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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usydeHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001actu «EcTecTBEHHO-HAYYHBIE TPEAMETHD».
Cornacro monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yrayOnEHHOM YpOBHE, SIBIISTIOTCS CIIOcOO0M nuddepeHnnanui 00ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIMTATENFHBIX W PAa3BHBAIOIINX 3aj]ad, CBS3aHHBIX C MpodopHeHTanuen
oOyJaromuxcss W CTUMYJIHPOBAHWEM HHTEpeca K KOHKPETHOW OO0JIaCTHM Hay4HOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yuebHoMy npeamety "buonorus" na€r mpencraBieHue O IeJU U 3a1adax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, ONpeeNsieT 00s13aTeIbHOE
(MHBapHaHTHOE) MpEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpeziesieHue 1o KiaccaM, peKOMEHyeT OCIe0BaTeIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTHHM Ha YpPOBHE OCHOBHOTO 00mIiero oOpa3oBaHWS,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOT'O
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHe OEpeXKHOr0 OTHOIIEHUS K OKpYXKarolled NpupoaHoil cpene. B mporpamme 1o
OMOJIOTHMM TakK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoOro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHus U B (OPMHUPOBAHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHHUIO COAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosnoruueckoe oOpa3oBaHUEe B IIKOJIE U OPUEHTHUPOBAH HA pacIIUpEeHUe U yriayOlieHne 3HaHul
oOyuaromuxcs O JKMBOM TMPHpPOJE, OCHOBAX MOJIEKYISIPHON U KIETOYHOW Ouoioruwu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

Nzyuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIEIYIOINIEMY MOJY4YeHUI0 OMOIOornyeckoro oOpa3oBaHUs B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIsIET cHUCTeMa OWOJIOTUYECKUX 3HAHUHM, MOJNYyYEHHBIX MPHU U3YUYEHUU OOYyYarOIIMMHUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, >KMBOTHBIX, Tpubax, OakTepHsiX, OpraHu3Me YeIOBEKa,
OoOImMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS



IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BATh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. Bo3mokHa Takxke MHTErpaunus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOLIMMH 3HAHUSMU, TTOJTYYCHHBIMU O0Y4aIOIUMUCS NPH U3YyYeHUU QUBNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBI M SBOJIIOIMMOHHBIA TOJAXOIBI K M3ydeHHIo Ouosioruu. COTJIacCHO UM, W3Y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HOO0Opa3us
wraneTsl. Tak, B 10 Kiacce M3ydarOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHOM OwmoJioruwu,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolmUXCs MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB M MpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJSIUH, OHOLEHO03a, IKOCHCTEMBI, O BBIJAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acMeKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepHalia B COJIEpKaHUU MPOTrpamMMBbl 110
OMOJIOTUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnactu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yrinyOoaéHHOM YpOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K omnpenenéHHoi obnactu npodecCHOHATBLHON AEATEIbHOCTH, CBSI3aHHOW C OMOJIOTHEH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTkeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorusy Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCGHHE OOYydYalolMMHUCS CHUCTEMBbl OHOJIOTUYECKMX 3HaHH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIIOIIUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTHYECKHX cUCTeM (KJIeTKa, OpraHu3M, MOMYJSIus, B,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMS ~ JKMBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIECTOYHOU OMOJIOTUH,
SMOPHOIOTUN M OMOJIOTUM PA3BUTHUS, TEHETUKU U CENEKIMH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSTENIbHOIO  IPOBEAEHUS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZiIcHHEe OOYYarOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TIOJIb30BATHCS OMOJIOTHYECKON TEpMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMHU U DSKOJOTMYECKHMMM IMpoOJieMaMH YeJOBEYEeCTBA; OLEHMBATH IOCIIEACTBUS



CBOEH JEATENIbHOCTH 110 OTHOLIEHUIO K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jiojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKA MH(EKIMOHHBIX 3a00JIeBaHUH, MpaBWJia MMOBEICHUS B MPHUPOJE U 0OeCTieueHHs
0€30MaCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JAcTH
OHOJIOTHH;

pa3BUTHE y 00YJaIOUINXCSI WHTEIUIEKTYa IbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Iporecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOA0JIOIMed OMOJIOrMYecKOro MCCIEA0BaHus, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TeHETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a00JieBaHHWM, oOecmieyeHre  O€30TMacHOCTH  KU3HEACATCIILHOCTH B
Ype3BBIYaHBIX CHTYAUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHHA Ui OCO3HAHHOTO BbIOOpa OOyYAIOMIMMHCS HHIUBUAYAIBHO I
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHOHATBHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
pervoHa.

OO6miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OWMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanms, coctaBiser 204 gaca: B 10 xmacce — 102 vaca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OopM, METOOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJAepKaHUS U HAMpaBJICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsl B OpraHHU3aIUsAX CpPeJHEro MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00Y4YeHHUU OHOJIOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUM TPOEKTHBIX UM  y4EOHO-HCCIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHabHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACICHHOE  KVYPCUBOM, HE BXOAUT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HayYHbIE UCCIICIOBAHUS B OMOJIOTUH.

3HavyeHne OuoJOruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosjorueil. 3HaueHue OWOJNOTMM B MPaKTHUYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOJIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUM C APYrUMH Haykammuy, «CucTemMa OHMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X U3yYeHUE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouonaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiid. [Iporeccel, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KHUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue HUBbIE€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLUH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
JKCIIEpUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTue o 3aBUCMMOM M HE3aBUCHMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH IMOJYYEHHBIX pe3yabTaToB. [IpuuMHBI UCKAXKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuier 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBoOMCTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI.

O6opynoBanue: 1abopaTopHOE 000pYIOBAaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crnosib30BaHUE PA3TUYHBIX METOJOB MpPH M3YYEHHH >KHUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOMN KIIETOUHOM Teopuu.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnaa mukpockonus. Bumanvroe (npusicuzneHnoe) uzyieHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpPOIpENnaparbl PacTUTENbHBIX, HUBOTHBIX WU
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BeliecTBa KieTKkd. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue ¢pyHkimu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocCaxapuabl W mojucaxapuasl. OOt
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHAIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Mpunnun kommiementapuoctu. [IpaBumo Yapradda. Crpykrypa JHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBieHHbIE TEPEHOCUYMKH, WX (GYHKIUM B KIeTKe. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Modenuposanue cmpykmypol u  @DYHKYuUll
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XMMHYECKHX DJIEMEHTOB B  HEXKHMBOH  IPUPOJAE»,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNb», «CTpoeHHE MOJEKYN YriieBoA0B», «CTpoeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIECICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Ctpoenue mnpokapuoTHUecko kieTku. Kierounas creHka OakTepuii U  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IU1a3MaTH4eckoid MemOpaHbl. TpaHCHOpPT BeLIECTB uepe3
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KAJIMEBOTO HacOCa. DHJIOIUTO3: MMUHOIUTO3, (haromuTos3. Dk301muTo3. KieTtouHnas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. I[luro3osb. [lurockener. [IBmkenue uurorazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (PyHKUuU. B3anMocCBsA3b OJHOMEMOpPAHHBIX OPraHOUIOB KIETKH.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKuid peTukyaym. CekperopHas Qynkmus anmapata [onabmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumouocenes (K.C. Mepeosckosckuil, JI. Mapeyauc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMmOpanubie opranoupl kinetku CtpoeHue U (pyHKIIUUM HEMEMOpPAaHHBIX OPraHOUIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uTormiasmel. Llentpuons. berku, accoyuuposanmvie ¢ MukpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbI MaTpHKC. [IpocTpaHCTBEHHOE pPacroJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[Hoptpets: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MMKpPOIpPENapaTbl pPaCTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHnas padora «/ccnenoBanue 1asmMoian3a M JEMIa3MOJIN3a B PACTUTEIbHBIX
KIIETKax».

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

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  reTepoTpopHBIA. VYuyacTue KuCIOpoJa B OOMEHHBIX Ipolieccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHusM jelctBus. KodpepmeHThl. OTinuus (epMEHTOB OT HEOPraHMYEeCKHX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
okcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brnustaue pa3nuasbix pakTopoB Ha CKOPOCTh GoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
4eJI0BEKOM. AHa’poOHbIE MHUKPOOPraHM3MbI KaK OOBEKThl OMOTEXHOJOTMM U BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHIECKOro oOMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJIOBaHUE JJISl IPUTOTOBICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaJTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMN KOMIUIEMEHTApHOCTH B pEaKLUsAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymsius oOMeHHBIX MpolieccoB B kKieTke. Kiierounslit romeocras.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus dYeloOBeKa, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonocuveckux OanHvix. Hanomexuonoeuu 6 oOuonoeuu u meduyune. Ilpoepammupyemoie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

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

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKu3zHeHHBLIN HUKJ KJICTKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permmkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel U Telnomepasa.
XpOMOCOMHBII HAabOp KIETKM — KapUOTUM. JMIUIOMAHBIM U TarulOMIHBIH HaOOpPBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsimust MuToTHuYecKkoro nukia kietkd. [IporpamMmupyemas kietodHas TruOenp —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBIM MUK KICTKM», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUBHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHEW: oOpa3zoBaTelbHasg, MOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas1. OCOOCHHOCTH CTpPOEHUs, QPYHKIUN M PaCIOI0KEHHS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX pPACTEHHWI: TpPONU3Mbl M HACTHHU.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusMmu. Ilutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHUIIEBAPEHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe W JEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIIUH JIETKUX y MITUI U MIIEKONUTaromuX. Perynsaus apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIOLMOHHBIE  YCIOKHEHHS ~ CTPOCHHS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCACBHIBAaHUE KaK MEXaHHU3MBbI pabOTHI OpraHoB BeIIeNeHHU. CBS3b MOJIOCTH Tejla C KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. CrHopel OakTepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
oT OonesHell. VMMmyHHas cucrema denoBeka. KieTouHbIi M TyMOpaJbHbIH HMMMYHMTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posb BpokIEHHOTO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3200J1€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCIOXHEHUE CTPOEHUS] HEPBHOM CUCTEMBI Yy JKHUBOTHBIX. OTIeENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

['ymopanbHas perymsauuss ¥ SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4YesoBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMBI U HMX TOpMOHBI. [lelicTBue ropmMOHOB. B3anMOCBA3b HEPBHOW H
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH,
«baktepun», «lIpocreitmmey, «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHHiD,
«KopueBbie cucremol», «Ctpoenue credns», «CTpoeHue IHCTOBOM IIacTHHKWY, «TkaHu
KUBOTHBIX», «Ckener uyenmoBekay, «llumeBapurenpHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenpHas cucrema», «HepBHas cuctema», «Koxa», «MplmedyHas cucreMay,
«BplenurenbHas cucremMa», «JHIOKpUHHAsA cucrema», «CTpoeHue MbIuib», «MMyHUTETY,
«KumeuHnonosnoctHele», «Cxema nuTaHusi pacteHuil», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
AKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHEe IUIaHapuny», «BHyTpeHHee CTpOEHHE IOKIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMmbIkaomuxcsa», «HepBHas cucrema ntuny, «HepBHas cucTemMa MIIEKONMUTAIOUIUX,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJIJIEKIIMM OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA



JEMOHCTpPALMU OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIEFKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHNU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buonorndecknii ¢MbICI MeH03a U IOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y kuBOTHBIX. [lonoBbIE  JKene3bl.
OOpa3zoBaHue W pa3BUTHE TOJOBBIX KieToK. CrniepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enagnvlx npooaem smopuonocuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoO0eHHOCTH IpOOJIEHHS MJIEKONUTAIOMIKX. 3apOJAbIIIEBble JTUCTKU (TacTPyJIALUs).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIBHOE PA3BUTHE PA3IMYHBIX (DaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHUEe MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3smHoxkenne u pasBurue pacreHuid. ['ametodut u cropodut. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHU3MBbl PEryasIuu OHTOT€HE3a Y PACTCHHUM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocomsbl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIEPMaTO30UAd»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OMIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJNBbHBIX W JBYAOJBHBIX pacTeHUN», «KU3HEHHBIH LHUKI
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Konenosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, 10. A. ®unmumnuenxo, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JMHUSA, TMOpUAbI, TeHoTHrn, (eHoTurn. OCHOBHBIE METOJbl T€HETUKHU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununyenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
ruOpuIoB mepBoro mokosieHus. IIpaBuno momuHupoBaHus. Btopoit 3akoH Menaens — 3akoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmennenye mpu3HaKoB MpH HETIOJTHOM JIOMUHUPOBAHUH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HAPYIICHUE CLEIVICHUS MEXIYy FT€HaMU. XPOMOCOMHAas TE€OPHs HACJICICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacnegoBaHnue npu3HakoB, CIEIUICHHBIX C IOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJICHUSIX KIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MIPU3HAKOB y po30¢uis», «I'eHetuka nona», «Kapuotun uenoBeka», «Kapruotun 1po30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIICIJICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB JIUTHOPUIHOTO CKpEIIMBAHUS Yy
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAs.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTMnMueckas W3MEHYMBOCTh. (CBONCTBA T'E€HOTUIIMYECKOW W3MEHYMBOCTU. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTU MYTALMOHHOTO Ipouecca. 3aKOH IOMOJIOTHYECKHX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

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

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JieBaHUS YellOBEKay», «Buabl MyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUNBOCTH. [locTpoeHne BapuallMOHHOTO psiia U BapUallMOHHON KPUBOW».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozbl U3ydeHHsI TEHETUKU YeJIOBeKa: I'eHealorn4ecKuid, OJM3HENOBbIH, IIUTOI€HETHUYECKUH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
ananu3a. HacneacrBennbie 3a00ieBanms yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE 00JI€3HU YEJIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
MPEIOTBPAIICHUN W JICYCHUW TE€HETHUYECKUX 3a00JieBaHU dYelloBeKa. MeIrKO-TeHETUIEeCKOe
KOHCYNbTHpOBaHue. CTBOJOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO IPy3a». DTHUECKUE aCIEeKThI
WCCIICIOBAaHUH B 00JIACTH PEJAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernyeckue (GakTOphl TOBHINICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (DU3NICCKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpYXKaroUEerh cpeapl. ['eHeTudyeckass NnpeapacnoioKEHHOCTD
YEeJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotumn denmoBeka», «MeToabl U3ydeHUS! TEHETUKU YEJIOBEKay,
«["eneTnyeckue 3a00€BaHUS YETIOBEKAY.

IMpakTHyeckas padora «CocTaBiICHHE U aHATIU3 POIOCIOBHOM.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanusi U cesekuus. 3apokJeHue CelIeKIMM W JoMecTukauuu. Yuenue H. .
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHUM COPTOB pacTeHWd u TOpoa JKUBOTHBIX. CopT, mopoja, MmITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOMN pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIY4YEHHUSI UCXOTHOTO MaTepuaa sl CEeNeKIUN.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecronuss MEXBUIOBBIX THOpUAOB. JIOCTHMKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U ynpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTMYECKHX PSIIOB B HACJIEACTBEHHON H3MEHUMBOCTUY», «METOMbI CENeKINn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JOCTUXKEHHUS CEJEKIMH PAaCTeHUM U >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexH010rUsl M CHHTETHYECKAs] OHOJIOTHS

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTHIA. [Ipon3BoACcTBO O€lika, aMHHOKUCIIOT U BATAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHAILHLIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI U T€HHasi MHXeHepHus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6unotexnonoruu. [loctrenomuas mudponas meauiuna. [TIP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OMouHXKeHepuss JUisl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIUUMUHCKUX TEXHOJIOTHIA,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHe MOJEKYISIPHBIX MexaHu3MoB (yHkuuonupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KileTrounas unxeHepus», «I eHHass HHKEHEPUSI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIOLHMOHHBIX NPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3sMHOXEHHMsS OpPraHW3MOB, HACJIEICTBEHHAs HM3MEHYMBOCTh, OOpb0a 3a CylIeCTBOBaHUE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuareTndeckoii Teopun dBottonuu (CTD). HelitpanbHas Teopus SBOJIOINY.
CoBpemeHHast IBOJIIOIMOHHAS OMoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TE€Oopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer n cxemsl: «Cuctema xuBoi npupoasl (no K. Jlunuerw)y, «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycTel», «Ilopoapl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLUIUX CHJ 3BOJOHUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonmymnsiust kak d3JeMeHTapHas eAuHHUNA 53BOIONMH. COBpeMEHHbIE METOJbl OLIEHKH
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyssiuil. 3meHenne reHo(oHaa MOMyNISIMM KaK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

DOneMeHTapHble (aKTOpbl (IBMIXKYIIME CHJIBI) SBOJIONHMHA. MyTallMOHHBIA TpOIIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue 2eHemuuecko2o pasHoodpasus: npudunvl u ciredcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux U Manvix nonyaayuax. Murpamuu. M305smms Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUN, CTAaOWIU3MPYIONIUH, paspbiBaromuid (au3pynTuBHbIN). [lomoBoi oT6op.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucrnocobaeHuit y opranu3mMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y opraHu3MoB: Mopdororuueckue, (U3HOIOTHUYECKUE, OUOXMMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuuss — kimoueBoit ¢aktop BugooOpazoBaHus. Ilytm u cmocoObl BuA00Opa3zoBaHUSA:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BONIOIMOHHOM OMOJOTMM B  pa3pabOTKE HAaydyHBIX METOJOB COXpaHEHHUs
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCcOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

TaOnuuel u cxembl: «MyTallMOHHAs U3MEHUUBOCTEY, «[lOMysAIMOHHas CTPYKTypa BUIa»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALMs TOMYJIALUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSA
JIMCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIIBI JaypcKoiD», «[lomynsuroHHble BOJIHBI YMCIEHHOCTU
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAsE OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Du3nosornueckue aganranun», «I[IprucrnocobIeHHOCT, OPraHu3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB CHUHUL, «llomumumounsl pacrenuity, «KamycrtHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas padora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakpodsBorouy. [laneonTonornyeckre MeTo bl U3y4eHUs IBOJIIOLIHH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEepUKOB U 0cTpOoBOB. buoreorpaduyeckne odnactu 3emau. BUabsl-3HAEMUKN U PETUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe Opranbsl U aTaBu3Mbl. MoeKyIspHO-
reHeTU4ecKue, OHOXMMHUYECKME UM  MaTeMaTHYeCKUEe METOJbl  M3Y4EHUs  DBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoMOUMH. [lpunyun  cmeuvl  yHKYU.
HeoOGpatumocTs 3Bosonnu. AnantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB BOJIIOLMH.

JdemoncTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkens.

Tabnuupe! n cxembl: «PUIOreHETUYECKUN PSIJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodure», «CeMeHHbIe MaOpOTHUKMWY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumeHnTs», «ATaBU3MBI), «XpOMOCOMHBIE HAaOOpHI YeJOBEKa W LIMMIIaH3e», «l1aBHBIE
HaIpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxknenne u pa3BUTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue oneitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[TpoucxosxaeHue >KU3HU U aCTpOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoainepparHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHOro OympoHa JDk. XomjaeiiHa, reHeTHYecKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmum u wmeroapl €€ wusyueHus. VckomaeMble OpraHu4ecKhue OCTaTKHU.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl opranuyeckoil sBosmonuu. [losiBiaeHre U 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbiX skocucteM. CoBpeMeHHblE MHUKPOOHbBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxneHre MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHme CHnopoBBIX pPAcTEHMl M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenue miaexkonuTaromx W nTull. [lpuHnun xmrodeBoro apomopdo3a. OcBoeHHE
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30H, Maie030i, Me3030i,
KaitHO30¥. OOImmas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJeo0pa3oBaHUE: €ro YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HMChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXpaHeHus: 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoXJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIOLUNY, «l'eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema o00pa3oBaHUs DHYKapuoT MyTéM cuMOHoreHesa», «Cucrema >KUBOW HPUPOABIY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIoOpocHn», «MHOrOKIeTOouHble Bojopociany, «Mxuy», «llanopotHuku», «IonoceMeHHbIE
pacteHuss», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/THBIEY, «IIpecMbIkarommecs», «TItuiey,
«Mnexonuraromue», «Pa3sButue Ku3HM B apxeuMckoul ape», «PasBuTme KuU3HM B



MPOTEPO30MCKON 3pey, «Pa3BuTue KU3HM B MNANECO30MCKOM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTIENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQKHBIE TpErapaThl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU HIJIOKOXKHX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopnas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTaHNYECKUX COSIMHCHHIA B TIEPBUYHOMN aTMOChepe.

JladbopaTopHas pabGora «/3ydeHne u ONKUCAaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHMSI PACTEHHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOOEHHOCTEN CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOITIOJIOTUH.

CraHoBJeHHE TIpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pPEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJI0XKEHHE 4YelloBeKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUYECKUE,
aMOpHosIoTUYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpAMOX0K/IeHHE U KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHe rojaoBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOIOTEHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU aHTpoIoreHe3a. PanHNe denoBekooOpa3Hbie 00e3bsHbI (TIPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIANIUN U TIEPBBIA BBIXOJ JItojaeH 3a mpenenbl Adpuku. YenoBek reiaenbOeprekuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u naaeoreHOMHUKa.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsaioHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bombiume pacel: eBpomeouHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHus 4YeloBeka 1o rmiaHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOmeHHOCTh  4YeloBeKa K  pPa3HBIM  YCIOBUSAM
OKpyxarei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMONOTHYECKOH) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYIISIUH.
buocouuaneHpie  WccienoBaHUS ~— OpPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



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

Tabmumer u  cxeMbl: «METOJIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsSHBI», «CKENeT 4YeloBeKa W CKeNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «JIBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIIOIMOHHOE JAPEBO  YEJIOBEKAY,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuiny, «leHUCOBCKHI YEI0BEK»
«Heanpepranbipy, «KpomanboHIb, «l[Ipeaku dYenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYJISKH OKaMEHEJIOCTEH, MPEeMETOB MaTepUalbHON KyJIbTYpbl IIPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIO)KETaMH MPOMCXOKICHUS YeloBeKa, (poTorpadun HaAX0IOK MCKOTIAEMBIX OCTATKOB UYEIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIEb Yeperna 4elloBeKa M Yepena IIMMIaH3€, MOJENb KHCTU YeJlIOBEeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTPOCHMSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJkojorussi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®@. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencim, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKamHu.

Metonpl skosnorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoaenupoBaHrie B AKOJOTHH. MOHUTOPHUHT OKPYXKAIOIICH CPEJbl: JTOKaIbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYECHHE DSKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBS3€H YeloBeUecTBa C MOpUPOoH. DOPMUPOBAHHE HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynase, H. A. CeBepuios, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuipr 1 cxeMbl: «Pa3nensl sKonorun», «Metoibl sKoorun», «CxemMa MOHUTOpPUHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl u cpea 0OMTAHUS

DOkonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHUECKUX  (PakTopoB:  abuoTHyeckue, OuoTHUeckue, aHTpomnoreHuole.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢axtopsl. CBeT Kak dKonoruueckuit ¢akrop. JlelcTBrue pa3HbIX y4acCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIbBl PACTEHUHM U KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temnepatypa kak skonoruueckuil ¢axrtop. [leiicTBue TemmepaTypsl Ha OpTraHU3MBIL.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEPKaHUIO
BogHOoro Oamanca. Kiaccudukanus pacTeHuid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3EMHO-BO3IYIIHAs, TMOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmel. Buemnue u BHyTpeHHHe pUTMbL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuznennoie (GOpPMBI IKUBOTHBIX: THUAPOOHMOHTHI, TEOOHMOHTHI, a’3pOOHOHTHL. (OcoOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCATH3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumMonelcTBUA  (TONHMYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHuU3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (akTopel», «CBETOBOM CHEKTPY», « IKOJIOTHIECCKUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIEC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB),
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«JKOCHCTEMA IMIMPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMA XBOMHOTO Jiecan, «llemu nuraHus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuu  CBETOJIOOMBBIX, TCHEIIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHus, repObapuMl U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHui, dYydela NTUII W 3Bepei, repbapuu pacTeHHM, OTHOCIIIMXCA K TUTpodUTaM,
KcepoduTraMm, Me30(pHUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTaIOUIMX B Pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0IuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM PACTEHUN U S>KMBOTHBIX PA3IUYHBIX JKU3HEHHBIX (DOPM, KOJUICKIUU MKUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHbIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOJICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphb».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpenbl, GU3NYECKUX OaphbepoB U OCOOCHHOCTEH OMOJIOTHH BHJIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKkonoruveckasi CTpykTypa mnonynsiuuu. OleHKa YUCIEHHOCTH Momyisinuu. JuHamuka
MOMYJSALUU U €€ peryysuus. buotnuyeckuii noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonymsiuuu. KpuBbsle pocra uuciaeHHoctw mnonyisiuud. Kpusbslie BbbDKuMBaHus. Perynsmms



YHUCICHHOCTH TOMYJSIIUKA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHast MOJETb
skonornyeckor Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun kak cucrema nonynsuui. Apeansl BUIOB. Buabl M HUX KU3HEHHBIE CTPATErHUU.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBa3uu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHYECKUE XapaKTEPUCTUKHU MOMYIsun», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHuzMamm», «Mojens skojmornueckor wumu Jx. U.
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopHas pat6ora «I[IpucrnocoOienns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak otTkpeiTag cuctema (A. JIx. Tencnau). DyHKIMOHANBHBIE OJIOKH
OpraHU3MOB B SKOCUCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotudeckue 00ku 3kocucTeM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 MOTOK SHEPTUH B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTENN HKOCUCTEMBI. broMacca 1 npoayKius. DKOJIOrHYeCKUe MUPAMHUIbI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuH. [lepBHuHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBbIE BO3JCHCTBUS Ha cykueccuu. KiimMakcHoe — cooOIIecTBO.
buopaznoobpasue 1 NoJHOTa KPYroBOpOTa BEHIECTB — OCHOBA YCTOMYHMBOCTU COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHOS.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbviHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuus wmexnay
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas ¢uopa u ¢ayHa.
CunanTponuzanus TropoJckoi  ¢dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM B YPOOIKOCHUCTEM.

3aKkoHOMEpHOCTH  (OPMUPOBAHMSA  OCHOBHBIX  B3aWMOJCWUCTBUH  OpPraHU3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TNOMYJSILUHA M DKOCHCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanuzmol  68030eticmeus  3a2pA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUSL AHMPONOSEHHO20 6030elcmeus. MeTo10I0TusT MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMAa IMIHPOKOIUCTBEHHOTO JIECay,
«9KocucreMa XBOMHOTO Jecay, «DyHKIHOHAIBHBIC TPYIIBl OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«OKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuzaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHue
Jjeca Iocie noxkapa», «JKocucTema 03epa», «ArpoueHos», «KpyroBopoT BemIeCcTB W MHOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuy KyJIbTYpHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJETh SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHnas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3HB. PazBuTHe npencrasienuii o onocdepe B Tpynax 3. 3tocca. Yuernue B. . Bepnanckoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BenecTBo OMochepsl U ero GyHKIHUH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamMuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHU, TPOIMYECKUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

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

Tabmuupl u cxemsl: «I'eochepsr 3emmm», «KpyroBoport a3ora B nmpupoae», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt Bozbl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannpiii  jec», «lllupokomuctBennsiii jec», «Cremb», «CaBanHHay, «llycThiHsy,
«Tpornnueckuit mecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arpsi3HeHHue BO3AyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3sHeHue BOJHOW cpenpl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupoansie Tepputopun (OOIIT). boTanndeckue caipl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX 3KOJIOTHYECKUX KpU3UCcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA pPAa3BUTHS OIACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. Bbuonocuueckoe pasnoobpasue u dbuopecypcvl. HayuonanvHnvle ungopmayuontvie
cucmemvl, obecneuusalowjue O0OCMyn K UHGOpMAyUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUN», «MOJEIN YIPABIIEMOTO MUPaY.

Ob6GopynoBanue: ¢dotorpadhuu OXpaHSEMBIX PACTEHHMM U JKUBOTHBIX KpacHOW KHUTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BHUTHIO, CaMOCTOSITEIBHOCTH M CaMOOMPEACTICHHUIO,
Hanuuue momugayuu K OOydeHHI0 OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuCymumMu CUCTEMCE
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMA8UmMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA ITPOrpaMMBI 110 OnoIornu JOCTUTAOTCA B €AMHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEICHHS W CHOCOOCTBYIOT IPOIIECCAaM CaMOTIO3HAHWS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHMs, OEpEeKHOTO  OTHOIIEHHUA K  KyJbTypHOMY  HACIEIUI0 U TPaJAULUAM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo mpenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH O0YJalONIUXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTAlUi, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN €ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh ~IPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHLHOCTU MPU CO3/IaHUU Y4€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMI0 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHE YYUTBIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS IO/ ¢ pa3HBIMH yOEXKICHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIEIOBATENBCKUX 3a/1a4, YBAXXUTEIHHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIePKAHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESATEILHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUICKON IPAXKAAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
noctuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaenHas yoexaEHHOCTb, TOTOBHOCTD K CIY)KEHHIO U 3anmTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEW CEMEHHOM KU3HU B COOTBETCTBHH C TPAJUIIMSIMH HapOJIOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIMOHAIBHOIO BO3ACHCTBUS KUBOM IPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHKE U peau3alus 3J0pOBOro U 6e30macHoro oopasa kU3HH (310pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE IIEHHOCTH TMpPaBWI HWHAUBUAYAJBHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYY, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPYIAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

WHTEpEC K Pa3jMyHbIM cdepaM MpoPecCHOHAIBHON NeSTENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



AKOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY KU3HH Ha 3eMmile,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HAHHUE TJIOOAIBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U ITyTeil UX PEIICHUS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B TPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B IKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHHUS, JKOJIOTHUYECKOW KYJIbTYphI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YMTATEIHCKOM KYJIBTYPhI KaK CPEICTBA B3aMMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MUpEe KaK O €AWHCTBE TMPUPOJBI, uYeloBeKa M oOIiecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJIOTH, CIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
UCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HUCIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUSI HAa OCHOBE HAyYHBIX (DAaKTOB U HMMEIOIIMXCS JAHHBIX C LEJIbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO AEITeTbHOCTh MHIUBUIYAIbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydeOHOro mnpenmeTa «bHoiorus» BKIIOYAIOT:
3HaUYUMBIC IS (OPMHPOBAHHUS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMEeTHBIC) OOIIICHAYYHBIE TIOHSTHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienn(UKy METO0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHSI,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAOIIONEHNE, W3MEPEHHE, SKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (HYHKIIMOHATBHONW TPAMOTHOCTH U COLMAIIBHOW KOMIIETEHIIMH OOYJaronIuXxcs;
CIIOCOOHOCTh oOyuaromuxcs WCIIO0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHBIC Y4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare usydeHuss OWOJIOTMM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS Y
obOyuvarorierocst OyayTt chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE IEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYISATUBHBIC YHUBEpCAIbHBIE
yueOHbIe IEHCTBUS, COBMECTHAS ACATEIHHOCTb.

MertamnpeaqMeTHbIe pe3ylbTaThl OCBOSHHS TPOTPaMMBI CpeIHEero oO0Imero o0pa3oBaHUs
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIUpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMHU);

OTIPEeNIATh LEJIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUH HX JIOCTHXKCHHS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AaKTOB M SIBJICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pACCYX ICHHS (MHIYKTUBHBIC, JICIyKTHBHBIC, [0 aHAJIOTUN),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHbIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUH pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(OOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKHU TOCTEACTBUN AESITETbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIEI0BATEIbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HMCCIEIOBATENBCKOW M MPOSKTHOM JCSITENLHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIE BUABI JIEATEIHHOCTH IO IOJYYCHHUIO HOBOTO 3HAHWS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7auyd B 0OpPA30BATEIIBHON NEATEIBHOCTH WU
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHS;

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IIEJICHANIPABIICHHBIN IMOWCK TIEPEHOCA CPEICTB M CIOCOOOB NEHCTBHS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpeUIaraTb OPUTHHAIBHBIC TOIXOIBI M PEIICHHS, CTaBHUThH
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIONMYJISIPHOM JIUTEpaType, OMOIIOTHYECKUX CIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHdopMaIu, He0OX0IMMOM ISl BHITIOJTHEHUS Y4eOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHMAJIbHYI (OpPMY TIPEACTaBICHUS OUOJIOTHYECKO M
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MPeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMM BO BCEX cdepax >KM3HU, aKTUBHO y4aCTBOBATh B JHAJIOTe
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUHN APYTUX YYACTHUKOB JUAJIOTA WU TUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CIOCO0aMM OOIIEHUS W B3aWMOJICHCTBHS, MOHUMAaTh HaMEpEHUs
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHMMAaTh U MCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAJIbHONU pabOThl IpU
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB M
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOE TIOBEICHUE B Pa3JIMYHBIX CHUTYaLHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBAaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTENbHOM JESATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIUpATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTEHUIH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBI YPOBEHb.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEJIBHBIX MTPOIECCOB, MX PE3YJIBTATOB M OCHOBAHMH, HCIOIB30BATh MPUEMBI pedieKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;
YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'MX IIPU aHAIU3€ PE3YJIBTATOB EATEIbHOCTH;
3) npuHATHE Ce0s1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € NO3ULMU JIPYrOro YeJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecrieueHne npouaIbHOr0 00y4eHuUsT 00yJarOIMUXCs
Oouonoruy. OHM BKIIOYAIOT: crenupuyeckue i OUOJIOTMM HAaydyHble 3HAHMS, YMEHHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
U3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHOro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpoOJieM parMoHaIbHOTO MPUPOIOTIONH30BAHMS, O BKIIAJE POCCUNCKUX U 3apyOeixHbIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIaJICHUE CUCTEMON OMOJIOTMUYECKHMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTaboyM3M, TOMeoCTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIECTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJICHHS, paCUIeINIEHUs, YUCTOTHl FaMeT, He3aBUCUMOro HaclyieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIETIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHBbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuil, TpuOOB, PaCTEHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTE€HUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: OOMEHa BellecTB (MeTaboIn3M), MPEBPALCHNs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
WHIMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOTeHe3a), B3aMMOJEHCTBHS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M MX (YHKIMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBISITH OTIWYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTEHMI,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMUECKHE 3aJlauM, BBISBJIATh IPUYMHHO-CIECICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH TPOIECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
pabote ¢ yueOHBIM U J1abOPaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B Y4EOHO-HCCIIEIOBATEILCKON paboTe MO OMOJIOTUH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OuoJNIOTMM U MeIUIMHBI (KJIOHUPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAlpaBIEHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
o0nacTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOTO X0341CTBA, NMUIIEBO U
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3ynabTaThl OcBOeHHsI ydyeOHoro mnpeamera «buonorus» B 11 knacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELIEHUH SKOJIOTHYECKUX MPOOJIEeM 4eIOBEYEeCTBa, a TAKXKE B PEIIEHUHM BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
pUpoJe, OOLIECTBY, YENIOBEKY, O BKJIJ€ POCCHUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET OINpENesIeHUs U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKass Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJIAMH HAy4YHOTO IIO3HAHMsS, MWCIIOJIB3YEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCNATh CYHIECTBEHHBbIC NPU3HAKU: BHUIOB, OHOTCOIEHO30B, IKOCHCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TreHO(OH] MOMYIISAUHN, MPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepeTOBaAHUS
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIAaMH aHTPOTIOI€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOTO0Opa3usi BHJOB M DKOCHUCTEM KaK YCIIOBHUSI COCYIIECTBOBAHHUS HPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyHpys 1eNTb UCCIIETOBAHMS, aHATU3UPOBATH MOJYYCHHBIC PE3YJIbTATHI U JTIaTh BEIBOIBL;

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHMBATh THUIOTE3bl W TEOPUU O MPOUCXOKJICHUU JKU3HHU, 4YEIOBEKa W
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHALHON ACSITEIIbHOCTH B
oOmactd  OMOJIOTMH, 9KOJIOTHH, IPHPOJOIOJE30BAaHUS, MEIUIUHBI, OHOTEXHOJOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOro O0pa3oBaHHsl B OPraHHM3alUAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korpoapmsie | Tpaxtuseckue (uudgpossbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 Buonorus xak Hayka 0.5 0 http://edu.1c.ru
2 JKuBble cucTeMbl U UX U3Y4EHUE 0 0 http://edu.1c.ru
3 Buonorus kinetku 0.5 0.5 http://edu.1c.ru
4 XuMHYecKasi OpraHu3aiys KIeTKH 10 0.5 http://edu.1c.ru
5 Crpoenre U GyHKIIHH KIICTKA 8 0.5 http://edu.1c.ru
5 OOMeH BelllecTB U MpeBpallleHue SHEPTUU B 9 0 1 http://edu. 16.r
KJIETKE !
7 HaCHeHCTBeHIfaﬂ HHGOpMALLHS 9 0.5 0.5 http://edu.1c.ru
peanuzanus e€ B KJIEeTKe
Kv3HEeHHBIN UK KIETKU 6 0.5 1 http://edu.1c.ru
Crpoenue u GyHKIIUHA OPraHU3MOB 17 0.5 15 http://edu.1lc.ru
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 0.5 15 http://edu.1c.ru
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05 05 httn://edu. 16.ru
W3MEHYMBOCTH OPraHU3MOB I
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0.5 http://edu.lc.ru
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 0 http://edu.1c.ru
14 I'eneTuka yenoseka 3 0.5 0.5 http://edu.1c.ru
15 Cenekuusi opraHu3MOB 4 0 1 http://edu.lc.ru
16 buoTtexHonorust U CHHTETHYECKass OMOTIOTHS 4 0 0 http://edu.1c.ru
17 PesepBHOE Bpems 1 0 0 http://edu.1c.ru
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http://edu.1c.ru/
http://edu.1c.ru/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

5.5

13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypcsl
1 3apoxaenue I/Iupa?;BI/ITI/Ie IBOJTIOIIMOHHBIX 4 05 0 httn://edu.1c.ru
MpeACTaBICHUIN B OMOJIOTHH Ep.redl. 260
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 0.5 2 http://edu.1c.ru
Makpo3BOJIOIHS U €€ Pe3yIbTaThl 6 0.5 0 http://edu.1c.ru
4 [TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha 15 0 15 http://edu.1e.ru
3emiie !
5 [TpoucxosxaeHne YenoBeka — aHTPOIIOTEHE3 10 0.5 1 http://edu.1c.ru
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5 0.5 http://edu.1c.ru
C OKpYyKarollen cpeou
Opranusmsl 1 cpea 0OUTaHUS 0.5 15 http://edu.1lc.ru
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5 0.5 http://edu.lc.ru
9 DKO0JIOTHS COOOIECTB. DKOJIOTUUYECKIE 12 05 05 htto://edu. 1e.ru
CUCTEMBbI I
10 buocdepa — rimobabHas 3KOCHCTEMA 0.5 0 http://edu.1c.ru
11 UenoBek U OKpyKarolas cpeaa 0.5 0 http://edu.lc.ru
12 PesepBHOe Bpems 1 0 http://edu.1c.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 7.5
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http://edu.1c.ru/
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsbl
buonorus kak KOMIUIEKCHas HayKa U Kak http://school-

1 1 0 0 X

4acTh COBPEMEHHOTO OOIIECTBA 04.09.2023 | collection.edu.ru
. http://school-

2 JKvBBIE CHCTEMBI B UX CBOMCTBA 1 0.5 0 06.09.2023 | collection.edu.ru

3 YpoBHEBasi OpraHU3aIis KUBBIX CUCTEM 1 0 0 http://school-

P prasan 08.09.2023  collection.edu.ru

4 Hctopust OTKPBITUS U U3YyYEHUSI KIIETKH. 1 0 0 http://school-
Kinerounas Teopust 11.09.2023 | collection.edu.ru
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
«3ydeHne MeTOI0B KJIIETOYHOH OMOJIOTUH http://school-

5 1 0 0.5 i
(xpomatorpadus, anexTpodopes, 13.09.2023 | collection.edu.ru
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,

I11IP)»
. http://school-

0 HHMHACCIHIE COCTAB KTt ! 0 0 15.09.2023  collection.edu.ru

7 MuHnepasibHbIE BELIECTBA KIETKH, UX 1 0 0 http://school-
Ouonornyeckas poib 18.09.2023 | collection.edu.ru
Opranudeckuie BEIIecTBa KJIETKH — OENKU. htto:/fschool

p://school-

8 JlaGopatopHas pabota «OOHapyx)eHHe 1 0 0.5 90.09.2023 | collection.edu.ru

OCIIKOB C IIOMOIIBIO KAYCCTBCHHBIX
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

peaxkuuin»

CoiicTBa, K1accupuKays U GyHKIHIH

http://school-

o OenKoB 05 0 22.09.2023 | collection.edu.ru
Opranuyeckue BEIIEeCTBA KIETKU — http://school-
10 0 0 )
YTIIEBO/IBI 25.09.2023 | collection.edu.ru
11 Oprannydeckue BemecTBa KIeTKH — 0 0 http://school-
JIATTA B 27.09.2023 | collection.edu.ru
Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHnas paborta «lccnenoanue http://school-
12 0.5 0.5 X
HYKJIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3 29.09.2023 | collection.edu.ru
KJIETOK Pa3JIMIHBIX OPraHU3MOB
13 Crpoenue u pyakiuu ATO. Jlpyrue 0 0 http://school-
nykieosunrpudocedarsr (HTD) 02.10.2023 | collection.edu.ru
Cexsenuponanue JIHK. Metoapl httn://school
14 T€HOMUKH, TPAHCKPUIITOMUKH, 0 0 04.10.2023 _picollection.e duru
MIPOTEOMUKHU
. http://school-
15 Merozst cpyKTypHOI GHOIOTHH 0 0 06.10.2023 | collection.edu.ru
http://school-
16 Tunel knetok. [IpokapuoTuyeckas KieTka 0 0 09.10.2023 | collection.edu.ru
CrpoeHue 3yKapuoTUYECKON KIIETKH.
. http://school-
17 HpaKTH‘Iei:KaH pabota «/3y4yeHne cBOWCTB 0 0.5 11.10.2023 | collection.edu.ru
KJIETOYHOI MeMOpaHbI»
. http://school-
18 [ToBepXHOCTHBIN anmapar KJIETKH 0 0 13.10.2023 | collection.edu.ru
OnHoMeMOpaHHbIE OPTaHOU Bl KIIETKH. htto:/fschool
p://school-
19 [Ipaktuyeckas padora «M3yueHue 0 0.5 16.10.2023 | collection.edu.ru

ABUKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
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KIICTKax»

[TosryaBTOHOMHBIE OPraHOUIBI KIETKH:
MUTOXOHJIpUH, TutacTuabl. JlaboparopHas

http://school-

20 0 0.5 :
pabora «MccnenoBanue ma3Mon3a u 18.10.2023 | collection.edu.ru
JETIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

http://school-

21 HememOpaHHBIe OpraHOUIBI KIETKH 0 0 20.10.2023  collection.edu.ru

http://school-

22 CTpoeHie it GyHiLM s1pa 0 0 23.10.2023 | collection.edu.ru
CpaBHUTEIIbHAS XapaKTEPUCTHKA KIICTOK
sykapuort. JlabopaTopnasi pabota http://school-

23 0.5 0.5 )
«3ydenne cTpoeHus KIETOK Pa3InyHbIX 25.10.2023 | collection.edu.ru
OpPTaHU3MOB»

AcCCUMWIALINS U TUCCUMIISALUS — JIBE
CTOpOHBI MeTabom3Ma. Tumner oOMeHa
BemecTB. JJaboparopras paboTa http://school-

24 . 0 0 :
«3yueHne KaTamuTHYECKOH aKTUBHOCTH 27.10.2023 | collection.edu.ru
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WITH
KaTaJiasbl)»

DepMEHTaTUBHBIN XapakTep peakiuii
KJIeTOUHOTO MeTabonusma. JlabopaTopHas htto:/ischool

25 pabora «3yuenue hepMEeHTaTUBHOTO 0 0.5 06.11.2023 _picol lection.edu.ru
paciuernyeHus MepoKCcuaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

http://school-
26 benku-akTuBaTOphl U OEIKU-UHTMOUTOPBI 0 0 08.11.2023 | collection.edu.ru
. http://school-
27 ABTOTpOGHBIN TUTT OOMEHA BEIIECTB 0 0

10.11.2023

collection.edu.ru/
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http://school-

28 orocures 0 13.11.2023 | collection.edu.ru/
Xemocwunres. Jlaboparopras pabota htto:/fschool

29 «CpaBHeHue npo1eccoB GOoTOCUHTE3A U 0.5 15.11.2023 _picollection.e du.ru/
XEMOCHHTE32»

AHa’poOHBIE OpraHu3Mbl. Bup

30 opoxenus. JlabopatopHuas pabora 0 http://school-
«CpaBHEHHUE MPOIIECCOB OPOKEHUS U 17.11.2023 | collection.edu.ru/
JIBIXQHHS

31 AspoOHBIE OpraHU3Mbl. JTaIbl 0 http://school-
SHEPTEeTUUECKOT0 0OMeHa 20.11.2023 | collection.edu.ru/
DHeprusi MEMOpPaHHOTO TPaTUCHTA

. http://school-

32 HpOTOHOB'VCHHTeg AT®: paora 0 22.11.2023 | collection.edu.ru/

npoToHHOM AT®-cuHTa3bI
http://school-

33 Peariuiit MTpHHOTO CiiiTesa 0 24.11.2023 | collection.edu.ru/

34 TpaHcKkpUNIIUS — MaTPUYHBIA CUHTE3 0 http://school-
PHK 27.11.2023 | collection.edu.ru/

N http://school-

3 TpasCIALis 1 €€ oA 0 20.11.2023 | collection.edu.ru/

36 KoaupoBanue amunokuciot. Posib 0 http://school-
pubocoM B OuocuHTE3e OeIKa 01.12.2023 | collection.edu.ru/
Opranuszanus reHomMa y IpoKapuoT u http://school-

37 0 i
JyKapuoT 04.12.2023 | collection.edu.ru/
MonekyisipHbIe MEXaHU3MBI JKCITPECCUHU http://school-

38 0 i
TEHOB Y JyKapHoT 06.12.2023 | collection.edu.ru/
Bupycsl — BHekseTouHbIe (JOPMBI JKU3HU http://school-

39 0.5 )

u obsuratHele napasuThl. [IpakTrueckas 08.12.2023 | collection.edu.ru/
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pabota «Co3ianre MoJIeNI BUPYyCa»

BupycHsle 3a0051€BaHNs Y€JIOBEKA,

http://school-

4 X
0 KUBOTHBIX, paCTEHU 0 0 11.12.2023 | collection.edu.ru/
http://school-
41 HanoTexHoJIOTMY B OHOJIOTHUH U MEUIIIHE 0 0 13.12.2023 | collection.edu.ru/
. http://school-
42 ACASHEHHLIH K KICTKH 0 0 15.12.2023 | collection.edu.ru/
. http://school-
43 Marprrietit criires JAHK 0 0 18.12.2023 | collection.edu.ru/
Xpomocowmsl. JlabopaTtopHas pabora htto:/ischool
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0 0.5 90.12.2023 _picollection.edu.ru/
MHUKpOTIpEIiapaTax»
http://school-
4 Jleerite KeTir — MIT03 0 0 22.12.2023 | collection.edu.ru/
Tunsl kieTok. KapruoknHe3 U HUTOKUHES.
JlabopaTtopHnas pabora «Habmonenune http://school-
46 0 0.5 )
MHUTO3a B KJIETKaX KOHYMKA KOPEUIKa JIyKa 25.12.2023 | collection.edu.ru/
(Ha rOTOBBIX MUKpOIIpernapaTax)»
http://school-
47 Perynsuust >kM3HEHHOTO 1UKJIA KJIETOK 0 0 97122023 | collection.edu.ru/
http://school-
48 Opraii3M Kak eluioe Lenoe 05 0 29.12.2023 | collection.edu.ru/
Txkanu pacrenuid. JlabopaTopHas padbora http://school-
49 . . 0 0.5 i
«3yueHne TkaHel pacTeHUI» 08.01.2024 | collection.edu.ru/
TkaHu )KMBOTHBIX M YEIOBEKA. htto-ffschool
. http://school-
50 JlaGopatopHas pabota «/3yyeHue TkaHen 0 0.5 10.01.2024 | collection.edu.ru/
KUBOTHBIX)»
51 Oprassl. CHCTEMBI OPTraHOB. 0 0.5 http://school-
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Jlaboparopnas pabota «3yueHue opraHoB 12.01.2024 | collection.edu.ru/
IBETKOBOTO PACTEHUS
52 Ormopa Teja OPraHu3MOB 0 http://school-
P P 15.01.2024 | collection.edu.ru/
http://school-
>3 JBIDKEIHE OpraiisMon 0 17.01.2024  collection.edu.ru/
http://school-
>4 Hurarine oprarmsmo 0 19.01.2024  collection.edu.ru/
55 TIuTanre N03BOHOYHBIX KUBOTHBIX. 0 http://school-
[MumeBapuTenpHas cucTeMa 4eloBeKa 22.01.2024 | collection.edu.ru/
http://school-
56 JlbIXaHHe opranismon 0 24.01.2024 | collection.edu.ru/
57 JIprxaHue mMo3BOHOYHBIX KHUBOTHBIX U 0 http://school-
yeJloBeKa 26.01.2024 | collection.edu.ru/
http://school-
>8 TPaHCMIOPT BEMECTR Y OPraRH3MOB 0 20.01.2024 | collection.edu.ru/
59 KpoBeHocHas cucteMa mNo3BOHOYHBIX 0 http://school-
JKMBOTHBIX U YeJI0BEKA 31.01.2024 | collection.edu.ru/
http://school-
00 Brigeneiite y opraismos 0 02.02.2024 | collection.edu.ru/
http://school-
o1 3auuTa y OpramisMos 0 05.02.2024  collection.edu.ru/
http://school-
02 Hantysiast ciCTeMa HeroBeKa 0 07.02.2024 | collection.edu.ru/
63 PasgpaxkuMocTh U perynsanus y 0 http://school-
OpraHu3MoB 09.02.2024 | collection.edu.ru/
I'yMopanbHas peryssauus 1 S3HI0OKpUHHA http://school-
64 0.5 N
CHCTEMA JKUBOTHBIX U YEJIOBEKA 12.02.2024 | collection.edu.ru/
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http://school-

05 (DOPM®I PASMHOKEIHIT OPraHI3MOB 0 0 14.02.2024 | collection.edu.ru/

http://school-

06 Hososoe passrosieite 0 0 16.02.2024 | collection.edu.ru/

. http://school-

o7 Meiios 0 0 19.02.2024 | collection.edu.ru/
I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJeToK. JIaboparopHas pabota http://school-

68 0 0.5 )
«3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha 21.02.2024 | collection.edu.ru/
TOTOBBIX MHKpOIIpEIapaTaxy

69 NHmBuayanbHOE pa3BUTHE OPraHU3MOB 05 0 http://school-

— OHTOTEHE3 ' 23.02.2024 | collection.edu.ru/

70 3akazKa OpraHoB U TKaHEH u3 0 0 http://school-
3apO/IBIIIEBHIX JINCTKOB 26.02.2024 | collection.edu.ru/
Poct u pa3zButue )XMBOTHBIX.

JlabopaTtopHas pabota «BrIsiBIeHHe http://school-

71 . 0 0.5 :
MIPU3HAKOB CXOJICTBA 3apObIIIEH 28.02.2024 | collection.edu.ru/
MTO3BOHOYHBIX KUBOTHBIX)

Pa3zmHOXeHue U pa3BUTHE pACTCHUM. httn://school

72 JlaGopaTtopHnas pabota «CTpOCHI:IC OpraHoB 0 0.5 01.03.2024 _bcollection.e du.ru/
Pa3MHOKEHHUSI BBICIIUX PACTCHHID)

Hctopus cTaHOBIICHUS U pa3BUTHS http://school-

73 0 0 i
TEeHETUKH KaK HayKd 04.03.2024 | collection.edu.ru/
OcHOBHBIE TIOHATUSA U CUMBOJIbI TEHETUKH. htto:/fschool

p://school-

74 JIaGoparopHas paboTa «Z[po30(b1/mav1<a1< 0 0.5 06.03.2024  collection.edu.ru/
00BEKT FeHEeTUYECKUX UCCIIE0BAHUI

75 3aKOHOMEPHOCTH HACIEAOBAHUS 0 05 http://school-
MpU3HAKOB. MOHOTHOpUIHOE ' 11.03.2024 | collection.edu.ru/
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ckpemuBanue. [Ipaktuueckas pabora
"N3ydyeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeUIrBanus y Apo30Quisr”

uTonornyeckue 0CHOBBI

http://school-

7 )
0 MOHOTHOPUIHOTO CKpPEIIMBAHUS 0 0 13.03.2024 | collection.edu.ru/
77 Ananusupyroliee cKpeluBaHue. 0 0 http://school-
Hemnonnoe nomunupoBanue 15.03.2024 | collection.edu.ru/
JlurnbpuHoe CKpelnBaHue.
[IpaxTnueckas pabora «M3ydyenue http://school-
78 0 0.5 :
Pe3yNbTaTOB AUTHOPUIAHOTO CKPEIIMBAHUS 18.03.2024 | collection.edu.ru/
Yy Ap030(HITBI
79 [{uTonornyeckre OCHOBBI TUTHOPUTHOTO 0 0 http://school-
CKpEITUBaHUS 20.03.2024 | collection.edu.ru/
http://school-
80 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 0 0 99032024 | collection.edu.ru/
http://school-
81 XPpOMOCOMHas TEOPHS HACTEACTBEHHOCTH 0 0 01.04.2024 | collection.edu.ru/
http://school-
8 Fenetiia niofia 0 0 03.04.2024 | collection.edu.ru/
http://school-
83 T'eHoTHn Kak 11eJIOCTHAS cUCTEMA 0.5 0 05.04.2024 | collection.edu.ru/
['eneTnyeckuii KOHTPOJIb PA3BUTHS http://school-
84 N 0 0 i
pacTeHUM, )KUBOTHBIX U YEJIOBEKA 08.04.2024 | collection.edu.ru/
85 M3MeH4YnBOCTD MpU3HAKOB. Buibl 0 0 http://school-
W3MEHYMBOCTH 10.04.2024 | collection.edu.ru/
http://school-
86 MoaudukanroHHas U3MEHYHUBOCTh 0 0 12.04.2024  collection.edu.ru/
87 BapuanunonHslii psia v BapUallMOHHAS 0 0.5 http://school-
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kpuBas. Jlabopatopnas padora 15.04.2024 | collection.edu.ru/
«HccnenoBanue 3aKOHOMEPHOCTEN

MOIU(PUKAITUOHHON H3MEHYUBOCTH.

[TocTpoeHne BapuallMOHHOTO psia U

BapUalMOHHOW KPUBOM»

88 ['eHOTHMIIMUECKAst U3BMEHUYMBOCTb. 0 0 http://school-
KombOunatuBHas ©3MEHYMBOCTD 17.04.2024 | collection.edu.ru/
MyranroHHasi U3BMEHUYUBOCTbD.

[Tpaktuueckas pabota «MyTaruu y http://school-

89 0 0.5 )
po30¢ MBI (Ha TOTOBBIX 19.04.2024 | collection.edu.ru/
MUKpOTpernaparax)»
3aKOHOMEPHOCTU MYTAI[MOHHOTO http://school-

90 0 0 X
nporiecca. JNMUTeHETHKA U AITUTEHOMHUKA 22.04.2024 | collection.edu.ru/
I'enetuka yenoBeka. [IpakTuueckas pabora http://school-

91 . 0 0.5 :
«CocTaBieHue U aHAIHU3 POJOCIOBHOIN 24.04.2024 | collection.edu.ru/

. http://school-

92 M 0.5 0 :

CTOARL MEAHIMHEKON TEHETHICH 26.04.2024 | collection.edu.ru/
3HaYeHHE MEAUIIMHCKON T€HETHUKH B htto:/ischool
p://school-

93 e e eue 0 0 i
HIPOACTBPATHCHEH ¥ JeHeHi 29.04.2024 |  collection.edu.ru/
TreHeTUYECKUX 3a00JIeBaHH YelloBeKa
OcCHOBHBIE TIOHATHUS CEJICKIINH.

94 Jlaboparopnas pabota «3yuenue copTos 0 05 http://school-
KYJIBTYPHBIX PACTCHUN U OPOJI JOMALTHUX ' 06.05.2024 | collection.edu.ru/
KUBOTHBIX)»

MeTomp! CeneKIIMOHHON pabOTHI. http://school
p://school-

95 J n 0 0.5 i

abopatopuast pabota «syuerie MeroA0 08.05.2024 | collection.edu.ru/
CEJICKIIUU PaCTEHUI»
96 JlocTKeHMs CENEKINN PaCTEHUN U 0 0 http://school-
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KUBOTHBIX. [IpakTnyeckas pabora 10.05.2024 | collection.edu.ru/
«IIpuBUBKa pacTeHHI»
CoxpaHeHue, U3y4eHHE U UCTI0JIb30BaHUE http://school-

97 1 0 0 )
IFEHETUYECKUX PECYPCOB 13.05.2024 | collection.edu.ru/
buoTexHoorus kak Hayka u 0Tpacib

http://school-

98 npousBojicTBa. [IpakTuueckas pabora 1 0 0.5 15.05.2024 | collection.edu.ru/
«M3ydeHne 00bEKTOB OMOTEXHOJIOT UM

99 OcHOBHbIE HAITPABJICHUSI CHHTETUYECKOM 1 0 0 http://school-
Oouonorun 17.05.2024 | collection.edu.ru/

http://school-

100 XpOMOCOMHas U T€HHAasi HH)XEHEPUs 1 0 0 90.05.2024  collection.edu.ru/

101 M 6 1 0 0 http://school-

CAHMHHCIE DHOTEXHOJOTHH 27.05.2024 | collection.edu.ru/

102 PezepsHbriit ypok. [ToBTOopenue, 1 1 0 http://school-

000011IeHNEe, CUCTEMATH3als 3HAHUHI 29.05.2024 | collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 55 135

I[TPOTPAMME
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11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 DBosmormonHas Teopus U. Jlapeuna 1 0 0 itp://sehool-
1 P an 04.09.2023 | collection.edu.ru/
9 JIBM>Kylye CHIIbl ABOJIFOIMA BUIOB 110 Y. 1 0 0 http://school-
Hapsuny 05.09.2023 | collection.edu.ru/
Boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN http://school-
3 . 1 0.5 0 X
Y MICKYCCTBEHHBIH 0TOOD 07.09.2023 | collection.edu.ru/
4 PopMHUpPOBAHNE CHHTETUYECKOW TEOPHUH 1 0 0 http://school-
IBOJIIOLIUU 11.09.2023 | collection.edu.ru/
DTanbl 3BOJIOLMOHHOTO MPOIecca: http://school-
5 1 0 0 :
MHKPOIBOJIIOIHS K MAKPOIBOIIOIIUS 12.09.2023 | collection.edu.ru/
6 [Tonynsiuus — sneMeHTapHas €IUHUIA 1 0 0 http://school-
3BOJIIOLIUA 14.09.2023 | collection.edu.ru/
3aKOH reHeTU4eCKOoro paBHoBecus JIx.
Xapau, B. Baitn6epra. JlaboparopHas http://school-
7 1 0 0.5 i
paboTa «BblIsiBJIeHNE U3MEHUUBOCTH Y 18.09.2023 | collection.edu.ru/
oco0eil 0HOTO BUIa»
http://school-
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1 0 0 10.09.2023 | collection.edu.ru/
Dddext ocnoBatens. Ipdexr http://school-
9 1 0 0 i
OYTBUIOYHOTO TOPJIBILIKA 21.09.2023 | collection.edu.ru/
10 Murpauuu. M3050un NOMyJIsAnyii: 1 0 0 http://school-
reorpaguueckas, OMOJOrnuecKas 25.09.2023 | collection.edu.ru/
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EctecTBeHHbIi 0TOOp — HAINPaBISIOMNN

http://school-

11 0 0 )

(hakTop IBOITFOIIN 26.09.2023 | collection.edu.ru/
. http://school-

12 Honosoii o160p 0 0 28.09.2023 | collection.edu.ru/
[TpucnocobIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIHH. htto:ffschool

p://school-

13 JlaboparopHas paboTa «I/IzyquvHe 0 0.5 02.10.2023 | collection.edu.ru/
apoMop(h030B U UANOAIATITALIAN Y
pacTeHUM U KUBOTHBIX»

[Ipumeps! npucnocobaeHut y
Opranu3MoB: Mopdosornieckue,
¢buznonornueckue, OMOXUMHYECKUE, http://school-

14 0.5 0.5 X
noBenieHyeckue. Jlaboparopnas padota 03.10.2023 | collection.edu.ru/
«[Ipucnocobienus opraHu3MOB U UX
OTHOCHUTEIIbHAs 11e71ecO000Pa3HOCTb»

Bun, ero xpurepunt u CTpyKTypa. htto:/school
p://school-

15 JlaGopaTtopHas pabota «CpaBHEHHE BUIOB 0 0.5 05.10.2023 | collection.edu.ru/
110 MOP(OJIOTUIECKOMY KPUTEPHIO»

http://school-

16 CTpyxrypa Bitia 0 0 09.10.2023 | collection.edu.ru/

17 Bunoo6pa3oBanue kak pe3yabTaT 0 0 http://school-
MHKPO3BOJTIOIHA 10.10.2023 | collection.edu.ru/

http://school-

18 CBs3b MUKPOABOJIIOLMH U ATUIEMUOJIOTUI 0 0 12.10.2023 | collection.edu.ru/
Makpossomrouus. [TaneonTomornueckue http://school-

19 0 0 i
METO/Ibl U3yUEHUS IBOJIOLUU 16.10.2023 | collection.edu.ru/

20 buoreorpaduueckre MeToab! U3y4eHUS 0 0 http://school-
3BOJIIOLIUA 17.10.2023 | collection.edu.ru/
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OMOPHOJIOTHYECKUE U CPABHUTEIHLHO-

http://school-

21 MOP(OTIOTUIESCKHE METO/IbI H3yICHHUS 0 0 10102023 | collection.edu.ru/
SBOJIIOLIUN
MonexkynsspHO-TEHETHUECKHUE, htto:/fschool

22 OMOXMMHUYECKHAE U MATEMATHYCCKUE 0 0 93.10.2023 _picollection.e duru/
METO/IbI H3yICHHSI IBOJFOIIUU

http://school-

23 OO01mre 3aKOHOMEPHOCTH BOJTFOIIHH 0.5 0 94102023 collection.edu.ru/

24 AJranTuBHAs paauanus. 0 0 http://school-
HepaBHOMEpPHOCTH TEMTIOB DBOJIIOIIH 26.10.2023 | collection.edu.ru/

o5 Hay4unble runoTe3bl NpouCXoKACHUS 0 0 http://school-
KU3HU Ha 3emiie 06.11.2023 | collection.edu.ru/

26 JloHay4Hble peACTaBICHUS O 0 0 http://school-
3apOXKACHUH KU3HU 07.11.2023 | collection.edu.ru/

97 OCHOBHBIE ATaIlbl HEOPrAHUYECKOU 0 0 http://school-
IBOJIIOLIUU 09.11.2023 | collection.edu.ru/

http://school-

28 T HMOTE3E! 3O ICHIT A I3HI1 0 0 13.11.2023 | collection.edu.ru/
Hctopus 3emin 1 METObI €€ NU3yUdCHUS.

JlaGopaTtopHnas padota «3ydeHue u http://school-

29 0 0.5 i
OTIMCAaHUE UCKOITaeMbIX OCTaTKOB JIPEBHUX 14.11.2023 | collection.edu.ru/
OpPraHU3MOB»

30 HauanbHbie 3Tanbl opraHuyecKkoit 0 0 http://school-
3BOJIIOLIUA 16.11.2023 | collection.edu.ru/

http://school-

31 DBOJIOLNUS SYKapUOT 0 0 20.11.2023 | collection.edu.ru/
OCHOBHBIE 3Tarbl BOJTIOLUN http://school-

32 0 0.5 )
pacturensHOro Mupa. [Ipakrnyeckas 21.11.2023 | collection.edu.ru/
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pabora «M3yduenune ocobeHHOCTEH
CTPOCHHUS PACTCHUN Pa3HBIX OTIACIOBY

OCHOBHBIC ATaIIbI 3BOJIKOIIUH ) KUBOTHOI'O

http://school-

33 Mupa 05 0 23.11.2023 | collection.edu.ru/

DBOJIOIMS )KUBOTHBIX. [IpakTryeckas httosfischool
. p://school-

34 pabora «M3y4uenne ocobeHHOCTEH 0 0.5 97112023 collection.edu.ru/
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie Mo Ipam U 0 0 http://school-
nepuogam 28.11.2023 | collection.edu.ru/
MaccoBble BEBIMUPAHUS — DKOJIOTMYECKUE http://school-

36 0 0 )
KPHU3HCHI POIIIIOTO 30.11.2023 | collection.edu.ru/

37 CoBpEMEHHBIN 3KOJIOTMYECKUN KPU3HUC, 0 0 http://school-
€ro 0COOEHHOCTH 04.12.2023 | collection.edu.ru/

38 CoBpeMeHHas cucTemMa OpraHu4ecKoro 0 0 http://school-
IIPOILJIOrO 05.12.2023 | collection.edu.ru/
OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIITBI http://school-

39 0 0 )
OpPraHu3MOB 07.12.2023 | collection.edu.ru/

http://school-

40 AHTpPOTIOJIOTHS — HayKa O YEJIOBEKe 0 0 11.12.2023 | collection.edu.ru/

41 Pa3BuTue npenacraBieHui o 0 0 http://school-
MIPOUCXOXKICHUH YeIIOBEKA 12.12.2023 | collection.edu.ru/
MecTo yenoBeka B CUCTEME
oprannueckoro mupa. JlabopatopHnas htto-ffschool

. p://school-

42 pabora «M3yuenue ocobeHHOCTEH 0 0.5 14.12.2023 | collection.edu.ru/
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBI3aHHBIX C
MPSIMOXOKICHUEM)

43 JIBMKyIIMe CUiIbl aHTPOIIOTEHE3a 0 0 hitp://school-

18.12.2023

collection.edu.ru/
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CooTHOILIEHUE OUOJIOTUYECKUX U

http://school-

44 )
COIMANTLHBIX (PAKTOPOB B AHTPOIIOTCHE3E 0 0 19.12.2023 | collection.edu.ru/
http://school-
45 OCHOBHBIE CTaJIUN aHTPOTIOT€HE3a 0 0 91122023 collection.edu.ru/
46 [TaneoreHeTrKa u MajaecoreHOMUKA 0 0 htp://school:
25.12.2023 | collection.edu.ru/
47 DBOJIIOIUS COBPEMEHHOTO YeJIOBEKa 0 0 htp://school-
o P g 26.12.2023 | collection.edu.ru/
UYenoseueckue pacel. [Ipaktnueckas htto:ffschool
p://school-
48 pabota «I/I3yquHe IKOJIOTHUECKUX 0 0.5 98122023 | collection.edu.ru/
aJIanTaui 9eJ0BeKay
49 MexIUCIUTIITMHAPHBIE METOTbI 05 0 http://school-
AHTPOIIOJIOTUH ' 08.01.2024 | collection.edu.ru/
http://school-
50 3apoxICHUE U Pa3BUTHE IKOJIOTHH 0 0 09.01.2024 | collection.edu.ru/
Mertonp! skonoruu. JlabopaTopHas padora htto:ffschool
p://school-
51 «3yuenue MfTOI{OB IKOJIOTHYECKUX 0 0.5 11.01.2024 | collection.edu.ru/
HCCIIEIOBaHUII»
52 3HaYeHUE PKOJOTUYECKUX 3HAHUH ISt 0 0 http://school-
YeJIoBeKa 15.01.2024 | collection.edu.ru/
http://school-
>3 Jwomoreckie (aKTops! 0 0 16.01.2024 | collection.edu.ru/
Abunotuueckue dakropsl. CBET Kak
54 IKoJIoTHYecKHui dakTop. JlabopaTopHas 0 05 http://school-
paboTa «BblIsiBIeHHE IPUCTIOCOOIEHUI ' 18.01.2024 | collection.edu.ru/
OpPraHU3MOB K BIMSIHUIO CBETa»
Abunotuueckue daktopsl. Temmneparypa http://school-
55 . 0 0.5 )
KaK 9KOJIOTHYEeCKUH (aKTop. 22.01.2024 | collection.edu.ru/
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JlaboparopHas paboTa «BbIsBiICHHE
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHIO
TEMIIepaTyph»

AbuoTtnueckue pakropsl. BraxkHOCTh Kak
sKoJiorndeckuii paxrop. JlaboparopHas

http://school-

% paboTa «AHATOMHYECKHUE OCOOCHHOCTH 0 05 23.01.2024 | collection.edu.ru/
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUSDY
http://school-
> Cpeftot OOHTARIS OPrAHHIMOB 0 0 25.01.2024 | collection.edu.ru/
http://school-
>8 brooririeckie puTMet 0 0 29.01.2024 | collection.edu.ru/
59 Xuznenneie GopMbI OpraHU3MOB 0 0 http://school-
P P 30.01.2024 | collection.edu.ru/
http://school-
o0 buoTitieciie GakTopE: 0 0 01.02.2024 | collection.edu.ru/
3HaueHne OMOTHYECKNX B3aUMOIeICTBUI htto:ffschool
p://school-
61 JUTsI CYITIECTBOBAHMS OPTaHU3MOB B CpeJIie 0.5 0 05.02.2024 | collection.edu.ru/
obuTaHus
62 DKOJIOTUYECKUE XapaKTePUCTUKH 0 0 http://school-
TTOTTYJISIIH 06.02.2024 | collection.edu.ru/
OcHOBHBIE TIOKA3aTENIN MOMYJISIINN: htto://school
p://school-
63 YUCJICHHOCTb, IJIOTHOCTbh, BO3pACTHAS U 0 0 08.02.2024 | collection.edu.ru/
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENN MOMYJISIINN: htto://school
p://school-
o4 POAIACMOCTR, TIPHPOCT, TEMIT POCTa, 0 0 12.02.2024 | collection.edu.ru/
CMEPTHOCTh, MUTPALIUU
65 OKoJI0THYECKasl CTPYKTYpa MOMYIISILIUY 0 0 hitp:/ischool-

13.02.2024

collection.edu.ru/
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http://school-

66 JluHaMuKa MOMYJISIIAN U €€ PEeryisauus 0.5 0 15.02.2024 | collection.edu.ru/
67 KpuBsle pocTa YHCIEHHOCTH MOIYJIALMH. 0 0 http://school-
KpuBbie BbIKUBaHUS 19.02.2024 | collection.edu.ru/
DKoJIoTHYECcKasi HUIIa BUJA. htto:/ischool
p://school-
68 JlaboparopHas E)a60Ta «[IpucnocobneHus 0 0.5 90.02.2024  collection.edu.ru/
CeMsIH PaCTEHHH K PACCEIICHUIO»
. http://school-
69 Bua xax cuerema nonysiiit 0 0 22.02.2024 | collection.edu.ru/
70 3aKOHOMEPHOCTH TOBEJICHUS U MUT AUt 0 0 http://school-
YKUBOTHBIX 26.02.2024 | collection.edu.ru/
o http://school-
71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3 0 0 9702.2024 | collection.edu.ru/
79 5 0 0 http://school-
KOCHCTEMa KaK OTKPbITasi CUCTEMa 99.02.2024 | collection.edu.ru/
73 KpyroBopoT BemiecTB 1 NOTOK SYHEPTUH B 0 0 http://school-
IKOCHUCTEME 04.03.2024 | collection.edu.ru/
http://school-
74 OcHoBHBIE TIOKa3aTeNIN IKOCUCTEMBI 0 0 05.03.2024  collection.edu.ru/
http://school-
7 IKOJIOTHYECKHE MHPAMH/LbI 0 0 07.03.2024 | collection.edu.ru/
http://school-
76 N3menenust cooOI1ecTB — CYKIIECCUH 0.5 0 11.03.2024  collection.edu.ru/
[IpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI http://school-
77 . 0 0 i
03€p M peK. DKOCUCTEMBI MOpPEN U OKEAHOB 12.03.2024 | collection.edu.ru/
[Ipupoanbie 3KoCHCTEMBI. DKOCUCTEMBI http://school-
78 . 0 0 i
TYHJIp, JIECOB, CTENEH, IyCTHIHBb 14.03.2024 | collection.edu.ru/
79 AHTpPOIIOTE€HHBIE SKOCUCTEMBI 0 0 http://school-
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18.03.2024 | collection.edu.ru/
YpboakocucreMmsl. [Ipaktudeckas padora htto:/fschool

80 «Mayuenie i ommcaiie 0 03 19.03.2024 | collection.edu.ru/
ypOOIKOCHUCTEMBD»
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS httosfischool

81 OCHOBHBIX B3aMMOJICHCTBHIA OPTaHN3MOB B 0 0 91.03.2024 _picollection.e du.ru/
HKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN
Pa3HBIX TUTIOB Ha CYyOOpPTaHU3MEHHOM, http://school-

82 0 0 )
OpraHU3MEHHOM, MOMYJSUOHHOM U 25.03.2024 | collection.edu.ru/
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obueranerapHas 060I049Ka 0 0 http://school-
3emiu 26.03.2024 | collection.edu.ru/

http://school-

84 VYuenue B. U. Bepuanckoro o 6uocdepe 0 0 98.03.2024 | collection.edu.ru/

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 0 http://school-
orocdepsl 01.04.2024 | collection.edu.ru/

86 KpyroBopoTs BemiecTs u 05 0 http://school-
OMOreOXMMHUYECKHUE IUKITBI ' 02.04.2024 | collection.edu.ru/

87 3oHaNIBHOCTH OMocdepbl. OCHOBHBIC 0 0 http://school-
OMOMBI CyIIN 04.04.2024 | collection.edu.ru/

. http://school-
% Yetoifugocts Goceps 0 0 08.04.2024 | collection.edu.ru/
89 35 0 0 http://school-
KOJIOTUYECKHUE KPU3HCHI 1 UX TPUYHHBI 09.04.2024 | collection.edu.ru/
. http://school-
90 BozneiicTBue yenoBeka Ha 6nochepy 0 0 11.04.2024 | collection.edu.ru/
91 AHTpOTIOT€HHOE BO3/ICHCTBUE HA 0 0 http://school-
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PACTUTENBHBIN U )KUBOTHBIN MUP 15.04.2024 | collection.edu.ru/
http://school-

92 Oxpania pupoe! 1 0 0 16.04.2024 | collection.edu.ru/
OcHOBHBIE IPUHLUIIBI YCTONYHUBOIO http://school-

93 1 0 0 )
Pa3BUTHS YEJIOBEUYECTBA U IIPUPO,IbI 18.04.2024 | collection.edu.ru/
PanmoHaibHOE PUPOIOTIOIB30BAHHE U htto:/ischool

%4 COXPAHCHHE GHOTOTHHECKOrO 1 0 0 22.04.2024 | collection.edu.ru/
pazHooOpaszus 3emin
O6001menue mo reme «K MUKPOIBOITIONHUS U http://school-

95 . 1 0.5 0 :
e€ pe3yJabTaTh» 23.04.2024 | collection.edu.ru/
O6o006menue mo Teme «MakpOdIBOIIONUS U http://school-

96 R 1 0 0 i
e€ pe3yJabTaTh» 25.04.2024 | collection.edu.ru/

97 O606menue mo Teme «IIpoucxoxaeHue u 1 05 0 http://school-
pa3BUTHE )KU3HU Ha 3eMIIe)» ' 29.04.2024 | collection.edu.ru/
O6006menue mo Teme «IIpoucxoxaecHue http://school-

98 1 0 0 i
YeJIOBEKa — aHTPOTIOTCHE3) 30.04.2024 | collection.edu.ru/
O06o0meHue 1Mo Teme «IKOJIOTHs — HayKa http://school-

99 1 0 0 i
0 B3aMMOOTHOIIICHUSIX OPTraHU3MOBY 06.05.2024 | collection.edu.ru/

100 O606menue mo reme «OpraHu3Mbl U 1 05 0 http://school-
cpena oOuTaHUs ' 07.05.2024 | collection.edu.ru/

101 O06006111eHHE 10 TEME «IKOJIOTHUSI BUIOB U 1 0 0 http://school-
TIOTYJISITHI 13.05.2024 | collection.edu.ru/

102 O606mmenue o teme «buocdepa — 1 0 0 http://school-
r106anbHas IKOCHCTEMa) 14.05.2024 | collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O 102 6 75

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buosnorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue; noj penakuueit [laceunuka B.B., AkninonepHoe o611ecTBo

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

[Tporpamma: [Iporpamma mo 6uOIOTHH TSI 00IIIE00pa30BaTENBHBIX IITKOJT
(c6opuuk bronorus. Paboune nporpammel. [IpeameTHas TuHMS y9eOHUKOB
«JIunams sxu3an». 10—11 kmaccel: yue6. mocobue s o01ieodpa3oBaTeIbHBIX.
opranuzaiuii: 6a3oBsiii ypoBeHb / B. B. Ilaceunuk, I'. I'. [lIseros, T. M.

Edumora. — M. : [Ipocsenienne

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

5. Anpeca caiitoB B IHTEpHETE

http://edu.1c.ru

WWW.SOM.SI0.ru

euHas KOJIEKIUsS HU(PpOBBIX 00pa30BaTEIbHBIX PECYPCOB:



http://schoolcollection.edu.ru/.

www.bio.1september. ru — I'azera «buonorus» «IlepBoe ceHTIOPs»;
WWW.nature.ru - Hay4Hble HOBOCTH OHOJIOTUU;

www.herba.msu.ru - 6oranndeckuii cepsep MI'Y;

WWW.MmNr.gov.ru - caiiT ¢ rocyaapcTBeHHOM nHpopmMarueit MunuctepcTBa
IIPUPOAHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - buonoruueckast KapTuHa MHpA.



