pa30BaHUs B OpraHU3aIUsaX
cpenHero mpo(ecCHOHaTBLHOTO 1 BBICIIET0 00pa30BaHUsI.

[IpeameTHBIC pe3yabTaThl OCBOCHHS yueOHOTO ipeameTa «buosorusy B 11 Knacce n10KHBI
OTpaxarb:

c(hOpMUPOBAHHOCTH 3HAHHUI O MeCTe U POJIU OMOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(GbopMHUpPOBaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B IO3HAHUU 3aKOHOB
MPUPOJIBI U PELIEHUU JKOJIOTMYECKHX MPOOJIEM YEIOBEUYECTBA, 4 TAKXKE B PEUICHUH BOIPOCOB
paIOHAaIBLHOTO MIPUPOIOTIONIB30BaHUS, U B POPMUPOBAHUH LICHHOCTHOTO OTHOIIEHUS K PUPOJIE,
oOLIECTBY, YENOBEKY, O BKJaJ€ POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOT Y,

YMEHHE BJQ/IETh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOPAasl BKIIOYACT OMpEICIICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIMOJATAIOMIUX OHOJIOTMYECKUX TEPMHHOB M TOHATUN (BUT,
IKocucTeMa, Owocdepa), Ouonormdyeckue Teopun (dBoaronnoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBoitoiuu), ydenus (A. H. CeBeproBa — 0 MyTAX U HaAMpPaBJICHUAX
ssosonnn, B.U. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaiinOepra, 3apogpimeBoro cxoactsa K. M. bapa), mpaBuna (munumyma HO. JluGuxa,
9KOJIOTMYECKON MUpaMUIbl SHEPTHH ), TUIIOTE3bI (Tunote3a «mupa PHK» V. I'unbepra);

YMEHUE BIAJETh OCHOBHBIMM METOJAMHM HAYYHOIO TO3HAHHUS, HCIOJb3YEMbIMU B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB M DKOCHCTEM (OMHCAaHHME, H3MEpPEHUE,
HaO0/IeHNe, SKCIIEPUMEHT), CIOCO0AMU BBISBIICHUS W OLICHKH aHTPOIMOTEHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPHU3HAKU: BUIOB, OHOTEOIIEHO30B, JKOCHUCTEM H
ouocdepsl, CTaOMIM3UPYIOLIETO, MABMKYLIETO U pa3pbIBAIOIIEr0 €CTECTBEHHOI0 0TO0pa,
AIJIOTIATPUYECKOTO M CUMIIATPUIECKOTO BU000PA30BaHUS, BIUSHUS IBIKYIIINX CHJI ABOJIOIHH
Ha TeHO(OH]I MOMYSAIUN, MPUCTIOCOOTEHHOCTH OPraHU3MOB K Cpele OOMTaHMs, YepeIOBaHUs
HaIpaBJIEHUW YBOJIIOLMH, KPYTOBOPOTA BEILECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;



YMEHHUE YCTAaHABJIMBATH B3aMMOCBSI3U MEXK/Ty POLIECCAMHU 3BOJIOINH, IBIKYITUMH CHIIaAMHU
aHTPOIIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX HKOCHCTEM U MPUCHOCOOJICHUSAMU K HHUM
OpraHu3MOB;

YMEHHE BBISBISITh OTIUYUTEIIHHBIC MPU3HAKH KUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, a0MOTHUYECKHMX M OMOTHYECKUX KOMIOHEHTOB KOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHHI B IKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISi JOKa3aTelIbCTBA POJICTBA OPTraHMU3MOB PAa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3M OPTaHU3MOB M CpelIbl OOWTaHMs, €IMHCTBA YEJIOBEYECKHX pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOTOO0Opa3us BHJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHUE pemaTh OMOJOTHUECKUE 3a][a9H, BBISBIATH IPHUYNHHO-CIICICTBEHHBIE CBSI3H MEXKTY
UCCIIeTyeMBIMH OMOJIOTMYECKHMH TPOIIECCaMH U SIBIICHHUSIMH, JIeJIaTh BBIBOJBI M MPOTHO3HI Ha
OCHOBAHWU TIOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBINOIHATH JIAOOpaTOpHbIE W MPaKTUYECKHE padOThl, COONIIOaTh MpaBHIa MPH
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPITh WX OKCIICPUMEHTAIBHBIMH CPEJICTBAMH,
bopMymHpys 1ENb UCCIETOBAHNS, aHATTM3UPOBATH IOJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIIEIOBATEILCKONW paboTe MO OWOJIOTHH, SKOJIOTHU H
MEIWIIMHE, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJHMYHO TPEACTABISATH
MOJIy4YE€HHBIEC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIUX;

YMEHHME OLEHHBATh THUIOTE3bl U TEOPUM O TMPOUCXONKICHUM MKU3HHU, YeEJIOBEeKa H
YeJI0BEYECKMX pac, O MPUYMHAX, MOCIEACTBUAX U crocolax MpeAoTBpAIICHUs TI00abHBIX
W3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyymiei mpodecCuoHaIbHOU IeATeILHOCTH B
obnacTu OMOJIOTHH, SKOJIOTHH, IPUPOIONOIB30BaHUS, MEAULIUHBI, OMOTEXHOJIOTHH, ICUXOIOTHH,
BETEPUHAPUH, CETTLCKOTO XO3AWCTBA, MUIIEBOI MPOMBIILIEHHOCTH, YIIyOIsTh MO3HABATEIbHBIN
UHTEpPEC, HalPaBJICHHBI Ha OCO3HAHHBII BHIOOP COOTBETCTBYIOLIEH MPOodeccuu U Mpo0KeHNE
Ouosoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CPEAHEro Mpo(ecCHOHATBHOTO W BBICHIETO
o0OpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne
HaumenoBanue pa3aejioB U TEM NIPpOrpaMmMmabl Bceer KOHTpOJIbHBIe HpaKan (IIPI(prBI)Ie)
n/n ecKHe oOpa3oBaTe/bHbIE
0 padoTsI
padoTsbI pecypcsl
1 Buosnorus kak Hayka 1 https://resh.edu.ru/subj
ect/lesson/3827/
2 JKHBBIE CUCTEMBI U UX M3yYECHHE 2 1 https://resh.edu.ru/subj
ect/lesson/2486/
3 buonorus knerku 2 https://resh.edu.ru/subj
ect/lesson/2486/
4 XuMudecKast OpraHu3anus KIETKHU 10 2 https://resh.edu.ru/subj
ect/lesson/2486/
5 Ctpoenue ¥ pyHKIUH KIETKH 8 4 https://resh.edu.ru/subj
ect/lesson/2486/
6 OGMeH BELIECTB U NPEBPALIEHNE SHEPTHH B KIIETKE 9 4 https://resh.edu.ru/subj
ect/lesson/3927/
7 Hacnencreennas uHGOpMaNys U Pealu3alus €€ B KIETKe 9 https://resh.edu.ru/subj
ect/lesson/5352/
8 JKM3HEHHBIH KT KIETKH 6 1 2 https://resh.edu.ru/subj
ect/lesson/5352/
9 Crpoenue 1 (pyHKIMH OPraHU3MOB 17 3 https://resh.edu.ru/subj
ect/lesson/3653/
10 Pa3MHOKEHHE M pa3sBUTUE OPraHU3MOB 8 3 https://resh.edu.ru/subj
ect/lesson/3653/
['eHeTnka — HayKa O HACIEICTBEHHOCTH U M3MEHUMBOCTH
11 OPraHM3MOB 2 1 https://resh.edu.ru/subjec
P t/lesson/5352/
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 2 https://resh.edu.ru/s
ubject/lesson/2489/
https://resh.edu.ru/subj
ect/lesson/6760/
https://resh.edu.ru/subj
ect/lesson/6761/
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 2 https://resh.edu.ru/s



https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/2489/

ubject/lesson/2489/
https://resh.edu.ru/subj
ect/lesson/6760/
https://resh.edu.ru/subj
ect/lesson/6761/

14

T'eneTuka uenoBeka

https://resh.edu.ru/s
ubject/lesson/2489/
https://resh.edu.ru/subj
ect/lesson/6760/
https://resh.edu.ru/subj
ect/lesson/6761/

15

Cenexuusi OpraHu3MoB

https://resh.edu.ru/subj

ect/lesson/3653/

16

BroTtexHonorusa U cHHTETUUECKAsA OHOJIOTHSI

https://resh.edu.ru/subj

ect/lesson/3653/

17

PesepBHOE Bpems

OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME

102

29



https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/

INOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KosunuecTBo 4acos
K aT
on IIpak A
Ne TPOJa a
THYeC DJieKTpoHHbIE N (POBLIE 00pa3oBaTeIbHbIE
n/ | Tema ypoka Bcer | BHBI u3y4
KHe pecypcesbl
I 0 e eHH
padot
pabo |
bl
ThbI
Bbrosorus kak KOMIUIEKCHAsI HAyKa M KakK 9acTh 05.09 )
1 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO OO0ITECTBA
06.09 https://www.youtube.com/watch?v=SoHkTau2BUw
2 YpOBHHM OpraHu3alyy KHBOH MaTepuu 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=1 pp=1AQB
3 KpuTepuu KMBBIX CHCTEM 1 08.09
12.09
4 Mroroo0pasme xuBoro Mupa 1 https://resh.edu.ru/subject/lesson/5383/
Tect «BBeneHue B OHOJIOTUIOY» 13.09
https://www.youtube.com/watch?v=GzTO2vLzyLA
5 1 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjUJ
index=4 pp=1iAQB
15.09 https://www.youtube.com/watch?v=151V-fy1 KLc
6 Hcropus npecTaBiIeHUH O IPOUCXOKICHHH 1 list=PLqU6VDvRpuoiTLeXclBiRZ2JOh2BgbjUJ
KU3HNI index=6 pp=1iAQB
19.09
7 Ixenepumentet JI. Tlacrepa 1 https://resh.edu.ru/subject/lesson/5397/



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

Teopun BEYHOCTH KU3HU

20.09

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzY ECKQ

8
list=PLqU6VDvRpuoiTLeXclBiRZ2JOh2BgbjUJ
index=7 pp=iAQB

22.09 https://www.youtube.com/watch?v=IKstGzYECKQ

9 MarepuanucTiuieckie Teopuu list=PLgqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ

index=7 pp=iAQB
26.09 https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH60 Azrlw

10 DBOJIIOIUS XUMHYE-CKUX DJIEMEHTOB B . ) X :

KOCMHYECKOM TPOCTPAHCTBE list=PLqU6VDvRpuoiTLeXcIBiRZ2JOh2BgbjUJ
index=9 pp=1AQB
27.09 https://resh.edu.ru/subject/lesson/3840/
. [y —

11 OBpasoBaHue IIAHETAPHBIX CHCTEM httt?s.//www.voutube.co@watch V hfngOTpYb
Y list=PLqU6 VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

XUMHUYECKHUE MPEANTOCHUIKA BOSHUKHOBEHUS 29.09
KU3HUA .
12 https://resh.edu.ru/subject/lesson/3840/
03.10

13 | 3emun MICTOUHMKN SHEprHH H BO3pacT https://resh.edu.ru/subject/lesson/3840/

Y COBMA ChelEl Ha AbeBHei SeMe 04.10 https://www.youtube.com/watch?v=BD _60WhZv{

14 PEAR! Ha AP A list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjUJ
index=11 pp=1AQB

Cemunap no teme «IIpeamoceiiku 06.10
15 BO3HHUKHOBEHUS KU3HU HA 3eEMIIE)»
16 Teopus A.M.Onapuna 10.10 https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

Teopuu NpoOUCXOKICHUS

11.10

17 NPOTOBHOTIONUMEPOB https://resh.edu.ru/subject/lesson/1588/
18 Teopuu MPOKCXOKAEHHS IIPOTOOHOIIOIUMEPOB 13.10
19 DBOJIIONKS TPOTOOUOHTOB 17.10
DBoIONHMS TPOTOOMOHTOB 18.10
20 https://resh.edu.ru/subject/lesson/3847/
21 HauanpHbIe 3TaIbl OHOIOTHYECKOi SBOTIOINN 20.10
HauganpHble dTamsl OMOJIOrnYeCcKOn 24.10
22 SBOJIIOLIHHA
CemuHap 1o teme «COBpEeMEHHBIE MPEACTABICHUS 25.10
0 BO3HHUKHOBEHHH JKU3HU Ha 3emie». Tect
23
[IpenMer u 3aaun UUTOIOTHH. MeTOIbI 27.10
M3Y4YEHUS KICTKH .
24 https://resh.edu.ru/subject/lesson/2486/
XuMHUYecKasi OpraHu3aius KIeTKH. 07.11

25

HeOpFaHI/I‘ICCKI/Ie BCIICCTBA



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26 Benku. Uucrpykrax no Th. JlaGoparopHas 08.11
paboTta «DepMeHTaTHBHOE pacIlenIeHue
IepOKCU/Ia BOJOPOJA B TKAHAX OPTraHU3May
27 benku 10.11
28 Vraesoasl. Uuctpykrax no Th. JlaGopatopHas 14.11 https://resh.edu.ru/subject/lesson/3917/
paboTa «OnpeieseHne KpaxmMaia B PaCTUTEIbHBIX
TKAHSX
15.11
29 Kupsl u mumonas
Hyxnennossie kucimotsl. JIHK 17.11
30
21.11
31 Pubomyknennosbie kucioTs. TecTnposanue https://resh.edu.ru/subject/lesson/3917/
1 PHOOHYKIIEHHOBBIE KHCIOTHI 22.11
33 [eHeTHYECKUiT KO 24.11
34 Permkanus JJHK 28.11 https://resh.edu.ru/subject/lesson/5352/
35 ITpokapuoTHuecKas KIeTka 29.11 https://resh.edu.ru/subject/lesson/3917/
01.12
36 Jyrapuotuueckas kietka. Hapyxas https://resh.edu.ru/subject/lesson/5352/
[UTOMIa3MaTHYecKas MeMOpaHa.
37 |OpraHouzbl 5yKapHOTHYECKON KIETKH 05.12 https://resh.edu.ru/subject/lesson/3939/
05.12 https://yandex.ru/video/preview/168264230179934
14382 2text=%D0%B2%D0%B&8%D0%B4%D0%B
Mrerovicras 10 T, TTaGoparobmas babora 5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
- PYE ' paTOpHAY p %D0%B8%20%D0%BA%20%D1%83%D1%87%

«M3ydeHne cTpoeHus: paCTUTEIBLHOU U dKUBOTHOMN
KJIETOK I10J] MUKPOCKOIIOM»

D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%
D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BEF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

PactutennHas kieTka.

07.12

39 https://resh.edu.ru/subject/lesson/3939/
40 Mucrpyxrax o Th. Jlabopatopas pabora 1212 https://resh.edu.ru/subject/lesson/3939/
«Ha6JHOHeHI/IC 3a IBMKCHUCM IUTOIIJIa3MbI B
PACTUTCIIbHBIX KIICTKAX»
41 Kinerounoe simpo. Tect 13.12
42 AHa00JIHM3M 15.12 https://resh.edu.ru/subject/lesson/3927/
43 AnaGonusm 19.12
. 20.12 https://www.youtube.com/watch?v=-kTF5eSIdJA
44 | OHepreTIeckil oomer - karaGomsM list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjUJ
index=13 pp=1AQB
45 DHepreTuyeckuii 0OMeH - KaTaboam3M 22.12 https://resh.edu.ru/subject/lesson/3927/
ABTOTpOGHBIN TUIT 0OOMEHA BELIECTB 26.12
46
. 27.12 https://www.youtube.com/watch?v=bqGhE50XcL
47 | ABTOTPOQHEI THIT 0OMEHA BemiecTR w list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjUJ
index=12 pp=1AQB
48 XeMOCHHTE3 https://resh.edu.ru/subject/lesson/6770/

49

JKU3HEHHBIN IUKIT KIIETOK



https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

Murto3

50 1
Bupycsl u 6akrepuodaru
51 1
52 Bupycsl u 6akrepuodaru 1
53 KreTounast Teopusi CTpOCHHSI OpTaHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 Kiterounas Teopus cTpoeHMs OPraHu3MOB 1
55 O060011IeHre 3HAHUI 10 pa3aety |
«Yuenue o knerke». Tect
56 Bbecnonoe pa3mHoxeHne 1 https://resh.edu.ru/subject/lesson/6759/
57 BereratnBHO€E pa3MHOKEHHE 1
https://resh.edu.ru/subject/lesson/2489/
8 Tlonooe pasMHOKEHHE PasBUTHE MOTOBBIX 1 https://resh.edu.ru/subject/lesson/6760/
KJICTOK https://resh.edu.ru/subject/lesson/6761/
59 Meiios 1 https://resh.edu.ru/subject/lesson/1581/
60 Meiio3 1 https://resh.edu.ru/subject/lesson/2217/
61 OmnonotBopenue. Tect 1 https://resh.edu.ru/subject/lesson/1580/
62 Kpartkue ucrtopuueckne cBeficHUS 00 OHTOTEeHE3e 1
63 OMOpHOHATBHBIN MTEPUO PA3BUTHS 1
64 OMOPHOHATLHEI IEPUOTL PasBHTHA 1 https://resh.edu.ru/subject/lesson/2458/
65 Oprasnorenes 1 https://resh.edu.ru/subject/lesson/5359/
66 Opranorenes 1
67 KnoHnupoBaHue pacTeHHi 1 5KHBOTHBIX 1 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

[TocTaMOpHOHAIBHBIN TIEPHO]] PA3BUTHS

68
69 TocTombpuonaLHEIA NICpHO pasBuTHA https://resh.edu.ru/subject/lesson/5630/
70 JKu3HEeHHBII UK 1 YepeIoBaHre TIOKOJICHUH https://resh.edu.ru/subject/lesson/5630/
y pacTeHuit https://resh.edu.ru/subject/lesson/5385/
CXOJICTBO 3apobIlIcii U SMOPHUOHATBHAS
71 TUBEPreHIUs
Pa3BuTHE OpraHu3MoB U OKpyKaromias cpeaa
72 https://resh.edu.ru/subject/lesson/5359/
7 Pa3BuTHE OpraHn3MoB U OKpYIKaromas cpeaa
TectupoBanue o teme «MHIUBUIYyATIBHOE
74 pa3BUTHE OPTraHU3MOBY
Hctopus pazBuTHs peacTaBICHUN O
75 | HACICACTBCHHOCTH M H3MCHHIUBOCTH https:/resh.edu.ru/subject/lesson/5386/
76 (COBPEMEHHEIC NPE/ICTABIICHHA O CTPYKTYPE rewa https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

3aK0H eMHO00Pa3Us MEPBOTO MOKOJIECHUS

77
3aKoH paclerieHus

78 https://resh.edu.ru/subject/lesson/4725/
HenonHoe 1oMUHUpPOBAHMUE. .

79 A . P https://resh.edu.ru/subject/lesson/4725/
MHOeCTBEHHBIN aJlJICIU3M

80 JuruOpuiHOE U OJUTHOPHUIHOE CKPEITUBAHNE. https://resh.edu.ru/subject/lesson/4755/
Tperuii 3akon Menaeinst

81 [TpakTuueckas pabota «PeleHne reHeTHYeCKux
3aJ1a4 Ha MOHO- ¥ TUTHOPHTHOE CKPEITUBAHUE)

82 AHaIM3UPYIOIIEE CKPENIUBAHUE

83 XPpOMOCOMHAsI TEOPUS HACIIEICTBEHHOCTH
[IpakTnueckas pabora «Pemenune

84 TCHETHYECKUX 3a/1a4 Ha CICIICHHOE
HaCJICIOBAaHUCH

&5 I'enetuka mona. HacnenoBanue mpu3HAKOB, https://resh.edu.ru/subject/lesson/5387/
CIICTUICHHBIX C ITOJIOM

86 [TpakTuueckas pabota «PemeHne reHeTHYecKnx https://resh.edu.ru/subject/lesson/5387/
3aJla4 Ha CIEIUICHHOE C M0JIOM HACJICI0BAHUEY
I'eHOTHI KaK LEJIOCTHAs CHCTEMA.
BsaunMonelicTBue reHOB

87
I'eHOTHI KaK LEJIOCTHAsS .

88 H . https://resh.edu.ru/subject/lesson/5387/
cucrema. B3zaumoieiicTeue
I'CHOB
[IpakTnyeckas pabota «Pemenne

89 https://resh.edu.ru/subject/lesson/5387/

TeHEeTUYECKMX 3a7a4 Ha B3aUMOJCHCTBHE
TCHOB»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

Cemunap no teme «OCHOBHBIE 3aKOHOMEPHOCTHU

90
HACJIEACTBEHHOCTH
T )
91 CCTHPOBAHHE «OCHOBHEIE 3AKOHOMEPHOCTH https://resh.edu.ru/subject/lesson/3653/
HACJIENCTBEHHOCTI
92 I'enoTnnnyeckass U3MEHYNBOCTD https://resh.edu.ru/subject/lesson/3653/
I'enoTnnnyeckass U3MEHYNBOCTD
93
Myranuu
94 https://resh.edu.ru/subject/lesson/3861/
Myranun
95 https://resh.edu.ru/subject/lesson/3861/
(0)) )
96 CHOTHIIHECKAA HSMEHIUBOCTD https://resh.edu.ru/subject/lesson/3861/
97 HNuctpykrax o Th. JlaboparopHas
pabota «/3yyeHrne N3MEHIUBOCTH
HNuctpykrax o Th. Jlaboparopnas pabota
98 «ITocTpoeHue BapuallmOHHOW KPUBO https://resh.edu.ru/subject/lesson/3939/
99 CemuHap 1o teme «OCHOBHBIE
3aKOHOMEPHOCTH U3MEHYHBOCTH
100 MeToapbl U3ydeHusl FTEHETUKH YEJIOBEKA.
[IpakTuueckas padota «CocTaBieHHE
POJOCTOBHBIX)»
101 HacnencrBeHusie 3a001€BaHus U UX

NpeAYNpexXICHNUE



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

PesepBHriii ypok. [ToBTOpenue, 06001meHue,
102 cucremaru3anus 3HaHuii Mtorosas padora 3a 1 1
kypc 10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 30

XAPAKTEPUCTUKA OHEHOYHBIX ITPOLHEAYP HA YPOKAX
BNOJIOI'NA

YcTHas NMPOBEPKA KAK ME€TO/ OLICHUBAHUA NMPEAMETHBIX PE3yJAbTAaTOB

YcTHas mpoBepKa MIUPOKO UCTIONB3YETCSl HAa ypOKax OMOIOrUH.

@poHTanbHas TMPOBEpPKa TMO3BOJISIET OMPOCUTH OONBIIOE KOJIMYECTBO OOYUYAIOIIMXCA IO CPaBHEHHUIO C
UHAUBUAYATbHON TNpOBEepKON HMHOusuodyanvHas ycmHas npoeepka TO3BOISET BBISIBUTh  COACPKATEIBHYIO
KOPPEKTHOCTh OTBETa, €r0 IMOCJIEeA0BATEILHOCTD, MOJHOTY U TIYOHHY, CAMOCTOSITENBHOCTh CYXKIEHUU, KYJIbTYpYy
peyun.

OcHoBHBIE TpeOOBaHMS K TPOBEICHUIO MHANBUAYaTbHON YCTHON IPOBEPKH CIIEAYIOIIHE:

" TIOJIFOTOBKA K OTBETY: OOy4aroIIeMycs MpenocTaBisieTcss Bpems (3—5 MUHYT) JIsl TOATOTOBKU K OTBETY; MPHU

OTBCTC JIy4lIC pa3pCUiaTh I10JIb30BATHCA CBOUM IINIAHOM HJIX OIIOPHBIM KOHCIICKTOM;,

" CIymIaHu¢ OTBC€Ta YUYHUTCICM H KJIaCCOM: YYHUTCIb JACT KJIacCy «YCTAaHOBKY Ha CIYIOAHHUC» IIpeiiaras
BBICIIYIIATb OTBCT U CACIATh 3aMCUYAHHC, JOIIOJHCHUC, IaTh PCUCH3HWIO Ha OTBCT WJIHM OLUCHHUTDL U 000CHOBATH

OLICHKY, 33J1aTh BOIIPOCHI O TOHUMAHUN KOHKPETHBIX MOJIO)KEHUM, OUEHUTh KYJIbTYpY PEUH T. 1.;

= O6CY>KI{€HI/IG OTBCTa KJIAaCCOM WJIM YUYHUTCJIICM U BBICTABJIICHHUC OLICHKH.




Kpurtepnu oieHKH yCTHBIX OTBETOB

Ommemxka Kpumepuu



«S» Oyenka «5» cmagumcs, eciu y4eHuK:
" [IOKa3bIBAET INIyOOKOE U MOJHOE 3HAHUE U TIOHUMAHHE BCETro
MPOrpaMMHOI0 MaTepuaa; MoJHOE IOHUMAHUE CYLTHOCTH
paccMaTpUBaEMbIX OHATUH, SIBIICHUA U 3aKOHOMEPHOCTEN, TEOPHUH,

B3aHMOCBS3EH;

" YMCCT COCTAaBUTH MOJIHBIN U HpaBI/IHBHBIfl OTBCT Ha OCHOBC
N3YUYCHHOT'O MaTCpuralia, BbIIACIIATH I'NITABHBIC IMOJIOKCHUA,
CaMOCTOSATCIIBHO MMOATBCPKAATE OTBCT KOHKPCTHBIMU IIPUMCPAMH,
(I)aKTaMI/I; CaMOCTOATCIIBHO U apTYMCHTUPOBAHHO ACJIATh dHAJIN3,

O606III€HI/IH, BBIBO/JIbI; YCTAHABJIMBATDb MCKIIPCAMCTHBIC CBA3U

(Ha OCHOBE paHee MPHOOPETCHHBIX 3HAHUI) U BHYTPHIIPEIMETHBIC
CBSI3M; TBOPYECKH MPUMEHSTH MOJYICHHBIC 3HAHUSI B HE3HAKOMOM
CUTYaINH; TIOCJIeIOBATENIBHO, YETKO, CBI3HO, 00OCHOBaHHO

1 0€301TMO0YHO M3JIaraTh Y4eOHBIM MaTepHa,

" YMCCT COCTABJIAATH OTBECT B JIOTUYECKOM [IOCJICA0BATCIIBHOCTHU

C UCIIOJIb30BaHUEM TIPUHATON TEPMUHOJIOTHH; JIeJIaTh COOCTBEHHBIC
BBIBOIBI; (POPMYJIHUPOBATH TOYHOE OMPEICIICHIE U UCTOJKOBAHUE
OCHOBHBIX ITOHSTHM, 3aKOHOB, TCOPUH;

" MOJXXET MPU OTBETE HE TIOBTOPSATH JOCIOBHO TEKCT YUCOHHUKA;

U3JIaraTh, MaTepUal JINTEPATYPHBIM S3BIKOM; TPABUIIBHO

1 00CTOSTEJIBHO OTBEYATh Ha AOIIOJITHUTCIIbHBIC BOIIPOCHI YUUTCIIA,
CaMOCTOATCIIbHO M PAIMOHAJIBbHO HUCIIOJIb30BATh HAIJIAAHBIC

ocoOusi, CipaBOYHbIE MaTepHalIbl, yY€OHUK, TOTOJIHUTEIbHYIO



JUTEPATYPY, NEPBOUCTOUHUKU; MPUMEHSTh CUCTEMY YCIOBHBIX
0003HaYeHUH TIPU BEJICHUH 3AIUCEH, COMPOBOKAAIONINUX OTBET;
MCII0JIb30BaTh JJIs JOKA3aTeIbCTBA BHIBOJOB U3 HAOIIOICHUM

U OTIBITOB;

CaMOCTOSITEILHO, YBEPEHHO U 0€30IIMO0YHO TPUMEHSET
MOJIYYEHHBIE 3HAHUS B PELICHUU MPOOJIEM HAa TBOPUECKOM YPOBHE;

AOITYyCKAaCT HC Oonee OAHOI'O HCA0YCTA, KOTOpBIﬁ JICTKO UCTIPABJIACT

I10 Tpe6OBaHI/IIO YUUTCIISA, UMCCT H€O6XOI[I/IMBIe HaBbIKH pa6OTBI



¢ mpubopamu, YepTexaMu, CxeMaMmu, rpadpukaMu, KapTamu,
COIIYTCTBYIOILIMMHU OTBETY.
«4» Oyenka «4» cmagumcs, eciu y4eHuK:
® [I0Ka3bIBAECT 3HAHUE BCETO U3YYECHHOI'O IPOTPAMMHOI0 MaTepHUana;
JIaeT TMOJIHBIM U MPaBUIbHBIA OTBET HA OCHOBE U3YUYEHHBIX TEOPHI;

AOITYCKAacT HC3HAYUTCIIbHBIC OINOKH U HCO04YCThI

IPU BOCITPOU3BEICHUHU U3YUYEHHOT0 MaTepuasia, HeOOoIbIne
HETOYHOCTH MPU UCTIOJIBb30BAHUM HAYYHBIX TEPMUHOB

WM B BBIBOJIaX, 000OIICHUSAX U3 HAOMI0ICHUI; MaTepHall U3j1aracT
B ONPE/ICIICHHOM JIOTMYECKOM MOCIIe0BATEILHOCTH, TIPH 3TOM
JOTMyCKaeT OHYy HerpyOyro omuOKy v He 60Jiee IBYX HEJI0YETOB,
KOTOPBIE MOXKET UCIPABUTh CAMOCTOSITEIILHO TIPU TPeOOBaHUH

WJIM HEOOJIBIIION TTOMOIIM MPEeTo/IaBaTes; MOATBEPKIACT OTBET
KOHKPETHBIMH IIPUMEPaMU; MPABIIILHO OTBEYAET

Ha JIOTIOJIHUTEIIBHBIC BOIIPOCHI YUUTEJIS;

" YMCCT CAMOCTOATCIILHO BBIACIIATH I'TIABHBIC ITOJIOKCHHSA

B M3YYCHHOM MaTepuase; Ha OCHOBaHUU (DaKTOB M MPUMEPOB
0000111aTh, JeIaTh BHIBO/IBI; YCTAHABIMBATH BHYTPHUIIPEIMETHBIC
CBSI31; MOKET IPUMEHSTh MOJIyUYCHHbIC 3HAHUS HAa TIPAKTUKE
B BUJIOU3MEHEHHOM CUTYyalllu, COOJII01aTh OCHOBHbBIE MPaBUIa
KYJIbTYpbl YCTHOM peuu; KCI0JIb30BATh MPU OTBETE HAYUYHBIE
TEPMUHBI;

" He o0Ja/aeT JOCTATOUYHBIM HABBIKOM PabOTHI CO CIIPABOYHOM

JUTEPATypOH, yueOHUKOM, IEPBOUCTOYHUKOM (PABUIIHLHO



OPUEHTHUPYETCSI, HO pab0TaeT MEJJICHHO)



«3» Oyenka «3» cmagumcs, eciu Y4eHuK:
" YCBaMBAET OCHOBHOE COJIepKaHUE YU4eOHOro MaTepurala, HO UMeeT
npoOeibl, HE MPEMSITCTBYIONINE TaIbHEUIIIEMY YCBOCHHUIO

IPOrpaMMHOI0 MaTepuana;

" M3JlaraeT MaTepHuall HeCUCTEMAaTU3UPOBAHHO, (hparMEeHTApPHO,
HE BCEr/a MOCIEeN0BATEIbHO; IOKA3bIBAET HEAOCTATOUYHYIO
c(hOpMHUPOBAHHOCTH OTJEIBHBIX 3HAHUM U YMEHUH; c1ab0

apryMEHTHPYET BBIBOJIBI U 0000IIIEHNS, TOMyCKaeT OMMUOKU

npu ux GOpPMYITUPOBKE; HE UCTIONB3YET B KAUECTBE JI0KA3aTeNIbCTBA



BBIBOJIbI U 0000IIICHUS U3 HAOIIOACHUMN, ONTBITOB WU JIOMYCKAET
OIHUOKYU MIPU UX U3T0KEHUU; JA€T HEUETKUE OMPEICIICHUS
TIOHSTHI;

" UCHBITHIBACT 3aTPYAHEHHUS B IPUMEHEHUH 3HAHUI, HEOOXOIUMBIX
JUISL peIICHUS 3a/1a4 Pa3IMYHbIX TUIIOB, MPAKTUYECKUX 3aJaHUN,

npu 00bSICHEHUU KOHKPETHBIX SIBIEHUI Ha OCHOBE TEOPUI

" 3aKOHOB; OTBCYACT HCITOJIHO HA BOIIPOCHI YUUTCIIA
NI BOCIIPOU3BOAUT COACPIKAHUC TCKCTA yqe6HHKa, HO
HEAOCTATOYHO IMOHUMACT OTACIBHBIC ITOJOKCHUA, UMCIOIIIUC

BaKHOE 3HAYCHHUE B ITOM TEKCTE, Homyckas 1—2 rpyObie ommuOKu
«2» Oyenka «2» cmagumcs, eciu Y4eHuK:

® HC YyCBAMBACT M HC PAaCKpPhIBACT OCHOBHOC COACPKAHHUEC MaTcpHuaia,
HC 3HACT UK HC IMTOHUMACT 3HAYUTCIIbHYIO YaCTh ITPOTPaMMHOI'O
MaTtcpualia B IIpCAcCiIaX IMOCTAaBJICHHBIX BOIIPOCOB; HC ACIACT

BBIBOJIOB M O0OOIIEHHIA;

" pMeeT cl1abo copMUPOBAHHBIC U HETIOJIHBIE 3HAHUS, HE YMEET
IIPUMEHSATH UX MPU PELIEHUH KOHKPETHBIX BOIIPOCOB, 3a]1a4,

3aIaHuH 110 o0pasiy;
" [pU OTBETE Ha OJIMH BOMPOC JOIMYyCKaeT Oosee 2 TpyObIX OMMOOoK,

KOTOPBIC HC MOKET UCIIPABHUTH AAKC IIPH IIOMOIIKU YUHUTCIIA

IIncbmennas NMpPpOBEPKaA KaAaK ME€TOA OLICHUBAHHUSA

NpeaAMETHBIX PE3YyJIbTAaTOB

ITucemenHas IIPOBCPKA IMOJIy4acT BCC Oonee MIUPOKOC INPUMCHCHHNEC KaK MCTOJA OLCHHUBAHMA 3HAHUU U YMCHI/Iﬁ

IIKOJIBbHHUKOB.



[TucemenHast ¢opma MoOKeT OBbITh MCHOJIb30BaHa JI MPOBEPKH YCBOECHHA Y4YEOHOro Marepuana Ha Tpex
YPOBHSX:
1-11 yposens.: yMEHHE ONMCHIBATH XOJ SIBJICHUI; 3HAHUE Ha3BaHUN MPUOOPOB, 00JIACTU MX MPUMEHEHUS; 3HAHHUE

OYKBEHHBIX 0003HAUEHHUIT; 3HAHUE YCIOBHBIX 0003HAUEHUIT; YMEHHE N300pakaTh UX Ha YepTexKax.

2-Ul yposenv. 3HAHWE U TMOHMMaHuE (OPMYJIUPOBOK 3aKOHOB;, 3HAHUE | IMOHUMAaHHE OUMOJOTUYECKUX

TCPMHUHOB; 3HAHUC onpe;[eneHI/Iﬁ.

3-u YpPO6€Hb., YMCHUC IIPUMCHATH TCOPUIO JIJIA OOBSICHECHUSA HCKOTOPBIX HaCTHBIX SIBJICHI/Iﬁ; YMCHHUC I‘pa(l)I/IIICCKI/I
1/1306pa>1<aTb B3aUMOCBA3b MCKIY SABJICHUAMU, OIPCACIIATH XAPAKTCP 3TOH CBA3H, C(bOpMI/IpOBaHHOCTB OTACIBbHBIX
(TCXHUYICCKUX TIPUCMOB» YMCTBGHHOﬁ ACATCIIBHOCTHU (COCTaBHGHI/Ie I1aHa OTBCTA, YMCHUC HAXOIUTb HYKHBIC

CBCACHUA B KHUT'C, CIIPABOYHHUKE U T. H.).

IIucemennas IMIPOBCpPKa OCYIICCTBILACTCA B BHIAC OMOJOTHYECKHUX JAUKTAHTOB, KOHTPOJIBHBIX, IIPOBCPOYHBIX U

CaMOCTOATCIIBHBIX pa60T, TCCTOB, OMOJOTrHYECKUX 3ajaad.

buoJsioruyeckni JMKTaHT
buonornveckuii AuUKTaHT — ¢dopMa THUCBMEHHOTO KOHTPOJS 3HAaHUNM ©W yYMEHHMH oOydarmuxcs. OH
MpecTaBiIsieT co0O MmepeyeHb BOIPOCOB, HA KOTOpbIe OOydalmuecs JODKHBI JlaTh He3aMeJIUTEIbHbIE U
KpaTKHe OTBETBHL.  bBHMONOrMYECKUN JUKTAHT MPOBOAMUTCA C LEIBIO ONPEACICHHUS KPATKOCPOYHOM MaMATH
0Oy4JaromuXxcs B KOHIIE WM Havalie ypoKa.
Jlnst ynoOcTBa mMpoBepKH pabOThl PEKOMEHIYETCSl CKPBIBATh KOJIMYECTBO TEPMHUHOB, KpaTHOE mATH: (20 MUHYT
— 15 «CKpBITBIX TEPMUHOBY, 15 MUHYT —

10 «CKpBITBIX TEPMUHOBY, 10 MUHYT — 5 «CKPBITBIX TEPMUHOBY).

KpHTepnn OIICHKH OMO0JIOrHYeCKOro AUKTAHTA

Ommemxka Kpumepuu



«5» 5—10-15 npaBuIBHBIX OTBETOB

«» 4—-8—12 npaBUIBHBIX OTBETOB

«3» 3—6—9 npaBUIIbLHBIX OTBETOB

«2» 2—4—6 uin MEeHee NPaBUIIbHBIX OTBETOB
TecTupoBanue

TecTupoBaHre — KOHTPOJIb 3HAHWW C MOMOIIBIO TECTOB Pa3IMYHOro Tuna. Kak mpaBuio, T€CT BKIIOYAET TPHU
KOMIIOHCHTA: CHCTEMY 3aJaHul, CHUCTeMY NPOBEPKH, 3aUKCUPOBAHHYIO JOKYMEHTAJIbHO, 0OpaOOTKY M aHaIH3

PE3yNIbTATOB.



Kpurepuu oueHKkH TecTOBBIX padoT

Hpoueﬁm OM MAKCUMANBLHO B03MOICHO20 KOIUYecmeda 06auios

Ommemrka
3a mecmosy pabomy
«5» Y4eHUK BBINOJIHUII IPABUIIBHO:
80—100% ot obO1ero yuciia 6aIoB
«y 60—-79% ot o61Iero yrciia 6aIoB
«3» 40-59% ot o011ero yncia 0ayuioB
«2» menee 40 % ot oO1ero unciia 0aaIoB WIK HE MPUCTYIIUI K paboTe,
WJIM HE TIPEICTaBUII €€ Ha MPOBEPKY
Kputepuu oneHKH 0M0J10rH4ecKUX 32124
Ommemka Kpumepuu
«5» " [paBUJIBbHO OdOpMIICHA 3a]1aua;
" B pelIeHUU HET OIIHNOOK;
" peIIeHUEe COMPOBOXKIACTCS OOBSICHEHUEM;
"  3anucaH OTBET
«4y " [IpaBUJIBHO OdOpMIICHA 3a]1a4a;

" B pEUICHUHU HET OLIUOOK;
»  pemeHue ohopmiieHo 0e3 00bICHEHNS,

® 3amnmcaH OTBET



«3» " [paBUIIbHO O0dOpMIICHA 3a]1a4a;

" B PCHICHHM 3ama4d JONYIICHBI 2 HECYIICCTBCHHLIC OINOKHU

C HapymieHrueM ohOopMIICHHS 3a1ad;
* penieHue ohopmIIeHO 0e3 OOBICHEHUS;

® 3allMCaH OTBET

«2» " JIOMNYILEHbI OIIKUOKH MPU OPOPMIICHUH 3a/1aUu;

"  UMCHOTCHA FPY6LIG OIINOKH B PCUICHUU 3a1a4,

® OTCYTCTBYCT PCIICHHC 3a1a4u

«I» " VYYCHHK HC IIPUCTYIIUII K BBIIIOJTHCHUIO pa6OTLI;

" YYEHUK HE MPeNOoCTaBUI pabOTy Ha IPOBEPKY YUUTEIIO



JlaGopaTtopHasi paGoTa Kak (popMa OLIEHKH NPeAMETHBIX Pe3yJIbTATOB

JIaGopatopHbie pabOThl B OTJIMYKE OT YPOKa MPOBOJAATCS METOJIOM CAMOCTOSITENIbHOU paOOThl — HAOIIOIEHUS U
AKCTIIEPUMEHTA.
[Tpu 3TOM MOAOUparOTCs TaKKE OMBITHI M HAOIOJEHHUS, KOTOPbIE MOXKHO IMPOBECTH B YCJIOBHUSAX Kiacca B

TeueHue 45 MUH.

Kpurtepuu oueHkH 1a00paTOPHBIX U NPAKTHYECKHUX padoT

Ommemxka Kpumepuu

«5» " BBLINOJIHEHA PaboTa B MOJHOM 00beMe

¢ cobJIroIcHueM HEOOXO0IUMOM MOCTIEI0BATEILHOCTH MTPOBEICHUS
OTIBITOB U U3MEPEHUI;
" CaMOCTOSITEIBLHO U PAIMOHAIBHO BBIOPAHBI U ITOTOTOBJICHBI

JJIA OIIbITa BCC HGO6XOI[I/IMOC 060py,[[0BaHI/I€, BCC OIIBITHI

IIPOBEJICHBI B YCIOBUSAX M PEKUMAX, 00ECIEYMBAIONIUX MOTyUYEeHHE
PE3YNIBTATOB U BHIBOJOB C HAMOOBINIEH TOYHOCTHIO;

" B IPEACTABICHHOM OTYETE MPABUIIBHO U AKKYPATHO BBIIIOJIHEHBI
BCE 3aIKCH, TAOIHIIbI, PUCYHKH, YEPTEKH, Tpa()UKH, BEIUUCICHUS

N CACJIaHbI BEIBOABI,
" IIPABUJIBHO BBIIIOJITHCH aHAJIN3 HOFpeHIHOCTeﬁ;

* coOxrofieHBI TpeboBaHMs 0E€30MaCHOCTH TPYIa



«“»

Q3»

OIIBITBHI IPOBEACHEI 110 HpGI[JIO)KCHHOfI YUUTCIIEM TCXHOJIOTUH

C CO6J'IIOI[CHI/ICM IIpaBuJI TCXHUKHU 6630HaCHOCTI/I;

paboTa BBIMIOJHEHA MOJHOCTHIO, HO B HEM He OoJiee 0JTHOU
HerpyOo# OolMOKH U OHOTO HEJIOUETa; UK He 0ojiee Tpex

HEJIOUCTOB;
paBUIBHO 0(OPMIICHBI PE3YyJIbTAaThl ONBITOB B TETPAJIHN;

B KOHIIE KaXXJ10# JJabopaTOpHOU pabOThI 3aMMCaH BHIBO

110 UTOTaM BBITTOJTHEHHON paboThI (BBIBOJ (DOPMYIIHpPYETCS

UCXOJI U3 11e7u paboThl) (J1abopaTopHas pabora 6e3 BeIBOIA

HE OIICHUBACTCS BHIIIE «4)
paboTa BBITIOHEHA HE MMOJIHOCTHIO, HO 00BEM BBIMIOJTHEHHON YacTH

TAKOB, YTO MOJKHO CACJIaTb BbIBOJbI, NI €CJIK B XOAC ITPOBCACHHUA

OTIBITa U U3MEPEHUM OBUTH JOIYIIECHBI CICAYIOIINE OIIHOKH:

ONBIT IPOBOAUIICS B HEPALIMOHAIBHBIX YCIOBHUSIX, UTO IIPUBEIIO
K MOJIYYSHHIO PE3YJIbTATOB C OOJIBIIEH MOTPEIIHOCTHIO,

nJjim

B OTUETE OBUIN JOMYIICHBI B 00IIEH CIIOXKHOCTH HE 0ojiee TBYX

omuOOK (B 3aMMUCIX CAUHUI], U3MEPECHUAX, B BEIYUCICHUSAX,



@»

rpadukax, TabnuIax, cxemax, aHaJau3€e NOrPeIHOCTEN U T. 11.)
HE IPUHLMIHAIBHOIO JUIsl JaHHOW paOOThl XapakTepa,

HE TOBJIMABILUX Ha Pe3yJbTaT BbIIIOJHEHNUS,

nJjin

HE BBINOJIHEH COBCEM HJIM BBITIOJIHEH HEBEPHO aHAIH3
MIOTPELIHOCTEN,

nJjain

paboTa BBINIOJIHEHA HE MOJHOCTHIO, OJHAKO O0BEM BBIMOJIHEHHOM
YacTH TaKOB, YTO MO3BOJIET MOJYYUTh MPABUIIBLHBIE PE3YJIbTATHI
Y BBIBO/JIbI 10 OCHOBHBIM, TPUHIIMIHAIBHO BaYKHBIM 3aJa4aM
paboThI

paboTa BBIIIOJIHEHA HE MOJIHOCTHIO M 00BbEM BBIIIOJHEHHON 4acTH

pa6OTI>I HC ITO3BOJIACT CACIIATD IIPABUJIBHBIC BBIBO/IBI,

nim

OTIBITHI, H3MEPEHUSI, BEIYUCIICHUS, HAOIOICHUS TIPON3BOIHINCH
HETIPaBUITBHO,

nim

B X07I¢ paOOTHI U B OTYETE OOHAPYKWIIUCh B COBOKYITHOCTH BCE
HEJO0CTAaTKH, OTMEUYCHHBIC B TPEOOBAHUIX K OIICHKE «3»;

B TEX CITydasX, KOT/aa 00yJaronIuiicsi oKa3al OpPUTrHHATIbHBIN

¥ HanOoJiee parMOHAIBHBIN MTOIX0/T K BBITTOJTHECHUIO PA0OTHI

Y B Iporiecce padoThl, HO HEe U30eXKall TeX WM UHBIX HEIOCTaTKOB,
OIIEHKA 3a BBHITIOJTHEHHE PA0OTHI IO YCMOTPEHUIO YUUTES MOXKET

OBITH ITOBEIIIIEHA 110 CPaBHCHHIO C YKa3aHHBIMH BbIIIC HOPpMaMH



JlaGopaTopHbI€ OMBITHI IO OWOJIOTUU OLEHUBAIOTCS BEHIOOPOUHO.

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

* buonorus. O6mas 6uonorus, 10 kimace/ yrmybnenssiit yposenb.B.b 3axapos,C.I.MamonTtoB,H.!. Conun, E.T. 3axaposa.

* M.: Jlpoda 2020

METOAUYECKHUE MATEPHAJIBI IUISA YUYUTEJIA

* MULTIMEDIA — nognepxka kypca «OO01as Onoaorus»;

* JTaboparopust KIIETKA; Meroanyeckue marepuaisl: COOpHUK HOpMaTUBHBIX T0KyMeHTOB. bruomnorus /Coct. 2./1. JIlnenpos, A. T\,
ApxkanseB. — M.: llpoda, 2010

Cnmcok uTepaTypsl VI yYUTEJIsA:

1 baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbuoit cripaBOYHMK JUIsl HIKOJBHUKOB U MOCTYMAIOLINX B By3bl. — M.: JIpoda,
2011
2 bonrosa U. B. CoopHuk 3aaa4 no OO6mieit OMoaoruu i NOCTYNaImuX B By3bl. — M.: «OHukc 21Bex» «Mup u o6pazoBanue», 20123 Kosznosa
T.A., Kyumenko B.C. buonorus B Tabnuiax 6-11 knacesl. CripaBounoe nmocodue. — M.: [Ipoda, 2010

Jlono/THUTeIbHAS JIUTEPATYPa AJs YUYHTeNs:



1 Anacracosa JL.II. O6mias 6uosorus. Jlunakrudeckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.

3 Usanosa T. B. CoopHHK 3a1aHni TI0 001Iel OMOIOTHH: TIOCOOHE TSl yUanuxcst 00meo0pa3oBar.



yupexnaenuii /T.B. BanoBa, I'. C. Kanunosa, A.H.Msrkosa. — M.: [Ipocsemienue, 2012
4 Kosnosa T.A. Konocos C.H. /lunaktrueckne KapTOUKH-3a/1aHus 10 001el ononorun. — M.
W3narensckuit JJom «I'enmxep», 2012 — 96¢.

» Jlabopatopus [EHETUKA; * JlabopaTtopust DKOCUCTEMBI;

HNurtepuer-pecypent: Caiitel B UHTEpHerT:

* www.bio.Iseptember.ru_— ra3era «buonorus» - npunoxenue K «1 ceHTs0ps»;

* www.bio.nature.ru — Hay4HbI€ HOBOCTU OMOJIOTHH;

* www.edios.ru — D¥I0c — MEHTP JUCTAHITMOHHOTO 00Opa30BaHNs;

» www.km.ru/education - yaeOHbIe MaTepHaIbl U cioBapu Ha caiite «Kupumn u Medoauit

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETUUHTEPHET
Anpeca caiitoB B MTHTEPHETE

www.bio.september.ru - razera «buosorus» - npuioxenue K «1

CeHTAOps» wWww.bio.nature.ru - Hay4HbI€ HOBOCTH OHOJIOTHH

www.edios.ru - DHI0C - HEHTP TUCTAaHITMOHHOTO 00pa30BaHUS

www.km.ru/education - YueOHble MaTepuaibl U cIoBapu Ha caiite «Kupuin

u Medonuit» http://school-collection.edu.ru Enunast komnekius mudpoBbIX

oOpa3oBatenbHbIX pecypcoB. http://window.edu.ru/ EnunHoe okHO focTyna k

O6pa3OBaTCJ'H:HBIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — IIpupo/a: HAMOHATBHBIN TOPTAJL.

http://obi.img.ras.ru — ba3a 3Hauuii no OMOJIOrUHU YeI0BEKA. YUECOHUK T10

MOJIEKYJISIPHOM OMOJIOTHH YeJoBeKa, OMOXHUMHHU, (PU3UOIJIOTHH, TEHHON 1 OEITKOBOM

WH)KeHepuu. http:// Www.zoomax.ru — 300JI0THS: YEIOBEK U IOMAIIHHUE )KUBOTHEIE.

http://www.fipi.ru — denepanbHbIif HHCTUTYT MEJArOTHYECKUX U3MEPEHUN



http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/




