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MYHUIUNITAJIBHOE KASEHHOE OBIIIEOBPA3OBATEJIbHOE YUPEXJIEHUE
[NOJIOBUHKNHCKAS CPEAHAA OBIIIEOBPA30OBATEJIBHAA IIIKOJIA

AHHOTAUA K padoyeil mporpamme
yueOHOoro npeamera «buosorus»

PabGouas mnporpamma yueOHoro mnpeamera «buonorus» 00s3aTeabHOM
MpPEeIMETHOM 00J1acTh «yTayOJIEeHHBIN ypOBEHb» pa3paboTaHa B COOTBETCTBHH C
IIYHKTOM 18.2.2 OOHOBJICHHOTO benepaabHOTO rOCYJapCTBEHHOIO
o0pa3oBaTeIbHOr0 CTaHAapTa cpeaHero obuiero odbpaszoBanus (naiee - GI'OC
COO)!, ¢enepanpHOii  00pa30BaTENbHON MHPOrPaMMBI  CPEIHETO  OOLIEro
obpazoBanus (manee - ®OIl COO) u peanuszyercs 1 rog B 10 kmacce). I1OT
yueOHBIN TpenMeT 00o3HaueH B 00s3aTelNbHOW yacTu ydyeOHoro miaHa. JlaHHas
pabouasi mporpamMma SIBISIETCS YacTbO COJEPKATEIBHOIO paszjena OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl cpenHero obdbmero obpaszoBanus (ganee - OOII
COO).

PaGouas nporpamma pazpaboraHa yuyuteneM OHUOJOTHMH U XUMUU 3UHUYEHKO
JLLA. B cootBerctBUM ¢ 1. 18.2.2 ®I'OC COO wu omnpenensier OpraHu3aluio
obOpazoBatenbHO aesTenbHOCTH yuutedeM B MKOYVY TlomoBunkuuckasCOIllno
OTIpEJICTICHHOMY YU4eOHOMY MPEMETY C y4eTOM paboueil MporpaMMbl BOCITUTAHUS.

PabGouass mporpamma yde6Horo mpeamera siBisercs yacteio OOIT COO,
ONPEIEIISIOIIECH

- IJTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Y4eOHOro mpeaMera (JIMYHOCTHBIE,
METaIrpeIMETHbIE U TPEIMETHBIE);

- cofiepKaHue yueOHOTo TpeIMEeTa;

- TEeMAaTUYECKOE TUIAaHUPOBAHUE, B TOM YHUCIIE C YUeTOM paboyeil mporpaMMbl
BOCIIUTAHMS C YKa3aHUEM KOJIMYECTBA YACOB, OTBOAMMBIX Ha OCBOEHHUE KaXKIOU
TEMBI.

PaGouas mporpamma oOCyXkJeHa W TNPUHATA PEIICHHUEM METOIUYECKOTO
COBETa W COIJIACOBaHAa 3aMECTUTENIEM IUPEKTOpa MO Y4eOHO-BOCIMTATEIbHON
pabore MKOY Tlonosunkunackas COILI.

Tlata 27.08 2024r.

NMpukas MuHobpHaykm Poccum ot 17.05.2012 N 413"06 yTBepxaeHUn peaepanbHOro rocyaapcTBeHHOro
obpasoBaTe/ibHOro cTaHaapTa cpeaHero obuiero obpasosaHus" (3apeructpmposaHo B MuHiocTe Poccum
07.06.2012 N 24480)



NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHON obnactu «EctecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOLIUM, CpPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTanueil 00yJaromMXCcsl U CTUMYJIHPOBAHUEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax u3ydeHus: ydeOHoro mnpenmera «buonorus» Ha yriayOn€éHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpolecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HaIlpaBICHHOCTh HA  MOCIEAYIOIIEe pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM TakKe MOKa3aHbl BO3MOXHOCTH y4eOHOro IpeamMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHHUS U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
00yJaromuxcss MO OCBOCHHIO COJIEpKaHUS OHMOJOTHYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



pacmivpeHrue U yriyojieHue 3HaHWil oOydaromuxcs O XUBOW NMPUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYyYalOIIMUXCS K MOCIHEAYIOIIEMY MOJIyYEHHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOIIMX CUCTEMAaTHYECKUX Pa3/esioB OMOJIOTMH HA YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIbHO BKIIFOUEHBI OMOJIOTUYECKHE CBEACHUS MPUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
¢uzuku, XuMuu, reorpaduy 1 MaTEMATUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3AINH, IBOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOYYaIONIUXCS IO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00yyarouMMucs OMOJIOTHYECKUX TEOPUN U 3aKOHOB, UAEH, IPUHIUIIOB U MPaBUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, IPUKIIAHBIX aClIEKTaX OMONOrnyeckux 3HaHui. s
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
1Mo OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAaHOBJIEHMS U Pa3BUTHUSA
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOT0 3aBeICHUS JIsl TPOJIOHKEHUST OMOJIOrMYECKOro 00pa3oBaHUsI.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSIX, KOHIICTIIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX HCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIUY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHWOJIOTMH, TAJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTHYECKYI0 HH(POPMALIUIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHHUIO K OKPYKalollel TPHUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTUH, DEIIaeMbIMU €10 MPOOJIIeMaMH, METOJI0IOTHEN
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
LEJIOM M K OTIEIbHBIM €€ 00bEKTaM U ABJIEHUSAM; (OPMUPOBAHUE FKOIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4alolMMUCA ~ KOMIETEHTHOCTH B palMOHAIBHOM
MPUPOAOIIONB30BaHUN (COOIOIEHNE TpaBUJ TOBEJIECHUS B MPHUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATETbHOCTH B YPE3BBIYANHBIX CUTYyaLMX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieayomeMy npodecCuOHATbHOMY CaMOONpPENENeHUI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heeno), B 11 kiacce — 102 gaca (3 yaca B HeJeo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YYEHUH OMOJIOTHUY Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNsIeTcsl Y4YUTelIeM Ha OCHOBE  HMMEIOLIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseu, I'. Mennens, B. U. Bepuaackuu, W. I1. IlaBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBbI U MX U3Y4YeHHUE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >XKUBOTO. JKW3HB Kak QopMa CyIecTBOBaHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mnepeMeHHOW. IlmanumpoBanme oskcnepumenta. [locraHoBka u
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAs eAuHUIA KuBoro. HMcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadusi, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, auddepeHnnasILHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. Illneitnen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOPUTENS, peareHTa, y4acTUe B CTPYKTYpUPOBAHUH
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosekybl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpoeHHs U (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYeCKUX MeMOpaH — TEKy4eCTb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpans. Mecrtonaxoxaenue u ouonorndeckue ¢pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKkpunmomuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
OpeanuyecKull CuHme3s OUOMOJIEKYl U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer u cxembl: «llepuonnueckas Tabnuila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yriaeBonoB», «CTpoeHune MoJieKyl JunuaoBy, «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecTO 1 pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIM (NMIEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomna3zma. [uto3omb. [luTockener. [IBmxenue nurormiazMbl. OpraHouasl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerne u (YyHKIIMM MUTOXOHApUH u Tactui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl.  AkmunogvleMukpoguiamenmsi.  MBbIIIEUHbIE — KIIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mmuxpompyooukamu. Momophvle 6eaxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sdepHoti obonouku 6 mumose. AHoephviil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHHWEe  pacTUTeNbHOM  KIEeTKu», «CTpoeHHe
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

Jlaboparopnass padora «/3yueHne CTpPOEHUA KJIETOK Pa3JIMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTaTHBHBIM XapaKTep peakIui KICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30yAUTEIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax omonorndeckoro okuciaeHus. [{ukmmyaeckue peakuu. OKUCIUTEIHHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Ioptpersr: k. IIpuctou, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HaciencTBeHHoUW nH@opmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT M 3YKApHOT. Perynsdius akTUBHOCTHM T€HOB Yy Ipokapuor. I'mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, xKuBOTHBIX, pacteHuii. CITINJI, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobwvl 00cmasKu 1eKapcms.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuoabl W perymsuus. Wutepdaza u  MHTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbld  HaOoOpbl  XpoMocoMm. ['oMonoruuneie xpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumpl 1 cxembl: «OKWM3HEHHBIM MUK KIETKH», «Mwutosdy», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «HabmroneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrepun, apxew, OJHOKJIETOUHbIE TpPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tumbel pacTUTENBHBIX TKaHeil: o0Opa3oBaTelbHas,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOeHHS, (YHKIMH U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MBI M HACTUHU. J[BMIKEHME MHOTOKJIETOYHBIX J>KMBOTHBIX M 4YEJIOBEKa:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPUKJIIETOYHOE NuIIeBapeHue. [InTaHue MO3BOHOYHBIX >KMBOTHBIX. OTHENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHCcOpT BELIECTB Yy OpPraHW3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CHUCTEMbl MO3BOHOYHBIX KUBOTHBIX. Pabora
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b IOJIOCTH TEJIA C KPOBEHOCHOW W BBIAEIUTEIIBHON cUcTeMamMu. Belenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii MW UUCTHl MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX pAacCTeHUH.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoxkaEHHbIA W NpUOOPETEHHBIN crenupuyecKuit
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTe ¥ perymanus |y OpraHu3moB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEeJbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3bp HEpBHOW U DSHIOKPUHHOW cucTteM. [umortanamo-runodusapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CUCTEMaAY, «Koxay, «MpI11eyHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0XKIeBoro uepmsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHUEe: CBETOBOM MHUKPOCKOI, MUKpOIpenapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIbIXaTeIbHBIX JBWKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

@dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnoe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Meniose. KpoccuHrosep. bruonornyeckuin cMsIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MIOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyuss mopgoecenos u modeau mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinus). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICHCTBUII T'E€HOB. BrusHue Ha 53MOPHOHANIBHOE PAa3BUTHE Pa3IUYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHA, UX PaCHpOCTpaHEHUE B mpupoie. Tumbl pocta KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHui. ['ametodur u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsIH OJHOJOJBHBIX U JIBYIAOJIBHBIX pACTeHUN», «KU3HEHHBIA LUKII
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTpPOEHHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJEeACTBEHHOCTH M HM3MEHYMBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbl ~ TE€HETHKU: THOPUJIONOTUYECKHUH,  IUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeTo bl TeHETUKNY, «CXEMbI CKpElIUBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokoieHus. [IpaBuno qomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

HuruOpuaHoe ckpenuBanue. Tpetuitl 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIEIOBaHUE T'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY IeHaMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotum kak uenocTHas cucrtema. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIIECCOB, TMOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «Kapuotum OTULBDY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpeIIMBaHUS Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MoaudukanuonHass HW3MEHYMBOCTh. Ponb cpeasl B opMUpPOBAHUM
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUITHYECKOW N3MEHUMBOCTH: KOMOMHATHUBHASI, MyTaIllAOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanoHHass W3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoIrecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: XUBbIe W TepOapHbIe SK3EMIULIPbl KOMHATHBIX PacTeHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduwibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
0one3HM 4YenoBeKka. boJIe3HM C HACIENCTBEHHOW MPEeApacloNoKEHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3yYEHUs] TCHETUKH
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. WM. BaBunmoBa o lleHTpax npouCXOXXIEHUS € MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIM OTOOp: MAaCCOBBIA U
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

HNckyccTBeHHBIM  MyTareHe3  KakK  METOJ  CEJEKIMOHHOM  paboOThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpusugosas rUOpUIU3aLIUSL.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKLIMU PACTEHUH U JKUBOTHBIX. «3enéHas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHEeMUYECKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metoapl cenexkuuny, «Otnanéunas rudpuauzanus», «MyTtaresesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHMIKEHHMSI CEJEKIMU PAcTEHUH u
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, HUCHOIb3yeMble B OMOTEXHOJOTMM, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHojorui. [Ipon3BoacTBo Oenka, aMUHOKHUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIus
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocOMHasi M TEHHas WHXKeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha H
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMsI KOMIUIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkmonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUI».

JlabopaTopHas padota «l3yueHne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1.3apo:kaeHue M pa3BUTHE JIBOJIIHOHHBLIX IpeACTABJIEHUN B
OuoJioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHUSI OpPraHM3MOB, HACIEJICTBEHHAs M3MEHUMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHncTpanuun

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlectnuna xkuBBIX cymectB (o Jlamapky)», «MexaHusMm (popMupoBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KammycTb», «I1opoabl TOMaITHUX )KUBOTHBIX», «CXxemMa 00pa30BaHMs HOBBIX BUOB
(mo Y. JlapBuny)», «Cxema COOTHOIIEHUSI JBMXKYIIUX CHJI OSBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM T€HETUYECKOro pa3HOoOOpa3ws M CTPYKTYphl mnomynsaiuid. M3meHnenwue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpPhl (ABUXKYIIKME CHUJIBI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHatuBHass wu3MeHYHMBOCTh. [lpelid reHoB — ciyuaiiHble
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymismusx. O@dekr
ocHOBatensi. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigpa eenos 6
bonvuwux U manvlx  nonyuayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTyYKTHBHAS).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HMKHOBEHME U 3BOJIIOLUSA COLMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
¢usnonornyeckue,  Omoxumudeckue,  moBeAeHUeCkHe.  OTHOCHUTEIHHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIUIONAU3AIIMS,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMOMOHHOW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopazHooOpasusi. MUKPOIBOJIIOIUS U KODBOJIOIUS MMApa3UTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuronHas
CTPYKTypa Bula», «CxeMa MposiBieHus 3akoHa Xapau—BaitnOepray, «/{Bmwxymiue
CWJIbl HBOJIIOLIUUY, «DKOJIOTHMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JEHUCTBUSL E€CTECTBEHHOTO O0TOOpa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kpurtepuu Buna», «Bunsl-nBoiinnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«JTonurmonasl pactenuit», «KanmycTHO-penedHbIii THOPHIY.

O6opynoBaHue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yyydesia MTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BbIsIBICHHE HW3MEHUYHMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas paGora «CpaBHEeHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Metoasl u3ydeHHs MakpolsBojouuu. llaneoHTonmornueckue  METOJbI
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomtonuu. CpaBHeHUE (GIIOpHI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumibi-
SHIEMHUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPAaBHUTEIBHO-MOP(POIOTHYECKHE METOJbl H3yUECHHUS
sBOMIONMK. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3YYCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3Bostoniuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punnodute»y,  «CemeHHBIE
nanopoTHUKWY», «buoreorpaduueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HAIPABJICHUS IBOJIOLHIY, «OO0IIHe 3aKOHOMEPHOCTH SBOTIOLUN.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KM3HUM Ha 3emie. AOUOreHe3
naHcrnepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMHu D.
Penu, JI. Cnannannanu, JI. [lactepa. [Iporcxoknenne >Ku3Hu U acTpOOH OJIOTHS.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas OBOJTIONMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OO6pazoBanue monmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TuIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHosoruss u e€ wmeroabl. OTHOcUTENnbHAas U aOCOIIOTHAs
reoXpoHOJIOTHs. ['e0XpOHOIOrHUYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBoNtoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKU KaK aHaJOr MEepPBbIX Ha 3emile COOOUIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOTO Mupa. OcHOBHBIE apoMop(ho3bl
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpunmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIOrMYecKuX ImpoleccoB. llosiBneHWe MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: ero yclIoBUs U BIMSHUE Ha ra30BbIi cOcTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Hoptpertsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ompita JI. IlacTepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoMOLMNY, «CxeMa 00pa30BaHUS HYKAPUOT
nyTéM cumOuorenesa», «Cucrema >XUBOW mpuponab», «CTpoeHue BHUpYyCay,
«Apomopdossl  pactrenuit»y, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre )XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIKHBIEC MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJIITIOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yy4e€la NTULl WU 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOT0 CHHTE3a OPraHMYECKUX COSUHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHune M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIC.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaAuM aHTpOIOTeHe3a. PaHHME YemOBEKOOOpa3HbIE 00E3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek  reimensOeprckmii  —  OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TayeoreneTnka u najeOreHOMMKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTaluuMoHHBIM mpouecc W noiaumopdusm. [lonmynsiuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonarue o pace. bomblinme pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYXKarouleld cpeibl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJAlUi. buoconuanbHble UCCIENOBAaHUSA MPUPOJBI YEJIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeNeT dYeloBeKa U CKEJeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
npAMOXOIAIINY, «JleHncoBckuii yenoBek» «Heannepranpupl», «KpoMaHbOHLBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpadum HaX0JOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJICIb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
LIMMIIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0KICHUEM.

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPTraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJoruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY>Karolen cpeibl: TOKAJIbHBIN, pETHOHATBHBIN U TTI00AIBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Toptpetri: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pasznensl skojorumy», «Metonbl 3konorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennbie. O0ime
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux Qakropos. Ilpasumino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoanu3M.

Temmeparypa kak »dKoJiorHueckuid dakrtop. JlelicTBue Temmeparypsl Ha
opraHu3mebl. [loMKnIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
MoJJIep KaHui0 BoJHOTO Oananca. Krnaccudukamus pacTeHUH MO OTHOMICHHIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUsT OPTaHW3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, OYBEHHAs,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0coOEHHOCTH cpell oOuTaHusi opranu3moB. [IpucmocoOneHuss OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKusznenusie GOpMbI pacTEeHUM: epEBbsl, KYCTAPHUKH, KYCTAPHUUKHU, MHOTOJICTHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUIITHUYECTBO, CUMOM03 U ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUST OpPraHuU3MoB», «bBHUOJIOTHYECKUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHuit», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHusy, «XunHuuectBoy, «llapazutusmy», «Konkypenuus», «CumMomo3y,
«KomMeHcanmm3m».

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JMYHBIX HKOJOTMYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEHUs, TepOaprH U KOJUIEKIIMU TEIIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuii, oTHOCSIUXCA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M OJKUBOTHBIX, OOJQJaIOMIMX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BBIIBICHHE TMPHUCIIOCOOJICHUN OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOECHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  TOIMYJISILUH. [lonynsiiust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, PU3HUECKUX OApbEPOB H
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TIOJOBasg CTPYKTypa, POXKIAEMOCTb, NPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJIAIUU.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBaHue TMHAMHUKA NONYJIsiud. KpuBble pocTa YMCIAEHHOCTH TOMYJISLINY.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTPATEruu BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
MoJieNb 3Kojornueckon Humm Jx.J. XarunmHcoHa. Pa3Mepsl 3KOJIOrMYecKOu
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBa3UM 4y>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmy, «Mogeinb skosiorndeckort HummM Jx. M. Xatauaconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsS3u MexIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa Kak OTKpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U WIIBI B 3KOcUCcTEMaX. KpyroBopoT BEECTB U MOTOK SHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOpOIYKIMSL.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUSA Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Ipuponubie 3KOCUCTEMBI. DKocucmemsbl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAUYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadnoco 3ggekma u 8ud08-30uhpukamopos (Kirouesvix
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocucTteMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«JKonoruyeckas nupamua OroMacch», «IKOJOTHUYECKas MUpaMuia SHEPTUN»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuE Jeca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUH HACEKOMBIX, Yyydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenne pa3zHOOOpa3usi MENKUX TOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKypCHsl B TUIIMYHBIAN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WId B TEIJIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBasa kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. Kupoe
BEIECTBO OHOC(hephl U ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOChepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonstue o Oumome. OCHOBHbIE OMOMBI CYIIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINAIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabnmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boasl B mpupojae», «OcHOBHBIE OMOMBI cymmmy, «Kiaumarnueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannbiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTENbHBIA M KUBOTHBIA MHUp. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl UYEIOBEUYECTBA M IPUPOJIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexoda K pecypcocbepezarowjeli u
KOHKYPEeHmocnocoonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoanuro OMOeabHLIX U008 u dkocucmem. OcHogvl



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENIN YIPaBIIEMOT0 MUPaAy.
O6opynoBanue: ¢dororpaguu OxXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K  OOyUYCHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIUHCTBE Y4YeOHOM M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOIIETOCs] KaK aKTUBHOTO H
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA M TIPaBOIIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENIbHBIX 3a/1a4, BHIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COIepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM KpaH, CBOK PoauHy, CBOM $A3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIIOYasi 3CTETUKY ObITa, HAyYHOTIO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA M OTAbIXa, peryispHas ¢u3ndeckKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOM JIESITEIHPHOCTH TEXHOJOTHYECKOW M COIHAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIllaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud U Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHUOOPETEHHUE OTBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMble TPU HM3YYCHHH OHOJIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX Bped  OKpYKaloEen
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTy JIFOJIBMH M IIO3HAHWS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHWH MpoOjIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTEeH BBIXOJIa U3 III00aJbHBIX IKOJIOTMYECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS IS aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OMOJOTHYECKUE 3HAHMS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caMm000pa3oBaHNI0, K AKTUBHOMY IMIOJIYYEHHIO HOBBIX 3HAHWUW MO OHWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHSITHS, OTPasKaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIN (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIe/IOBaHNEe,  HAOJIOJICHHe,  U3MEpPEHUe, OKCIEPUMEHT W  JIpyTHe);
yHUBEpCalbHbIe YyueOHble JEeNCTBUsA (TI03HABATE/IbHBIE, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM KOMIETEHIMH OOY4YarolIMXcs; CHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuatomierocss OyayT choOpMHpPOBaHBI —MO3HABATENbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPakKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1)0a30Bble JOru4ecKue aeicTBusi:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cuHTE3a, CpaBHEHMSI, KiIacCU(pUKAIIUNA, 000OIICHHS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTH PE3YJIbTAThI ICATEIBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHAIM3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM JAEATEILHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2)0a30Bble HcCIe0BATEIbLCKUE IEHCTBUS:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelieHus MmpoodsieM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIIBHOCTH 110 TIOJYYCHHIO HOBOTO
3HaHUS, €ro HMHTEPIpEeTalnd, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COIMATBHBIX MPOEKTOB,;

dbopMupoOBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUCBBIMH TTOHSATHUSIMHU U METOJaMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BaTEIbHOU
NEATeIIbHOCTH 1 )KU3HEHHBIX CUTYaIUsAX;

BBISIBIIATh TPUYUHHO-CJICJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelieHus, HaXOJAUTh apryMEHTHI I J0Ka3aTeIhCTBa
CBOHMX YTBEP)KJICHHH, 3a/1aBaTh apaMeTPhl K KPUTEPHUH PCIICHHS;

aHAJM3MPOBATh IIOJYyYCHHBIE B XOJAC peIIeHUs 3aJaud  pe3yJIbTaThl,
KPUTHYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TMPAKTUYECKYIO O00JacTH
KU3ZHEICATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) padoTa ¢ uHpopmaiueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusi, HAYYHO-TIOMYJAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMAIINIO pa3TUYHBIX BUJIOB U POPM MPE/ICTABICHUS, KPUTUUECKH OLICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (GOpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyecTBE CpeAcCTBAa mpu pabore ¢
Oouosiorndeckort mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACTO3HABAHUS U 3alUThl  WH(OpPMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWSA, TMOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAsA 1eSITeJIbHOCTD:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IPH pENICHUN OMOTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



NPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0l pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M MOCTYNKAX MO OTHOUICHHWIO K KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaLUsAX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHWI, MCTIOIB30BaTh MPUEMBI PEQIICKCUU JJIST OIEHKH CUTYyallMH, BBIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYIUX:

MPUHUMATh Ce0sl, IOHUMasi CBOU HEJTOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS COJEpPkKaHUA Y4eOHOro MpeaMeTa
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMK U MPEOOPa30BAHUIO 3HAHHM, BUIBI JIEITCIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpA3Msi MOTOMKOB TEPBOTO TOKOJICHHS, PACHICTUICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOUN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHS OPTaHOB M CHCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUIIOB MUTAHUA, (POTOCUHTE3A U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATh B3aMMOCBS3M MEXKAYy OpraHOMIaMH KIETKH M HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMeHa BEelIeCTB, dTallaMy KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMU MIPOIIECCAMU U SIBIICHUSIMH, JIEaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, NPOBEPATh MX IKCIEPUMEHTAIHHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
myOMUYHO  TPENCTaBISATH  TMOJYYCHHBIE  PE3yNbTaThl HAa  yUYEHUYECKUX
KOH(DEpEeHIHSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  OuomorMd W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE M3MEHEHHWE T€HOMa M CO3JaHHME TPAaHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oyayuieid mnpodeccruoHanbHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIPaBJICHHbIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Ipodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCT€ U poJM OHOJOTUM B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIICHHS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, IKOCUCTeMma, Ouocdepa), OHONOTMUECKHE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiinOepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMHU B OUOJIOTHYECKUX MCCIIECOBAHUSIX )KUBBIX O0BEKTOB U HKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
HKOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT' O otbopa, aJJIONaTPUYECKOTrO u CUMITaTPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpele OOMTaHMs, aOMOTHYECKUX W OMOTHYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJHUKY JUISI JOKA3aTeNbCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1a9H, BBISABIATh IPHUYNHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
HKOJIOTUM W MEJHIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSX M CIOCO0ax MpeaoTBpaIieHUs
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyONsTh TO3HABAaTEIbHBIM WHTEPEC, HAIPaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsI B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
Ne KoaudecTBo4acon
HaumeHoBaHuepas3aejioB 1 JuexkTponHble (¢ poBbIE)
n/ Bcer | KonTpouabHblepad IIpakTnuyeckuepad
TEeMIIPOrpaMMBbl o0pa3oBaTe/ibHbIEPeCyPChI
11 0 OThI 0ThI
bu6morteka [IOK
Buonoruskaknayka 1 0 0 https://m.eds00.ru/863e6122https://m.edsoo.ru/
863e632a
’KuBbie CHCTEMBI 1 UX 5 0 0 bu6moreka [IOK
H3y4YeHUe https://m.edso0.ru/863e6564
bu6moreka [IOK
b 2 0 0.5
HOTOTIAIICTIN https://m.edso00.ru/863e674e
XUMUYecKassopraHu3ausaKiIeT 10 0 1 bubnuoreka [IOK
K1 https://m.edso0.ru/863e674e
bu6mmoreka IIOK https://lesson.academy-
Crtpoenue u GyHKITUUKIICTKH 8 0 2 content.myschool.edu.ru/lesson/86¢c00dc3-4fd0-
40aa-b7ec-3de0a656¢f42
OOMeH BeIecTB U
MpeBpaIlCHUE SHEPTUU B 9 0 1 bubmorexa [TOK
pespart P https://m.edso0.ru/863e766¢
KJIETKE
HacsteicTBenHas uHdopMaLs bubmuoteka I{OK https://lesson.academy-
. P 9 0 0.5 content.myschool.edu.ru/lesson/05b30833-
1 PETHSALIA €€ B 1JIeTie 2ed2-445h-b4ae-823f12673d0
bubmuoteka I{OK https://lesson.academy-
JKU3HEHHBINITUKITKIETKH 6 0 1 content.myschool.edu.ru/lesson/a494c¢3cb-b7c7-
4815-b7a1-155¢7245fdbf
Crpoenue u 17 0 15 bubnmoreka L{OK https://lesson.academy-
(GYHKIMHOPTaHU3MOB ' content.myschool.edu.ru/lesson/99d9a91a-3f8e-



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
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https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://m.edsoo.ru/863e766c
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110

49cb-bce4-3a2f5e634110

PaszmuoxeHuE 1

bubmuoreka [IOK

10 B THCODIAMIEMOB 8 15 https://m.edsoo.ru/863e81b6https://m.edsoo.ru/
P P 863e831e
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U 2 0.5 bubmiorexa HOK
& ' https://m.edso00.ru/863e86f2
N3MCHUYUBOCTHU OpFaHI/ISMOB
12 3aKOHOMEPHOCTHHACIIEICTBEH 10 1 bubnuotexa [JOK
HOCTH https://m.eds00.ru/863e8878
bu6mmoreka IIOK https://lesson.academy-
13 3aKOHOMEPHOCTUU3MEHUYHUBOCT 6 1 content.myschool.edu.ru/lesson/e1564a9c-0f9c-
u 4060-abd6-
435067cec14d?backUrl=%2F06%2F10
bu6moreka [IOK
14 Tenernaenopeia 3 0.5 https://m.eds00.ru/863e86f2
bu6moreka [IOK
15 C 4 1
CICKIAOPTATHSMOB https://m.edso0.ru/863e9214
16 buorexnonorus u 4 bubnuoreka [JOK
CHUHTETUYECKAIONOIIOT U https://m.edso0.ru/863e9336
17 PesepBHOEBpEMs 1
OBIIEE KOJIMYECTBO HACOB
1 102 13

I10 ITPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

Ne HaumenoBanuepasieios = KoauuecrBouacos DJIeKTpOHHbIE (L (POBbHIE)
/1 | ¥ TeMIpPOrpamMMbl Bcero | Konrpouabubiepadorsl | IIpakTtuyeckuepabornl | 00pasoBaTe/ibHbIEpeCypChbl
3apoKJIeHUE U Pa3BUTHE Bu6morexa [IOK
1 3BOJIFOIIMOHHBIX 4 0 0 https://lesson.academy-
MIPEACTABICHUN B content.myschool.edu.ru/lesson/08680ea9-
OounoJsioruun 2415-4073-9c88-78991a88f00c
bu6moreka [IOK
9 MHUKpO3BOTIONUS U 14 0 2 https://lesson.academy-
e€pe3ynbTaThl content.myschool.edu.ru/lesson/85e9b260-
0018-458a-9e76-286103e5af16
bu6moreka [IOK
3 Makpossostonust 1 6 0 0 https://lesson.academy-
e€pe3yabTaThl content.myschool.edu.ru/lesson/85e9b260-
0018-458a-9e76-286103e5af16
bu6moreka [IOK
[Ipoucxoxaenue u https://lesson.academy-
4 15 0 1.5
pa3BUTHE )KU3HU Ha 3emIIe content.myschool.edu.ru/lesson/54f96a99-
57e3-4914-9da0-ba9bad6f0889
bu6moreka [IOK
[IpoucxoxaeHueuenoBexa https://lesson.academy-
5 10 0 1
— aHTPOIIOTEHE3 content.myschool.edu.ru/lesson/dd16ac23-
fddb-4c08-a329-6de2fa101073
DKoJorus — Hayka o
bubmuoreka [{OK
BIANMOOTHOMIEHIE https://lesson.academy-
0 OPTAEISMoB o 3 0 05 content.myschool.edu.ru/lesson/c7c57f3a-
HAIOPTaHIBMERHRIX ed3f-4459-hc73-8991f6efdc7b
CUCTEM C OKpYXarolen



https://lesson.academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://lesson.academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://lesson.academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b

cpenoi

bubnuoreka [IOK
7 Opranu3mMsl U 9 15 https://lesson.academy-

cpenaoOuTaHus ' content.myschool.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-85928f9110ee
bu6mmoreka [{OK

8 OKOJIOTUSIBHAOB U 9 05 https.//lesson.academy-

O YIS ' content.myschool.edu.ru/lesson/c7c57f3a-
ed3f-4459-bc73-8991f6efdc7b
bu6morteka [IOK

9 DKOJIOTHICOOOIIECTB. 12 05 https://lesson.academy-

OKOJIOTHYECKUECHCTEMBI ' content.myschool.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-520525b609aa
bu6moreka [IOK

buocdepa — https://lesson.academy-

10 6 0

ri00abHAsSAIKOCUCTEMA content.myschool.edu.ru/lesson/1a9cc5eb-
5f59-447a-93b2-73ab470d8568
bu6moreka [IOK

YenoBek u https://lesson.academy-

11 6 0
OKpyKarolascpeaa content.myschool.edu.ru/lesson/6231556e-
13f5-4ffe-ba2a-21a490fd5156
12 Pe3epBHOEBpEeMs 8 0 bubnuorexa [JOK
BIIEE KOJIMYECTB
OBl © CTBO 102 7.5

YACOB II10 ITPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
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https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
No KosauuecTBouacos
n Bc | Koutpoan Hatau3z | DJieKTpOHHbIeNU(poBbIeOOpa3oBaTeIbHbIEpECYP
Temaypoxa IIpakTHyec
/ er | HblepadoT YUYEHHUS | CBI
KHepadoThl
n 0 bl
buosorus kak KOMILIEKCHAs bu6moreka [IOK
1 HayKa U KaK 4acTh 1 0 0 03.09.2 | https://lesson.academycontent.myschool.edu.ru/lesson/5¢
COBPEMEHHOTO OO0ITeCTBA 024 523154-8bfa-4fdf-bdf8-fb62770d3862
’KuBEIe CCTEMBI U X bubmorexa LOK
2 . 1 0 0 03.09.2 | https://lesson.academycontent.myschool.edu.ru/lesson/15
cponcta 024 bc113d-cab1-4730-8ca3-8c3862630f75
YpoBHEBasOpraHU3aUsKUBBI bubmorexa TIOK
3 P P 1 0 0 5.09.20 | https:/lesson.academycontent.myschool.edu.ru/lesson/15
REHETEM 24 bcl13d-cab1-4730-8ca3-8c3862630f75
Hcropust OTKpBITUS U bubnuorexa [JOK
4 H3YUYCHHS KIIETKH. 1 0 0 05.09.2 | https://lesson.academycontent.myschool.edu.ru/lesson/07
Knerounasteopust 024 0c3elb-ed0e-4857-8b6e-057580b8ba098
MeTo/16I MOJIEKYJISIPHOU |
KJIETOYHOI OHOJIOTHH.
ITpakTuyeckas pabora
«M3ydyeHne MeTo10B 10.09.2 Bubmiorexa LIOK
5 . 1 0 0.5 02'4 ' https://lesson.academycontent.myschool.edu.ru/lesson/f0
IICTOHHON BHOIOTHH 169498-8927-400e-81b5-27a76afed81b
(xpomarorpadus,
anektpodopes,
middepenunansHoe



https://lesson.academycontent.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://lesson.academycontent.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
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https://lesson.academycontent.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b

uentpudyruposanue, [T1P)»

10.09.2 bubmunorexa LIOK
6 XUMUYECKUMCOCTABKIICTKHI 0 024 https://lesson.academycontent. myschool.edu.ru/lesson/f0
169498-8927-400e-81b5-27a76afed81b
MuHepanbHble BELIECTBA bubnuoreka [IOK
7 KJIETKH, MX OHMOJIOrHY€eCKast 0 12.09.2 | https://lesson.academycontent.myschool.edu.ru/lesson/f0
poJIb 024 169498-8927-400e-81b5-27a76afed81b
Oprannueckue BeIecTBa
KIETKA — OEJIKH.
JlabopaTtopHnast pabota bubmorexa [IOK
8 «OGHapysKere Gemkos ¢ 0.5 17.09.2 | nttps://lesson.academycontent.myschool.edu.ru/lesson/02
024 15437a-0f2e-4c47-8760-2a9e2f77c89c
IIOMOIIIBKO KAYCCTBCHHBIX
peaxkuuin»
CaoiicTBa, KIaccupuKaius u bubmorexa [IOK
9 ’ 0 17.09.2 | https://lesson.academycontent.myschool.edu.ru/lesson/02
Pyt Gekon 024 15437a-0f2e-4c47-8760-2a9e277¢89¢
OpraHn4yecKHeBeIeCTBAKIICT bubmmorexa TIOK
10 Kt — yrIeBOE: 0 19.09.2 | https://lesson.academycontent.myschool.edu.ru/lesson/72
024 48ccfd-3595-44e2-9ead-a15ec719¢673
OpraHnyecKHeBEICCTBAKIICT Eubmaorexa ITOK
11 0 24.09.2 | https://lesson.academycontent. myschool.edu.ru/lesson/72
K IR 024 48ccfd-3595-44e2-9ead-a15ec719c673
HykiienHOBbIE KUCIIOTHI.
JIHK u PHK. JIabopaTopHas
pabota «MccienoBanue Eubmorexa ITOK
12 0.5 24.09.2 | https://lesson.academycontent.myschool.edu.ru/lesson/3b
HYIICHHOBBIX KHCIOT, 024 18d58d-51ee-43ba-9h17-45c9608fa382
BBIJEJIEHHBIX U3 KIIETOK
Pa3IUYHBIX OPraHU3MOBY
13 | Crpoenue u ¢pynkiun ATO. 0 bubmuorexa [JOK
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https://lesson.academycontent.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://lesson.academycontent.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://lesson.academycontent.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academycontent.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academycontent.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academycontent.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academycontent.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.academycontent.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382

Hpyrue 26.09.2 | https:/lesson.academycontent.myschool.edu.ru/lesson/3b
HykieosuaTpudocdater 024 18d58d-51ee-43ba-9b17-45c9608fa382
(HTD)
CexBenupoBanue [IHK.
MeToapl TEHOMUKH bubnmorexa LHOK

14 ’ 0 01.10.2 | https://lesson.academycontent.myschool.edu.ru/lesson/80
TPAHCKPHITTOMHIH, 024 88b7fa-1bac-4c85-9905-a91d41ed378
MIPOTEOMUKHA
MeToIBICTPYKTYPHOHOHOI0T bubnmorexa HOK

15 PYKTYP 0 01.10.2 | https://lesson.academycontent.myschool.edu.ru/lesson/5¢c
m 024 523154-8bfa-4fdf-bdf8-fb62770d3862
THIBIKICTOK bu6mmoreka [IOK

16 - ’ 0 03.10.2 https://lesson.academycontent.myschool.edu.ru/lesson/a9

POKapHOTHHECKAIeTIA 024 152604-585h-4bf9-923¢c-d6a9d6847d3f

CTpoeHue dYyKapHOTHYECKOU
KJ‘I:TKI/I IT zlfTI/II)‘IeCKaSI bubmmorexa TIOK

17 5 ' I/Ip . 0.5 08.10.2 https://lesson.academycontent.myschool.edu.ru/lesson/08
paboTa «V3yHCHUE CBONCTE 024 10f15f-a477-4¢70-0f41-1270516h7af1
KJIETOYHOW MEMOpaHbI»
TloBepxHOCTHBIHAIIIAPATKIIET BubmaoTexa LIOK

18 p p 0 08.10.2 https://lesson.academycontent.myschool.edu.ru/lesson/86
K 024 c00dc3-4fd0-40aa-b7ec-3de0as56cf42
OnHomeMOpaHHbBIE
OpraHOM/IbI KJICTKH.
ITpakTuyeckas pabora Bubmiorexa LIOK

19 IE)I 0.5 10.10.2 https://lesson.academycontent.myschool.edu.ru/lesson/86
(VSYHICHHC JABIDKCHHA 024 c00dc3-4fd0-40aa-h7ec-3de0as56cf42
[UTOILIa3MbI B PACTUTEIILHBIX
KJIETKaX»
IlomyaBTOHOMHBIE bubnuorexa LIOK

20 | opraHOuAbI KJIETKU: 0.5 15.10.2 | https://lesson.academycontent. myschool.edu.ru/lesson/86
MMUTOXOHJIPUH, TJIACTHUJIBIL. 024 c00dc3-4fd0-40aa-b7ec-3de0ab56cf42
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Jlaboparopnast pabota
«HccenenoBanue miaMosmsa
U JIeT1a3MoIn3a B
PACTUTCIIBHBIX KICTKAX»

HememOpaHHBICOPTaHOMIBIKIT

bubmnoreka LIOK

21 0 15.10.2 | https://lesson.academycontent. myschool.edu.ru/lesson/86
e 024 000dc3-4fd0-40aa-b7ec-3de0a656¢42
17.10.2 bu6mmoreka [IOK
22 | Crpoenue u GyHKIHHASIPA 0 024 https://lesson.academycontent.myschool.edu.ru/lesson/08
10f15f-a477-4c70-9f41-1270516b7afl
CpaBHuTenpHas
XapaKTePUCTHKA KIECTOK
sykapuort. JlabopaTtopHast 23.10.2 bubmmorexa TIOK
23 paGoTa «Mayderie CTpoeHus 0.5 024 https://lesson.academycontent. myschool.edu.ru/lesson/eb
33fad3-8d72-4e0b-bbc5-4c86e312fh15
KJIETOK Pa3JIn4HBIX
OpraHU3MOBY»
AccUMUIIALINS U
JMCCUMUIISLIUS — JIBE
CTOPOHBI MeTaboM3Ma. THITbI
oOMeHa BEIICCTB. bubnuorexa [JOK
24 | JlabopaTtopHas paborta 0 23.10.2 | https://lesson.academycontent.myschool.edu.ru/lesson/08
«3yyeHne KaTamuTH4YeCKOU 024 10f15f-a477-4c70-9f41-1270516b7afl
aKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMuUIIa3bl HIH
KaTaJiasbl)»
CDepMeIiTaTHBHHH XapakTep BuGmmorexa LOK
25 PEAKIIIH KIICTOMHOTO 0.5 05.11.2 https://lesson.academycontent. myschool.edu.ru/lesson/cd
meraGomiana. Jlabopatopras 024 c6b0d2-866f-4¢35-0168-ceea5el 24e55

pabota «M13yueHue
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(hepMEHTaTUBHOTO
pacIieruieHusl ePOKCHIa
BOJIOPO/ia B PACTHTEIBHBIX U
KHUBOTHBIX KJICTKaX)

26

Benku-akTuBaTopel U OENKH-

05.11.2

bubmnoreka LIOK
https://lesson.academycontent.myschool.edu.ru/lesson/05

HHTHOHTOPS! 024 b30833-2ed2-445h-bdae-823126h73d0
ABTOTpOHBINTUIIOOMEHABE bubmorexa HOK
27 - 0 07.11.2 | nhttps://lesson.academycontent.myschool.edu.ru/lesson/1f
H 024 60acef-6051-44ce-bb66-6754d59480
bu6mmoreka [IOK
28 | dortocuHTE3 0 12.11.2 | nttps://lesson.academycontent.myschool.edu.ru/lesson/27
024 c57h97-ee02-4b2c-97ac-223ab66c24f7
XemocuHTe3. JlaboparopHas
paborta «CpaBHEHHE bubmorexa HOK
29 N —— 0.5 12.11.2 | https://lesson.academycontent.myschool.edu.ru/lesson/27
Pott 024 C57h97-ee02-4b2¢-97ac-223ab66c24f7
XEMOCHHTE3a
AHaspoOHBIE OPraHU3MBbI.
Bunbr 6poxenust. bubnuoteka I{OK https://infourok.ru/prakticheskaya-
30 | JlabopaTtopHas pabora 0 14.11.2 | rabota-sravnenie-processov-brozheniya-i-dihaniya-dlya-
«CpaBHEHHE MTPOIIECCOB 024 profilnogo-klassa-641449.html
OpOKEHUS U JIbIXaHHSD»
A3pOGHBIE OPraHH3MBL. Bn6nnb0TeKa L[OK https.:(/j/ |n;oursk.r-u/prezedntituva—
31 | Drambl SHEPreTUYecKoro 0 19,112 ~ 2nacrobnye-organizmy-VICy-brozneniya-procuicy-
5 024 brozheniya-i-ih-ispolzovanie-chelovekom-10-klass-
obmeHa uglublyonnyj-uroven-6888636.html
DHeprus MeMOPaHHOTO
32 | rpaguenTa npotoHoB. CHHTE3 0 19.11.2 | bubmuoteka LIOK https://paramitacenter.ru/node/400
AT®: pabota npoTOHHOM 024
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https://infourok.ru/prakticheskaya-rabota-sravnenie-processov-brozheniya-i-dihaniya-dlya-profilnogo-klassa-641449.html
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https://infourok.ru/prezentaciya-anaerobnye-organizmy-vidy-brozheniya-produkty-brozheniya-i-ih-ispolzovanie-chelovekom-10-klass-uglublyonnyj-uroven-6888636.html
https://infourok.ru/prezentaciya-anaerobnye-organizmy-vidy-brozheniya-produkty-brozheniya-i-ih-ispolzovanie-chelovekom-10-klass-uglublyonnyj-uroven-6888636.html
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https://infourok.ru/prezentaciya-anaerobnye-organizmy-vidy-brozheniya-produkty-brozheniya-i-ih-ispolzovanie-chelovekom-10-klass-uglublyonnyj-uroven-6888636.html
https://paramitacenter.ru/node/400

AT®D-cunrassl

bubnunorexa LIOK
33 | PeakuumMaTpu4HOTOCHHTE3A 0 21.11.2 | https://lesson.academycontent.myschool.edu.ru/lesson/05
024 b30833-2ed2-445b-b4ae-823f126b73d0
T DaHCKPUIIIS — bubmnoreka LIOK
34 P P . PHK 0 26.11.2 | https://lesson.academycontent.myschool.edu.ru/lesson/05
MATPHHHBITICHHTES 024 b30833-2ed2-445b-bdae-823126b73d0
bu6mmoreka [IOK
35 | TpaHcusuus U e€dTarbl 0 26.11.2 | https://lesson.academycontent.myschool.edu.ru/lesson/05
024 b30833-2ed2-445b-b4ae-823f126b73d0
K .
o POHHPO]%aHHe aMéIHOKI/ICJ'IOT 0 98.11.2 bu6mmoreka IIOK https://school.infourok.ru/video-
OJIb PHOOCOM B DROCHHTES® o lessons/4022427a-6e30-4ff9-befe-4aebefd24392
Oenka 024
Opranuzanus reHoma y bubnuoteka [JOK
37 0 03.12.2 . :
MPOKApPHUOT U SYKAPUOT 024 https://resh.edu.ru/subject/lesson/3939/main/
M aHu3
38 3K2§e§f§§f§oﬁex o 0 03122 | Dubmiorea LIOK
P 4 o https://resh.edu.ru/subject/lesson/3939/main/
JYKapHOT 024
Bupycbl — BHEKIIETOUHBIE
(hOpMBI JKU3HU U OOJIMTaTHBIE bubmuoteka I{OK https://infourok.ru/prakticheskaya-
39 | mapasutsl. [IpakTrueckas 0.5 05.12.2 | rabota-po-biologii-10-klass-sozdanie-modeli-virusa-
pabota «Co3aanue MoIeIu 024 6946271.html
BUpPYyCa»
Bupycusle 3a0051eBaHus bubnuorexa LIOK
40 | yenoBeKa, )KUBOTHBIX, 0 10.12.2 | https://lesson.academycontent.myschool.edu.ru/lesson/eb
pacTeHui 024 33fad3-8d72-4e0b-bbc5-4c86e312fh15
41 | HanHOoTeXHOJIOTUU B OMOJOTHH 0 bu6mmoreka [IOK
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U MEJIUIIMHE 10.12.2 https://resh.edu.ru/subject/lesson/5757/conspect/
024
bubmnoreka LIOK
42 | KXu3HEHHBINIMKIKIETKH 0 12.12.2 | nttps://lesson.academycontent. myschool.edu.ru/lesson/a4
024 94c3ch-b7¢7-4815-b7al-155¢7245fdbf
17.12.2 | Bubmuorexa [JOK
43 | M 7 HK 0
ATpHIHBIICHTes /] 024 https://resh.edu.ru/subject/lesson/5352/additional/295806/
Xpomocomsl. JlabopaTopHas bu6mmoreka LIOK https://infourok.ru/prakticheskaya-
44 pabota «3ydyeHue XxpoMocom 05 17.12.2 rabota-izuchenie-hromosom-na-fiksirovannih-
Ha TOTOBBIX ' 0 2'4 ' mikropreparatah-mikrofotografiyah-instruktivnie-
MHKpOIIpenaparax» kartochki-biologiya-kl-3893612.html
bu6mmoreka [IOK
45 | JleneHUEKIETKH — MHUTO3 0 19.12.2 | https://lesson.academycontent. myschool.edu.ru/lesson/a4
024 94c3ch-b7c7-4815-b7al1-155¢7245fdbf
Tunsl kietok. Kapuokunes u
nutokunes. JlaboparopHas i
a6oTa «HabITiofeHHe MHTO3a bu6mmoreka IIOK https://infourok.ru/laboratornaya-
46 E ICTKAX KOHMIKA KODEILIKA 0.5 24.12.2 | rabota-izuchenie-mitoza-v-kletkah-koreshka-luka-
P 024 2174578 html
Jyka (Ha TOTOBBIX
MHUKpOTIperapaTax)»
PerynsauusKkM3HEHHOTOLIMKIIA bubmmorexa TIOK
47 KﬂezOK 0 24.12.2 | https://lesson.academycontent.myschool.edu.ru/lesson/a4
024 94c3ch-b7c7-4815-b7a1-155¢7245fdbf
bubnuorexa [JOK
48 | O 0 26.12.2 .
PrafiisMEAKCAHOCHEN0e 024 https://resh.edu.ru/subject/lesson/6770/conspect/
TkaHu pacTeHH. bubmmoreka L{OK https://infourok.ru/laboratornaya-
49 0.5 ) .
JIaGoparopHas paboTa 09.01.2 | rabota-tkani-rasteniy-3007734.html
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https://infourok.ru/prakticheskaya-rabota-izuchenie-hromosom-na-fiksirovannih-mikropreparatah-mikrofotografiyah-instruktivnie-kartochki-biologiya-kl-3893612.html
https://infourok.ru/prakticheskaya-rabota-izuchenie-hromosom-na-fiksirovannih-mikropreparatah-mikrofotografiyah-instruktivnie-kartochki-biologiya-kl-3893612.html
https://lesson.academycontent.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academycontent.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://infourok.ru/laboratornaya-rabota-izuchenie-mitoza-v-kletkah-koreshka-luka-2174578.html
https://infourok.ru/laboratornaya-rabota-izuchenie-mitoza-v-kletkah-koreshka-luka-2174578.html
https://infourok.ru/laboratornaya-rabota-izuchenie-mitoza-v-kletkah-koreshka-luka-2174578.html
https://lesson.academycontent.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academycontent.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://resh.edu.ru/subject/lesson/6770/conspect/
https://infourok.ru/laboratornaya-rabota-tkani-rasteniy-3007734.html
https://infourok.ru/laboratornaya-rabota-tkani-rasteniy-3007734.html

«M3ydeHne TkaHen
pacTeHuin»

025

TkaHu )KUBOTHBIX U
gyenoseka. JlaboparopHas

bu6mmoreka LIOK https://infourok.ru/laboratornaya-

50 0.5 14.01.2 ..
pabota «/3ydyeHue TkaHeH 025 rabota-tkani-zhivotnyh-6705704.html
JKHUBOTHBIX»
Opransbl. CucTeMbI OPraHoB. )
bubnuoteka [{OK https://infourok.ru/laboratornaya-
JlabopaTtopHnast pabota . . .
51 W3 VIeHIE OPFAHOE 0.5 14.01.2 rabota-izuchenie-organov-cvetkovogo-rasteniya-
yHeHHe Op 025 6862905t
IBETKOBOTO PACTECHUS)
bu6mmoreka [IOK S0P
521 O 0 16.01.2
HOpATEIA0pTaisMOB 025 https://school.oblakoz.ru/materials/463622
bu6mmoreka [IOK
53 0 21.01.2
JBHOKCHHEOPraHH3MOB 025 https://school.oblakoz.ru/materials/463622
bu6moreka [IOK
54 | II 0 21.01.2
HTARACOPTatusmon 025 https://school.oblakoz.ru/materials/463622
ITura"ue MO3BOHOYHBIX
55 JKMBOTHBIX. 0 93.01.2 bubnuorexa [JOK .
[IumeBaputenbHas cucrema 025 https://school.oblakoz.ru/materials/463622
YyeJioBeKa
bubnuorexa [JOK
56 0 28.01.2
JBIXaHHCOPratH3MOB 025 https://school.oblakoz.ru/materials/463622
57 JIpIxaHue mo3BOHOYHBIX 0 bubmuoreka [JOK
’KUBOTHBIX U UeJIOBEKa 28.01.2 https://school.oblakoz.ru/materials/463622



https://infourok.ru/laboratornaya-rabota-tkani-zhivotnyh-6705704.html
https://infourok.ru/laboratornaya-rabota-tkani-zhivotnyh-6705704.html
https://infourok.ru/laboratornaya-rabota-izuchenie-organov-cvetkovogo-rasteniya-6862905.html
https://infourok.ru/laboratornaya-rabota-izuchenie-organov-cvetkovogo-rasteniya-6862905.html
https://infourok.ru/laboratornaya-rabota-izuchenie-organov-cvetkovogo-rasteniya-6862905.html
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

025

TpancnopTeewmwecTs y

bubmnoreka LIOK

58 30.01.2
OpraHu3MOB 025 https://school.oblakoz.ru/materials/463622
KposenocHas cucrema
59 | 103BOHOYHEIX KUBOTHBIX U 04.02.2 bubmmorexa TIOK
o https://school.oblakoz.ru/materials/463622
yeaoBeKa 025
bu6mmoreka [IOK
B 4.02.2
60 | Beigenerne y oprasmsmos 8 250 https://school.oblakoz.ru/materials/463622
bu6moreka [IOK
61 | 3amuTa y OpraHu3MoB 82;502'2 https://school.oblakoz.ru/materials/463622
62 | HMMMyHHascucTEMadenoBeKa 11.02.2 | bubmorexa [IOK
i 025 https://school.oblakoz.ru/materials/463622
PaznpaxuMocTs U perymsinus bubnuoteka [JOK
63 11.02.2 .
Yy OpraHu3MoB 025 https://school.oblakoz.ru/materials/463622
['ymopainbHas perynsuus u bu6mmoreka LIOK https://infourok.ru/plan_-
64 | DSHJIOKpPUHHAS CHCTEMa 13.02.2 konspekt uroka_po_predmetu_biologiya_gumoralnaya
’KMBOTHBIX U Y€eJIOBEKA 025 reqgulyaciya._endokrinnyy apparat-115286.htm
65 DopMbIPa3ZMHOKEHUAOPTaHU3 18.02.2 bubmuoreka [JOK
MOB 0 2'5 ' https://school.oblakoz.ru/materials/463622
bu6mmoreka [IOK
66 | II 18.02.2
OMTOBOCPAIMHOICHIC 025 https://school.oblakoz.ru/materials/463622
67 | Metio3 bu6mmoreka [IOK



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://infourok.ru/plan_-_konspekt_uroka_po_predmetu_biologiya_gumoralnaya_regulyaciya._endokrinnyy_apparat-115286.htm
https://infourok.ru/plan_-_konspekt_uroka_po_predmetu_biologiya_gumoralnaya_regulyaciya._endokrinnyy_apparat-115286.htm
https://infourok.ru/plan_-_konspekt_uroka_po_predmetu_biologiya_gumoralnaya_regulyaciya._endokrinnyy_apparat-115286.htm
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

20.02.2 https://lesson.academycontent. myschool.edu.ru/lesson/0f
025 5f2936-e558-48d1-869f-eab1c182d9b8
I'amerorenes. O0pa3oBanue U
paSBI/ITI/Ie IIOJIOBBIX KJICTOK. .
JaGoparopaas pabota bubmunoreka LIOK https://infourok.ru/laboratornaya-
68 3VHeHIE CThOCHIS 0.5 25.02.2 rabota-13-izuchenie-stroeniya-polovyh-kletok-
v P 025 4188385.html
ITOJIOBBIX KJICTOK HA 'OTOBBIX
MHUKpOIIpenaparax»
NunuBuyanbsHOEpa3BUTHEOD BrbmaoTera LIOK
69 FaHI/ISMOBy— OHTOrCHES 0 25.02.2 | https://lesson.academycontent.myschool.edu.ru/lesson/b6
025 76db76-e61e-4f78-826a-75676e7f5af6
3akJiajika OpraHoB U TKaHEH bubmmorexa TIOK
70 S 0 27.02.2 | https://lesson.academycontent.myschool.edu.ru/lesson/b6
poA 025 76dh76-e61e-478-826a-75676¢75af6
Poct u pa3BuTHE KHBOTHBIX.
bu6mmoreka [IOK
JlaGopaTtopHnas pabota httos://infourok ru/lab b lenie. ori
71| «Bbissienue npH3HaKos 05 04.03.2 ttps://infourok.ru/laboratornaya_rabota yvvav _enle priz
. 025 nakov shodstva zarodyshey cheloveka i drugih-
CXOJICTBA 3apOIbIIIICH 443925 him
IM03BOHOYHBIX JKUBOTHBIX»
Pa3mHOKeHME U pa3BUTHE
pactenuii. JlabopatopHas .
bubnuoteka L{OK https://infourok.ru/laboratornaya-
72 | pabota «CTpoeHue opranoB 0.5 04.03.2 o
rabota-po-biologii-3223334.html
Pa3MHOKEHHS BBICIIIUX 025
pacTeHui»
HcTopus CTaHOBIICHUS U Bt OK
73 | pa3BUTHS F€HETUKU KaK 0 06.03.2 nomotexa L .
https://school.oblakoz.ru/materials/463622
HayKH 025
74 OCHOBHBIE IOHATUS U 05 bubmuoreka [JOK
CHUMBOJIBI T€HETUKH. ' 11.03.2 https://school.oblakoz.ru/materials/463622



https://lesson.academycontent.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academycontent.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
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https://lesson.academycontent.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6
https://lesson.academycontent.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6
https://lesson.academycontent.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6
https://lesson.academycontent.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6
https://infourok.ru/laboratornaya_rabota_vyyavlenie_priznakov_shodstva_zarodyshey_cheloveka_i_drugih-443925.htm
https://infourok.ru/laboratornaya_rabota_vyyavlenie_priznakov_shodstva_zarodyshey_cheloveka_i_drugih-443925.htm
https://infourok.ru/laboratornaya_rabota_vyyavlenie_priznakov_shodstva_zarodyshey_cheloveka_i_drugih-443925.htm
https://infourok.ru/laboratornaya-rabota-po-biologii-3223334.html
https://infourok.ru/laboratornaya-rabota-po-biologii-3223334.html
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

Jlaboparopnast pabota 025
«po3oduna kak 00BEKT
TCHETHYECKUX
HCCIIEI0BAHUID)
3aKOHOMEPHOCTHU
HACJICIOBAHUS MPU3HAKOB.
Momnorn6puanoe bubnuoteka [{OK https://infourok.ru/zakonomernosti-
CKpEINBaHHUE. 11.03.2 | nasledovaniya-priznakov-monogibridnoe-skreshivanie-
75 0.5 ) i -
[TpakTuyeckaspadboTa 025 prakticheskaya-rabota-izuchenie-rezultatov-
"N3y4ueHnepe3yIbTaTOBMOHOT monogibridnogo-skre-7089513.html
NOPUTHOTOCKPEIIMBAHUS Y
po30¢uIs"
bu6mmoreka [IOK
[MuTomornueckneoCHOBBIMOH ) . .
76 P 0 13.03.2 | http://profil.adu.by/mod/book/view.php?id=3985
pua pei 025 chapterid=12094
AHanusu €ECKpEINBaH
ol pyromeecxpett . 18.03.2 | BuGmuorexa [IOK
' 025 https://school.oblakoz.ru/materials/463622
HenoyiHOe mTOMUHMpPOBaHUE
JIuruOpuIHOE CKpEIIMBaHKE.
[IpakTudeckas padota Bub 110K
78 | «M3yuyeHue pe3yabTaToB 0.5 18.03.2 HoIoTeRa .
https://school.oblakoz.ru/materials/463622
JTUTHOPUTHOTO CKPEITUBAHUS 025
y IpO30(QHIBDY
[IuTomornyeckneoCHOBBIIUTH bubnuorexa [JOK
79 0 20.03.2 .
OpUIHOTOCKPEITUBAHUS 025 https://school.oblakoz.ru/materials/463622
80 CuermieHHOEHacaeJ0BaHUENP 0 01.04.2 bubmmoreka [JOK

HN3HAKOB

025

https://school.oblakoz.ru/materials/463622



https://infourok.ru/zakonomernosti-nasledovaniya-priznakov-monogibridnoe-skreshivanie-prakticheskaya-rabota-izuchenie-rezultatov-monogibridnogo-skre-7089513.html
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https://infourok.ru/zakonomernosti-nasledovaniya-priznakov-monogibridnoe-skreshivanie-prakticheskaya-rabota-izuchenie-rezultatov-monogibridnogo-skre-7089513.html
https://infourok.ru/zakonomernosti-nasledovaniya-priznakov-monogibridnoe-skreshivanie-prakticheskaya-rabota-izuchenie-rezultatov-monogibridnogo-skre-7089513.html
http://profil.adu.by/mod/book/view.php?id=3985%20chapterid=12094
http://profil.adu.by/mod/book/view.php?id=3985%20chapterid=12094
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

XpOMOCOMHaHTeOpI/IﬂHaCHeHC

bubnunorexa LIOK

1 1.04.2
8 TBEHHOCTH 0 8250 https://school.oblakoz.ru/materials/463622
bubmnnoreka LIOK
82| Tenetuxanona 0 8:23;504'2 https://school.oblakoz.ru/materials/463622
I'eHOTHIIKaKIIETOCTHASICUCTE bubnmorexa HOK
83 \a 0 08.04.2 | https://lesson.academycontent.myschool.edu.ru/lesson/el
025 564a9c-0f9c-4060-abd6-435067cecl4d
['eneTnyeckuii KOHTPOJIb
84 a3BUTHUS PACTCHUI 0 08.04.2 bubmorexa [JOK
p p ’ o https://resh.edu.ru/subject/lesson/3861/main/295755/
KUBOTHBIX U YEJIOBEKA 025
85 N3MeHYnBOCTBIIPU3HAKOB. 0 10.04.2 bubnuoreka [JOK
Buabin3MeHYMBOCTH 0 25 ' https://school.oblakoz.ru/materials/463622
86 MoaunbukanmoHHAsTU3MEHYNB 0 12.04.2 bu6moreka [IOK
OCTh 0 2;3 ' https://school.oblakoz.ru/materials/463622
Bapuanuonsslii psa u
BapHaIlMOHHAS KPUBas.
JlaGopaTopHas pabota
4!
87 :aKfoﬁz Biﬁffen 05 1504 | Dubmorera LIOK
p . ' o https://school.oblakoz.ru/materials/463622
MO TU(hUKAITUOHHO U 025
U3MEHYNBOCTH.
[TocTpoeHneBapuaMOHHOTOP
s1a U BApUALMOHHOMKPUBOI
88 I'eHOTHIIHYECKAIU3MEHUNBOC 0 bu6mmoreka [IOK
Thb. 15.04.2 https://school.oblakoz.ru/materials/463622



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://lesson.academycontent.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.academycontent.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://resh.edu.ru/subject/lesson/3861/main/295755/
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

KoMOuHaTHBHASIM3MEHYHUBOCT

025

b
MyraunonHas
N3MCHYNBOCTB.
89 | IIpakrtmueckas paboTa 0.5 17.04.2 Bubnnorexa LIOK .
https://school.oblakoz.ru/materials/463622
«MyTtammu y 1po3o¢uisl (Ha 025
rOTOBBIX MUKpOIIpenapaTax)»
3aKOHOMEPHOCTH
90 MyTauHOleloro npoiecca. 0 22.04.2 | Bubmorera [IOK )
025 https://school.oblakoz.ru/materials/463622
OIUTreHEeTUKA U DIIMTEHOMUKA
I'eneTnka yemoBeka.
01 [TpakTudeckas padbota 05 22.04.2 | Bubmmorexa IJOK
«CocTaBjicHHE U aHAJIH3 025 https://school.oblakoz.ru/materials/463622
POJOCIOBHOM»
92 MeTtoasIMe TULIMHCKOUTeHETH 0 24.04.2 bubnuoreka [JOK
KH 025 https://school.oblakoz.ru/materials/463622
3HayeHne METUITMHCKON
FEHETUKHU B IPEAOTBpPAILICHUN bubnuorexa [JOK
93 0 29.04.2 .
U JICYCHUH T€HETUYECKUX 025 https://school.oblakoz.ru/materials/463622
3a00JI€BaHMI YeIOBEKa
OcCHOBHBIE TIOHATHS
cenekiuu. JlabopaTopHas Bu6nuorexa [TOK
94 pabota «/3ydueHue copToB 05 29.04.2 https://nsportal.ru/shkola/biologiya/library/2024/03/24/lab
KYJIbTYPHBIX PACTEHUU U 025 oratorpa\{a—rabota—no—ZG—izuchenie—sortov—kulturnvh—
MOPOJT JOMAITHUX rasteniy-i
YKUBOTHBIX»
MeTobl CeTeKIMOHHOM 06.05.2 bu6mmoreka [IOK
95 | pabotsl. JJabopaTopHas 0.5 025 https://multiurok.ru/files/laboratornaia-rabota-izuchenie-

pabota «M3yueHue MeTo10B

metodov-selektsii-r.html



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://nsportal.ru/shkola/biologiya/library/2024/03/24/laboratornaya-rabota-no-26-izuchenie-sortov-kulturnyh-rasteniy-i
https://nsportal.ru/shkola/biologiya/library/2024/03/24/laboratornaya-rabota-no-26-izuchenie-sortov-kulturnyh-rasteniy-i
https://nsportal.ru/shkola/biologiya/library/2024/03/24/laboratornaya-rabota-no-26-izuchenie-sortov-kulturnyh-rasteniy-i
https://multiurok.ru/files/laboratornaia-rabota-izuchenie-metodov-selektsii-r.html
https://multiurok.ru/files/laboratornaia-rabota-izuchenie-metodov-selektsii-r.html

CEJICKLIMU PACTCHUIN»
JocTkeHus ceJieKIuu ) _
. bu6mmoreka LIOK https://infourok.ru/issledovatelskaya-
paCTCHI/II/I " ) KUBOTHBIX. . .. .. .. . .
96 Mpaxmieckasnabora 1 0 06.05.2 rabota-po-biologii-metod-privivokodin-iz-klassicheskih-
P P . 025 metodov-selekcii-rasteniy-3177742.html
«IIpuBUBKapacTeHUID»
CoxpaHeHue, u3y4eHue u
97 | wucrnonb30OBaHNE 1 0 13.05.2 bubmmorexa TIOK
R https://school.oblakoz.ru/materials/463622
TeHETHYECKUX PECYpPCOB 025
BI/IOTCXHOJ’IOFI/H[ KaK HaYKa nu
OTpacib NPOU3BOJICTBA. bubmuoreka [JOK
98 | Ilpakrtuueckas pabota 1 0.5 13.05.2 | https://multiurok.ru/files/prakticheskaia-rabota-12-
«M3ydeHne 00BEKTOB 025 izuchenie-obektov-biotekh.html
OMOTEXHOIOT AN
OcHOBHBICHAITPABICHUSICUHTE 15.05.2 Bubmorexa LIOK .
99 N 1 0 https://oblakoz.ru/conspect/490747/geny-i-kletochnye-
THYECKOHOHNOIOTHHI 025 ” ] ]
tehnologii-klonirovanie
10 | XpomocomHas u bubnuoreka [JOK
1 0 20.05.2 .
0 T€HHASTMHKECHEPUSI 025 https://school.oblakoz.ru/materials/463622
10 | MeaunuHCKNEONOTEXHOIOTH 1 0 20.05.2 bu6moreka [IOK
1 u 0 2'5 ' https://school.oblakoz.ru/materials/463622
PesepBHEBIT YPOK.
10 P P bubnuorexa [JOK
[ToBTOpEHUE, 000OIICHNE, 1 0 22.05.2 .
2 . https://school.oblakoz.ru/materials/463622
cUCTEMAaTH3alUs 3HAHUI 025
OBIIEE KOJIMYECTBO 10 135
YACOB I10 ITPOIT'PAMME 2 '



https://infourok.ru/issledovatelskaya-rabota-po-biologii-metod-privivokodin-iz-klassicheskih-metodov-selekcii-rasteniy-3177742.html
https://infourok.ru/issledovatelskaya-rabota-po-biologii-metod-privivokodin-iz-klassicheskih-metodov-selekcii-rasteniy-3177742.html
https://infourok.ru/issledovatelskaya-rabota-po-biologii-metod-privivokodin-iz-klassicheskih-metodov-selekcii-rasteniy-3177742.html
https://school.oblakoz.ru/materials/463622
https://multiurok.ru/files/prakticheskaia-rabota-12-izuchenie-obektov-biotekh.html
https://multiurok.ru/files/prakticheskaia-rabota-12-izuchenie-obektov-biotekh.html
https://oblakoz.ru/conspect/490747/geny-i-kletochnye-tehnologii-klonirovanie
https://oblakoz.ru/conspect/490747/geny-i-kletochnye-tehnologii-klonirovanie
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

11 KVIACC

Ne KoaunuyecTBouacos
aTaus JIeKTPOHHBIEM(PPOBLIEOOPA30BATEIBLH
n Temaypoka Be KoHTpoJibHBI IIpakTU4ecku A y P bp P
YyeHus blepecypchl
/ ero | epadoThbl epaboThI
n
bu6moreka [IOK
OBosroMoHHaATeopus Y.
1 Japenra 1 0 0 https://lesson.academycontent.myschool.edu.ru/
P lesson/dbb6c1d1-cfIc-43b5-ae8c-1a4a8ea05f95
bu6moreka [IOK
9 JIBYOKyIE CHIIBI 3BOJIFOIIUN 1 0 0 https://lesson.academycontent.myschool.edu.ru/
BuA0B 110 Y. [lapBuny lesson/923cbdce-4ef1-4295-b671-
£268ad583c02
bu6moreka [IOK
Bopr0a 3a cymecTBoBanue, o o
o https://bilimland.kz/ru/teacher-page/uroki-i-
3 €CTECTBEHHLIN U 1 0 0 . . .
. klassnye-chasy/biologiya/material/borba-za-
HMCKYCCTBEHHBIN 0TOOD . .
sushestvovanie-i-estestvennj-otborr
4 DopMUPOBAHUECUHTETUYECKO 1 0 0 bubnuoreka [JOK
WTEOPUUIBOJIIOIIUU https://school.oblakoz.ru/materials/463623
OTanel YBOIIOIHOHHOTO
5 MIPOIECCa: MUKPODIBOJIIOUS U 1 0 0 bubmmorexa LIOK
pont ’ p H https://school.oblakoz.ru/materials/463623
MaKpPO3BOJTIOLIHS
[Monmynsauus —
6 dIIEMEHTapHAsIEIMHUALIADBOJIIO 1 0 0 bubmnorexa [IOK
. P s H H https://school.oblakoz.ru/materials/463623
3aK0H I'€eHETHYECKOTO Bu6 110K
nOInoTEKA
7 . X B. 1 0 0.5
pa]iHOBeCHHIbK apA, https://school.oblakoz.ru/materials/463623
Baiin6epra. JIaboparopHas



https://lesson.academycontent.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://lesson.academycontent.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://lesson.academycontent.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.academycontent.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.academycontent.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://bilimland.kz/ru/teacher-page/uroki-i-klassnye-chasy/biologiya/material/borba-za-sushestvovanie-i-estestvennj-otborr
https://bilimland.kz/ru/teacher-page/uroki-i-klassnye-chasy/biologiya/material/borba-za-sushestvovanie-i-estestvennj-otborr
https://bilimland.kz/ru/teacher-page/uroki-i-klassnye-chasy/biologiya/material/borba-za-sushestvovanie-i-estestvennj-otborr
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623

pabota «BrisiBneHuE
M3MEHYMBOCTH Y ocoOei
OJIHOTO BHJIA»

8 DneMeHTapHBICPAKTOPHIIBOIIO 0 bubnuorexa [JOK
1007031 https://school.oblakoz.ru/materials/463623
Dddext ocnoBarens. Ipdexr BH6HHOT?Ka HOK ) )

9 SVILLTOMHOIO TOnTEIIKa 0 http://profil.adu.by/mod/book/view.php?id=400

. P 5 chapterid=12197
Murpanuu. M3zonsauuu bubnuoreka [JOK

10 | momynsmwmii: reorpaduueckas, 0 https://oblakoz.ru/conspect/529722/Migracii.%
Ounosornueckast 20Izolyaciya%20populyacij
EcrectBennslit oTO0p —
11 | nanpaBistOmuN GaKTo 0 bubanorexa LIOK
P m P https://school.oblakoz.ru/materials/463623
SBOJTIOIH
bu6moreka [IOK
12 [TonoBoitoT60p 0 https://resh.edu.ru/subject/lesson/5389/conspect
/
[IpucnocobaeHHOCTH
OpraHU3MOB KaK pe3yibTatT
bu6mmoreka [IOK
MHEDORBOTIOTHL https://nsportal.ru/nachalnaya
13 | JIa6 0 0.5 ) : -

I?I OpaTOpHai pabota shkola/raznoe/2019/05/01/laboratornaya-
«isyHerme apouMOpq)mOB Iﬁ rabota-po-biologii-no-7-11-klass-po-teme
UMOaJaNTali y pacTeHUl 1
KUBOTHBIX)»

[Ipumeps! npucnocobaeHut y
OpPraHU3MOB: bubnuoreka [IOK

14 | wmopdonornueckue, 0.5 https://oblakoz.ru/conspect/490755/mehanizmy
¢buznoIornuecKue, -adaptaciy-organizmov-k-usloviyam-obitaniya

OMOXMMHUYECKUE,



https://school.oblakoz.ru/materials/463623
http://profil.adu.by/mod/book/view.php?id=4005%20chapterid=12197
http://profil.adu.by/mod/book/view.php?id=4005%20chapterid=12197
https://oblakoz.ru/conspect/529722/Migracii.%20Izolyaciya%20populyacij
https://oblakoz.ru/conspect/529722/Migracii.%20Izolyaciya%20populyacij
https://school.oblakoz.ru/materials/463623
https://resh.edu.ru/subject/lesson/5389/conspect/
https://resh.edu.ru/subject/lesson/5389/conspect/
https://nsportal.ru/nachalnaya-shkola/raznoe/2019/05/01/laboratornaya-rabota-po-biologii-no-7-11-klass-po-teme
https://nsportal.ru/nachalnaya-shkola/raznoe/2019/05/01/laboratornaya-rabota-po-biologii-no-7-11-klass-po-teme
https://nsportal.ru/nachalnaya-shkola/raznoe/2019/05/01/laboratornaya-rabota-po-biologii-no-7-11-klass-po-teme
https://oblakoz.ru/conspect/490755/mehanizmy-adaptaciy-organizmov-k-usloviyam-obitaniya
https://oblakoz.ru/conspect/490755/mehanizmy-adaptaciy-organizmov-k-usloviyam-obitaniya

MOBE/ICHYECKHE.
JlaboparoprasipaboTa
«[TpucnocobneHUsIOpraHu3MOB
u
HUXOTHOCUTEIbHasAIEeIeco00pa3
HOCTB»

Bupn, ero kpurepun n
cTpykTypa. JJaboparopHas

bu6mmoreka [{OK

15 3 C 0.5
paboTa «C-paBHeHHE BUIOB 10 https://school.oblakoz.ru/materials/463623
MOP(hOJIOTHIECKOMY
KPHUTEPHIO»
bu6moreka [IOK
16 C 0
ThyKTYypasia https://school.oblakoz.ru/materials/463623
17 Bunoo6pazoBanuekakpe3yabTa 0 bubnuoreka [IOK
TMUKPO3BOJIIOIUN https://school.oblakoz.ru/materials/463623
CBs3 03BOJIIO
1g |~ PBMUKPOIBOTIONHH 1 0 Bu6morexa LIOK https://clck.ru/35Ymx5
SIIUAIEMHUOJIOTUA
MakposBotonus.. bubnuoreka [JOK
19 [TaieoHTOJIOTHYECKHE METOIbI 0 https://yandex.ru/video/preview/852349627704
HU3YYEHHS DBOJTIOUN 9799479?Ir=20624
bu6mmoreka [JOK
broreorpaduyeckrneMeTo qpI1U3 ) i
20 CHIASBOOLLIIL 0 https://yandex.ru/video/preview/852349627704
i H 97994792Ir=20624
DOMOPHOIOTrHYECKHE U
bubnuoreka [JOK
CPaBHUTEIBHO- . )
21 MOP(OTOTECKHE METOH 0 https://yandex.ru/video/preview/152927186568
OPPOJIOTHHECKHE METO 14290381?Ir=20624
W3YUYCHHUSI SBOJTFOIINN
29 MoJieKynapHO-T€HETUUECKHE, 0 bubnuorexa [IOK

OMOXMMUYECKHUE U

https://yandex.ru/video/preview/576661446685



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://clck.ru/35Ymx5
https://yandex.ru/video/preview/8523496277049799479?lr=20624
https://yandex.ru/video/preview/8523496277049799479?lr=20624
https://yandex.ru/video/preview/8523496277049799479?lr=20624
https://yandex.ru/video/preview/8523496277049799479?lr=20624
https://yandex.ru/video/preview/15292718656814290381?lr=20624
https://yandex.ru/video/preview/15292718656814290381?lr=20624
https://yandex.ru/video/preview/5766614466852589589?lr=20624

MaAaT€MaTU4YCCKUEC MCTO b1
HU3YUCHUA 3BOJIFOIHUU

258958971r=20624

OO01Me3aKOHOMEPHOCTHIBOJTIO

bu6mmoreka [IOK

23 . 0 https://yandex.ru/video/preview/771553157617
H 6290971?Ir=20624
AnanTuBHas paguanus.
24 | HepaBHOMEPHOCTH TEMIIOB 0 bubnuoteka [{OK https://clck.ru/35Yqr4
SBOJIFOLIUHT
Hayunsle runoresbl bubnuoreka [JOK
25 | TPOUCXOXKICHHS KU3HHU Ha 0 https://yandex.ru/video/preview/914288396201
3emie 7211880?Ir=20624
JloHay4HbI€ MPEACTABIECHUS O bubmmorexa HOI_< i
26 SO 0 https://yandex.ru/video/preview/346367434237
PO 028644321r=20624
bu6moreka [IOK
OCHOBHBICATAIBIHEOPTAHUYECK ) )
27 o HOBOTEOLI 0 https://yandex.ru/video/preview/375608968767
H 99185752Ir=20624
bu6moreka [IOK
28 | T'umore3n3apoXACHUSKUZHHA 0 https://yandex.ru/video/preview/914288396201
7211880?1r=20624
Uctopus 3emnu u meToapl €€
n3yyeuus. JJaboparopHas
i patop bubmuoreka [JOK
pabota «3ydenue u ) ]
29 O HIHCAHME HCKOIACMELX 0.5 https://yandex.ru/video/preview/125843088788
49198921?Ir=20624
OCTaTKOB JIPEBHHX
OpraHUu3MOBY
HavansHBIEATAIIBIOPraHUYECKO Eubmorexa OK
30 p 0 https://yandex.ru/video/preview/316468533769

NPBOJIIONHN

5043613?Ir=20624



https://yandex.ru/video/preview/5766614466852589589?lr=20624
https://yandex.ru/video/preview/7715531576176290971?lr=20624
https://yandex.ru/video/preview/7715531576176290971?lr=20624
https://clck.ru/35Yqr4
https://yandex.ru/video/preview/9142883962017211880?lr=20624
https://yandex.ru/video/preview/9142883962017211880?lr=20624
https://yandex.ru/video/preview/3463674342370286443?lr=20624
https://yandex.ru/video/preview/3463674342370286443?lr=20624
https://yandex.ru/video/preview/3756089687679918575?lr=20624
https://yandex.ru/video/preview/3756089687679918575?lr=20624
https://yandex.ru/video/preview/9142883962017211880?lr=20624
https://yandex.ru/video/preview/9142883962017211880?lr=20624
https://yandex.ru/video/preview/12584308878849198921?lr=20624
https://yandex.ru/video/preview/12584308878849198921?lr=20624
https://yandex.ru/video/preview/3164685337695043613?lr=20624
https://yandex.ru/video/preview/3164685337695043613?lr=20624

bubnuoreka [IOK

31 | DOBomoUUsdIYKapUOT 0 https://yandex.ru/video/preview/141903115583
55674785?1r=20624
OCHOBHI)IG 9Tallbl 3BOJIFOIINU
PacCTHTEIHLHOTO MHPA.
[TpakTuyeckas pabora bubmmoreka [IOK
32 . 0.5 : .
«M3ydeHne ocoOeHHOCTEH https://yandex.ru/video/preview/16
CTPOEHUSI pPACTECHUH Pa3HBIX
OTJICIIOBY»
bu6moteka [IOK
OCHOBHBIE ATAIbI YBOTIOLNHT ) )
33 0 https://yandex.ru/video/preview/882642762807
PKHBOTHOTO MHpa 30370422Ir=20624
OBOIIONUS JKHBOTHEIX.
[IpakTnueckas pabota bubmuorexa [IOK
34 | «M3yueHue 0COOCHHOCTEH 0.5 https://yandex.ru/video/preview/900807307044
CTPOEHUS O3BOHOYHBIX 3496155?1r=20624
YKUBOTHBIX)»
PasButue xxu3nu Ha 3eMiie o bubmorexa HOK
35 0 https://yandex.ru/video/preview/844068586071
Spam 1 [IeproAam 60170422Ir=20624
MaccoBble BBIMUpPaHHST — bubnuorexa [JOK
36 AKOJIOTUYECKHE KPU3UCHI 0 https://yandex.ru/video/preview/116990992598
MPOIIIOTO 19995170?Ir=20624
CoBpEeMEHHbIH YKOJIOTMYCCKUI bubmorexa [IOK
37 P 5 0 https://yandex.ru/video/preview/515722389574
KPHU3HC, €ro 0COOCHHOCTH 115097221r=20624
CoBpeMeHHAsICUCTEMAOPraHuy bubmorexa LIOK
38 P P 0 https://yandex.ru/video/preview/759273804530

CCKOTOITPOUIIOTo

251593971r=20624



https://yandex.ru/video/preview/14190311558355674785?lr=20624
https://yandex.ru/video/preview/14190311558355674785?lr=20624
https://yandex.ru/video/preview/16
https://yandex.ru/video/preview/8826427628073037042?lr=20624
https://yandex.ru/video/preview/8826427628073037042?lr=20624
https://yandex.ru/video/preview/9008073070443496155?lr=20624
https://yandex.ru/video/preview/9008073070443496155?lr=20624
https://yandex.ru/video/preview/8440685860716017042?lr=20624
https://yandex.ru/video/preview/8440685860716017042?lr=20624
https://yandex.ru/video/preview/11699099259819995170?lr=20624
https://yandex.ru/video/preview/11699099259819995170?lr=20624
https://yandex.ru/video/preview/5157223895741150972?lr=20624
https://yandex.ru/video/preview/5157223895741150972?lr=20624
https://yandex.ru/video/preview/7592738045302515939?lr=20624
https://yandex.ru/video/preview/7592738045302515939?lr=20624

OCHOBHBIECUCTEMATUUECKUETD

bubnuoreka [IOK

39 0 https://yandex.ru/video/preview/132440504467
YHTBIOPTaHH3MOB 649513012Ir=20624
AH"Tponoiorust — Hayka o bubnmorexa LHOK

40 p K 0 https://yandex.ru/video/preview/194887406314
HEJTOBCKE 21393732Ir=20624
P -

41 | - OOPHTHCTIPEACTABICHIN O 0 Bu6miorexa [IOK https://clck.ru/35YrPW
MIPOUCXOXKCHUH YeTOBEKa
MecTo 4eloBEKa B CUCTEME
OpPraHu4ecKOTo MHpA.
JlabopaTopHnast pabota bubnuorexa [JOK

42 | «M3ydenune ocoOEHHOCTEH 0.5 https://yandex.ru/video/preview/132366651592
CTPOEHUS CKEJIETa YEIOBEKA, 70802602?1r=20624
CBs3aHHBIX C
TIPSIMOXOKICHUEM)
JIBIOKYIIMECHITBIAHTPOITOT€HES bubmmorexa LOK

43 ym p 0 https://yandex.ru/video/preview/128442603854
a 273179802Ir=20624
CoOOTHOIICHHE OMOJIOTUICCKHUX bubnuorexa [JOK

44 | wu conmanbHBIX (GAKTOPOB B 0 https://yandex.ru/video/preview/164068485352
AHTPOIIOTEHE3E 19397504?1r=20624
OCHOBHBIECTAIUHAHTPOIIOTEHE Brbmaorexa IJOK

45 p 0 https://yandex.ru/video/preview/992362800538
3a 054843721r=20624
ITaneoreHeTrka u bubmotera [JOK

46 0 https://yandex.ru/video/preview/183274258034
TaJIcOTCHOMHKA 856395662Ir=20624

47 DBOJIIOIHSICOBPEMEHHOTOYEIIO 0 bubnuoreka [JOK

BCKa

https://yandex.ru/video/preview/14



https://yandex.ru/video/preview/13244050446764951301?lr=20624
https://yandex.ru/video/preview/13244050446764951301?lr=20624
https://yandex.ru/video/preview/1948874063142139373?lr=20624
https://yandex.ru/video/preview/1948874063142139373?lr=20624
https://clck.ru/35YrPW
https://yandex.ru/video/preview/13236665159270802602?lr=20624
https://yandex.ru/video/preview/13236665159270802602?lr=20624
https://yandex.ru/video/preview/12844260385427317980?lr=20624
https://yandex.ru/video/preview/12844260385427317980?lr=20624
https://yandex.ru/video/preview/16406848535219397504?lr=20624
https://yandex.ru/video/preview/16406848535219397504?lr=20624
https://yandex.ru/video/preview/9923628005380548437?lr=20624
https://yandex.ru/video/preview/9923628005380548437?lr=20624
https://yandex.ru/video/preview/18327425803485639566?lr=20624
https://yandex.ru/video/preview/18327425803485639566?lr=20624
https://yandex.ru/video/preview/14

Yenoseueckue pachl.
[TpakTuyeckas pabora

bubnuoreka [IOK

48 - 0.5 https://yandex.ru/video/preview/168395931615
v o " 34225571?1r=20624
ajJlanTaiyi yeIoBeKay
M bu6mmoreka [{OK
CKANCHUILIMHAPHBIEMCTO IbL . .
49 AHTDOTONONII 0 https://yandex.ru/video/preview/871220037245
P 26746242Ir=20624
bu6moreka [IOK
3apoxaeHue u . .
50 B THEOKONOTI 0 https://yandex.ru/video/preview/149360583854
P . 484254212r=20624
MeToapl SKOJIOTHH.
JlabopaTtopHnast pabota bubnuorexa [JOK
51 | «UM3yuenue MeTOZIOB 0.5 https://yandex.ru/video/preview/138420059000
3KOJIOTHYECKUX 21486046?1r=20624
HUCCIIEIOBAHUI
bu6moreka [IOK
3HadYeHNE YKOJOTHISCKUX . .
52 SHAMI 1T TETOBEKA 0 https://yandex.ru/video/preview/179144633145
s 379084622Ir=20624
bu6mmoreka [IOK
53 DKOJIOTHIECKUEDAKTOPBI 0 https://yandex.ru/video/preview/178576932220
0463946?Ir=20624
Abuotuueckue dakropsl. CBeT
KaK 9KOJOTHYECKHI (PaKTop.
bubmuoreka [JOK
JlaGopaTopHas pabota ) i
54 R — 0.5 https://yandex.ru/video/preview/136053081575
p 27232078?1r=20624
OPraHU3MOB K BJIUSTHUIO
CBETa»
55 AbuoTtnueckue GpakTopsl. 05 bubnuorexa [IOK

Temmeparypa Kak

https://yandex.ru/video/preview/136053081575



https://yandex.ru/video/preview/16839593161534225571?lr=20624
https://yandex.ru/video/preview/16839593161534225571?lr=20624
https://yandex.ru/video/preview/8712200372452674624?lr=20624
https://yandex.ru/video/preview/8712200372452674624?lr=20624
https://yandex.ru/video/preview/14936058385448425421?lr=20624
https://yandex.ru/video/preview/14936058385448425421?lr=20624
https://yandex.ru/video/preview/13842005900021486046?lr=20624
https://yandex.ru/video/preview/13842005900021486046?lr=20624
https://yandex.ru/video/preview/17914463314537908462?lr=20624
https://yandex.ru/video/preview/17914463314537908462?lr=20624
https://yandex.ru/video/preview/1785769322200463946?lr=20624
https://yandex.ru/video/preview/1785769322200463946?lr=20624
https://yandex.ru/video/preview/13605308157527232078?lr=20624
https://yandex.ru/video/preview/13605308157527232078?lr=20624
https://yandex.ru/video/preview/13605308157527232078?lr=20624

IKOJIOTHYECKUN (HaKTOP.
Jlaboparopnast pabota
«BpblsiBIEHUE NpUciocoOIeHni
OpraHru3MoOB K BJIMSHHIO
TEMIIePATyPbI»

27232078?1r=20624

AbGunotnyeckue paKkTopsl.
Brnaxxnocts kak
9KOJIOTUYECKUH (PaKTop.

bu6moreka [IOK

56 | JlaboparopHas paboTa 0.5 https://yandex.ru/video/preview/136053081575
«AHaTOMHYECKHUE 27232078?1r=20624
O0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT oOuTaHUI»
bu6moreka [IOK
57 | CpenploOMTaHUSOPTaHU3MOB 0 https://yandex.ru/video/preview/173583985952
61224059?Ir=20624
bu6moreka [IOK
58 buonornaeckuepuTmpl 0 https://yandex.ru/video/preview/118266631338
91456603?Ir=20624
bu6mmoreka [IOK
JXKu3HeHHbIEPOPMBIOPTaHIU3MO ) )
59 5 0 https://yandex.ru/video/preview/158295157498
63863094?Ir=20624
bubnuoreka [JOK
60 | buornueckuedaxTopsl 0 https://yandex.ru/video/preview/812847012483
627686?Ir=20624
3HavYeHUE OMOTUYCCKUX
N N bubmuoreka [JOK
B3aUMOJICHCTBUH 1715 . )
61 BOBAHIS ODLAHIAMOB B 0 https://yandex.ru/video/preview/142734425981
CYHIECTBO OPTAHHIMO 79146062Ir=20624
cpene oOuTaHus
62 | DKoJIoOTHYECKHEeXapaKTePUCTUK 0 bubnuorexa [IOK



https://yandex.ru/video/preview/13605308157527232078?lr=20624
https://yandex.ru/video/preview/13605308157527232078?lr=20624
https://yandex.ru/video/preview/13605308157527232078?lr=20624
https://yandex.ru/video/preview/17358398595261224059?lr=20624
https://yandex.ru/video/preview/17358398595261224059?lr=20624
https://yandex.ru/video/preview/11826663133891456603?lr=20624
https://yandex.ru/video/preview/11826663133891456603?lr=20624
https://yandex.ru/video/preview/15829515749863863094?lr=20624
https://yandex.ru/video/preview/15829515749863863094?lr=20624
https://yandex.ru/video/preview/812847012483627686?lr=20624
https://yandex.ru/video/preview/812847012483627686?lr=20624
https://yandex.ru/video/preview/1427344259817914606?lr=20624
https://yandex.ru/video/preview/1427344259817914606?lr=20624

HITOIMYJISIOU N

https://yandex.ru/video/preview/127569473437
80210379?Ir=20624

OCHOBHBIE TOKA3aTEN
HOHYJUIIII/II/II YHUCJICHHOCTD,

bu6mmoreka [IOK

63 0 https://yandex.ru/video/preview/172725608921
IUIOTHOCTbh, BO3pACTHAsI U 46278525711=20624
0JIOBAsI CTPYKTYpa
OCHOBHBIE TOKA3aTEHN
IIONVYIIAOUHN. POXKIAACMOCTH EI/I6J'II/IOT€Ka HOK
64 Y P ’ 0 https://yandex.ru/video/preview/273420103735
TPUPOCT, TEMIT pOcTa, 10403572Ir=20624
CMCpTHOCTI), MI/IFpaHI/II/I
DKOJIOTUYECKASICTPYKTYPAIOII Bubmaotexa IIOK
65 PYKTYP 0 https://yandex.ru/video/preview/121770681345
yaAnun 72477054?1r=20624
JluHaMuKa HOMYJISIIUN U e BubmaoTexa [IOK
66 Y 0 https://yandex.ru/video/preview/211086136267
Pyt 5990960?Ir=20624
Kpussie pocta uncineHHOCTH bubnuoreka [IOK
67 | mnomymnsiuu. Kpusbie 0 https://yandex.ru/video/preview/166164687424
BBDKUBAaHUSA 07942124?Ir=20624
DKONMOrnyecKas HUIA BUIA.
JlaGopaTopHas pabora bubmmorexa LIOK
68 0 patop 5 P 0.5 https://yandex.ru/video/preview/179762546916
« pHCH(iCO JIEHUS CEMSH 826057092Ir=20624
PacTeHHIA K pacCCIICHUIO»
bubnuoreka [JOK
69 | BunkakcucreManomyasui 0 https://yandex.ru/video/preview/619019094196
9705608?Ir=20624
3aKOHOMEPHOCTH MOBENCHUA U Brbmiorexa LJOK
70 p a 0 https://yandex.ru/video/preview/140576608018

MI/IFpaI_[I/Iﬁ JKHUBOTHBIX

89591121°?Ir=20624



https://yandex.ru/video/preview/12756947343780210379?lr=20624
https://yandex.ru/video/preview/12756947343780210379?lr=20624
https://yandex.ru/video/preview/17272560892146278525?lr=20624
https://yandex.ru/video/preview/17272560892146278525?lr=20624
https://yandex.ru/video/preview/2734201037351040357?lr=20624
https://yandex.ru/video/preview/2734201037351040357?lr=20624
https://yandex.ru/video/preview/12177068134572477054?lr=20624
https://yandex.ru/video/preview/12177068134572477054?lr=20624
https://yandex.ru/video/preview/2110861362675990960?lr=20624
https://yandex.ru/video/preview/2110861362675990960?lr=20624
https://yandex.ru/video/preview/16616468742407942124?lr=20624
https://yandex.ru/video/preview/16616468742407942124?lr=20624
https://yandex.ru/video/preview/17976254691682605709?lr=20624
https://yandex.ru/video/preview/17976254691682605709?lr=20624
https://yandex.ru/video/preview/6190190941969705608?lr=20624
https://yandex.ru/video/preview/6190190941969705608?lr=20624
https://yandex.ru/video/preview/14057660801889591121?lr=20624
https://yandex.ru/video/preview/14057660801889591121?lr=20624

Co00111ecTBOOPraHN3MOB —

bubnuoreka [IOK

71 5 0 https.//yandex.ru/video/preview/130149534652
HOTIEHO3 305831217Ir=20624
OKOCHCTEMAKAKOTKPBITASICUCT bubmmorexa [TOK
72 P 0 https.//yandex.ru/video/preview/180606231256
emMa 29221423?Ir=20624
KpyroBopoT BeIiecTB U IMOTOK bubmmorexa TTOK
73 | PYrOBOPOT BEI 0 https://yandex.ru/video/preview/180606231256
SHEPTUU B SKOCHCTEME 9022142371r=20624
OCHOBHBIEITOKA3aTETNIKOCUCT bubmorexa HOK
74 0 https://yandex.ru/video/preview/180606231256
CMbl 29221423?Ir=20624
bu6moreka [IOK
75 | DKOJOTHYECKHETTUPAMHUIBI 0 https://yandex.ru/video/preview/837208713426
9026804?1r=20624
H3MmeHeHus1coo01ecTs — bubmorexa HOK
76 - 0 https://yandex.ru/video/preview/388839107782
cyrnecent 394710621r=20624
[IpupoHBIE S5KOCUCTEMBI. bubnuoreka [JOK
7 DKOCHUCTEMBI 03€p U PEK. 0 https://yandex.ru/video/preview/155037536550
DKOCHUCTEMBIMOPEI U OKEaHOB 1910944?1r=20624
[TpupoHBIE S5KOCUCTEMBI. bubnuoreka [JOK
78 DKOCHUCTEMBI TYHJIP, JIECOB, 0 https://yandex.ru/video/preview/183973785027
cTeneu, MyCcTbIHb 99167075?Ir=20624
bubnuoreka [JOK
79 | AHTpPOMOTEHHBIEIKOCUCTEMBI 0 https://yandex.ru/video/preview/109238343959
52318990?1r=20624
Yp603K0OCHCTEMEBI bubmorexa [IOK
80 P ) 0.5 https://yandex.ru/video/preview/100244029674

IIpakTuyeckas pabora

09328402?1r=20624



https://yandex.ru/video/preview/13014953465230583121?lr=20624
https://yandex.ru/video/preview/13014953465230583121?lr=20624
https://yandex.ru/video/preview/18060623125629221423?lr=20624
https://yandex.ru/video/preview/18060623125629221423?lr=20624
https://yandex.ru/video/preview/18060623125629221423?lr=20624
https://yandex.ru/video/preview/18060623125629221423?lr=20624
https://yandex.ru/video/preview/18060623125629221423?lr=20624
https://yandex.ru/video/preview/18060623125629221423?lr=20624
https://yandex.ru/video/preview/8372087134269026804?lr=20624
https://yandex.ru/video/preview/8372087134269026804?lr=20624
https://yandex.ru/video/preview/3888391077823947106?lr=20624
https://yandex.ru/video/preview/3888391077823947106?lr=20624
https://yandex.ru/video/preview/1550375365501910944?lr=20624
https://yandex.ru/video/preview/1550375365501910944?lr=20624
https://yandex.ru/video/preview/18397378502799167075?lr=20624
https://yandex.ru/video/preview/18397378502799167075?lr=20624
https://yandex.ru/video/preview/10923834395952318990?lr=20624
https://yandex.ru/video/preview/10923834395952318990?lr=20624
https://yandex.ru/video/preview/10024402967409328402?lr=20624
https://yandex.ru/video/preview/10024402967409328402?lr=20624

«M3ydeHue u onucaHue
ypOO3IKOCUCTEMBI»

3aKOHOMEPHOCTH
(dhopMHPOBaHHS OCHOBHBIX

bu6mmorexa [IOK

81 N —. https://yandex.ru/video/preview/139423769731
A p 67052932Ir=20624
B DKOCHUCTEMAX
MexaHn3MBI BO3JEHCTBUS
3anﬂ3H€HHﬁ paSHI)IX THUIIOB HA
bu6moreka [IOK
CcyOOpTraHN3MEHHOM, ) .
82 P AHH3MEHHOM https://yandex.ru/video/preview/668266822264
p ’ 54199672Ir=20624
HOHYHHHI/IOHHOM u
HKOCHCTEMHOM YPOBHSX
buocdepa — bubnuorexa [JOK
83 | oOmemnaneTapHaso0o0uKa3de https://yandex.ru/video/preview/708681998005
MJIH 01557?1r=20624
VYuenune B. U. Bepnaackoro o BubmroTeka HOK .
84 Suochepe https://yandex.ru/video/preview/146950184256
p 72036302Ir=20624
bu6moreka [IOK
3aKOHOMEPHOCTHUCYIIIECTBOBAH ) )
85 Gocd https://yandex.ru/video/preview/708681998005
HAOHOCHEPET 015572Ir=20624
bubnuoreka [JOK
KpyroBopoTsl BemecTs u ) )
86 HOrCOXHMICCKIE LKL https://yandex.ru/video/preview/708681998005
H 0155721r=20624
bubnuoreka [JOK
30HaNBHOCTH OHOChEPHI. ) )
87 OCHOBHEIC GHOMEL CVILIH https://yandex.ru/video/preview/708681998005
y 015572Ir=20624
88 | VYcroitunBocTtrbHOChEPHI Bubmmorexa LIOK

https://yandex.ru/video/preview/708681998005



https://yandex.ru/video/preview/1394237697316705293?lr=20624
https://yandex.ru/video/preview/1394237697316705293?lr=20624
https://yandex.ru/video/preview/6682668222645419967?lr=20624
https://yandex.ru/video/preview/6682668222645419967?lr=20624
https://yandex.ru/video/preview/70868199800501557?lr=20624
https://yandex.ru/video/preview/70868199800501557?lr=20624
https://yandex.ru/video/preview/1469501842567203630?lr=20624
https://yandex.ru/video/preview/1469501842567203630?lr=20624
https://yandex.ru/video/preview/70868199800501557?lr=20624
https://yandex.ru/video/preview/70868199800501557?lr=20624
https://yandex.ru/video/preview/70868199800501557?lr=20624
https://yandex.ru/video/preview/70868199800501557?lr=20624
https://yandex.ru/video/preview/70868199800501557?lr=20624
https://yandex.ru/video/preview/70868199800501557?lr=20624
https://yandex.ru/video/preview/70868199800501557?lr=20624

01557721r=20624

DKOJIOTHYECKHE KPU3HUCHI U UX

bubnuoreka [IOK

89 - https://yandex.ru/video/preview/542109832420
P 7200204?1r=20624
. bu6mmoreka [IOK
BosgelictBueuenosexanadbuoc . .
90 de https://yandex.ru/video/preview/161817455256
24 625186782Ir=20624
AHTpPOIIOT€HHOE BO3/IEHCTBUE bubnuoreka [JOK
91 | Ha pacTUTENHHBIN U KUBOTHBIN https://yandex.ru/video/preview/982211467063
MUpP 4124112°?1r=20624
bu6moreka [IOK
92 | OxpaHanpupoIbI https://yandex.ru/video/preview/112833350448
95337598?Ir=20624
OCHOBHBIE TPUHITUIIBI
93 CTOMYMBOTO Pa3BUTHS bubmmorexa LOK
y p https://yandex.ru/video/preview/48
YeJIOBEYECTBA M MPUPOIbI
PanmmonanpHoe
bu6moreka [IOK
MIPUPOJIOTIONIL30BAaHUE U . .
94 COXDAHCHIE BIOTOMIICCKOro https://yandex.ru/video/preview/112833350448
P 953375982Ir=20624
pazHo0Opa3zus 3emin
O060011eHne 110 TEME )
95 «MUKDOSBOOLIA 1 68 bu6mmoreka LIOK https://infourok.ru/urok-
P H mikroevolyuciya-obobschenie-2991480.html
PE3yIbTaThD»
O06o06mIeHNE 110 TeMe bubmiorexa LHOK ) o
96 PR P —— https://nsportal.ru/shkola/biologiya/library/201
P 9/01/30/urok-biologii-po-teme-
PE3yIbTaThD» . T
makroevolyutsiya-napravleniya-i-puti-0
97 O6006mieHue o Teme bubnmoreka [JOK

«HpOI/ICXO)KI[eHI/Ie H Ppa3BUTHC

https://videouroki.net/tests/9-obobshchieniie-



https://yandex.ru/video/preview/70868199800501557?lr=20624
https://yandex.ru/video/preview/5421098324207200204?lr=20624
https://yandex.ru/video/preview/5421098324207200204?lr=20624
https://yandex.ru/video/preview/16181745525662518678?lr=20624
https://yandex.ru/video/preview/16181745525662518678?lr=20624
https://yandex.ru/video/preview/9822114670634124112?lr=20624
https://yandex.ru/video/preview/9822114670634124112?lr=20624
https://yandex.ru/video/preview/11283335044895337598?lr=20624
https://yandex.ru/video/preview/11283335044895337598?lr=20624
https://yandex.ru/video/preview/48
https://yandex.ru/video/preview/11283335044895337598?lr=20624
https://yandex.ru/video/preview/11283335044895337598?lr=20624
https://infourok.ru/urok-mikroevolyuciya-obobschenie-2991480.html
https://infourok.ru/urok-mikroevolyuciya-obobschenie-2991480.html
https://nsportal.ru/shkola/biologiya/library/2019/01/30/urok-biologii-po-teme-makroevolyutsiya-napravleniya-i-puti-0
https://nsportal.ru/shkola/biologiya/library/2019/01/30/urok-biologii-po-teme-makroevolyutsiya-napravleniya-i-puti-0
https://nsportal.ru/shkola/biologiya/library/2019/01/30/urok-biologii-po-teme-makroevolyutsiya-napravleniya-i-puti-0
https://videouroki.net/tests/9-obobshchieniie-matieriala-po-tiemie-vozniknovieniie-i-razvitiie-zhizni-na-ziem.html

JKA3HU HA 3eMIIE»

matieriala-po-tiemie-vozniknovieniie-i-
razvitiie-zhizni-na-ziem.html

O0006111EHE IO TEME

bu6mmorexa [IOK
https://infourok.ru/konspekt-

98 | «lIpoucxoskaeHue YeIOBEKa — 1 0 obobschayuschego-uroka-po-biologii-v-klasse-

AHTPOTIOTEHES» po-teme-antropogenez-s-prezentaciey-uroka-
3612669.html

OGOGLIEHNE [0 TeMe bubanoreka I_[_OK https://infourok.ru/urok-
na-temu-ekologiya-kak-nauka-o-

«IKOJIOTHA — HAayKa O - : .

99 1 0 vzaimootnosheniyah-organizmov-mezhdu-

B3aUMOOTHOIIICHUIX .. . . . .
soboj-i-okruzhayushej-sredoj-ekologicheskie-

OpraHU3MOB sistemy-5831900.html

OGoBIIeH e TT0 TeMe BI/I6J‘II/IOT6-Ka HOK http_s:// |r1_fourol_<.ru/urok-

10 obobscheniya-i-sistematizacii-znaniy-po-
«OpraHu3Msl U cpejia 1 0 . . .

0 5 biologii-v-klasse-vzaimootnosheniya-
OOUTAHIID organizmov-i-sredi-2622080.html
O00011IeHNE IO TEME BH6HH_OTeKa HOK o

10 https://infourok.ru/obobschenie-i-
«IKOJIOTHSI BUIOB U 1 0 N . . .

1 B sistematizaciya-znaniy-po-glave-vid-i-
TIOMYJTATLHI populyaciya-2062592.html
O000111eH1E IO TEME BH6HH_OTeKa HOK

10 Brocdepa — HoGanbHas 1 0 https://infourok.ru/konspekt-uroka-

2 p klassbiosfera-globalnaya-ekosistema-
sKochcTeMay 2097554.html

OBILIEE KOJIMYECTBO YHACOB 10 75
10 [TIPOTPAMME 2 '



https://videouroki.net/tests/9-obobshchieniie-matieriala-po-tiemie-vozniknovieniie-i-razvitiie-zhizni-na-ziem.html
https://videouroki.net/tests/9-obobshchieniie-matieriala-po-tiemie-vozniknovieniie-i-razvitiie-zhizni-na-ziem.html
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https://infourok.ru/konspekt-obobschayuschego-uroka-po-biologii-v-klasse-po-teme-antropogenez-s-prezentaciey-uroka-3612669.html
https://infourok.ru/konspekt-obobschayuschego-uroka-po-biologii-v-klasse-po-teme-antropogenez-s-prezentaciey-uroka-3612669.html
https://infourok.ru/urok-na-temu-ekologiya-kak-nauka-o-vzaimootnosheniyah-organizmov-mezhdu-soboj-i-okruzhayushej-sredoj-ekologicheskie-sistemy-5831900.html
https://infourok.ru/urok-na-temu-ekologiya-kak-nauka-o-vzaimootnosheniyah-organizmov-mezhdu-soboj-i-okruzhayushej-sredoj-ekologicheskie-sistemy-5831900.html
https://infourok.ru/urok-na-temu-ekologiya-kak-nauka-o-vzaimootnosheniyah-organizmov-mezhdu-soboj-i-okruzhayushej-sredoj-ekologicheskie-sistemy-5831900.html
https://infourok.ru/urok-na-temu-ekologiya-kak-nauka-o-vzaimootnosheniyah-organizmov-mezhdu-soboj-i-okruzhayushej-sredoj-ekologicheskie-sistemy-5831900.html
https://infourok.ru/urok-na-temu-ekologiya-kak-nauka-o-vzaimootnosheniyah-organizmov-mezhdu-soboj-i-okruzhayushej-sredoj-ekologicheskie-sistemy-5831900.html
https://infourok.ru/urok-obobscheniya-i-sistematizacii-znaniy-po-biologii-v-klasse-vzaimootnosheniya-organizmov-i-sredi-2622080.html
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* buonorus. buonorudyeckue CUCTEMBI U IPOLIECCHI; YITyOjaeHHoe 00yueHue, 10
kiacc/ Tepemor A.B., [lerpocoBa P.A. O01iecTBO ¢ orpaHU4eHHOMN
oTBeTCTBeHHOCTHIO « O] MHEMO3UHA»

buonorus. Yrnyonéuusiii ypoBeHb ypoBeHb. 11 knace/ B.B. ITaceununk, A.A.
Kamenckuit, A.M. Py611oB. AkiinonepHoe o0miectBo «M31aTenbcTBO

«IIpocsemenue» 2022 roa

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. borganosa T.JI., CononoBa E.A. buonorus. CnpaBoYHUK 1151
CTapIIEKJIACCHUKOB M MocTynarmux B By3bl. — M.: ACT-npecc, 2022.

2. bonrosa U.B. C6opHUK 3a1a4 110 00111e# OMOIOTHH IS TOCTYIAIOIINX B
BY3b1. — M.: Onukc 21 Bek, 2019.

3. 3axapoB B.b., MamontoB C.I'., Connn HU. O6mas 6uonorus: Yueb. mas 10 —
11 k.

obmeobpazoar. Yueb. 3apenaeHuit - M.: JIpoda, 2019.

4. Puc 3., Ctepabepr M. Ot kiieTok k aromaM: MImocTprupoBaHHOE BBEJICHHE B

MoJeKyIsipHyto ouonoruto: Ilep ¢ anrin. — M.: Mup.



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. «<Equnas xomnekius Hudpossix O6pazoBatenbHbix PecypcoBy (Habop

U pPOoBBIX pecypcoB K yueOHukam nuHun [Tonomapesoii M.H.) (http://school-
collection.edu.ru/).

2. bubnuoteka LIOK https://m.edsoo.ru

3. PDUI https://resh.edu.ru/

4. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH

5. http://ebio.ru/ - Dnextponusblii yueOHUK «BrOIOrHS Y.

6. http://www.gbmt.ru/ - T'ocynapcteeHnsiii buonornyeckuit myseit um. K. A.

Tumupsizen
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