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NHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (nmanee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (enepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenusa (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuHble mnpenMerbl». CornacHo mnonoxenusm OI'OC COO npoduibHbie
yueOHbIe MpEeIMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepennmanu  00y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeqHuM NpodeccuoHaIbHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4armmuXcss M CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOrO 3HAHHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXOJIOTUEH, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue o
eI M 3ajadax Mu3ydeHus ydeOHoro mpenvera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s13aTeIbHOe (MHBAPUAHTHOE) MPEIMETHOE CO/IEpKAHUE, ETO
CTPYKTYpPHpOBaHHE TIO pa3jiellaM M TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BATEIbHOCTh U3YUYEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pPAaCTHBIX OCOOCHHOCTEW oOydaromuxcsa. B mporpamme mo Ouonoruu
peanu30BaH MPUHIMUI TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHwus, Oyaromaps 4YeMy MPOCMaTpUBaETCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
IIporpaMme Mo OHOJOrMU TaKXKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonoruss» B peamuzanuu TpeboBaHuit DPI'OC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHUS] U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro o0pa3oBaHHs Ha
YpPOBHE CpeaHEro o01iero oopa3oBaHus.

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



paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OHOJIOrMH, SMOPHOJIOTHUM M OHOJIOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OMoJIorM4ecKoro  oOpa3oBaHUsi B By3aX M OpTaHU3alMSAX  CPEIHETO
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kimaccax 3TH 3HaHMS TMOJy4aroT pa3BuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3nKu, XuMuH, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmmbl 1o yueOHOMy mnpenmery "buomorusa" otpaxkaet
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus 1utaHetsl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLKMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
HCCJIEI0BAHUSX B OMOJIOTMH, IPUKIAAHBIX acleKTaX OMOJOrMYecKUX 3HaHuu. Jlis
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOW WM HMHOM oO0JacTh OHMOJOTHH, BKJIAJ0OM OTEUECTBEHHBIX M 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 pa3HOTO paHra W MNPUOOpETECHUE YMEHUN
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JocTmwkenne 1enw wW3ydeHUs ydeOHoro mnpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHHH, MHOT000pa3nH W OCOOCHHOCTSIX OHMOJOTMYEeCKHX CcHCTeM (KJIeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIMXCA C METOJaMH II03HAHUS >KHUBOW IPUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJICHUS  OMOJOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHaBJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO0  OKPYKAIOIIUX  JIIOJIEH; OOOCHOBBIBATH U  COONIIONATH  MEpHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOIOrMYECKOTO WCCJICIOBAHMSI, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENBbHBIM €€ 00BeKTaM U SBICHUAM; (OPMUPOBAHUE IKOJIOTHIECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, Ouoc(]epsl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 3I0POBBS
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYCCKUX 3HAHUM U YMCHUH B TTOBCEIHEBHOM JKU3HMU;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU 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 Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

Ot60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOy4YEHHS OUOIOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s13aTeNnbHBIM yCIIOBUEM MTPU 00YUEHHH OMOJOTUU HA YIIyOJIEHHOM YpOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUH.



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 COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouonoruel. 3HaUYeHHE OUOJIOTUM 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'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilagnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

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

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromiye ;KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3AIUN.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runore3a. [lonsitue BHIOOPKH M €€ JOCTOBEPHOCTb.
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 JKUBOW MATEpUM», «YPOBHU OpPraHU3aLMM KHUBOHN
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  o0opyJaoBaHME  JJIsI  TMPOBEJCHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBanh,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

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

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHKPOCKOM, «JIEKTPOHHBI MHKPOCKOID,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

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

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, snexrpodopes, auddepeHmanbHOS EHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOpEryisiiui. MuUHepalbHble BEIIeCTBAa KJIETKH, UX OHUOJOrhyYecKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKA. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NeNnTUIHas CBs3b. BTopuuHas, TpeTuyHasi, 4YeTBEPTUUHAsS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue pyHKIMH YIII€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdoOHBIE cBOMcTBa. Kilaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
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 cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouosiorusi: OMOXMMHUYECKHME U OHOo(HU3NUYEeCKHue UCCIeI0BaHUs
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [Tonmunr, /Ixx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

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

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XUMUYECKas MOCy1a U 000pyI0BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

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

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunsl KJIETOK: »yKapuOTHYeCKas W mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib IPOKapHoOT B OMOLIEHO3aX.

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

Hutomma3zma. [uto30me. [lutockener. JIBmxenue muroraasMbel. 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 OeykoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieTok. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IJACTUAB  (HOTOCMHTE3UPYIOIIMX  DYKApHOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. O6osouka sApa, XpOMaTUH, KapUOILIa3Ma, SAPBILIKH, UX CTPOCHHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Kierounsle BkntoueHus. CpaBHUTENbHAS XAPAKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHWEe  pacTUTeIbHOW  KJIeTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

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

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuyeckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHB.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelecTB M NpeBpallleHNe JHEPIUH 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 Tporeccax. DepMEHTATHBHBIM XapaKTep peakiuid KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBII CHHTE3 OpraHUYECKHX BEIIECTB 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. 3HAYCHHE XEMOCHUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

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

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



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

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, 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. Peanuzanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancisiius u e€ stanbl. Yuactue TpancnopTtHeix PHK B GnocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
ornepona (®. XKaxo0, XK. Mano). Monrekynsapruvie mexanusmovl IKCAPeCcCUU 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, PETPOBHPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble U METUIIMHCKUAE MPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



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 mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCOB, MpoTeKawmux B uHTepdaze. IloaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTh,  IMTOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIEIbHOCTb.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

llenenue knetkn — wMuTo3. CraguM MHTO3a U MPOUCXOASALIME 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 eudenu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOTIpEnapaThl: «MHUTO3 B KJIETKaX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GQyHKIIUM OPraHN3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCTH, APYyrue NpoTUCThl. KoNoHHAIbHBIE OPTaHU3MBI.



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

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsAINAS, OCHOBHas, MexaHuudeckas. OCOOEHHOCTH CTpPOEHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble W TE€HEpAaTUBHBbIE OpraHbl pacteHui. OpraHel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

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

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pednekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEeBAapUTEIbHOrO TpakTa. [IumeBapurensHbie xenessl. [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  YCIOKHEHUE CTPOCHUS JIETKMX TIMO3BOHOYHBIX IKHUBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewmecTB y XUBOTHBIX. KpoBeHOCHas cucreMa W €€ Oprasl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NIOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON CHCTEMAaMU. Bbelaenenue y



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

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XMMHUYECKOM 3a1UThI. OUTOHITUBI.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJIbHO-cenekTuBHOr0 ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazgpaxuMocTe ©  perymanus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrnexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBble cuctembl», «CTpoeHue crelisy,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbienurenbHas cUCTEMa», «DHAOKPUHHAsA cuUcTeMa», «CTPOEHHE MBIIIIBD,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaThl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000py1I0BaHUE JJIsI IEMOHCTPAIIMHY TTOYBEHHOTO U BO3YIIIHOTO MUTAHUS PACTCHUH,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, 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: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecronoro  pa3MHOXKEHUS:  MOYKOBAaHUE,  CHOPYJIALMS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MecTO B JKM3HEHHOM IIMKJIE
OpraHU3MOB.

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

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbsl  npoOneHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIErOCs 3apoibiiia (dMOpUOHANbHAS WHIYKIUSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbHbli mepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PErYJISIUU POCTA )KUBOTHBIX U YesioBeka. CTaauu MoCTIMOPHUOHAIBHOTO Pa3BUTHUSA
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIUIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHoe pasmHoxkeHue», «Tumbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaJAUM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», «KuU3HEHHbIH LHUKI MXa», <OKHW3HEHHBIM  LUKI
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

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

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BpIsiBICHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. Paboter 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.

OCHOBHbIE TEHETUYECKHUE MOHATHS U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUIA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoncTpanuu

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: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHas pabdora «Jlpo3oduna kKak OOBEKT TEHETHUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIuIeHUs NPHU3HAKoB. LlUToOrMmyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

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

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HACJIeIOBaHWs  NpU3HAKOB.  lluTonoruuyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpEETIeHU 1oja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3anmMoaeiucTBUE HEAUIENbHBIX T'€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabnuter u cxembl: «llepBoiii 1 BTOpOi 3akoHBI Menaens», « Tpetuit 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN alIeIn3M», «B3anMoIeiCTBHE T€HOBY.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JNEMOHCTpAllMd CLEIUICHHOTO HACJIEAOBaHUSl MPU3HAKOB, CBETOBOM MUKPOCKOI,
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 reHoTHna W cpeabl mpu  GopMUpOBaHUU (HEHOTHUIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoAUGUKAITMOHHONW M3MEHUYMBOCTH. Hopma peakiuu mpusHaka. BapuanuoHHBbIN
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Melo3 M TMOJOBOM TpolecC — OCHOBa
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUMPOBAHHBIE MYTalluud. SnepHble W
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3meHunBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUHMBOCTH 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.

Tabmumper w  cxeMbl:  «Buasl  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C PA3TUYHBIMUA BUJIaMH U3MEHYHBOCTH.

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

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (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 TEHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HaYeHUEe MEIUIMHCKOM T'€HETUKHU B MPEIOTBPAIICHUU U JICYEHUU T€HETUUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre QakTopbl TMOBBIIIEHHONW YYBCTBUTEJIBHOCTH 4YEJNOBEKA K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuUW. Ponp cenexkuum B CO3JaHUM COPTOB PACTEHUM WU IOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOU CCIICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTAlMi Yy KYJIbTYPHBIX



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

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpeluMBaHWe, wWid  UHOpuauHr.  HepojactBenHoe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHue M U3y4EHHE N€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuuleHUs Cyuecmsyouux U co30anus Ho8blX NOpoo, TUHUL 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. Acraypos, H. bopnoyr, /. K. bensies.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue cOpToB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanumonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMH U MHCTPYMEHTOB LEJICHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHBIX. Kpuobanku. Comatnueckas ruOpuausanus W COMaTUYECKUU
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KXUBOTHBIX. METON TpaHCIUIAHTAUWUU SIE€pP KIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JJTHK. Cozoanue mpanceennvix 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 MEJMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOro OmompuHTHMHTA U ckaddonaunra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00s1eBaHUs YeJIOBEKA U )KUBOTHBIX.

JdeMoHCTpamuun

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

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IIpakTuueckas padora «llomydyeHue MOTOYHOKUCITBIX TPOAYKTOBY.

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

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Oonosnoruu

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

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI  OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouuu (CTI). HeltpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JInnneir, 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)»,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHui u KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHHS JABUXKYIIUX CHUJ DBOJIIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHOoOOpas3wsi W CTPYKTYphl momyssiuid. M3meHneHnue
reHopoHJa TOMYJSAIMU KaK d3JEMEHTapHOE SBOJIOIMOHHOE SBIIEHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpPhl (ABUXKYIIKME CHUJIBI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJIICHHbIE M3MEHEHMsI 4acToT ajuiened B momymsanusax. Oddexr
ocHOBatensi. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAS ), OMOJIOruYecKas (PernpoyKTUBHA).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocoONEeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MIPUCIIOCOOJIECHHOCTH OPraHU3MOB.

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



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIUIONAU3AIIMS,
rubpuan3zanus). JmuTeasHOCTh HBOMIOIIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMOMOHHOW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOIIUNY, «IKOJOTHYECKass M30JSUUs MONYJSLUA CeBAaHCKOM (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbli Menanu3My, «KuBblie nckomaembie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npupoae», «CrocoObl BUA00Opa3oBaHus», «l'eorpaduyeckoe BuA000pa3oBaHHE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«JTonurmonasl pactenuit», «KanmycTHO-penedHbIii THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMEpaMHu Pa3IUYHBIX NPUCTIOCOOJEHUM, dYydyejaa NTHI] W 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

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

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAb
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.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
ABOMIONMH. ['eHeTHYeckrue MeXaHW3Mbl HBOJIOIMH OHTOT€HE3a U TOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

IToptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosnep, 3. I'eKkenb.

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punnodute»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penmukth»y, «HavanpHbie cTaguu SMOPHUOHATIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSDKA HCKOMAaeMbIX OCTAaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. /JJoHaydHble TPENCTABICHUS O 3apOXKICHUU KU3HU (KPEallMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMHu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu u acCTpOOHOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonornueckasi) HBOJIONMA. XHUMHUYECKas SBOJTIONHSA. 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'. Ménnepa. Pubosumer (T. Yex) m rtumorteza «vmmpa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHoJIorusi. ['eoXpoHOIOrnUecKast Kajaa: 30HbI, 3Pbl, IEPUOIbI, FTIOXU.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBoNtoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U SyKapuOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacreHui. Bpixox pacrenud Ha cymy. llosBieHue CHOpPOBBIX pacTEeHUM W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemMOpuilckuil B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpuxiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEPUOJaM: apXel, MPOTEPO30il,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIOrMYecKuX ImpoleccoB. llosiBneHWe MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KpHU3UCHl Tpouuioro. [IpuduuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

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

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHHUIO CaMO3apoKIeHHs Ku3HW», «Cxema ombiTa C. Mumiepa, I'. Opu»,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoMOLMNY, «CxeMa 00pa30BaHUS HYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHuit», «PuHMOGUTEY, «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
KalHO30MCKOM 3pe», «COBpEMEHHAS] CUCTEMA OPraHUYECKOI0 MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yy4e€la NTULl WU 3BEPEN,
KOJUICKIIUM OKAaMEHEJOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSKM OPraHUYECKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHne M ONUCAHUE 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 aHTpONOIOrud. MeTOIbl aHTPOTOJIOTHH.

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

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPaBHHUTEIIBHO-
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 cuiibl (pakTopbl) aHTPOIOTEHE3a: OUOJIOTHYECKUE, COI[MAIbHBIE.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(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 reWmenpOeprckuid  — OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJ JIOJAEH XOJIOJHOTO KjiauMaTa. YelnoBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTauuMoHHBIM mpouecc W noaumopdusMm. IlonynasuHOHHBIE BOJHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas). Bpems u myTu pacceleHHsl 4enoBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHUIO YEIOBEKA.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALMi. buoconumanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoncTpanuu

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

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CHIIBI aHTPOIIOT€HE3a», « DBOIIOLUOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
IpAMOXOIAIINIY, «JleHncoBckuid yenosek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MyJSDKH — OKaMEHENIOCTeH, TMPEeaMETOB  MaTepHaIbHOM
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IHAMIAH3€, MOJEIb KHUCTH YEJIOBEKa W KHUCTH
LIMMIIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIIECHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

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



Meronbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTHI B 3KOJIOTHHU:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOIMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBSI3€M 4enoBedecTBa ¢ Npuponoil. dopmupoBaHue
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pasznensl skojorumy», «Metoabl skonoruny, «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: abMOTHYECKHE, OMOTHYECKHUE, aHTpororenHsie. Ooiue
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux Qakropos. Ilpasumino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

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

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opraHu3Mbl. [loMKUIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
noJ/Iep ka0 BomHOTO Oanmanca. Knaccudukamuss pacTeHUI MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpensl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YIIHAS, TTOYBEHHAs,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus OpraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roguyHbie puUTMBL. [IpUcnocoOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKuznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



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

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBo). Hetpopuueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl U cxembl: «Okojiorudeckue (QakTopel», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHuit», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«IKocucTEMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHusy, «XunHuuectBoy, «llapazutusmy», «Konkypenuus», «CumMomo3y,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JIMUYHBIX HKOJOTMYECKUX (PAKTOpOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEeHUs, TepOapui U KOJUIEKIUU TEII0TI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuil, OTHOCSIIMXCA K TUrpodurtam, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUICKIIMM PACTEHUUW U YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOPM, KOJIEKIIUH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB 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  MOMYJISLHUU. [Monynsiiust  Kak
Oounonornyeckas cucrema. Poinb HEOJHOPOAHOCTH Cpenbl, GU3HIECKHX OapbepoB U
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHUYECKAsT CTPYKTypa nomyJsaiuu. OLeHKa YUCIACHHOCTH MOMYJISIUU.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBanue TMHAMUKY NONyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTHUYECKUE CTPATETuU BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
Mojzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnonynsuuil. Apeansl BUAOB. Buabl U HUX KU3HEHHbIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

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

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumel M cXeMbl: «DKOJOTHYECKHE XapaKTCPUCTUKH TOMYJISIITUNY,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MeEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa Kak OTKpbiTas cucteMa (A. JIx. Tencnu). DyHKUHOHAIbHBIC
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeJIM  JKOCHCTEMBl.  bumomacca W OpOIyKIIHS.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBI. AHTPONOTEHHBIE BO3JCUCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Tpuponnbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArpoueHos. Pazmnuusd
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X031iCTBEHHOE 3HAUYCHHE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoco 3ggexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOHYHUBOCTh OPTaHU3MOB, TIOMYJISAIMNA U SKOCHUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

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

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «Ctpykrypa  OMoueHo3a»,  «DKocucrema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BeIIECTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«OKonoruyeckas nupamua OMoMacch», «IKOJOTHYECKAsl MUpamMuia SHEPTUn»,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBleHHE Jieca mMocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U AUKOPACTYIINX PACTEHHI, aKBapUyM KakK MOJIEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenune paszHooOpasus MEJIKUX TTOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKypCHsl B TUIIMYHBIAN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SBHUK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€PO, OOJIOTO)».

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

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
CylllecTBOBaJa KU3Hb. Pa3BuTue npeacrtaBieHuil o onocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. Kupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOChepbl Kak
rJ1I00aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHOBecue B onochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabnuuer u cxembl: «['eocdepsr 3emn», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannbiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuii necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHune BO3AyIIHON cpensl. OxpaHa Bo3ayxa. 3arps3HeHUe
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpuponnsie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3SKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexoda K pecypcocbepezarowjeli u
KOHKYPEHmMOCnocobHoll anepeemuke. buonoeuueckoe pasnoodpasue u 6uopecypcani.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEeMbIX pacTEHUW U KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'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 CAaMOPa3BUTHUIO, CAMOCTOATEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHUSI TIPOTPAMMBbI 110 OMOJIOTHH JOCTUTAOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTaHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEHW IIO3WIIMECH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

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



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
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 YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX W MCCIEIOBATENbCKUX 3a7ad, YBAKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

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 CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeXIE€HHOCTh, TOTOBHOCTh K CIIy>)KeHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

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

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE 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 TMPHUHATUA I[EHHOCTEM CEMEWMHOM JKU3HM B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE 3MOLUMOHAIIBHOTO BO3JCUCTBHUS KUBOU IPUPOJIBI U €€ IEHHOCTH;



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

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHUMAHUE U peaiu3alus 370pOBOro u 0e30macHoro obpasa KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

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

6) Tpya10BOrO BOCIMTAHMS:

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

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepam mnpodeccHoHaNIbHON JESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJIE€ KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00ATBHOTO XapaKTepa JKOJIOTHYECKHX MpoOJIeM M MyTed uX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAHEHUE pABHOBECHS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocHUCTEM, Orochepsl);

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



HaJMYHUe PA3BUTOTO HKOJOTHYECKOTO MBIITUICHHS, SKOJIOTHIECKON KYIbTYpPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHTATCIIBCKOW KYJIBTYphl KaK CpEJICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NPEJICTaBJICHUsT 00 OKPYKAIOIIEeM MHpPE KaK O €AUHCTBE NMPHUPOJBI, YEIOBEKA U
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JIaHHE IEPCICKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HU;

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

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIONIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JAaHHBIX C IEJIbIO TIOYYEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATENIBCKYIO EATEIbHOCTh HHINBUIYATHHO U B TPYIIIIC;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yibTaThl OCBOCHHS y4eOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), oOecreynBaoIue dbopmupoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
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 oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

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

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C JIPYTUMH TOHSITHSIMH ),

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

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

CTPOHUTHh JIOTHUECKHE pacCyXJIeHHUs (MHAYKTUBHBIC, JCAYKTHBHBIC, TIO
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  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBUS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHUABI JICSITCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHSITUSIMU U METOJIAMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl MJis JO0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIIMsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

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

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

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

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OWOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3INIHBIC METOJBI MPU TIOUCKE H
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYCCKUE 3HAKU W CUMBOJIBI, (DOPMYJIbI, abOpeBHATYpy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OByageHue yHUBePCATbHBIMA KOMMYHHUKATUBHBIMU 1€CTBUSAMM:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBaTh UHTEPECHl U COTJIIACOBAHHOCTh MO3UIIUNA APYTMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
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 HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX NEHCTBUN C YYETOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXAaTh pE3yIbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

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

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

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBJICHUS MpPOOJIEM U HUX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NIESITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEATIOUTEHHif;

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 (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKOW JPYAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMHU  TO3HABaTEIbHOW  pediaeKkcuu Kak  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



[IPUHUMATh MOTHBBI M AapryMEHTBl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIMOKHU;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunpHOro  oOyueHus  oOydawomuxcs  Ouosiormr. OHM  BKJIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. l[IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI 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 €CTECTBEHHO-HAYYHOW 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:
OCHOBOIIOJIAralolMe OUOIOTUYECKHEe TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuenus (H. WM. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTHU H. . Basunoga), MPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

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



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIOIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, MeH03a, TaMeToreHe3a, 3MOpUoreHe3a, MoCTIMOPUOHATLHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaMH OpPTraHOB y PACTCHMI, XMBOTHBIX M YEJIOBEKAa M HUX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHS, TEHOTUIIOM W (DEHOTHIIOM, (EHOTHUIIOM H
(dakTopamu cpeapl OOUTAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl IOKAa3aTEJNIbCTBA POJICTBA OPTraHU3MOB PA3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1a0OpAaTOpHBIE W TMPAKTHUYECKHUE PadOTHI, COOJIIOMATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

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

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIIEOBATENbCKOM paboTe Mo OHOIOrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
myOMUYHO  TPEACTaBIATH  MOJNYYCHHBIC  Pe3ylbTaThl HAa  yUYEHUUYECKUX
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 Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTU OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUU,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu 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 OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUU 3aKOHOB TPHUPOJBI M PEHIEHUU HKOJOTHUYECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

YMEHHE BIAJETh CHCTEMOW OHMOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUS DBOJIOLUH), YUCHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
9KOJIOTUYECKON MHUpaMUJbl SHEpruM), rumorte3bl (rumore3a «vupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPOJE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIIUX CHJI SBOJIFOIIMU HAa TEHO(DOH MOMYJISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH PA3JIUYHBIX SKOCHCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, a0MOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOINIOT€HHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeNIOBEUECKNX pac, HEOOXOJUMOCTH COXpaHEHHs MHOTOOOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHY TTOJYYCHHBIX PE3YJIbTaTOB;

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

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpencTBamMu, (GOpMYyIUpPYS I1eJdb HWCCICIOBAHMS, AaHATU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yjabTaThl HAa  YUYCHUYCCKHUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTEIHHOCTH B 007aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W TPOJOIIKEHHUE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

buonorus kak Hayka

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

JKuBrIle cucTeMBI 1 HX HN3YUYCHUEC

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

buonorusa xietkn

0.5

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

Xumudaeckas opranu3anus KJICTKU

10 0

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

Crpoenue u GyHKIHUU KIETKU

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

OOMeH BelecTB U IpeBpallleHle YHEPTUU B
KIIETKE

https://multiurok.ru
https://infourok.ru

https://uchi.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/

https://resh.edu.ru

HacnexncrBennast nungopmarst u
peanmzanus e€ B KIIETKE

0.5

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

JKM3HEHHBIN TUKIT KIIETKU

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

Crpoenue u GyHKIIUHA OPraHU3MOB

17

1.5

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

10

Pa3mHOKeHe 1 pa3BUTHE OPraHU3MOB

1.5

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

11

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HU3MEHYHUBOCTH OpPraHN3MOB

0.5

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

12

3aKOHOMepHO CTH HAaCJICACTBCHHOCTH

10

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

13

3aKOHOMepHO CTH USMCHYUBOCTHU

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

14

I'eneTuka yenoBeka

0.5

https://multiurok.ru
https://infourok.ru



https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/

https://uchi.ru
https://resh.edu.ru

15

Cenexuusi OpraHu3MoB

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

16

BroTexHonorusa U CHHTETUYECKAA OMOJIOTHS

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

17

PesepBHOE Bpems

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

OBIIEE KOJJMYECTBO YACOB I10 ITPOIT'PAMME

102

13



https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE

padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

3apoKJIeHNEe U PAa3BUTHUE IBOTIOIMOHHBIX
MpeACTaBICHUIN B OMOJIOTHH

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

2 MukposBontonus U €€ pe3yabTaTbl

14

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

3 MaxposBostonus 1 e€ pe3yinbTaTbl

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

[TpoucxoxaeHue 1 pa3BUTHE KU3HUA Ha
3emiie

15

1.5

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

5 HpOI/ICXO)KI[eHI/Ie YCJIOBCKA — AHTPOIIOI'CHE3

10

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

DKOJIOTHS] — HayKa O B3aUMOOTHOILICHUSIX
6 OpPraHMU3MOB M HaJIOPTAaHU3MEHHBIX CUCTEM
C OKpY’Karollen cpenou

0.5

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

7 Opranusmsl 1 cpefa 0OUTaHus

1.5

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

8 DKoJI0TUs BUAOB U NOIMYJIALUN

0.5

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

DKOJOTUA COOOIIECTB. DKOJIOTHUECKIE
CUCTCMBI

12

0.5

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

10 buocdepa — rnmobanbHast skocuctema

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

11 UYenoBek u oKpyxaromias cpeaa

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

12 PezepBHoe Bpemst

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

7.5



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
https://multiurok.ru
1 buonorus kak KOMIUIEKCHAsI HAyKa U Kak 1 0 0 https://infourok.ru
4aCTh COBPEMEHHOTO OOITECTBA 02.09.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
. https://infourok.ru
2 JKvBBIE CHCTEMBI B X CBOMCTBA 1 0 0 04.09.2023 | httos://uchi.ru
https://resh.edu.ru
https://multiurok.ru
3 YpoBHEBas opraHu3anus KUBbIX CHCTEM 1 1 0 https//intourok. i
P praman 05.09.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
4 Hctopust OTKPBITUS U U3YyYEHUSI KIIETKH. 1 0 0 https://infourok.ru
Kinerounas Teopust 09.09.2023 | https://uchi.ru
https://resh.edu.ru
MeToabl MOJEKYISAPHOUN U KIETOUYHOMN
ounosorun. [IpakTrueckas paboTa https://multiurok.ru
«3yueHne METOZ0B KJIETOUHOW OHOJIOTUU https://infourok.ru
5 1 0 0.5 .
(xpomatorpadus, anexkrpodopes, 11.09.2023 | https://uchi.ru
nuddepeHimanbHoe eHTPU(YyTHpOBaHHUE, https://resh.edu.ru
I11IP)»
6 XUMHUYECKUH COCTaB KJIETKH 1 0 0 https://multiurok.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/

12.09.2023 | https://infourok.ru
https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

; MuHepanbHble BEIIECTBA KIETKU, UX 0 https://infourok.ru
OHMooruYecKas poJib 16.09.2023 | https://uchi.ru
https://resh.edu.ru
OpraHqucm/Ie BEIECTBA KISTKU — OEJIKHU. https://multiurok.ru
3 JlabopaTtopHnas pabota «O0HapyxkeHUE 05 https://infourok.ru
OEIKOB C IOMOIIBI0 KaYECTBEHHBIX ' 18.09.2023 | https://uchi.ru
peaKuumiiy https://resh.edu.ru
https://multiurok.ru
9 CaoiicTBa, knaccudukamus u GyHKIIUN 0 https://infourok.ru
OeNKOB 19.09.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
10 OpraHuyeckue BEIeCTBa KIETKH — 0 https://infourok.ru
YIJICBOIbI 23.09.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
1 OpraHuueckue BEIIeCTBa KIETKH — 0 https://infourok.ru
JIANHA B 25.09.2023 | https://uchi.ru
https://resh.edu.ru
Hyxneunossie kucnotsl. JIHK nu PHK. https://multiurok.ru
JlaGopaTtopHas pabora «lccnenoBanue https://infourok.ru
12 0.5 -
HYKJIEMHOBBIX KUCJIOT, BBIICJICHHBIX U3 26.09.2023 | https://uchi.ru
KJIETOK Pa3JINYHBbIX OPraHU3MOBY https://resh.edu.ru
https://multiurok.ru
13 Crpoenue u ¢pynkuuu ATO. [Ipyrue 0 https://infourok.ru
Hykieosuarpudocdarsr (HTD) 30.09.2023 | https://uchi.ru

https://resh.edu.ru



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

14

CexBenupoBanue [JHK. Meto s
T€HOMUKH, TPAHCKPUTITOMHKH,

https://multiurok.ru
https://infourok.ru

02.10.2023 | https://uchi.ru
TPOTCOMHIKH https://resh.edu.ru
https://multiurok.ru
. https://infourok.ru
1 M )

° CTOABI CTpYKTYpHOIE GiosIornt 0 03.10.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

16 Tunet knetok. [IpokaproTHyeckas KiieTka 0 itps:/finfourok.
- poKap 07.10.2023 | https://uchi.ru
https://resh.edu.ru
CtpoeHue s3yKapuoTHYECKON KIIETKH. hitps:/ multiurok.ru
17 [Ipaktuueckas padota «M3ydeHne cBOMCTB 0.5 ttps:/finfourok.
parmesia b o ' 09.10.2023 | https://uchi.ru
KJIETOYHOW MEMOpaHbI» https://resh.edu.ru
https://multiurok.ru
18 [ToBepXHOCTHBIH anmapar KIeTKH 0 https.//infourok i
P P 10.10.2023 |  https://uchi.ru
https://resh.edu.ru
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH. https://multiurok.ru
19 [IpakTrueckas padota «M3yueHue 05 https://infourok.ru
JBKCHUS [IUTOILJIA3MBI B PACTHTEIIbHBIX ' 14.10.2023 | https://uchi.ru
KJIETKaX)» https://resh.edu.ru
[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU: https://multiurok.ru
20 MHTOXOHJIPUH, TUTacTH L. JlabopaTtopHas 05 https://infourok.ru
pabota «HccnenoBanue mia3Moin3a u ' 16.10.2023 | https://uchi.ru
JIETIa3MOJIN3a B PACTUTENBHBIX KIIETKaX» https://resh.edu.ru
https://multiurok.ru
21 HemeMmOpaHHbIe OpraHoU/IbI KIETKU 0 17.10.2023 https://infourok.ru

https://uchi.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/

https://resh.edu.ru

https://multiurok.ru
https://infourok.ru

22 Crpoetiite it GyHiLiH 1pa 0 21.10.2023  https://uchi.ru
https://resh.edu.ru
CpaBHUTEIIbHAS XapaKTEPUCTHUKA KIIETOK https://multiurok.ru
sykapuort. JlabopaTtopnast pabota https://infourok.ru
23 0.5 .
«M3yueHne CTpPOCHHS KJICTOK PA3TMIHBIX 23.10.2023 | https://uchi.ru
OpPTaHU3MOB https://resh.edu.ru
ACCUMWISIIHS U TUCCUMIIISAIINS — JIBE
CTOPOHBI MeTaboan3ma. Turbel oOMeHa https://multiurok.ru
24 BemecTB. JJaboparopHas pabota 0 https://infourok.ru
«M3y4yeHne KaTaTUTHIeCKOW aKTHBHOCTH 24.10.2023 | https://uchi.ru
(bepMeHTOB (Ha IpUMepe aMUIIa3bl KT https://resh.edu.ru
KaTaJiasbl)»
DepMEHTaTUBHBIN XapakTep peaKkuii )
KJIETOYHOTO MeTaboau3ma. JlabopaTopHas https://_multlurok.ru
25 pabota «3ydyeHue pepMeHTAaTUBHOTO 0.5 https://quurok.ru
28.10.2023 | https://uchi.ru
paciierieH sl MepoKCHaa BOJI0poia B https://resh.edu.ru
PaACTUTENILHBIX U )KHBOTHBIX KJIETKAX»
https://multiurok.ru
26 benku-akTuBaTOphl H OCIKU-UHTHOUTOPBI 0 https://infqurok.ru
07.11.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
27 ABTOTpO(DHBIN THIT 0OOMEHA BELIECTB 0 11.11.2023 Egpzxggﬁurrsk a
https://resh.edu.ru
https://multiurok.ru
28 doTocuHTE3 0 13.11.2023 | https://infourok.ru



https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/

https://uchi.ru
https://resh.edu.ru

Xemocwunres. Jlaboparopras pabota

https://multiurok.ru
https://infourok.ru

29 «CpaBHeHHE Tpo1ieccoB POTOCHHTE3A U 0.5 14.11.2023 | https://uchi.ru
XeMOCHHTC3a» https://resh.edu.ru
AnaspoOHbIe opraHu3Mbl. Buib https://multiurok.ru

30 opoxenus. Jlabopatopuas pabora 0 https://infourok.ru
«CpaBHEHHUE MPOIIECCOB OPOKEHUS U 18.11.2023 | https://uchi.ru
JIBIXaHUS https://resh.edu.ru

https://multiurok.ru

31 AspoOHBIE OpraHU3MBbl. JTaIlbl 0 https://infourok.ru
SHEPTEeTUUECKOro OOMeHa 20.11.2023 | https://uchi.ru

https://resh.edu.ru
3 https://multiurok.ru
HEPrusi MEMOPAHHOTO IPaJIMCHTA -
32 npoToHoB. CuHTe3 AT®: paboTa 0 https://mfo_urok.ru
N 21.11.2023 | https://uchi.ru
npoToHHOU AT®-cuHTa3bI https://resh.edu.ru
https://multiurok.ru

33 Peakiiuyn MaTpuyHOrOo CHHTE3a 0 https://quurok.ru

25.11.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

34 TpaHckpunus — MaTPUYHBIA CUHTE3 0 https://infourok.ru
PHK 27.11.2023 | https://uchi.ru

https://resh.edu.ru
https://multiurok.ru

35 Tpancnsuus u e€ 3ranbl 0 https://infourok.ru

28.11.2023 | https://uchi.ru
https://resh.edu.ru

36 KonupoBanue amunokuciot. Poib 0 https://multiurok.ru



https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/

pubocom B OuocuHTe3e Oenka

02.12.2023

https://infourok.ru

https://uchi.ru
https://resh.edu.ru

37

Opranu3zaiys reHoma y IpoKapuoT u
9yKapuoT

04.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

38

MonekynspHble MEXaHU3MBI JKCITPECCUHU
T€HOB y JYKapuOT

05.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

39

Bupycbl — BHekJeTOUHbIE (POPMBI KU3HU
u oOnurarHele napasuthl. [IpakTnueckas
pabota «Co3aaHue MOJIeTTH BUPYCa»

0.5

09.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

40

BupycHble 3a0601eBaHus YeI0BEKa,
YKUBOTHBIX, PACTCHHI

11.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

41

HanoTtexHonoruu B OMOJIOTHH U MCIUIINHE

12.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

42

JKU3HEHHBIN UK KIETKA

16.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

43

Martpuunsiii cuntes JJTHK

18.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

44

Xpomocowmsl. JTabopaTtopras pabota
«M3ydyeHre XpOMOCOM Ha FOTOBBIX
MHUKpOITpernaparax»

0.5

19.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

45

Jlenenue KIeTKH — MHUTO3

23.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

46

Tunel knetok. KapuokuHes U HUTOKUHES.
JlabopaTtopHnas pabora «Habmonenue
MHUTO3a B KJI€TKaX KOHYMKA KOpPEIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»

0.5

0.5

25.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

47

Perynﬂupm KHU3HCHHOI'O IIUKJIa KJIICTOK

26.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

48

OpranusM Kak €IMHOE 11eJI0e

09.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

49

Txanu pacrenuid. JlaboparopHas pabora
«M3ydyeHne TKaHeH pacTeHUII»

0.5

13.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

50

TkaHu )KMBOTHBIX U YEIOBEKA.
JlaboparopHas padoTa «/3yueHnue TkaHei
KUBOTHBIX)»

0.5

15.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

51

Oprassl. CHCTEMBI OPTraHOB.
JlaboparopHas pabota «3yuenue opraHoB
LIBETKOBOTO PACTCHUS»

0.5

16.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/

https://resh.edu.ru

52

Onopa Tena opraHu3MoB

20.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

53

JIBM>KEHHE OpPraHU3MOB

22.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

54

[Intanue oprann3zMoB

23.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

55

IIutanme MO3BOHOYHBIX JKMBOTHEIX.
HI/IH_[eBapI/ITeJ'II)HaSI CHCTEMaA 4Y€JIOBCKa

27.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

56

,Z[BIXaHI/Ie OpraHnu3moB

29.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

57

,Z[BIXaHI/Ie IIO3BOHOYHBIX XMBOTHBIX U
YCJIIOBCKA

30.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

58

TpchnopT BCIICCTB Y OpraHU3MOB

03.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

59

KpOBeHOCHaH CUCTEMA ITO3BOHOYHEBIX
JKHMBOTHBIX U YCJIOBCKA

05.02.2024

https://multiurok.ru
https://infourok.ru



https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/

https://uchi.ru
https://resh.edu.ru

60

Beinenenue y opranusMoB

06.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

61

3amura y opraHusMoB

10.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

62

NMmyHHas cucrema yeaoBeka

12.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

63

PaznpaxkxumocTs 1 perynsauus y
OpraHu3MOB

13.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

64

['ymopanbHas perymsius 1 SHI0KpUHHAs
CUCTeMa >KUBOTHBIX U YeJIOBEKa

17.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

65

q)OpMLI Pa3MHOKCHHUA OPraHu3MOB

19.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

66

ITonoBoe Pa3MHOKCHHUEC

20.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

67

Meiios

https://multiurok.ru



https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/

26.02.2024 | https://infourok.ru
https://uchi.ru
https://resh.edu.ru

I'amerorenes. OOpa3oBaHHE U PA3BUTHE https://multiurok.ru
MOJIOBBIX KJIETOK. JlaboparopHas pabora https://infourok.ru
68 0 0.5 ;
«W3yueHue cTpoeHHUs MOJIOBBIX KJIETOK Ha 27.02.2024 | https://uchi.ru
TFOTOBBIX MUKpPOIIpENapaTax» https://resh.edu.ru
https://multiurok.ru
69 WNHuBuayabHOE pa3BUTHE OPraHU3MOB 0 0 https://infourok.ru
— OHTOT€HE3 02.03.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
70 3akagKa OpraHoB U TKaHEH U3 0 0 https://infourok.ru
3apO/IBIIIEBHIX JINCTKOB 04.03.2024 | https://uchi.ru
https://resh.edu.ru
Poctun Pa3sBUTHUC JKMBOTHBIX. https://multiurok.ru
JlabopaTtopHas pabota «BrisiBIeHHe https://infourok.ru
71 . 0.5 0.5 ;
MIPU3HAKOB CXOJICTBA 3apObIIIEH 05.03.2024 | https://uchi.ru
[T0O3BOHOYHBIX KHUBOTHBIX)» https://resh.edu.ru
p N https://multiurok.ru
a3MHOKCHHE U Pa3BUTHE PACTECHUH. -
12 JlaGoparopnas padora «CTpoeHHe OpraHoB 0 0.5 https://infourok.ru
PaTOpHai p POCHHE OP ' 11.03.2024 | https://uchi.ru
Pa3MHOKEHHS BBICIIUX PACTCHUIN https://resh.edu.ru
https://multiurok.ru
73 Hctopus cTaHOBICHUS U pa3BUTHS 0 0 https://infourok.ru
TEeHETUKH KaK HayKd 12.03.2024 | https://uchi.ru
https://resh.edu.ru
o https://multiurok.ru
CHOBHBIE MIOHATHUSA U CUMBOJIBI T€HETHUKH. hitps-//infourok.ru
74 JIaGopatopHas pabota «/{po3oduia kak 0 0.5 16.03.2024 | httos://uchi.ru

00BEKT F€HETHUYECKUX HCCIIeOBaHUI

https://resh.edu.ru



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

75

3aKOHOMEPHOCTH HACTIEAOBAHUS
pu3HaKoB. MoHOTHOpHIHOE
ckpemuBanue. [Ipaktiuaeckas paborta
"N3yueHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeUIrBanus y Apo30Quisr”

0.5

18.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

76

IIuTomornueckre OCHOBBI
MOHOTHOPHTHOTO CKPEIINBAHUS

19.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

77

AHanu3upyronee CKpeuBaHue.
Henonnoe nomMmuanpoBanue

01.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

78

JlurunbpugHOE CKpeInBaHUE.
[IpakTuueckas padota «M3yueHue
Pe3yNbTaTOB AUTHOPUIAHOTO CKPEIIUBAHUS
y Ap030(HITBI)

0.5

02.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

79

]_II/ITOJ'IOI"I/I‘IGCKI/IC OCHOBBI I[I/IFI/I6pI/I,I[HOFO
CKpCUIUMBaHUA

06.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

80

CI_ICHJ'IeHHOC HaCJICJOBAHUC ITPHU3HAKOB

08.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

81

XpOMOCOMHaH TCOpH HACICACTBCHHOCTU

09.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

82

I'eneTuka momna

https://multiurok.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
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https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/

13.04.2024

https://infourok.ru

https://uchi.ru
https://resh.edu.ru

83

T'eHoTHn Kak 11eJIOCTHAS CUCTEMA

15.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

84

I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA
pacTeHuM, )KUBOTHBIX U YEJIOBEKA

16.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

85

N3meHunBOCTE TpU3HAKOB. Buapl
W3MEHYUBOCTH

20.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

86

MoaundukanroHHass K3BMEHUYUBOCTh

22.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

87

Bapuanmonsslii psa v BapuauoHHas
kpuBas. JlaboparopHas padota
«MccnenoBanmne 3aKOHOMEPHOCTEH
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH.
[TocTpoeHue BapualiuoHHOTO psa U
BapUallMOHHON KPUBON»

0.5

23.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

88

I'enoTHnM4YecKass U3MEHUYUBOCTb.
KomOnHaTBHAsI K3MEHYUBOCTD

27.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

89

MyrtauroHHas U3MEHUYUBOCTD.
[IpakTuyeckas padora «MyTtanuu y

0.5

04.05.2024

https://multiurok.ru
https://infourok.ru



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/

po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

https://uchi.ru
https://resh.edu.ru

3aKOHOMEPHOCTU MYTAI[MOHHOTO

https://multiurok.ru
https://infourok.ru

90 0 :
mporecca. DMUreHeTHKa U SIMUTSHOMUKA 06.05.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
01 I'eneruka yenoBeka. [IpakTuueckas pabora 05 https://infourok.ru
«CocraBieHue U aHaJIu3 PoJ0CIOBHOIN» ' 07.05.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
92 MeTtoapl MEIUIIMHCKON T€HETUKHU 0 https://infourok.ru
ART MEATH 13.05.2024 | https://uchi.ru
https://resh.edu.ru
3 . https://multiurok.ru
HadyeHre MEIUIINHCKOI T'€HETUKHU B hitps-//infourok ra
93 MPEAOTBPAIICHUN U JICYCHUH 0 : .

. 13.05.2024 | https://uchi.ru
reHeTHYECKUX 3a00I€BaHUI YETIOBEKA https://resh.edu.ru
OCHOBHBIE ITOHATUS CCJICKIINM. https://muhiurok_ru

94 JlaGopaTtopHnas pabora «3y4eHue copToB 05 https://infourok.ru
KyJIbTYPHBIX PACTEHUN U TMOPO]I JOMAIITHUX ' 14.05.2024 | https://uchi.ru
SKABOTHEIX) https://resh.edu.ru

o https://multiurok.ru
MeTompl ceneKIIMOHHON PabOThI. httos//infourok ru
95 JlaboparopHas pabota «3yuenue MeTo10B 0.5 D : .
. 14.05.2024 | https://uchi.ru
CCIICKILIMI PACTCHHIT https://resh.edu.ru
o https://multiurok.ru
JlocTrkeHHs CeNeKInu pacTeHUN U -
96 JKMBOTHBIX. [IpakTuueckas padora 0 hitps://infourok.ru
P P 18.05.2024 | https://uchi.ru

«IIpuBUBKa pacTeHUI»

https://resh.edu.ru
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https://resh.edu.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

97

CoxpaHeHue, U3y4eHHUE U UCII0JIb30BaHNE
TEHETUYECKUX PECYPCOB

18.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

98

buoTexHoorus kak Hayka u 0Tpacib
npou3BocTBa. [IpakTuyeckas padora
«M3ydeHne 00bEKTOB OMOTEXHOJIOT U

0.5

20.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

99

OcHOBHBIC HANPABICHUS CHHTETUICCKON
OHMOJIOTUH

21.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

100

XpOMOCOMHaSI W I'CHHasA WHXXCHCPUS

25.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

101

Meaunuackre OMOTEXHOJIOT I

27.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

102

PesepsHbiit ypok. [ToBTOopenue,
000011IeHHEe, cCUCTEMATH3alNs 3HAHUHI

28.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

135



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OposonmonHas Teopus Y. Jlapsuna

02.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

JIBYOKyIye CHIIbl ABOJIFOIIMA BHIOB 10 Y.
JapBuny

04.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN
Y UCKYCCTBEHHBIN OTOOP

05.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

DopMUPOBAHUE CUHTETUYECKON TEOPUH
IBOJTIOIHI

09.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

OTansl 9BOJIIOIMOHHOTIO IIpoLecca:
MUKPOSBOJIIOIHA U MAKPO3BOJIOIHA

11.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

HOHYJ'IHI_[I/IH — JJICMCHTApHAad CANHUIA
9BOJIIOIINHA

12.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

3aKOH reHeTUYeCKOro paBHoBecus JIk.
Xapnu, B. BaiiuGepra. Jlaboparopuas

https://multiurok.ru
https://infourok.ru

7 0.5 -
pabota «BpIsiBJIeHHE N3MEHUYUBOCTH Y 16.09.2023 | https://uchi.ru
0co0€eil OTHOTO BUIA)» https://resh.edu.ru

https://multiurok.ru

8 DnemMeHTapHbIe (PAKTOPHI IBOJTIOIAN 0 htps. /ntourok.

p P t 18.09.2023 |  https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

9 Dddext ocHoBarenst. Dpdekt 0 https://infourok.ru
OYTBIJIOUHOTO TOPJIBILIKA 19.09.2023 | https://uchi.ru

https://resh.edu.ru
https://multiurok.ru

10 Murpauyu. M30a40uu nomysiuii: 0 https://infourok.ru
reorpaduyeckasi, OnoJorundecKas 23.09.2023 | https://uchi.ru

https://resh.edu.ru
https://multiurok.ru

1 EcrecTBeHHBIN 0TOOP — HAIPaBJISIONTUH 0 https://infourok.ru
daxTop >BoNFOLIMH 25.09.2023 | https://uchi.ru

https://resh.edu.ru
https://multiurok.ru
. https://infourok.ru
12 Tososoii o60p 0 26.09.2023 |  https:/uchi.ru
https://resh.edu.ru
[Ipucrnoco0aeHHOCTh OPraHU3MOB Kak )
https://multiurok.ru
pe3yIbTaT MUKPOIBOJIFOIIHH. -
13 JlaboparopHas padora «13ydyeHue 0.5 https://infourok.ru
paTopHai p yaeH ' 30.09.2023 | https://uchi.ru
apoMop(}030B U UANOAAATITAIIUHN Y https://resh.edu.ru
pacTeHUi U )KUBOTHBIX)

14 [Ipumeps! npucnocobaeHui y 0.5 https://multiurok.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/

Opranu3MoB: Moposornieckue, 02.10.2023 | https://infourok.ru
(usnonornyeckue, GMOXUMUYECKHE, https://uchi.ru
nosenenueckue. JlaboparopHas pabora https://resh.edu.ru
«[IpucnocoOiieHus OPraHU3MOB H UX
OTHOCHUTEIIbHAS 11e71eCO00Pa3HOCTE)
BHL, €ro KPHTEPHH H CTPYKTYPA. https://_multiurok.ru
15 JlabopaTtopHnast pabota «CpaBHEHHE BUIOB 0.5 itps:/infourok.
03.10.2023 | https://uchi.ru
110 MOP(OJOTUIECKOMY KPUTEPHIO» https://resh.edu.ru
https://multiurok.ru
16 CrpyKTypa BHIA 0 https://info_urok.ru
07.10.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
17 Bunoo6pa3oBanue kak pe3yabTaT 0 https://infourok.ru
MHKPO3BOJIOIAN 09.10.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
18 CBS13b MUKPOIBOJIIOITUH M SITHIEMHOJIOTHT 0 https://quurok.ru
10.10.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
MakposBosmtonus. [Taneontonornyeckue https://infourok.ru
19 0 .
METO/IbI U3y4ECHHUSI SBOJIOIIUU 14.10.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
20 buoreorpaduueckre MeTo b U3y4EHUS 0 https://infourok.ru
3BOJIIOLUU 16.10.2023 | https://uchi.ru
https://resh.edu.ru
21 OMOpHUOTOTHYECKHUEe U CPABHUTEIHHO- 0 https://multiurok.ru
MOPGHOTOTHIECKHE METO IbI H3yIECHHSI 17.10.2023 | https://infourok.ru



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/

OBOJIIOIINH

https://uchi.ru
https://resh.edu.ru

22

MonekynsipHO-r€HETUYECKHUE,
OMOXMMHYECKHAE U MATEMATHYCCKUE
METO/IbI U3yUYEHUS SBOJIOLIUU

21.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

23

OO61re 3aKOHOMEPHOCTH YBOJTIOIUH

23.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

24

AnanTtuBHas paguanus.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIUN

24.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

25

HaydHple THTIOTE3bI MPOUCXOKICHUS
’KA3HM Ha 3eMiie

28.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

26

,Z[OHayLIHBIe IMpEACTAaBJIICHUA O
3apOXKACHUU )KU3HU

07.11.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

27

OCHOBHBIE dTaIlbl HeOpFaHquCKOﬁ
3BOJIFOIIMH

11.11.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

28

I'unote3sl 3apOKACHUA KU3HU

13.11.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

29

I/ICTOpI/IH 3emnu u METOIbI €€ HU3Yy4YCHHA.

0.5

https://multiurok.ru



https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/

JlaboparopHas pabota «/3yueHue u 14.11.2023 | https://infourok.ru
OTIMICAHHE UCKOTIAeMBIX OCTATKOB JIPEBHUX https://uchi.ru
OpPraHU3MOB» https://resh.edu.ru
https://multiurok.ru
30 HauanbHble 3Tarns! opraHn4ecKkon 0 https://infourok.ru
SBOJIIOLIUU 18.11.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
31 DBOIIOMHA SYKAPHOT 0 https://lnfo_urok.ru
20.11.2023 | https://uchi.ru
https://resh.edu.ru
OCHOBHBIE FTaIlbl YBOJIIOLUH https://multiurok.ru
39 pactutenbHOro Mupa. [Ipaktudeckas 05 https://infourok.ru
paborta «3ydeHune ocoOeHHOCTEH 21.11.2023 | https://uchi.ru
CTPOEHHSI PACTEHHUI Pa3HBIX OTACIIOB) https://resh.edu.ru
https://multiurok.ru
33 OcCHOBHBIE ATarbl BOJIOLUN KUBOTHOTO 0 https://infourok.ru
Mupa 25.11.2023 | https://uchi.ru
https://resh.edu.ru
5 https://multiurok.ru
BOJIIOIUS )KUBOTHBIX. [IpakTnyeckas )
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5 https://quurok.ru
27.11.2023 | https://uchi.ru
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)» https:/resh.edu.ru
https://multiurok.ru
35 PazButue xxu3Hu Ha 3eMiie IO 3pam U 0 https://infourok.ru
repuoaam 28.11.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
36 MaccoBble BBIMUPAHUS — DKOJIOTHYECKUE 0 https://infourok.ru
KPU3HUCHI MPOIILIIOTO 02.12.2023 | https://uchi.ru

https://resh.edu.ru



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

CoBpeMeHHBIH 3KOJOTUMYECKUI KpU3HC,

https://multiurok.ru
https://infourok.ru

37 €ro 0COOEHHOCTH 0 04.12.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

38 CoBpemMeHHasi CUCTeEMa OPraHUuYECKOTO 0 https://infourok.ru

MIPOIILIOTO 05.12.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

39 OCHOBHBIE CHCTEMATHUECKHE T'pYNIbI 0 https://infourok.ru

OpraHU3MOB 09.12.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

40 AHTPOIIOJIOTHSI — HayKa O YeJIOBEKe 0 https://info_urok.ru

11.12.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

A1 Pa3BuTHe npencraBieHuii o 0 https://infourok.ru

MIPOUCXOKICHUH YEIIOBEKA 12.12.2023 | https://uchi.ru
https://resh.edu.ru
MecTo 4yetoBeKa B CUCTEME
https://multiurok.ru
opranuyeckoro mupa. JlaboparopHas -
42 paborta «3yuenue ocobeHHOCTEH 0.5 https://quurok.ru
16.12.2023 | https://uchi.ru
CTPOCHHMS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C https://resh.edu.ru
MIPSAMOXOKICHUEM)
https://multiurok.ru
43 JIBMXKyIye CUibl aHTPOIIOTeHE3a 0 https://infqurok.ru
18.12.2023 | https://uchi.ru
https://resh.edu.ru
44 COOTHOIIICHHE OMOJIOTUYECKHUX U 0 https://multiurok.ru
COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E 19.12.2023 | https://infourok.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/

https://uchi.ru
https://resh.edu.ru

45

OcHOBHBIE CTaJMHU AHTPOTIOTEHE3a

23.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

46

TlaneoreneTrka 1 najeoreHOMHUKa

25.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

47

3BOJ’IIOI_[I/ISI COBPEMCEHHOI'O Y€JIOBCKA

26.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

48

Yenoseueckue pacel. [Ipaktudeckas
pabota «/3ydueHne FKOJIOTHUECKUX
aJanTalyil 4YeJI0BEKay

0.5

09.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

49

MexaucIuIIMHAPHBIC METOIbI
AQHTPOTIOJIOTUH

13.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

50

3apo>1<neHI/Ie H Pa3BUTUC DKOJIOTHHU

15.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

51

Merto st skonorun. Jlaboparopuas padora
«3yueHne MeTo0B IKOJIOTUYECKUX
HCCIIeJOBAaHUIN

0.5

16.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

52

3HaueHHE PKOJIOTHUCCKUX 3HAHUMI JJIA

https://multiurok.ru



https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/

4eJl0BeKa 20.01.2024 | https://infourok.ru
https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
>3 IKOMOTHNECKHE (AKTOPE! 0 22.01.2024 Eﬁgifﬁﬂﬁ“ﬁ o
https://resh.edu.ru
Abunotnueckue pakropsl. CBET Kak https://multiurok.ru
54 sKoJoruueckuit pakrop. Jlabopartopnast 05 https://infourok.ru
pabota «BplsiBIIeHHE TPUCTIOCOOTICHUI ' 23.01.2024 | https://uchi.ru
OPraHU3MOB K BIIMSIHUIO CBETA) https://resh.edu.ru
Abuotuueckue pakropsl. Temneparypa .
KaK PKOJOTUYECKUHA PaKTop. hitps:/ multlurok.ru
55 JlaboparopHas paboTa «BeIsBICHHE 0.5 https://lnfo_urok.ru
. 27.01.2024 | https://uchi.ru
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO https://resh.edu.ru
TEMIEPaTypbI»
AbGuoTtndeckue hakTopsl. BiaxxHOCTh Kak https://multiurok.ru
56 aKoJorunueckuii pakrop. Jlabopartoprast 05 https://infourok.ru
pabota « AHATOMUYECKHE OCOOCHHOCTH ' 29.01.2024 | https://uchi.ru
PACTEHHI U3 Pa3HBIX MECT OOUTAHUS» https://resh.edu.ru
https://multiurok.ru
57 Cpenpl 0OuTaHUS OPraHU3MOB 0 https://infqurok.ru
30.01.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
58 buonornueckue puTMsl 0 https://infqurok.ru
03.02.2024 | https://uchi.ru
https://resh.edu.ru
59 Xuznenusie GopMbl OpraHu3MOB 0 05.02.2024 Eggzmgﬂgiﬁu



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/

https://uchi.ru
https://resh.edu.ru

60

buoTtnueckue akropsr

06.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

61

3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI
JUISl CYIIIECTBOBAHUSI OPraHU3MOB B CpEJIe
oOHUTaHus

10.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

62

DKOJIOTHYECKHE XapaKTEPUCTUKHI
TOTTYJISITAN

12.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

63

OcHOBHbIE TIOKa3aTeNIN MOMYJISIHNN:
YHCIIEHHOCTb, IUIOTHOCTb, BO3pPAcTHAS U
MOJIOBAsi CTPYKTYpa

13.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

64

OcHoOBHbIE TIOKa3aTeNIN MOMYJISIINN:
POKIa€MOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUT'PALIUU

17.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

65

DKkonorudyeckas CTPYKTYpa MOITYJIAIUA

19.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

66

JluHaMuKa NOMYJISLUU U €€ peryisnus

20.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

67

KpI/IBLIe pocCTa YUCJICHHOCTH IOIYJIAINH.

https://multiurok.ru



https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
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https://resh.edu.ru/
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https://multiurok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/

Kpussie BoKUBaHUSA

26.02.2024

https://infourok.ru

https://uchi.ru
https://resh.edu.ru

68

DKOJIOTHYECKAs HUIIIA BAA.
Jlaboparopras padota «IIpucrmocobneHus
CEMSIH paCTEHUU K paCcCeICHUIO»

0.5

27.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

69

Bup xak cucrema nonyssiui

02.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

70

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAITHIT
JKUBOTHBIX

04.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

71

Co00111€CTBO OPraHu3MOB — OHOIICHO3

05.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

72

DKocHucTeMa Kak OTKpbITas CUCTEMA

11.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

73

KI)YFOBOpOT BCHICCTB U IIOTOK SHEPIru B
3KOCHCTEMCE

12.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

74

OcHOBHBIC TTOKA3aTEIN YKOCHCTEMEBI

16.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

75

DKOJIOTHYECKUE TUPAMUIbI

18.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

76

W3meHeHust cooOIEeCTB — CYKIECCUU

19.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

77

[IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
03€p M peK. DKOCUCTEMBI MOpPEN U OKEAHOB

01.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

78

[IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI
TYHJP, JIECOB, CTENEH, IIyCTHIHDb

02.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

79

AHTpOHOFeHHI)Ie OKOCHCTEMBI

06.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

80

Ypboakocucremsl. [Ipaktuyeckas pabora
«3yuyenue u onucanue
ypOOIKOCUCTEMBI»

0.5

08.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

81

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aHMOJICHCTBHI OPraHU3MOB B
JKOCHUCTEMAX

09.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

82

MexaHu3Mbl BO3AEHCTBUS 3arpsI3HEHUI
Pa3HBIX TUTIOB HAa CyOOpPraHU3MEHHOM,
OPraHU3MEHHOM, MONYJIALIUOHHOM U

13.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
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https://multiurok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/

9KOCHCTEMHOM YpPOBHSIX

https://resh.edu.ru

83

Bbuocdepa — oOmennanerapHas 060109Ka
3emin

15.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

84

VYuenue B. U. Bepuaackoro o 6uocdepe

16.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

85

3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uochepsl

20.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

86

KpyroBopoTsl BemiecTs u
OMOreOXMMHUYECKHUE IUKITBI

22.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

87

3oHaNIBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIH

23.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

88

YcToitunBoCcTh OMoCchepsl

27.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

89

OKOJIOTHUYECKHUE KPHU3UCBI U UX TPUYUHDBI

04.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

90

BosneiicTBue yenoBeka Ha Ouocdepy

06.05.2024

https://multiurok.ru
https://infourok.ru



https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
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https://resh.edu.ru/
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https://multiurok.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/

https://uchi.ru
https://resh.edu.ru

91

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENBHBIN U JKUBOTHBIN MU

07.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

92

Oxpana npupo/sl

13.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

93

OcCHOBHBIE IPUHLUIIBI YCTONYUBOTO
Pa3BUTHS YEJIOBEUECTBA U IIPUPOIBI

13.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

94

ParmonanbsHOE TPUPOIOTIONB30BAHHUE U
coXpaHEHHE OMOJIOTHYECKOTO
pazHooOpa3us 3emin

14.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

95

O06006menue mo reme «MUKpPOIBOITIOIUS U
€€ pe3ynbTaThD)

14.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

96

O6o06menue mo Teme «MaKpOdIBOIIOIUS U
e€ pe3ynbTaTh»

18.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

97

O606menne no Teme «IIpoucxoxaenue u
pa3BHUTHE KU3HH Ha 3eMIIe»

18.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

98

O6o06menne no teme «IIpoucxoxaeHue

https://multiurok.ru



https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/

YCJIOBCKA — aHTPOIIOTCHE3)

20.05.2024

https://infourok.ru

https://uchi.ru
https://resh.edu.ru

99

O06006mieHre o TeMe «IKOJIOTHS — HayKa
0 B3aUMOOTHOIICHHSIX OPraHU3MOB)

20.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

100

O6061enue o reMe «OpraHu3msl U
cpena oOuTaHUs

21.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

101

O0006111eH1E TT0 TEME «IKOJIOTHS BUIOB U
MTOITYJIALIAI

21.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

102

O606menue mo teme «brocdepa —
riao0anabHast DKOCHCTEMay

25.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocsemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue; noj penakuueit [laceunuka B.B., AkninonepHoe o611ecTBo
«3parensctBO «IIpocBenienne
METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA
* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyonior A.M. u npyrue;
nox penakiueit [laceunuka B.B., AkiimonepHoe o61iectBo «3marenbeTBo
«IIpocBemienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyornos A.M. u
npyrue; oj penakuuen [laceunnka B.B., AkiimonepHoe 00111ecTBO
«M3parenscTBO «lIpocBemenue

* lHTepHET pecypchl
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET
https://multiurok.ru

https://infourok.ru

https://uchi.ru

https://resh.edu.ru


https://infourok.ru/




