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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuHble mnpenMerbl». CornacHo mnonoxenusm OI'OC COO npoduibHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01mM, cpeHUM NpodecCHOHANBHBIM U BhICIIMM 0Opa3zoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh Hay4yHOrO 3HAHHUA, CBA3aHHOTO ¢ OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s13aTeIbHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, E€T0O
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3pPAaCTHBIX OCOOCHHOCTEW oOydaromuxcs. B mporpamme 1o Ouonoruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonorus» B peamuzanuu TpedboBaHuit PI'OC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeHero o01ero oopa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro 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
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

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 COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAIHBIX ACTIEKTaX OMOJOTHYECKUX 3HAHUM. [l s
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
TOM WM WHOW 007acTu OWOJOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeikKHBIX
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 | MPHOOpETECHUE YMEHUH
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 wW3ydeHuUs ydeOHoro mpeamera «buwomorus» 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 MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaOIIUXCA C METOJaMH IIO3HAHHS KHUBOW TPUPOJIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHUMBOJIMKOM;, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3IOPOBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W  COONIOJATh  MEpBI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIEC OTKPHITHS B 00JIaCTH OMOJIOTUH;

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



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENIBHBIM €€ 00beKTaM U SIBICHHUSIM; (POPMUPOBAHUE SKOJIOTHUECKOM,
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(hephl), COXpaHEHUH COOCTBEHHOTO 370POBbSI U 3I0POBBS
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYCCKUX 3HAHWW U YMEHUH B TTOBCETHEBHOM JKU3HMU;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

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

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

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJECHUE Ta0OpPATOPHBIX M MpaKkTHUUeckux pabor. Takke ywactue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue Hayku W H3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

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

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. 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: €IUHCTBO XHMMHYECKOIO COCTaBa, JAHCKPETHOCTh U ILEIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHU3MEHHBI, MOIMYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromiye ;KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3aLINU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa JKUBOW MATEpUM», «YPOBHUM OpPraHHU3aLMM KHUBOMN
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  o0OpyJdoBaHME IS IPOBEICHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IMYHBIX METONOB IIPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Kinerounas teopus (T. 11IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

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

JdeMoHCcTpamuun

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

Tabnuuel U cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

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

IIpakTuyeckass padora «l3ydyeHne MeETOJOB KIETOYHOW 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.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [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. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B Mmosekyine ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE U OMODU3UYECKUE HCCIEAOBAHMS
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. [lomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. @paHkius,
®. Conrep, C. IIpy3unep.

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

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B coctaBe Opranu3zMoB», «CTpoeHHe
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMudeckas 1mocyia 1 000py0BaHuUe.

JlabopaTopHasi pa6ora «O0HapyKeHHE OCIIKOB C IMMOMOIIBI0 KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  paGora  «JccinenoBaHue ~— HYKJIEHHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunsl KJIETOK: JyKapuoTHYecKas MW mpokapuoTudeckass. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



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

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

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
KiIeTkd. OaHOMeMOpaHHbIE OpPraHOMWJAbl KIETKH: DSHJIOIUIa3MaTUYeCcKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [naakuii  (arpaHynisipHbI)  IHAOIMJIA3MATHYECKHI
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JICMKOIIACTHI BBICIINX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHEHMbl HeMbluleyHblX Kiemok. MukpoTpy6ouku. Kietounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMAaTHH, KapHUOILJIa3Ma, SJIPBIILIKU, 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.

Knerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHNE MPOKAPUOTHICCKON KICTKN.

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

JlaboparopHass pabGora «l3yueHwe CTpOEHHS KJIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHas padora «lcciaegoBaHue Iia3mMoiiu3a W JIEIUIa3MOJIU3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  pabdora  «l3yyeHue  JBWKEHUS  ITUTOIIA3MBI B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIIAIIHAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
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.

[lepBuYHBI CHUHTE3 OpPraHMYEeCKUX BeHIeCTB B KieTke. DOTOCHHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y oaxkmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poIuiacToB B MpoIecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

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

Ana’poOHbIe opranm3mbl. Buasl Opoxenus. [IpoaykTel OpokeHUs U HUX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICTUICHUE 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®-cunmaszvl. IlpeumyiiecTBa 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: «DOTOCUHTE3Y», «DHEpreTudeckuii oomMen», «buocunres
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

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

JlaboparopHass  padora «l3ydyeHue  KaTaJIUTUUECKOM  AKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIIa3bl WM KaTajlasbl)y.

JlabopaTopHas pabora «/3yuenue ¢QepMEHTATUBHOTO pacCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass pabora «CpaBHeHue mporeccoB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpurnuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

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

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. MaHo). MonekynsipHnvie mexanuzmvl IKCHPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl ceHog. Perymsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

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

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

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



JdemoHcTpanumn

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

Tabmuuel n cxembl: «buocunrtes 6enkay, «['eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TPOLIeCCOB, MpoTeKawmux B HHTep(dasze. [loarotoBka KIeTKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

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

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

Henenue xnetkn — wMuTo3. Craguu MHTO3a WU 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, cmapenus u cudeau xiemokx. «lugposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

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

O6opyoBaHue: CBETOBOM MUKPOCKOT, MUKpPOTIpenapaThl: «MUTO3 B KIETKax
KOpEUIKa JIyKay.

JlaGopaTopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenne MuTo3a B KJI€TKaxX KOHUYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpazue OPTraHU3MOB. OnHOKIETOUHbIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHusMa. TkKaHW, Oprasel H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUIUN U pacmoiIoKEeHUs TKaHEH B opraHax pacTeHUH.

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

Opranbl. BereratuBHble M TE€HEpATUBHBbIE OpraHbl pacTeHuid. OpraHbl 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.

JIBrokeHrue  opraHu3moB.  JIBMJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[lutanne opranusmoB. Ilornomenne BOAbI, YIVIEKMCIONO rasa H
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

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

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opramusmoB. Beigenenue y pacteHuil. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTpoeHue U (QpyHKIMOHUpPOBaAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTsa macCUBHON U XUMUYECKOW 3a1UThl. DUTOHITUBI.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. UMmyHHas cuctema yesnoBeka. KieTouHblit u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

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

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociiny, «baktepun», «IIpocteiimue», «Opranbl IBETKOBBIX PACTECHUII»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

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



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
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. PazmHoKeHHe U pa3BUTHE OPraHU3MOB

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

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuit cMsIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KieTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPODOIEM IMOPUOTOSUU.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIHUTAIONINX. 3apOJbIIICBbIC JIMCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BiusHHe Ha 3>MOPUOHAIBHOE pPA3BUTUE PATUUYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

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



pa3BUTHA, UX PACIPOCTPAHEHUE B MpUpoAe. TuIbl pocTa >KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

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

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHune ruapel», «Meio3», «Xpomocomel», «l'amerorenes», «CTpoeHue
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOJOJBHBIX U JIBYJIOJBHBIX pAacTeHUN», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

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

JlaGopaTopHasi pabora «/3ydeHue CTpOCHHMS TMOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBI€HHE NPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHass padora «CTpoeHue OpraHoB PpPa3MHOMXEHHUS BBICIIMX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJIE€ACTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

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

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS TUHUS, TUOPUIbI, T€HOTHUII, (PEHOTHII.



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

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHass padora «Jlpo3oduna Kak OOBEKT TEHETUUYECKHUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B NepBoro nokojeHus. [IpaBuno goMmuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuiernienrie npu3HakoB MPU HEMTOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HACJIEIOBaHUE T'EHOB, HAPYLICHHWE CLEIUICHUsS MEXAy TIeHaMu. XPOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takoke (HU3MOJOTHUECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
W3MEHEHHS HACJICICTBEHHON MH(OPMAITUHU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

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



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

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHMS TPU3HAKOB, MOJAECIbH A
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

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

IIpakTuueckass  padora  «/3yyeHue  pe3yabTaToB  JUTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

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

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON N3MEHUYMBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
TEHETHYECKOT0 pa3HooOpa3us B Mpejeax OJTHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O MpoIlecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB ) OPSAHUMOS.

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnogoTBopeHue», «I eHeTnyeckue 3a00I€BaHMS YeI0BeKay, « Buasl MyTammiiy.



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

IIpakTuueckass padora «Mytamuu y gapo3odwibl  (HA  TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
0one3HH 4YesoBeKa. boJie3HM C HACIENCTBEHHON MPeIpacnoyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETHYECKOro rpy3a». DTUYECKUE acCIEeKThl MCCIEJOBaHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

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

JdeMoHCcTpamuun

Tabmumpl 1 cxemsl: «KapuoTun yenoBekay, «MeTOAbl M3YUCHUS 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 TPOUCXOXIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJICKITMOHHOU PabOTHI.

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

HckyccTBeHHBIM  MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paOoThl.
PannannoHHBIN M XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MyTalHUil y KYJbTYPHBIX



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

[lonyuenne ITOJIUILIIONUIOB. BuyTtpusunosas ruOpuan3alys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIUU PACTEHHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJax YIyuuleHUus Cyuecmsyiouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoncTpanuu

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSOB B HACJIEACTBEHHOW W3MEHUYHUBOCTHY,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yueHue copTOB KyJIbTYpHBIX PACTEHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJbI M JOCTHKEHUS 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 XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

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



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK M TKAaHEW PACTEHUU H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEeKOHCTpYKIMS
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMuas nudposas meaununa. [1LP-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHUM, CO3/1aHHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KieTounas nunxkenepusn», «l eHHass UHKECHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

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

11 KIJACC

Tema 1. 3apoxnenue W pa3BUTHE 3BOJIOIHOHHBLIX MPeEACTABIEHUH B
Oonosnoruu

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

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHAs WM3MEHUYMBOCTb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



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

JdemoHcTpanuun

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

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHuey», «lloponbl romybeit», «MHorooOpasue KyJbTypHBIX (opM
KarmycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. JlapBuny)», «Cxema COOTHOIIEHUSI JBMXKYIIUX CHJI OSBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMeHTapHas eAuHuIla 3BOJIOUUU. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOr0 pa3sHOoOOpas3wsi W CTPYKTYphl momyssiuid. M3meHneHnue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKWE CHUJIbI) HBOJIONUU. MyTallMOHHBIH
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymismusx. O@dekr
ocHOBatensi. Jgpgpexm Oymuliounozo zopaviuka. CHUdMCEHUE 2eHemUYecKo2o
pasnoobpaszusn: npuyunsl u cieocmsus. llposenenue s¢ppekma Opetigha eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanun.  M3onsuus  mOMyJISITAR:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTyYKTHBHAS).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3HPYIOMUN, pa3pbIBAIONINI
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl mpucmnocoOaeHut y opraHu3MoB: MOP(HOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHMUS: aJIJIONATPUYECKOE (reorpaduueckoe),



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

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp »BoMOMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuonnas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLIUUY, «DKOJIOTHMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«l'eorpaduyeckass U30JAIMUS  JIMCTBEHHUIIBI CUOUPCKOW H  JIUCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusmnonoruueckue anantanuny», «llpucrnocobmeHHOCTH OpraHu3smMoB U eé
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«JTonurmonasl pacteHuit», «KamycTHo-penedHbIii THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padora «BpIigBiIcHHE H3MEHUYHMBOCTH Yy 0OCOOEH OJIHOTO
BHUI).

JlabopaTtopHass  paGora  «lIpucrocoOneHuss  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas pabora «CpaBHeHHE BHJAOB MO MOP(HOIOTHICCKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydeHHss MakposBoiouuu. [laneoHTonornueckue  MeTOABI
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

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



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
sBOMIONMK. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuiia) SBOJIONUU. [IpuHyun cmenvl QYHKYUL.
HeobGparumocTs »Bomtonuu. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crteromnedans»y,  «Punumodutsr»y,  «CeMeHHbIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeEJIOBEKa M IIUMIIaH3e», «I JaBHbBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

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

Tema 4. Ilponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrnepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMHu D.
Penu, JI. Cnannanuanw, JI. [Tactepa. [IpoucxoxneHue sKU3HU U aCTPOOUOIIOT UL

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

Uctopuss 3emnu u Metonapl €€ wu3ydyeHus. lMckomaeMble OpraHUYECKHe
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHOJIOTHs. ['e0XpOHOIOrHUYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
MEPBBIX KIETOK. DBOMIONUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHME
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

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

OcHOBHBIE 3Talbl 3BOJIOLHUU KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntull. [lpunmun xmoyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIortueckux mpoueccoB. llosiBaeHMe M pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenust OmopazHooOpa3us Ha 3emIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

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

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HadanpHbIe ATAnbl OPraHUYECKOW IBOMIONUNY, «Cxema 0O0pa3oBaHUS DyKapHUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdossl  pactrenuit»y, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pacteHus», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUA KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTue XU3HU B NPOTEPO3OUCKON dpey, «Pa3BUTHE KU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

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

Bupryanbnasn  ga0oparopHasi  padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydeHunto abMOreHHOr0 CUHTE3a OPraHUYECKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «l3ydeHue M OINKCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «/3ydeHue O0COOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «M3yueHne oCOOCHHOCTEH CTPOEHUS TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

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

Cx0ACTBO YenoBeka C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINUMs 4eI0BEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

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

OcHOBHBIE CTaAMM aHTpOIOTeHe3a. PaHHME YemOBEKOOOpa3HbIE O00E3bSHBI
(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 remensOeprckuii  —  OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaseoreneTrka u najieOreHOMHUKA.



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

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

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

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeleT dYeloBeKa U CKENeT IIHUMITaH3e»,
«PynMMEHTBI U aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
IpAMOXOIAIINIY, «JleHncoBckuid yenosek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

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

JlabopaTopHass pabora «l3yueHne OCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MIPAMOXOKICHUEM).

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

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

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



Mertonbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen cpeibl: TOKaIbHBIN, peTHOHATBHBIN U TTI00ATBHBIM.

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

JdemoHcTpanumn

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

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

JlaGopaTopHuasi padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUSA

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

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoan3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opraHu3mebl. [loMKnIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
MoJJIep >KaHui0 BoJHOTO Oanmanca. Kiaccudukaius pacTeHUH MO OTHOIICHHIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

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

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

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKusznennsie GOpMBI pacTEHUM: JE€pEBbsl, KYCTAPHUKH, KYCTAPHUYKHA, MHOTOJICTHUE



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

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOK03 u ero ¢opmel. [lapazutusm, kooneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUN KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl oOWTaHUS OpPraHU3MOB», «bBHUOJOTUYECKHUE PUTMBDY,
«Kuznenneie  Qopmbl  pacTeHuit», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

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

JlabopaTopHass paGora «BpIABICHHE NPUCTIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi paGora «BBIsIBICHHME MPUCIIOCOONICHUH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

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



BO3pacTHasi M TOJOBasg CTPYKTypa, POXKIAEMOCTb, NPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

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

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
MoJzienb 3Kojornueckor Humm Jx.M. XarunmHcoHa. Pa3Mepsl 3KOJIOrMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

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

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpaldid >KUBOTHBIX. buomormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogeinb 3kosiorndeckort Humu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoGieHus ceMsH  pacTeHUH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3u MEXIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kak OTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
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  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOpOIYKIMSL.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

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



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

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

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

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
aKkocuctemax. Ponv kackaoHo2o 3ggexma u 8udo8-30ughpukamopos (Kirouesvix
8U008) 8 yHKYUoOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2AHUBMEHHOM, NORYIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «CTpykrypa  OumoueHoza»,  «Dkocucrema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«JKoynoruyeckas mupaMmuia OroMacch», «IKOJOTHYECKasl MUpamMuia SHEPTUn»,
«O0pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBieHUE jieca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIUU HACEKOMBIX, Yydelia MTULl |
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas padora «M3ydeHue paszHooOpazusi MEJIKHUX TTOYBEHHBIX
YWIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIUYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HsK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKYpCHsS B arpodKoCHCTeMy (Ha MMOJjie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

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



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

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

3oHanbHOCTh Ouochepsl. [lonsiTue o Ouome. OCHOBHBIE OUOMBI CYIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOphs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

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

JdemoHcTpanumn

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

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

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

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

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIbHBIA U KMBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

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

Pa3BuTnHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedo8anus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmocnocoonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoanuro OMOenbHLIX U008 u oKkocucmem. OcHogvl



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

JdemoHcTpanuun

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



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/THEI'O OBIIIEI'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 MPOTPAMMBI MO OHOJIOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejieHanpasienHoe pazeumiue BHYTPEHHHUX YOEXKICHUW JIMYHOCTU Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOECH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa M CTapIIeMy IOKOJCHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACHIUPEHHE >XH3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOI0 OOIIECTRA;

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 TIO3UIIMIO [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, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

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 ¥ HACTOSIIIEE MHOMOHAIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TMOHUMAaHUS 3HA4YEeHHs] OHOJOTMM B TO3HAHUHM 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHMUE TYXOBHBIX [IEHHOCTEW POCCUMCKOr0 HApO/Ia;

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

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

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

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

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

S) ¢usnyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJAbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

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

OCO3HAHUE TMOCIEICTBUM U HENPHUATHUSI BPEIHBIX NMPUBBIUCK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa30OBaHHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXKHBIX TMOCJIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH MPOOJIeM, CBS3aHHBIX C PpalMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE SKOJOTHYECKHUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO FKOJIOTMUYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeSATeTLHOCTH HKOJIOTUUECKOMN HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHHUKATUBHOM U COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKON JMEATEIbHOCTH HKOJIOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEILCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKdh, OCO3HaHUS €€ poJu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUus 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWUW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU JJIi COBPEMEHHOW ITUBHWIIM3AIINHN:
oOecrieyeHUs] HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHHUE TEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIHPHOW IPpaMOTHOCTH OOydYarouuxcs, GopMUpyeMoit
IIPU U3YYCHUN OUOJIOTHUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOIb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHpPA U MPOUCXOMSAIINX B HEM HM3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIONINXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS TI0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE LEHHOCTH HAYYHOH JMESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NS TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHWI MO OHOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClIeloBaHue,  HaOJIOJIeHHe,  HM3MEpPEHHe,  JKCIEpUMEHT W JIpyrue);
yHUBEpCaJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWS W  yHHBEpPCAJIbHBIC ydeOHBbIC JCHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC YUeOHBIC JICHCTBHS, KOMMYHUKATHUBHBIC YHUBEPCAIbHBIC YICOHBIC
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, cuHTE3a, CpaBHEHMSI, KiIacCU(PUKAIIUHA, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

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

UCITOJIH30BaTh OMOJIOTHYECKUE IMMOHATHS ISl OOBSICHEHUS (PAKTOB U SBICHUI
YKWBOU IPUPOJBI;

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

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



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TOMCKY METOJ/IOB PEIICHUS MIPAKTUYCCKUX 3a]1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUN YICOHBIX M COITUATBHBIX TPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

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

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETh TIEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO 00JacTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

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

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX MHPOpMaIuH (TeKCTe y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



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

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOJIB30BAHUS PA3TINIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KAdyeCTBE CpEJACTBA Mpu padore C
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJaJICTh ~ HABBIKAMH  pACIO3HABaHWUS W 3alIUTHl  WH(pOpMAaIuH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJACHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

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

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

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAWBHUIYATHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

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

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

OCYLIECTBIJIATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEICHHE B Pa3IMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYaIUAX;

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 OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

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

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPEIOUTEHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTEIbHBIN WU
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HMX PE3YyIAbTATOB H
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



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

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crenuduyeckue g OMOJOTHH HAyYHbIC 3HAHUS, 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. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUsI.

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

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB TMPUPOABI W  PEHIeHUH TPoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJNAIMs, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOUN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTapHOCTH);

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



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIECTOUYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLecCOB: 0OMeHa BellecTB (MEeTadoIM3M), MPEeBpPALIEHUsI YHEPTUU, OPOKEHMS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pa3MHOKEHUSI,  WHIUBUAYAJIbHOTO  pa3BUTHs  opraHu3Ma  (OHTOreHe3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpPTraHOB y pPACTCHMI, XMBOTHBIX M YENOBEKa M WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTalaMu
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

YMEHHE BBISIBIIATh OTIUYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOrHYEeCKUe 3aa4, BBISBIATh MPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
nmpaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000pPYIOBaHUEM;

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTATbHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBAaTh B yue€OHO-MCCIIEOBATEIbCKONH paboTe mo Ouosoruwy,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  TOJY4YEHHBIE  pEe3yJbTaThl Ha  yYEHHMYECKHX

KOH(DEpEeHIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUI B
obmact  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YIUIYOIsTh MO3HABATEIbHbIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpeamera «buonorus» 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 TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEeYeCTBa, a TakKe B PEIIEHHWH 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 OMOJOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs: TEOPUs DBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 myTsSIX U HampaBieHusx 3Bostonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh ~ OCHOBHBIMHM  METOJlaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATh CYIIECTBCHHBbIC TPU3HAKU: BUIOB, OHOTEOIEHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpefie OOUTaHMs, YepeAOBaHUs HaNpaBiICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

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



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

YMEHHE HCIOIb30BaTh COOTBETCTBYIOLIME AapPTyMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

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

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

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O TIPOUCXOKICHUU KU3HH, YeIOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TPUPOIOIIOIB30BAHNS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEIHEro MpOo(hecCHOHATBHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB H TeM nudpoBbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus kak Hayka 1 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6moreka [IOK
2 JKuBbie cucTeMbl U UX U3yYEHUE 2 1 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [IOK
3 Buomorus kineTku 2 0.5 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [IOK
4 Crpoenue u GyHKIIUU KICTKH 8 2 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [JOK
5 XuUMHUYeCcKasi OpraHu3amus KJICTKA 10 1 https://lesson.academy-
content.myschool.edu.ru/06/11
OOMeEH BeIlEeCTB U IPEBPAICHUE SHEPTUH B bubmnorexa [IOK
6 . PeBEp P 9 1 https://lesson.academy-
HIeTK content.myschool.edu.ru/06/11
HacnencrBennas undopmarus u Bubmiorexa OK
7 AR 65 B KneTKep 9 0.5 https://lesson.academy-
p H content.myschool.edu.ru/06/11
8 JKu3HEeHHBIN MK KISTKU 6 1 bu6mmoreka [JOK
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https://lesson.academy-content.myschool.edu.ru/06/11

https://lesson.academy-
content.myschool.edu.ru/06/11

bubmmoreka [{OK

I[TPOTPAMME

9 Crpoenne u GyHKIIMA OPraHU3MOB 17 1.5 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [{OK

10 Pa3MHOkeHue U pa3BUTHE OPraHU3MOB 8 1.5 https://lesson.academy-
content.myschool.edu.ru/06/11

I'eneTnka — HayKa O HACJIEICTBEHHOCTH U Bubmrorexa HOK
11 YK 2 0.5 https://lesson.academy-
H3MCHAMBOCTH OPraHU3MOB content.myschool.edu.ru/06/11
bu6moreka [IOK

12 3aKOHOMEPHOCTH HACIICJCTBEHHOCTH 10 1 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [IOK

13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [IOK

14 I'enetuka uyenoBeka 3 0.5 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [JOK

15 Cenekuus opraHu3MOB 4 1 https://lesson.academy-
content.myschool.edu.ru/06/11
bubnuoreka [JOK

BuorexHonorus u cuHTETUYECKA
16 5 4 https://lesson.academy-
HOJIoTHA content.myschool.edu.ru/06/11
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 102 13
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrtpoiabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
3apoKJIeHNEe U PAa3BUTHUE IBOTIOIMOHHBIX
1 O — 4 1 https://lesson.academy-
bed content.myschool.edu.ru/06/11
bu6moreka [IOK
2 MuUKpO3BOIIOLHS U €€ PE3YIIbTAThI 14 2 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6moreka [IOK
3 Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [IOK
[IpoucxoxaeHue u pa3BUTHE KU3HU HA
4 . 15 15 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [JOK
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1 1 https://lesson.academy-
content.myschool.edu.ru/06/11
OKOJI0THSl — HayKa O B3aUMOOTHOILIEHUAX bubnuoreka [IOK
6 OPraHu3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://lesson.academy-
C OKpYXarolen cpenoun content.myschool.edu.ru/06/11
bubmuoreka [JOK
7 OpranusMmsl U cpeia 0OUTaHuS 9 1.5 https://lesson.academy-
content.myschool.edu.ru/06/11
. bubnmuoreka [JOK
8 DKOJIOTHS BUJIOB U HOITYJISIIINI 9 0.5 1

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

content.myschool.edu.ru/06/11

DKO0JIOTUS COO0IIECTB. DKOJIOTUUECKUE

bubmuoreka [JOK

9 12 0.5 https://lesson.academy-
CHCTCMBI content.myschool.edu.ru/06/11

bubmmoreka [{OK

10 buocdepa — rmobanbpHast SkocUcTEMa 6 https://lesson.academy-
content.myschool.edu.ru/06/11
bubmmoreka [{OK

11 UenoBek u OKpyKaromas cpea 6 https://lesson.academy-
content.myschool.edu.ru/06/11

12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosmmmuyecTBo yacos Hara
DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bceer Kourpouabusl | IIpakTHuyecku H3Y'YCHH
o0pa3oBaTe/ibHbIE pecypchl
n 0 e padoThl e padoTbl b
buonorus kak
KOMIUJIEKCHAs HayKa 1 bubnuoteka [{OK https://lesson.academy-
KaK 4acTh 1 content.myschool.edu.ru/lesson/5¢523154-8bfa-
COBPEMEHHOTO 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
obmiecTBa
bu6moreka IIOK https://lesson.academy-
’KuBbIe CHCTEMBI I X
cBOlCTBA 1 content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
Hctopust OTKpBITHSA U
W3Yy4YEHUS KIICTKH. 1
Knerounas teopus
YpoBHeBast
bu6mmoreka LIOK https://lesson.academy-
OpraHu3aIus )KHUBBIX
cvicren/ Bxomas 1 1 content.myschool.edu.ru/lesson/5¢523154-8bfa-
A 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
KOHTpOJIbHAs paboTa
Metonarnl
MOJIEKYJIIPHOU U
KJICTOYHOU OMOJIOTHH.
bubnuoteka I{OK https://lesson.academy-
[IpakTuueckas pabota
1 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-

«M3ydyeHne METOI0B
KJIETOYHOH OHOJIOTUH
(xpomarorpadus,
anektpodopes,

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
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muddepeHnnaibHOe
HEHTPU(YrHpOBaHNE,
[11IP)»

XUMHYECKUN COCTAB

bu6mmoreka LIOK https://lesson.academy-

6 content.myschool.edu.ru/lesson/5¢523154-8bfa-
[T Afdf-bdf8-fb62770d38622backUrl=962F06%2F 10
MusnepasibHbie bubnuoteka [{OK https://lesson.academy-

7 BEIIECTBA KIIETKH, NX content.myschool.edu.ru/lesson/5¢523154-8bfa-
Ounosioruueckas pojb 4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
Oprannueckue
BEIlleCTBa KJICTKA —
oenku. JlaboparopHas bu6moreka IIOK https://lesson.academy-

8 pabota «OOHapyxeHne 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
OEJIKOB C HOMOIILIO 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
KaueCTBEHHBIX
peakuuin»

CaoiicTBa, bubnuoteka I{OK https://lesson.academy-

9 Kiaccuukanus u content.myschool.edu.ru/lesson/5¢523154-8bfa-
dbyHKIIMM OENKOB 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
Opranunueckue bubmuoteka I{OK https://lesson.academy-

10 BCIICCTBA KICTKH — content.myschool.edu.ru/lesson/5¢523154-8bfa-
YIJIEBOIBI 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
Opranunueckue bubnuoteka I{OK https://lesson.academy-

11 BEIECTBA KIIETKA — content.myschool.edu.ru/lesson/5¢523154-8bfa-
JIAIU B 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
HyxknenHnossie
xicotst, JTHK 1 PHK bubnmuoteka I{OK https://lesson.academy-

12 ' ' 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-

JIaGoparopHas paboTa

«HccaenoBanue

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
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HYKJIEUHOBBIX KUCIIOT,
BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX
OpPraHU3MOB»

Crpoenrne U QyHKIIH

bu6mmoreka LIOK https://lesson.academy-

ATO®. ipyrue

13 docd content.myschool.edu.ru/lesson/5¢523154-8bfa-
HYIIICOSHATPHPOChHAT 4fdf-bdf8-fh62770d38622backUrl=%2F06%2F10
bl (HT®D)

CekBeHHpOBaHUE
JHK. Meto bt bubnmuoteka [{OK https://lesson.academy-

14 TC€HOMMUKH, content.myschool.edu.ru/lesson/5¢523154-8bfa-
TPaHCKPUIITOMUKH, 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
MIPOTEOMUKHA

. bubnuoteka I{OK https://lesson.academy-
Metoibl CTPYKTYpPHOM
15 P content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
Turmel K1ETOK. bubnuoteka I{OK https://lesson.academy-

16 [IpoxapuoTrveckas content.myschool.edu.ru/lesson/5¢523154-8bfa-
KJIETKa 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
Crpoenue
3YKapUOTHYECKOU

bubnuoteka I{OK https://lesson.academy-
kieTku. IIpakTryeckas

17 aboTa «VlavieHIe 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
pado yaemie 4fdf-bdf8-fh62770d38622backUrl=%2F06%2F 10
CBOMCTB KJICTOYHOMH
MeMOpaHbI»

N bubmuoteka I{OK https://lesson.academy-
[ToBepXHOCTHBI
18 AIIADAT KICTKIL content.myschool.edu.ru/lesson/5¢523154-8bfa-
pat ioie Afdf-bdf8-fb62770d38622backUrl=962F06%62F 10
19 OnHoMeMOpaHHBIE 0.5 bu6mmoreka LIOK https://lesson.academy-
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OpraHoubl KJIETKH.
[IpakTuyeckas pabora
«3yueHue nBUKEHUS
IIUTOIIJIa3MEI B
pacTUTEIbHBIX
KJICTKaX)»

content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

[TosryaBTOHOMHBIE
OpPraHOM/IbI KJIETKH:

bu6mmoreka IIOK https://lesson.academy-

MI/ITOXOHI[pI/II/I,
IUTACTHIEL content.myschool.edu.ru/lesson/5¢523154-8bfa-
JIaGoparopnas pabora Afdf-bdf8-
20 Hccpe Opa f 05 f062770d38622backUr|=%2F06%2F 1 0Buore
BAaHHU
« el ka [IOK https://lesson.academy-
TLTasMoIsa i content.myschool.edu.ru/lesson/5¢523154-8bfa-
ACIIIA3MOIN3A B 4fdf-bdf8-fb62770d38622backUrl=%2F06%2F10
paCTI/ITeJ'II;HI)IX
KJIICTKaX>»
HeMeMGpaHHbIe bu6mmoreka IIOK https://lesson.academy-
21 ODFAHOM L. KIICTKIL content.myschool.edu.ru/lesson/5¢523154-8bfa-
P A 4fdf-bdf8-fb62770d38622backUrl=9%2F06%2F 10
bu6mmoreka LIOK https://lesson.academy-
Crpoenue u GyHKITUN
22 aava content.myschool.edu.ru/lesson/5¢523154-8bfa-
AP Afdf-bdf8-fb62770d38622backUrl=9%2F06%2F 10
CpaBHuTENIBbHAS
XapaKTCPHUCTUKA
KJIETOK YKapHoT. bubnuoteka I{OK https://lesson.academy-
23 JlaboparopHas paboTa 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-

«M3yuenne cTpoeHus
KJIETOK Pa3JInYHbIX
OpPraHU3MOB»

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
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AccuMunsanus u
JIUCCUMMIIALIASL — JIBE
CTOPOHBI
MeTabom3Ma. Tumbl
oOMeHa BEIIECTB.
Jlaboparopuas padoTa

bu6mmoreka LIOK https://lesson.academy-

24 syuenne content.myschool.edu.ru/lesson/5¢523154-8bfa-
. 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
KaTaJIUTUYCCKOU
AKTUBHOCTH
(dbepmeHTOB (Ha
IpUMEPE aMUIa3bl NI
KaTaJiasbl)»
depMeHTaTUBHBIN
XapakTep peakuuin
KJIETOYHOTO
MeTaboHM3Ma.
JlaGopaTtopHnas pabota bu6mmoreka IIOK https://lesson.academy-

25 «3yuyeHwue 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
(hepMeHTaTUBHOTO 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
pacIiericHus
MEepOKCH/Ia BOJAOPO/Ia B
pacTUTENBHBIX U
JKUBOTHBIX KJIETKaX»

bubnuoreka LIOK https://lesson.academy-
benku-akTuBaTopsl 1
26 GeKH-UHIHGHTODI content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
ABTOTpODHHIH THII bubmuoteka I{OK https://lesson.academy-
27 content.myschool.edu.ru/lesson/5¢523154-8bfa-

oOMeHa BellecTB

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
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bubmnoreka LIOK https://lesson.academy-

28 DOoTOCUHTE3 content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
XEeMOCHHTES.
Jlaboparopnas padoTa
bu6mmoreka LIOK https://lesson.academy-
«CpaBHeHUe

29 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
1IPORECEOn 4fdf-hdf8-fo6277003862?backUr|=062F06%2F 10
dboTocuHTE3a U
XEMOCHHTE3a»

AnHaspoOHbIE
Oopranu3msl. Bussl
OpOXKEHUSI. bubmuoteka [{OK https://lesson.academy-

30 JlaboparopHas paboTa content.myschool.edu.ru/lesson/5¢523154-8bfa-
«CpaBHeHHe 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F 10
MPOIIECCOB OPOKCHUS
Y JIbIXaHHSD
AspoOHBIE OpTraHU3MBI.

Srarss bu6mmoreka IIOK https://lesson.academy-
31 HEDICTIECKOTO content.myschool.edu.ru/lesson/5¢523154-8bfa-
p Afdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
oOmeHa
DHeprusi MEMOPaHHOTO
rpagueHTa MpoOTOHOB. bubnuoteka I{OK https://lesson.academy-

32 Cunre3 AT®: pabora content.myschool.edu.ru/lesson/5¢523154-8bfa-
npoToHHOU AT®- 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
CHHTa3bl

bubnuoreka LIOK https://lesson.academy-
Peakiiuu matpuyHOTO

33 cvTesa content.myschool.edu.ru/lesson/5¢523154-8bfa-

4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10

34 Tpanckpunuus — bubnuoreka LIOK https://lesson.academy-
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MAaTpUYHBIA CHHTE3
PHK

content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

Tpancisuus u e€

bu6mmoreka LIOK https://lesson.academy-

35 content.myschool.edu.ru/lesson/5¢523154-8bfa-
Jranet 4fdf-bdf8-th62770d38622backUrl=%2F06%2F10
Konuposanue

bu6mmoreka IIOK https://lesson.academy-
aMUHOKHCIIOT. PoJib

36 5 5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
PHDOCOM B DHOCHITTESE 4fdf-bdf8-fh62770d38622backUrl=%2F06%2F10
Oenka
Opraau3zanus reHoma bubmuoteka [{OK https://lesson.academy-

37 y IPOKApHoOT U content.myschool.edu.ru/lesson/5¢523154-8bfa-
3YKapHOT 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
MonexynspHbie
MEXAHIEMEL bu6moreka IIOK https://lesson.academy-

38 content.myschool.edu.ru/lesson/5¢523154-8bfa-
JCTIPCCCHI TEHOB ¥ Afdf-bdf8-fb62770d38622backUrl=962F06%2F10
yKapuoT
Bupycbr —

HEKJICTOYHBIC (DOPMBI
JKU3HHU M O0JIMTaTHBIE bubmuoteka I{OK https://lesson.academy-

39 Tapa3uThl. 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
[IpakTuueckas pabora 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
«Co31anue MoeIu
BHpYCa»

Bupycusie
bubnuoteka I{OK https://lesson.academy-
3a00JIeBaHUS

40 content.myschool.edu.ru/lesson/5¢523154-8bfa-
HCTIOBCKA, JKUBOTHBIX, 4fdf-hdf8-fb62770d38622backUrl=962F06%2F 10
pacteHuit

41 Hanortexnosnoruu B bubmuoteka I{OK https://lesson.academy-

OMOJIOTUH U MCIUIIUHE

content.myschool.edu.ru/lesson/5¢523154-8bfa-



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

JKM3HEHHEBIN TUKIT

bubmnoreka LIOK https://lesson.academy-

42 B content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
. bu6mmoreka LIOK https://lesson.academy-
Matpu4HbIl CHHTE3
43 JHK content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
XPpOMOCOMBI.
JlabopaTtopHnas pabota bu6mmoreka IIOK https://lesson.academy-

44 «M3ydeHne XxpoMocoM 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
Ha TOTOBEIX 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
MHUKpOTIpEIiapaTax»

Jlenenue KIeTKH — bu6moreka IIOK https://lesson.academy-

45 content.myschool.edu.ru/lesson/5¢523154-8bfa-
MHTO3 Afdf-bdf8-fh62770d38622backUrl=%2F06%2F10
TuImbI KIIETOK.

Kapuokunes u
IIUTOKUHE3.
JlaGopaTtopHnas pabota bu6mmoreka LIOK https://lesson.academy-

46 «Habnronenrne MuTo3a 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
B KJIETKaX KOHYHMKA 4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
KOpellka Jyka (Ha
TOTOBBIX
MHKpOIIpernaparax)»

Perymsiunst bubnuoreka LIOK https://lesson.academy-

47 YKU3HEHHOTO ITUKJIa content.myschool.edu.ru/lesson/5¢523154-8bfa-
KJIETOK 4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10

48 Opranusm Kak eJuHOe bubnuoreka L{OK https://lesson.academy-

11 (A (0]

content.myschool.edu.ru/lesson/5¢523154-8bfa-



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

TkaHM pacTeHUN.
Jlaboparopuas paboTa

bu6mmoreka [IOK https://lesson.academy-

49 yuenue Tkaneii 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-

. 4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
pacTeHHiD»
TkaHU )KUBOTHBIX U
YyeJioBeKa. bu6mmoreka IIOK https://lesson.academy-

50 JlaboparopHas paboTa 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
«M3yuenue TkaHen 4fdf-bdf8-fh62770d3862?backUrI=%2F06%2F10
JKNUBOTHBIX»

Opransl. Cuctemsl
OPraHoB. bu6moreka [IOK https://lesson.academy-

51 JlaboparopHas paboTa 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
«M3ydeHne opraHoB 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
IIBETKOBOTO PACTCHUS
o bu6mmoreka IIOK https://lesson.academy-

ropa Tena

52 S—— content.myschool.edu.ru/lesson/5¢523154-8bfa-

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
bu6mmoreka LIOK https://lesson.academy-
JBmkeHue
53 —— content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
bubnuoteka I{OK https://lesson.academy-
54 [Iutranue opraHu3MoB content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
IIutanue
IO3BOHOYHBIX bubmuoteka I{OK https://lesson.academy-

55 YKUBOTHBIX. content.myschool.edu.ru/lesson/5¢523154-8bfa-

[InmeBapurenbHas 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

CUCTEMaA YCIIOBCKA



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

bubmnoreka LIOK https://lesson.academy-

56 JIpIxaHue opraHu3MoB content.myschool.edu.ru/lesson/5¢523154-8bfa-

4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
JIpIXaHue Bu6moreka I{OK https:/lesson.academy-

57 MMO3BOHOYHBIX content.myschool.edu.ru/lesson/5¢523154-8bfa-

’KMBOTHBIX M YCIIOBCKA 4fdf-bdf8-fh62770d3862?backUrI=%2F06%2F10
bu6mmoreka [IOK https://lesson.academy-
Tpancnopt BemecTs y

58 content.myschool.edu.ru/lesson/5¢523154-8bfa-
OPrafsMon 4fdf-bdf8-fh62770d38622backUrl=%2F06%2F10
KpoBeHocHas cucrtema bubnuoteka [{OK https://lesson.academy-

59 MMO3BOHOYHBIX content.myschool.edu.ru/lesson/5¢523154-8bfa-
’KUBOTHBIX M YCJIOBEKA 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
Brinenenue y

bu6moreka IIOK https://lesson.academy-
OpPTaHW3MOB.
60 MovroTosa content.myschool.edu.ru/lesson/5¢523154-8bfa-
ITOAOBAN Afdf-bdf8-fh62770d38622backUrl=%2F06%2F10
KOHTpOJIbHAs paboTa.
bubnuoreka L{OK https://lesson.academy-

61 3aimuTa y OpraHu3mMoB content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
bu6mmoreka LIOK https://lesson.academy-

NmmyHHas cucrtema

62 qeNOBCKA content.myschool.edu.ru/lesson/5¢523154-8bfa-

4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
Pazpaxumocts u bubnuoteka I{OK https://lesson.academy-

63 perynsuus y content.myschool.edu.ru/lesson/5¢523154-8bfa-
OpPraHU3MOB 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
I'ymopanbHas

bubmuoteka I{OK https://lesson.academy-
pErynsuus u
64 content.myschool.edu.ru/lesson/5¢523154-8bfa-

OHAOKpPHUHHAA CUCTEMaA
JKHMBOTHBIX U YCJIOBCKA

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

@opMbl pa3MHOKECHUS

bubmnoreka LIOK https://lesson.academy-

65 content.myschool.edu.ru/lesson/5¢523154-8bfa-

OPratHsMoB 4fdf-bdf8-fh62770d38622backUrl=%2F06%2F 10
bu6mmoreka LIOK https://lesson.academy-
ITonosoe

66 content.myschool.edu.ru/lesson/5¢523154-8bfa-
PasMHOIKEHHE 4fdf-bdf8-fh62770d38622backUrl=%2F06%2F 10

bu6mmoreka IIOK https://lesson.academy-

67 Meiios content.myschool.edu.ru/lesson/5¢523154-8bfa-

4Afdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
T"'amerorenes.
O6pazoBanue u
pa3BI/ITI/Ie ITOJIOBBIX

bu6mmoreka IIOK https://lesson.academy-
kieTok. JJabopaTtopHas

68 5 - 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
pabota «/isyHeHue 4fdf-bdf8-fh62770d38622?backUrl=%2F06%2F 10
CTpOCHI/Ifl IIOJIOBBIX
KJICTOK HA TOTOBBIX
MUKpOIIpenaparax»

NunuBunyansHOE bubnuoteka I{OK https://lesson.academy-

69 pa3BUTHE OPraHU3MOB content.myschool.edu.ru/lesson/5¢523154-8bfa-
— OHTOT€HE3 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
3a1<nam<a OpraHoB U

. bu6mmoreka LIOK https://lesson.academy-
TKAHCH U3

70 content.myschool.edu.ru/lesson/5¢523154-8bfa-
3apOJILIICELIX 4fdf-bdf8-fb62770d38622backUrl=9%2F06%2F 10
JINCTKOB
Pocrt u pa3sutue
JKUBOTHBIX. bubmmoreka LIOK https://lesson.academy-

71 JlaboparopHas paboTa 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
«BrraBrnenne 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

IIPHU3HAKOB CXOJACTBA



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

3apoablleh
II03BOHOYHBIX
KHUBOTHBIX»

Pa3zmHoOxeHue n
pa3BUTHE PACTCHUM.
Jlaboparopuas paboTa

bu6mmoreka LIOK https://lesson.academy-

72 «CrpoeHuE oprasos 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
Pa3MHOYKCHHSI BBICIITHX
pacTeHuin»
Hcropus ctaHoBiIEeHUS bu6moreka [IOK https://lesson.academy-
73 U pa3BUTHUS T€HETUKU content.myschool.edu.ru/lesson/5¢523154-8bfa-
KaK HayKH 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
OCHOBHBIC TIOHSATHS U
CHUMBOJIbI TEHETUKH.
bu6mmoreka IIOK https://lesson.academy-

JlaGopaTtopHnas pabota

74 «lposoduna kax 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

00BEKT TeHETUUYECKUX

HUCCIIEIOBAHUI

3aKOHOMEPHOCTH

HacJe10BaHUs

MIPU3HAKOB.

MonorubpuaHoe

CKpeEIlIMBaHHUE. bu6mmoreka LIOK https://lesson.academy-

75 [IpakTuueckas padota 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
"U3yuenue 4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
pe3yNnbTaToOB
MOHOTHOPUIHOTO

CKpEIIUBaHHSA Y
apo3o¢uis"
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IMuTonoruueckue

bubmnoreka LIOK https://lesson.academy-

76 OCHOBB! content.myschool.edu.ru/lesson/5¢523154-8bfa-
MOHOTHOPH/HOTO 4fdf-bdf8-th62770d38622backUrl=%2F06%2F10
CKpEIMBaHUs
AHanusupyroiiee
CKpeIIMBaHHE. bu6mmoreka LIOK https://lesson.academy-

7 Hertonoe content.myschool.edu.ru/lesson/5¢523154-8bfa-

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
AOMHWHHPOBAHUC
JurubpuHoe
CKpEINBaHHUE.
[IpakTnueckas pabora
W3yucHne bu6moreka IIOK https://lesson.academy-
78 P — 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
JTUTHOPUTHOTO
CKpEIIUBaHUS Y
TPO30UITBDY
[Muronornueckue bu6mmoreka IIOK https://lesson.academy-

79 OCHOBBI IUTHOPUTHOTO content.myschool.edu.ru/lesson/5¢523154-8bfa-
CKpELIMBaHUs 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
CuemienHoe bu6mmoreka LIOK https://lesson.academy-

80 HacJIeIoBaHUE content.myschool.edu.ru/lesson/5¢523154-8bfa-
IIPU3HAKOB 4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
XPOMOCOMHAS TEOPHS bubnuoteka I{OK https://lesson.academy-

81 HACHIC/ICTECHHOCTH content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
bubmuoteka I{OK https://lesson.academy-

82 I'eneruka nmona content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10

83 I'enoTumn kak bubnuoteka I{OK https://lesson.academy-
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OcjIoCTHas CUuCTEMaA

content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

T'eneTnueckuit
KOHTPOJIb Pa3BUTHS

bu6mmoreka LIOK https://lesson.academy-

84 L — content.myschool.edu.ru/lesson/5¢523154-8bfa-

’ 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
U YeJ0BeKa
H3menunBocTh bubmunoreka IOK https://lesson.academy-

85 IIPU3HAKOB. Buel content.myschool.edu.ru/lesson/5¢523154-8bfa-
N3MEHYHUBOCTH 4fdf-bdf8-th62770d3862?backUrl=%2F06%2F10
MoudukanmonHas bu6moreka [IOK https://lesson.academy-

86 AMCHUIBOCTE content.myschool.edu.ru/lesson/5¢523154-8bfa-

4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
Bapranunonssli psia u
BapHaIlMOHHAS KPUBas.
JlaGopaTtopHnas pabota
«HccaenoBanue
3aKOHOMEPHOCTEN bu6mmoreka IIOK https://lesson.academy-

87 MO AU (PHUKAITUOHHOM 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
H3MEHYHUBOCTH. 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
[Toctpoenune
BapHUAI[MOHHOTO Psijia U
BapHyallMOHHOU
KpHUBOI»

I'enoTunuueckas
bubnuoteka I{OK https://lesson.academy-
W3MEHYHUBOCTD.
88 KoMBHHATHBRAS content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
W3MEHYHMBOCTh

89 MyraunonHnas 05 bubnuoreka LIOK https://lesson.academy-

H3MEHYHBOCTb. content.myschool.edu.ru/lesson/5¢523154-8bfa-
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[IpakTuyeckas pabora

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

«Myrauuu y

npo3o sl (Ha

TOTOBBIX

MHKpOIIpernaparax)

3aKOHOMEPHOCTHU

MYTallHOHHOTO bu6mmoreka IIOK https://lesson.academy-

90 mporecca. content.myschool.edu.ru/lesson/5¢523154-8bfa-
ONUreHeTHKa U 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
SIUTI'CHOMHKA
I'eneTnka demoBeka.

bu6moreka IIOK https://lesson.academy-
[IpakTnueckas pabora
91 «COCTABICHIC I 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
. 4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
aHaJIM3 POJIOCIIOBHOM»
. bu6mmoreka IIOK https://lesson.academy-
MeToapl METUITMHCKOU
92 CHOTIKI content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
3HadeHue
MEIUIIMHCKON
TCHETUKH B bu6mmoreka LIOK https://lesson.academy-

93 MPEAOTBPAIICHUN U content.myschool.edu.ru/lesson/5¢523154-8bfa-
JICUCHUH 4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
TEHETUYCCKUX
3a00JI€BaHHI YeIOBEKa
OCHOBHBIE TIOHATHS
CEIIeKIIHH. bubmuoteka I{OK https://lesson.academy-

94 JlaboparopHas paboTa 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-

«M3ydeHnue coproB
KYJIbTYPHBIX paCTEHUN

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
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U OO, JOMAIIHUX

JKHUBOTHBIX»
MeTtonanl
CEJICKIIMOHHOM
bu6mmoreka LIOK https://lesson.academy-
paboTHI.
95 TaGopaTonras nabora 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
patopraz p Afdf-balf8-fb62770d38622back Url=%2F06%2F 10
«3yuenune MeToa0B
CEJIEKIIMU PACTECHHIN
JocTmxeHus cenekiuu
pacTeHui u
YKUBOTHBIX. bubnuoteka [{OK https://lesson.academy-

96 [IpakTnueckas pabora content.myschool.edu.ru/lesson/5¢523154-8bfa-
«ITpuBHBKa pacTeHuUiD» 4fdf-bdf8-fh62770d3862?backUrl=%2F06%2F10
Hrorosas
KOHTpOJIbHAs paboTa.

CoxpaHeHnue,
HU3YYEHUE U bu6mmoreka IIOK https://lesson.academy-

97 HCIIOJIb30BaHHE content.myschool.edu.ru/lesson/5¢523154-8bfa-
TeHETUYECKHUX 4fdf-bdf8-fb62770d3862?backUrI=%2F06%2F10
pecypcoB
BroTexHoIOTHS KakK
HayKa ¥ OTpacib

bubnuoteka I{OK https://lesson.academy-
MIPOU3BOJICTBA.
98 Hpaxmieckas pabora 0.5 content.myschool.edu.ru/lesson/5¢523154-8bfa-
P P Afdf-bdf8-fb62770d38622backUrl=962F06%62F 10
«M3ydenune 0ObEeKTOB
OMOTEXHOJIOTUH
OcCHOBHBIE bubmuoteka I{OK https://lesson.academy-
99 HaIlpaBJICHUS content.myschool.edu.ru/lesson/5¢523154-8bfa-

CUHTETHUUECKOU

4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
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Onosorun
XpOMOCOMHAs H bubmnoreka LIOK https://lesson.academy-
100 T 1 content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
Me TimHHCKe bu6mmoreka LIOK https://lesson.academy-
101 A — 1 content.myschool.edu.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
PesepBHBIi ypOK.
[ToBTOpEHMeE,
102 000011eHNE, 1
cucreMaTrni3aiusa
3HAHUI
OBIIEE KOJIMYECTBO 102 135

YACOB II0 ITPOTPAMME
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11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 OposoronHas reopust Y. Jlapsuna 1 https://lesson.academy-
content.myschool.edu.ru/06/11
bubmmoreka [{OK
HBI/DKYHH/IG CHJIBI DBOJIFOIIMH BHU 0B
2 1o U, Jlapis 1 https://lesson.academy-
- RapBIHY content.myschool.edu.ru/06/11
Boprba 3a cymectBoBanue, bubnuoreka [JOK
3 €CTECTBEHHBI U NCKYCCTBEHHBII 1 https://lesson.academy-
oT60p content.myschool.edu.ru/06/11
dopMHpOBaHNUE CUHTETUYECKON bubnuoreka [IOK
4 TEOPHH 3BOJIIONMH. BXxoHas 1 1 https://lesson.academy-
KOHTpOJIbHAs paboTa. content.myschool.edu.ru/06/11
bu6mmoreka [JOK
Dransl 3BOIOIMOHHOTO Mpoliecca:
> MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS L nttps://lesson.academy-
P H P t content.myschool.edu.ru/06/11
bu6mmoreka [JOK
[omynsius — s>nemMeHTapHas
6 TUHILA SEOIOLII 1 https://lesson.academy-
FHTIHL " content.myschool.edu.ru/06/11
3aKOH reHEeTUYECKOTO PaBHOBECUS
JIx. Xapnu, B. Baitn6epra. bubnuoreka [JOK
7 JlaGopatopHas pabota «BrisgBieHHe 1 0.5 https://lesson.academy:-
W3MEHUYHBOCTH Y 0C00€el OJTHOTO content.myschool.edu.ru/06/11
BHJIA»
8 OneMeHTapHble (PaKTOPBI ABOJIOIUU 1 bubnuoreka [IOK
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https://lesson.academy-
content.myschool.edu.ru/06/11

D¢ dext ocnoparens. Dpdexr

bubmmoreka [{OK

9 SVILLIOMHOIO TODTEIIKa https://lesson.academy-
vt P content.myschool.edu.ru/06/11
. bu6mmoreka [{OK
Murpanuu. M305s1uu nomyJsnmii:
10 reorpaduueckasi, OnoJorunyecKas hitps flesson.academy-
P ’ content.myschool.edu.ru/06/11
. bubmmoreka [{OK
EcrectBennslit oTO0p —
1 HaIPABJIIOMAN (aKTOP IBOJTFOIHH https://lesson.academy-
P B P B content.myschool.edu.ru/06/11
bu6moreka [IOK
12 [TonoBoii oTOOP https://lesson.academy-
content.myschool.edu.ru/06/11
[TpucmocoOaeHHOCTh OPTaHU3MOB
KaK pe3yJbTaT MHUKPOIBOJIIOIIHH. bubnuoreka [IOK
13 JlaGopaTtopHnas pabora «3y4ueHue 0.5 https://lesson.academy-
apoMoph030B U UANOANATITALIAN Y content.myschool.edu.ru/06/11
PaCTeHHI U KUBOTHBIX)
[Tpumepsr npucnocobaeHUH y
OpPraHU3MOB: MOP(OJOTHICCKHE,
(U3HOJIOTHYECKHE,
bubmuoreka [JOK
OMOXMMHYCCKHE, TIOBEICHYCCKHE.
14 TaBopaTopHas paGora 0.5 https://lesson.academy-
PATOpHAA p content.myschool.edu.ru/06/11
«[IpucnocobyeHnss OpraHUu3MOB U
WX OTHOCHUTEJIbHAS
11ernecooOpa3zHoCTb»
Bun, ero kxputepun u CTpyKTypa bubmorexa [IOK
15 ’ ' 0.5 https://lesson.academy-

JlaGopatopHas pabota «CpaBHeHHE

content.myschool.edu.ru/06/11
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BHJIOB TI0 MOP(OJIOTHYECKOMY
KPUTEPUIO»

bu6mmoreka [{OK
16 CrpykTypa BUaa https://lesson.academy-
content.myschool.edu.ru/06/11
BunoobOpa3oBanue kKak pe3yabTaT bubmorexa HOK
17 P pesy https://lesson.academy-
MHKPOIBOITOLIH content.myschool.edu.ru/06/11
bubmmoreka [{OK
CBs13b MUKPO3BOJIIOLUH U
18 https://lesson.academy-
MHACMHOIOTHH content.myschool.edu.ru/06/11
Makpo3BotoLHs. bu6moreka [IOK
19 ITaneoHTOIOrHYECKAE METOIBI https://lesson.academy-
HU3yYEHUS SBOJIIOIAN content.myschool.edu.ru/06/11
buoreorpaduyaeckue MmeToab bubmorera [IOK
20 P SBOITIO https://lesson.academy-
H3YHCHHIA SBOTOLHH content.myschool.edu.ru/06/11
OMOpPHUOTIOTHYECKHE U bubnuoreka [JOK
21 CPaBHUTEIHLHO-MOP(HOIOTHICCKIE https://lesson.academy-
METO/Ibl U3yYEHHUS IBOJIIOIUU content.myschool.edu.ru/06/11
MonexkyasapHO-TeHETHUECKHE, bubnnoreka [JOK
22 OMOXUMHYECKUE U MATEMATUUYECKUE https://lesson.academy-
METO/Ibl U3yYEHUS SBOJIOLIMU content.myschool.edu.ru/06/11
bubnuoreka [JOK
23 OO01re 3aKOHOMEPHOCTH BOJTIOLUH https://lesson.academy-
content.myschool.edu.ru/06/11
AJlanTUBHAs pagualus. bu6mmoreka [JOK
24 HepaBHOMEpHOCTH TEMIIOB https://lesson.academy-

9BOJIIOIINHA

content.myschool.edu.ru/06/11
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Hayunbie runoressl

bubmuoreka [JOK

25 MIPOUCXOXKICHUS KU3HU Ha 3eMIIe https://lesson.academy-
content.myschool.edu.ru/06/11
I[OHay‘-IHI)IG MMpEaACTaBJICHUA O BI/I6JII/IOT€K3. HOK
26 S — https://lesson.academy-
content.myschool.edu.ru/06/11
OCHOBHBIE ATaIbl HEOPraHNYECKOU bubmmorexa [TOK
27 SBOMOIHH https://lesson.academy-
content.myschool.edu.ru/06/11
bubmmoreka [{OK
28 I'umoTe3b! 3apoXkICHUS KU3HU https://lesson.academy-
content.myschool.edu.ru/06/11
Ucropus 3emin 1 MmeToapl €€
n3yueHus. Jlabopatopnas pabora bubmuorexa [JOK
29 «/3ydeHue u onrcaHue 0.5 https://lesson.academy-
HCKOMAEMBbIX OCTATKOB JPEBHUX content.myschool.edu.ru/06/11
OpraHU3MOBY
HauanbHbie 3Tansl opraHuyecKkoit bubmorexa LOK
30 S BOOLHH https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [JOK
31 DBOJIIOIHS DYKApUOT https://lesson.academy-
content.myschool.edu.ru/06/11
OCHOBHBIE ATaIlbl YBOJIIOLIMHU
pacTUTENBHOIO MUpA. bubnuoreka [JOK
32 IIpaktuyeckas padora «M3yueHue 0.5 https://lesson.academy-
0COOEHHOCTEH CTPOeHUS PaCTeHUN content.myschool.edu.ru/06/11
Pa3HBIX OT/IEIOBY»
33 OCHOBHBI€E 3TaMbl BOJIOIHUU bubmiorexa LOK

https://lesson.academy-
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KUBOTHOTO MHpaA

content.myschool.edu.ru/06/11

OBOJIIOLMS )KUBOTHBIX.
[Ipaktuyeckas padora «M3ydyenue

bubmmoreka [{OK

34 0COBCHHOCTEH CThOCHIA 0.5 https://lesson.academy-
P content.myschool.edu.ru/06/11
ITIO3BOHOYHBIX JKUBOTHBIX»
bu6mmoreka [{OK
PazButuHe xxu3HM Ha 3emiie 1o 3pam
35 B https://lesson.academy-
pHOZ content.myschool.edu.ru/06/11
bubmmoreka [{OK
MaccoBble BEIMUPaHUS —
36 SKOJOTHNYCCKHUEC KPHU3UCHI ITPOIIJIOTO https://lesson.academv-
P p content.myschool.edu.ru/06/11
CoBpeMeHHBIN YKOJIOTHYECKUI bubnuoreka [IOK
37 KpHU3HUC, €r0 0COOEHHOCTH. https://lesson.academy-
[TonyromoBas KoHTpoJIBHAS paboTa content.myschool.edu.ru/06/11
bu6mmoreka [IOK
CoBpeMeHHas cucrtema
38 O DFAHIICCKOrO Miha https://lesson.academy-
p p content.myschool.edu.ru/06/11
bu6mmoreka [JOK
OCHOBHBIE CHCTEMAaTHUECKHAE
39 OVIIILL OPFAHSMOR https://lesson.academy-
pyn p content.myschool.edu.ru/06/11
AHTpOTIOJIOTHS — HayKa O bubmiorexa LHOK
40 deroBeKe https://lesson.academy-
content.myschool.edu.ru/06/11
. bubnuoreka [JOK
PazButHe npeacrariaeHui o
41 DOMCX O ICHII 1eOBCKA https://lesson.academy-
p o content.myschool.edu.ru/06/11
MecTo yemoBeKa B CHCTEME bu6mmoreka [JOK
42 OpPraHu4ecKoro MUpa. 0.5 https://lesson.academy-

JlaGopatopHas pabota «/3yuenue

content.myschool.edu.ru/06/11
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0COOCHHOCTEH CTPOCHHUSI CKElleTa
YeJI0BeKa, CBA3aHHBIX C

MMPSAMOXOKACHUCM)>
bubmmoreka [{OK
43 JIBI>KyIIIME CUITBI aHTPOIIOTEHE3a https://lesson.academy-
content.myschool.edu.ru/06/11
CooTHolIeHHe OMOJIOTHYECKUX U Bubnuoreka [IOK
44 COIMaBHBIX ()aKTOPOB B https://lesson.academy-
AHTPOIIOTEHE3E content.myschool.edu.ru/06/11
bu6moreka [IOK
45 OcHOBHBIE CTaJNHN AaHTPOTIOTEHE3a https://lesson.academy-
content.myschool.edu.ru/06/11
bu6moreka [IOK
46 [TaneoreneTrka 1 majgeoOreHOMHUKA https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [IOK
47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa https://lesson.academy-
content.myschool.edu.ru/06/11
UYenoseueckue packl. [IpakTnueckas bubmuoteka [JOK
48 pabota «3y4eHne FKOJIOTHUSCKUX 0.5 https://lesson.academy-
aJanTalyil 4YeJI0BEKay content.myschool.edu.ru/06/11
bubnuoreka [JOK
MexauCIUIIMHAPHBIC METOIbI
49 S https://lesson.academy-
p content.myschool.edu.ru/06/11
bubnuoreka [JOK
50 3aporKJIEHUE U Pa3BUTUE IKOJIOTUU https://lesson.academy:-
content.myschool.edu.ru/06/11
51 Mertoab! 3konoruu. JlabopatopHas 05 bubnuoreka [IOK

paboTa «M3ydyeHue MeTo10B

https://lesson.academy-
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IKOJIOTUYECKUX UCCIENOBAHUN

content.myschool.edu.ru/06/11

3HayeHNE DKOJIOTUYECKUX 3HAHUHT

bubmuoreka [JOK

52 15 HeTOBeKa https://lesson.academy-
8 content.myschool.edu.ru/06/11
bu6mmoreka [{OK
53 Dkonoruveckue (HpakTopsl https://lesson.academy-
content.myschool.edu.ru/06/11
Abuotnueckue pakropsl. CBET Kak
9KOJIOTUYECKUH (paKTop. bubnuoreka [JOK
54 JlabopaTtopHas pabota «BrisiBieHHe 0.5 https://lesson.academy-
MIPUCTIOCOOIEHUIN OPraHU3MOB K content.myschool.edu.ru/06/11
BITUSTHUIO CBETa
AOGuoTtnyeckue (HhakTopsl.
TeMnepaTypa Kak 3KOJOTHYECKUI
bu6mmoreka [IOK
(daktop. JlabopaTtopHas padbora
= «BrpIsiBIEHUE TTPUCTIOCOOICHUT 05 https://lesson.academy-
P content.myschool.edu.ru/06/11
OpPraHWU3MOB K BIIUSHHUIO
TEMITepaTypPhI»
AOGuoTtnyeckue (HakTopsl.
BrnaxxHOCTB Kak 9KOJIOTHYECKUI
bu6mmoreka [JOK
(daktop. JlabopaTopHas padora
o0 «AHaTOMHYECKHE 0COOEHHOCTH 05 https://lesson.academy-
= content.myschool.edu.ru/06/11
pacTeHui U3 pa3HbIX MECT
oOHUTaHU
bubnuoreka [JOK
57 Cpenbl 0OuTaHUsS OPraHU3MOB https://lesson.academy:-
content.myschool.edu.ru/06/11
bubnmuoreka [JOK
58 buonorunueckue puTMsl i

https://lesson.academy-
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content.myschool.edu.ru/06/11

bubmuoreka [JOK

59 KuzneHHbie POpPMBI OPraHU3MOB https://lesson.academy-
content.myschool.edu.ru/06/11
bubmmoreka [{OK

60 bruotndeckue GakTops https://lesson.academy-
content.myschool.edu.ru/06/11

3HaueHne OMOTUYECKHUX
. . bubnuorexa [JOK
B3aUMOACUCTBUU JIs1
61 CYIIECTBOBAHMS OPraHU3MOB B https:/lesson.academy-
Y P content.myschool.edu.ru/06/11
cpene oouTaHus
bu6moreka [IOK
DKOJIOTHYECKHE XapaKTEPUCTUKHI
62 OIS https://lesson.academy-
Y content.myschool.edu.ru/06/11
OcCHOBHBIE TIOKA3aTEIN MOMYJISIIAN: bubmuorexa [JOK
63 YUCIIEHHOCTD, IIJIOTHOCTD, https://lesson.academy-
BO3PACTHAs U MOJIOBAs CTPYKTypa content.myschool.edu.ru/06/11
OCHOBHBIE TOKA3aTEIHU MOMYJISIIUN: bu6mmoreka [JOK
64 POKAAEMOCTb, IPUPOCT, TEMIT https://lesson.academy-
pocTta, CMEpPTHOCTh, MUTpaIluX content.myschool.edu.ru/06/11
bu6mmoreka [JOK
DKoJIoTHYeCcKas CTPYKTypa
65 S https://lesson.academy-
A content.myschool.edu.ru/06/11
N bubnuoreka [JOK
JluHamuKa HOMySIUU U e€
66 R https://lesson.academy-
Py content.myschool.edu.ru/06/11
bu6mmoreka [JOK
KpuBbie pocTa ynucieHHOCTH
67 https://lesson.academy-

NOMYJIAIHUHU. KpI/IBBIe BBDKHMBaHUA

content.myschool.edu.ru/06/11



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

DKoJioryecKasi HuIIa BUja.
JlaboparopHas paboTa

bubmuoreka [JOK

68 «ITprucnocoOaeHust cCeMsH PacTCHUN 0.5 https://lesson.academy-
p p content.myschool.edu.ru/06/11
K paccesieHUIO»
bubmmoreka [{OK
69 Bun xak cucrema momynsui https://lesson.academy-
content.myschool.edu.ru/06/11
bubmmoreka [{OK
3aKOHOMEPHOCTH MOBEJICHUS U
70 I — https://lesson.academy-
pall content.myschool.edu.ru/06/11
bu6moreka [IOK
Coo011ecTBO OpraHu3MOB —
71 SHOLeHO https://lesson.academy-
H content.myschool.edu.ru/06/11
bu6moreka [IOK
72 DKoCcHCTeMa KaK OTKpBITasi CUCTEMA https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [IOK
KpyroBopoT BemiecTB U mOTOK
73 SHODIUH B SKOCHCTEME https://lesson.academy-
p content.myschool.edu.ru/06/11
bu6mmoreka [JOK
74 OCHOBHBIE IOKA3aTEIN YKOCUCTEMEI https://lesson.academy-
content.myschool.edu.ru/06/11
bubmuoreka [JOK
75 DKOJIOTUYECKUE TUPAMUIbI https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [JOK
H3menenus cooOmiecTs —
76 - https://lesson.academy-
yKi content.myschool.edu.ru/06/11
77 IIpupoaHbIe 3KOCUCTEMBI. bubnuoreka [IOK

DKOCHCTEMBI 03€p U PEK.

https://lesson.academy-
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DKocHCTEMBI MOPEN U OKEAHOB

content.myschool.edu.ru/06/11

[IpupoaHbIE S3KOCUCTEMBI.

bubmuoreka [JOK

78 DKOCHUCTEMBI TYHJIP, JIECOB, CTETICH, https://lesson.academy-
ITYCTBIHb content.myschool.edu.ru/06/11
bubmmoreka [{OK
79 AHTPOTIOT€HHBIE IKOCUCTEMBI https://lesson.academy-
content.myschool.edu.ru/06/11
Ypboskocucremsl. [IpakTuueckas bubnuoreka [JOK
80 pabora «/3y4eHHe U OTIICAHHE 0.5 https://lesson.academy-
ypOOIKOCHCTEMBI content.myschool.edu.ru/06/11
3akoHOMEpHOCTH (POPMUPOBAHUS bubmuorexa [JOK
81 OCHOBHBIX B3aMMOJCHCTBUI https://lesson.academy-
OPraHU3MOB B SKOCHCTEMAX content.myschool.edu.ru/06/11
MexaHu3MEI BO3AEHCTBUSA
3arpsi3HEHUH pa3HbIX TUIIOB HA Bu6nuoreka IIOK
82 CcyOOpraHM3MEHHOM, https://lesson.academy-
OPraHU3MEHHOM, MOMYJIALMOHHOM U content.myschool.edu.ru/06/11
9KOCUCTEMHOM YPOBHSIX
buocdepa — obmierutanerapHas bubmiorexa LOK
83 oBostouKa 3ermt https://lesson.academy-
content.myschool.edu.ru/06/11
Yuenue B. 1. Bepnaackoro o Bubmzorexa LIOK
84 Suochepe https://lesson.academy-
content.myschool.edu.ru/06/11
3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmorexa LOK
85 Suoctepe! https://lesson.academy-
content.myschool.edu.ru/06/11
86 KpyrosopoTs! BemiecTs u bubnuoreka [IOK

OMOTCOXUMHUYCCKHE TUKJIBI

https://lesson.academy-
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content.myschool.edu.ru/06/11

3onanbHOCTh Orochepsl. OCHOBHBIE

bubmuoreka [JOK

87 HOMLL VI https://lesson.academy-
v content.myschool.edu.ru/06/11
YcroitunBoCTh GHOChEPHI. bubmmorexa [TOK
88 Hrtorosasg koHTposbHAas paboTa https://lesson.academy-
p p ) content.myschool.edu.ru/06/11
bubmmoreka [{OK
DKOJIOTUYECKHE KPU3HUCHI U UX
89 I https://lesson.academy-
p content.myschool.edu.ru/06/11
. bu6moreka [IOK
Bo3snelicTBue yenoBeka Ha
90 Suocte https://lesson.academy-
Py content.myschool.edu.ru/06/11
. bu6moreka [IOK
AHTPOTIOTEHHOE BO3/ICHCTBHE HA
N ACTUTEIILHEBIN U )KUBOTHEIA MU https://lesson.academy-
p P content.myschool.edu.ru/06/11
bu6mmoreka [IOK
92 OxpaHa npupo bt https://lesson.academy-
content.myschool.edu.ru/06/11
. bu6mmoreka [JOK
OCHOBHBIE TPUHITUIIBI YCTOWYHUBOTO
%3 a3BUTHSA YEJI0OBEUECTBA U IIPUPOIBI https://lesson.academy-
p PHPOA content.myschool.edu.ru/06/11
PanmonanbHOE
bubmuoreka [JOK
MIPUPOJIOTIONIE30BAHUE U
% COXpaHeHue OUOJIOrnYECKOTO https://lesson.academy-
P content.myschool.edu.ru/06/11
pazHooOpa3us 3emMin
O06o01meHue mo Teme bubmuoreka [JOK
95 «Mukpo3BoJronus u eé https://lesson.academy-

pe3yJIbTaThD»

content.myschool.edu.ru/06/11
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O000111EHHE TT0 TEME

bubmuoreka [JOK

96 «Makpo3BoJtonus u e€ 1 https://lesson.academy-
pe3yJabTaThD) content.myschool.edu.ru/06/11
O06001IeH e TTo TEME bubmuoreka [JOK

97 «IIpoucxoxaeHue u pa3BUTHE 1 https://lesson.academy-
JKU3HH Ha 3eMIIe) content.myschool.edu.ru/06/11
O06o06meHre 1Mo TemMe bubmmoreka [{OK

98 «[IpoucxoxIeHNE YeIoBeKa — 1 https://lesson.academy-
AHTPOIIOTEHER) content.myschool.edu.ru/06/11
O6o01menue mo Teme «IKOJIOTHUS — bubmuorexa [JOK

99 HayKa O B3aMMOOTHOIIICHHSX 1 https://lesson.academy-
OPraHu3MOBY content.myschool.edu.ru/06/11
O6006menue mo Teme «OpraHu3Mbl bubmmorexa [OK

100 U Cbena OBHTAMIS 1 https://lesson.academy-

pen content.myschool.edu.ru/06/11
O06o006meHNe 1Mo TeMe «DKOJIOTHS bubmorexa LOK
101 —, 1 https://lesson.academy-
a yim content.myschool.edu.ru/06/11
bu6mmoreka [JOK
O6o6menue no teme «buocdepa —
102 o 6;11{3}1 KOCHCTEMD Pep 1 https://lesson.academy-
content.myschool.edu.ru/06/11
OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHWUKW O MECTE W POJHM OWOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUU COBPEMEHHO
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHNH KU3HEHHO BAXKHBIX COIUATBLHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoHaIBHOTO PUPOIOTIONB30BaHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cucremolt 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKUX HCCIICOBAHMSIX JKHUBBIX
OOBEKTOB W DJKOCHCTeM (ONHCaHHWE, W3MEpPEHHE, IPOBEICHUE
HaONIOZCHUIT); CIMOCOOaMH BBISIBICHHUS M OIICHKH aHTPOTIOTEHHBIX
W3MEHEHUU B MPUPO/IE.

YMeHHe BBIIBUTATh THIOTE3bI, MPOBEPSATh MX SKCICPUMEHTATBHBIMU
cpenctBamu, GOPMYNIHpPYS Iedb HCCICIOBAaHUS, aHAJIU3HPOBATH
MOJTYYCHHBIC PE3YNIbTAThI U JIEIaTh BHIBOIBI.

BrisiBIeHHME 3aBHCHMOCTH MEXKIY HCCICAyEeMBbIMH BEIMYUHAMM,
00BSICHEHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYTUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHHne BiIaleTh CHCTEMOW OHOJIOTMYECKHMX 3HAHWUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIIue OWOJOrMYeCKHE TEPMHUHBI WU TIOHSATHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIMS, SKOCHCTEMA,
OuotieHo3, O6uocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBI WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMOJIMMEPBI, JUCKPETHOCTh, CAMOPETYJISLIKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBEHHOCTb, M3MEHYHUBOCTD,
SHEPro3aBHUCUMOCTb, POCT U PA3BUTHE);

Ouonorudeckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsiiieBoro cxoacrsa K. bapa, sBosonmonHas

TCOpHUA . I[apBI/IHa, CHUHTCTHYCCKAd TEOpUA SBOJIIOLUUH, TCOPHUIL




antponoreneza Y. Jlapsuna; Teopus Ouoreonenosza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOKIACHUS
KyIbTYpHbIX pacreHud, yuenue A.H. CeepuoBa o0 myrix H
HaIpaBJeHUsX 3BoJiroIH, yaenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPA3Us IOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus MpusHakoB ['. Mennens;
CLICTUIEHHOTO HACJENIOBaHUs NPU3HAKOB M HApPYLIECHUS CLEIICHUS
resoB T. Moprana; roMOJOrMYeCKHX pSIOB B HACIEACTBEHHOMN
n3MeHunBoct H.M. BaBumiioBa; reHermueckoro pasHoBecus JIx.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. bapa;
ouorenernyeckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTaApPHOCTH);

npaBuwia (MmuHuMyMa lO. JIubuxa, 5K010rM4ecKod MUpaMUbl YHCeN,
OroOMacchl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHoro OyipoHa J[k.

Xomnneitaa, mukpochep C. Dokca, pudozuma T. Uek)

Ymenune peiiatb IOUCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYUHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpouoeccaMm W ABJIICHUAMU, [OCIIATH
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JId PAa3HbBIX THIIOB
HacCJICJOBaHUA IPHU3HAKOB Yy OPraHuM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJIETOK pa3HBIX TKaHEHW, OpraHaMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIECTB; ATAllaMHU KJICTOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPTraHU3MOB; dTallaMi AIMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  (denorurnoM, QeHoTunmoM U ¢pakTopamMu Cpeabl OOMTaHUS;
nporeccaMy  ABOJIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIUYHBIX 3KOCUCTEM U IMPHCIOCOOJICHUSIMU K HUM

OpraHnu3MOB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK IPOKAPUOT U FYKAPUOT; OJTHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHS OpPraHoB W CHUCTEM OpPraHOB pacTeHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACITEIbHOCTH, TPOTEKAOIINX

B OpraHu3smax paCTCHI/Iﬁ, JKHBOTHBIX M YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonu3Mm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTUH, OpOKEHHUs, aBTOTPOPHOTO U TeTEpPOTPOPHOTO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBLHOTO  Pa3BUTHSL,
Pa3MHOXEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aUMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO H  CHMIATPHUECKOTO
BHUJI000pa30BaHusl; BIUSHUS JBIKYIIMX CHJI SBOJIIONWU Ha TeHO(MOHT
MOTYJISIIUM; TIPUCIIOCOOJICHHOCTH OPTraHM3MOB K cpefe OOWTaHus,
YepeoBaHMs HAINPaBICHUH SBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPI'r B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHMSI BBIAEIATH CYIIECTBEHHBIE IPU3HAKU
BHPYCOB, KIIETOK TIPOKAPHOT W OIYKAPUOT; OJHOKICTOYHBIX M
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B M IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BELIECTB U MPEBPALIECHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHI U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pBOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHUs,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX U3MEHEHHI B IKOCHUCTEMAax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUH B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBECTCTBYIOIIIHE APTr'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OOKa3aTC/IbCTBA
poACTBa OPraHUu3MOB PA3HBIX CHUCTEMATUUYCCKHUX I'PYIIIl, B3aNMMOCBA3U
OpPraHusMoB H CpCAbI 06I/ITaHI/I$I; CAUWHCTBA YCIOBCUCCKUX pacC;
HCO6XOI[I/IMOCTI/I 3A0POBOI'O 06pa3a JKHU3HH, COXPAHCHUA p33H006paSI/I5I
BUJOB MU DKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COJACPKaHUA;, UHTCPHPCTUPOBATH ITUUYCCKUC ACIICKTBI COBPCMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpuBaThb r00aIbHBIE 9KOJOTHUYCCKHUEC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

ITO3HUIIHIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

buomornsa xak HayKa. JKuBnle cucTEMBI 1 X HU3YyUYCHHUC

1.1

CoBpemeHHasi OHMOJOTHST — KOMIUICKCHAsT Hayka. bBHOJOrMYeckne HayKd W
u3ydaembie UMHU TpoOsiembl. DyHpamMeHTaIbHbIC, MPUKIAIHBIE U TTOUCKOBHIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHble ¢ Ouosiorueil. 3HaueHHEe OWOJIOTHH B
MPAaKTUYECKOM JCSITEIIPHOCTH YeJIOBEKAa: MEIUIIMHE, CEITbCKOM XO35HCTBE,

MIPOMBIILIJIEHHOCTH, OXPaHE IIPUPOIbI

1.2

KuBble cuctembl Kak npeaMmer uzydeHus Ouosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€MHCTBO XHMHUYECKOTO COCTaBa, MUCKPETHOCTh W IE€JIOCTHOCTH, CIOKHOCTH H
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alvul >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHBINA, TKaAaHEBbIM,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6buoreonieHoTHUECKHi), OnocdepHsbIid. [Iporieccel, MPOUCXOIANINE B KUBBIX
cucremax. OCHOBHbIE TpHU3HAKU XHBOro. JKu3Hb Kak ¢opMa CylIeCTBOBaHUS

MaTepuu

1.3

Metonsl Ouonormyeckoit Hayku. Habmionenwe, wusMmepeHue, SKCIEPUMEHT,
cucremarusanus, MeraaHanus. [loHsThe o 3aBUCUMONM U  HE3aBHUCUMOMN
nepemenHoil. [IlnanupoBanue sxcnepumMenTa. [loctaHoBka U mpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM U €€ JOCTOBEpPHOCTh. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OlLEHKa JOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTaTOB.
[IpuunHBI HCKaXXKEHUs PE3YyNbTAaTOB AIKCHepuMeHTa. [IoHSATHE CTaTUCTUYECKOTO

TECTa

Knerka kak Ononoruyeckas cucremMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IMHMIA XKUBOTO. MCTOpHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HlIneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOYHONW TEOPHH.
MeToab! MOJEKYISIPHOM U KJIETOYHOM OMOJIOrMH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPOdJIEMEHTHI. Bona u

et POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTHYECKas pOJb.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue monumepsl. benku. AMUHOKHCIOTHBIH COCTaB  OEIKOB.
CrpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, MENTHAHAs
CBA3b. BTOpuuHas, TpeTWyHas, 4YETBEpTUYHAs CTPYKTypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapuipl, AUcaxapuibl, OJUTIOCaXapuabl U IOJIHCAXaPUIbL.
O6mwmit miaH cTpoeHus W  (PU3HKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriIeBOJIOB.

Jlunuaet. T'uapodunsHO-THAPOGOOHBIE cBolicTBa. Kiaccudukanus mumnumaos.
Tpurmuuepuasl, dochonunuasl, Bockd, crepouabl. buonormueckue GyHKIUN
munuaoB. OOIMe CBOWCTBA OMOJIOTMUECKHX MEMOpPAH — TEKY4YECTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyknennosbie kucnotel. JJHK w PHK. CrpoeHune HYyKIEHMHOBBIX KHCIOT.
Hyxneotuast. [Mpunmun xkomrmmementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkiun JTHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makposprudyeckue cBsi3u B MoJiekyine ATO.
buonornueckune Gpynkiuu AT®D. BoccTaHOBIECHHBIC IEPEHOCUYHKH, WX (DYHKITUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHass OHOJOTHS: OHOXUMUYECKHE W OHOPU3NYECKHE HCCICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKYJT

2.3

Tunel  KiIeTok: 9JykKapuoTHdecKas M  mpokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoOTHYECKON KieTKH. KieTouHass cTeHka OakTepwii M apXei.
Oco0OeHHOCTH CTPOEHHUS TeTepoTpOoPHON K aBTOTPOGHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

CrpoeHue u (GyHKIMOHUPOBAHUE SyKapUOTHYECKOW kieTku. [lmasmarmyeckas
MeMOpaHa (Tuazmanemma). CTpykTypa Ia3MaTudeckoid MeMmOpanbl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTHYecKyld MeMmOpaHy: maccuBHBIM  (muddysus,
obneruénnas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aAKTUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbel. Pabora HaTpuii-KanneBoro
Hacoca. DHJOIMTO3: MHHOIUTO3, ¢aronuto3. Dk3ouuTo3. KnetouyHas cTeHKa.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKU pacTeHUil, rprOOB.

Huromnasma. Iluto3omp. utockener. JIBwkenue nurtoruiasmMbl. OpraHouabl
kineTku. OmHoMeMOpaHHBIE OPraHOWIbl KIETKU: JHJIOIUIa3MAaTUYEeCKash CeTh
(BIIC), anmapat ['onbmkH, TU30COMBI, UX CTpOoeHHE U (QYHKIUU. B3anmMocBs3b
OJIHOMEMOpAHHBIX OPraHOUJOB KIETKU. CTpOeHHE TPaHyISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbiX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuit




(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTHKyiayM. CekpeTopHas (QyHKUIUSA
annapara [osnbmku. TpaHcnopr BemecTs B KiIETKe. Bakyoin pacTUTENBHBIX
kietok. Knerounsiid cok. Typrop.

[TomyaBTOHOMHBIE OPraHOWIBI KJIETKH: MUTOXOHIPUH, TUTACTH/IBI.

Crpoenne u (QyHKIMM MHUTOXOHIPUH W TuacTHi. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABl  (POTOCHHTE3UPYIOUMIUX  JDYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbsie opranounnsl kietkun CrtpoeHue M (QyHKIMM HEMEeMOpaHHBIX
OpraHoMJIOB KJIeTKH. Pubocombl. MukpodunameHTsl. MpllIeUHbIE KIETKH.
MuxkpotpyOouku. Knerounslii nenrp. CrpoeHHe U [BWKEHUE JKTYTHKOB U
pecaruek. MUKpoTpyOoUKH HuTOILIa3Mbl. LleHTpros.

SAnpo. ObGonouka spa, XpOMaTHH, KapUOIUIa3Ma, SJIPBIINIKH, WX CTPOCHHUE U
¢byHkuun. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMOCcoM B UHTep(hazHOM sifpe. beiaku XxpoMaTrnHa — TUCTOHBI.

Knerounbsie BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOI)

2.4

AccUMMIIALIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepoTpO(dHBINA. YuacTue KuCIopoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecrnedeHne KieTku: mnpepamenne ATD B
oOMeHHBIX Tmporieccax. DepMEeHTAaTHBHBIM XapakTep peakmuil KJIECTOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTsl. Otnnunst pepMEHTOB OT HEOPTAaHUUYECKUX KaTaanu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (epMEHTATUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIll CHUHTE3 OpraHMYECKHX BelIeCTB B KieTke. PotocuHte3. Poib
xJjoporiactoB B mpoiniecce ¢dorocuHTe3a. (CBeroBas u TeMHOBas (asbl
[IponyktuBHOCTH oTOCHHTE3a. BiusiHME pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMmocunres. PazHooOpasue opraHn3MoB-XeMOCHUHTETHUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >kene300aKkTepuH, cepoOAKTepUHU, BOJAOPOIHbIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AnHaspoOHble opraHusMbl. Buasl Oposkenusi. IIpoaykTel OpoxeHHS U HX
UCTIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OONE3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmMena. [loAroToBUTENHHBIN
stamn. [ uKoan3 — GECKUCIOPOTHOE PACIEIIEHHE TIIOKO3bI.

buonornueckoe OkuCIeHHE, WIM KIETOYHOE JbixaHue. Pojib MUTOXOHApPUN B
npoiieccax OMOJOTUYECKOTO OKHCIICHUS. Huknuueckue peaKium.

OxucnutensHoe (ochopunuposanue. [Ipeumymiectsa a’poOHOro myTH oOMeHa




BEIIECTB Iepesl aHa3POOHBIM. DPPEKTUBHOCTD IHEPTETHUECKOTO 0OMEeHa

2.5

Peakuuu MarpuuyHoro cuHrtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnueckuit
KOoJ, ero cpoucrBa. Tpanckpumnuusa — Marpuusblid cuHTe3 PHK. IIpnHnmmnsr
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTHUIIAPAJIIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsamus u e€ srambl. Yyactue Tpancnoptaeix PHK B OmocunTtese Oernka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pons pubocom B
OnocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTH T€HOB y
npokapuoT. ['unotesa omnepona (. XKaxob6, K. Mano). Perymsauuss oOMeHHBIX
nporeccoB B kieTke. Kiletounslii romeocras.

Bupycbl — HekseTouHble (OpMBI KM3HM M OOJMMratHele napa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0oiieBaHus deoBeKa, XHBOTHBIX, pactenmit. CITNI, COVID-19,

COIMaJIbHbIC U MCAUITUHCKUEC HpO6J’I€MBI

2.6

Knerounwrii mwkn, ero mnepuoabl W perymsamusa. HWatepdaza wu  MuUTOS3.
Oco0eHHOCTH TpOIIECCOB, MpOTEKamUX B HHTepdaze. [loaroToBka KIETKH K
nenennto.  [IpecunTeTnyeckuii  (MOCTMHUTOTHYECKHI), CHHTETHYECKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEpUO bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — pernukanus. Ilpunumnsr penmukanuun  JIHK:
KOMILJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm pernkanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TeJaoMepasa. XPOMOCOMHBIM HAOOp KIETKH — KapuoTHi. J(UIIowmHbli u
rariouaHbll  Habopbl XpoMocoM. ['omonorumynsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHL
Tunel mMuto3a. Kapuokunes u nurokuHes. buonoruueckoe 3HayeHHE MHTO3a.
Perymsmus MmutoTryeckoro nukia kieTku. [Iporpammupyemas kiietouHas ruoeb
— arfornTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM Kak OMOJOoruyecKkas cCucTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOUYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTaHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BET€TaTUBHOE) U
noyioBoe. Buasl 0ecrnonoro  pa3sMHOXKEHHs: [OYKOBAHHWE, CIHOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. IlonoBbie kieTku, win ramersl. Meio3. Ctaauu meno3sa.

[ToBenenue xpomocom B Mmeiioze. Kpoccunrosep. buonoruueckuii cmpici Meio3a




U IIOJIOBOTO Iporecca. Melo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. lloyioBBIE JKeie3bl.
OOpa3oBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 W OOTEHE3.
Crpoenue mnoJjoBbIX KieToK. OIUIOAOTBOpPEHHME U SMOPHUOHAIIBHOE pPa3BUTUE
KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBuyansHOe pa3BuTue oOpraHu3moB (oHroreHes3). Craauu >smMOpHOreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpodnenue. Tunbl npodaenust. OcobeHHocTH
NpoOJIeHNsT MJICKONUTAIOIIUX. 3apOJbIIIEBbIE JIMCTKU (TacTpyisuus). 3akiajgka
OpraHoB M TKAaHEW W3 3apOJBIIIEBBIX JHUCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BHUBAIOIIErOCs 3apojpiiia (3MOpHOHANBHAST WHAYKIMS). 3akiaJka TUIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJbTaT HMEpPApXUUYECKUX B3aUMOJEUCTBUN T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Pocrt u pa3zsurtue xuBoTHbIX. [locTaMOpuonanbHbIil nepuoa. [Ipsmoe u Henpsimoe
pazButue. PasButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMyeckoe 3HaueHUE MNPSIMOTO M HEMPSAMOTO pa3BUTHUS, HX
pacnpocTpaHeHue B mpupojge. Tumbl pocta XUBOTHBIX. DaKTOPHI peryiasiuuu
pocTta >KMBOTHBIX M 4yesoBeka. CTaauu TOCTIMOPHOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

Pasmuoxenne wu pasButHe pacteHuil. ['ameropur m cmopodur. Meiio3 B
JKU3HEHHOM I1MKie pacteHui. OOpa3oBaHme cmop B TIpolecce Meiosa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOHHOE OIJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3sBUTUC CCMCHU. MexaHu3MBI perysnaun OHTOICHE3a y paCTeHI/Iﬁ H JKUBOTHBIX

3.2

HCTOpI/Iﬂ CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMoOJIOTHMYHEIE XpOMOCOMBI, AJUICIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKH, HOMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, reTrepo3urora, 4YdcCTad JIMHUA, FI/I6pI/I,Z[LI, I'CHOTHII, (I)CHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pH,HOHOFquCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISIPHO -TeHETHYECKUH

3.3

Monorubpuanoe ckpemmuBanue. [lepBblii 3akoH MeHaens — 3aK0H eAMHO00pa3us
rubpusoB mepBoro mokosieHus. I[IpaBuno mgomuHupoBaHus. Bropoit 3akoH
MeHngenss — 3akOH pacllelUieHHs Npu3HakoB. LluTtonormuyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ uoTe3a YuCTOThI TaMeT.

AHanmuzupyrolee ckpemuBaHue. [IpoMexyTouHbIl XapakTep HaciaeAOBaHUS.
Pacuiennenue npu3HakoB NpU HETIOJIHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTwii 3akoH MeHenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHUEC OCHOBBEI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILMBAaHMUS.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGotsr T. Moprana. CuerieHHOe
HACJIEIOBAaHUE T€HOB, HAPYLICHHE CUEIUICHUS MEXAY TIeHaMHu. XpOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHH3M OIIPEACIICHHs IoJ1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbII M reTeporaMeTHbiil noJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBaHue mNpHU3HAKOB, CIEIUVIEHHBIX C
IIOJIOM.

l'enotun kak nemoctHas cucrema. lInedoTponusi — MHOKXECTBEHHOE JICWCTBUE
reHa. MHOXECTBEHHBIM auienn3M. BzamMoaelcTBHEe HEAUICIbHBIX T'€HOB.

KommnnemenrapHocts. Onucras. [lomumepus

3.4

BsaumoneiicTBre reHotuna u cpesl mpu popMupoBaHuu ¢peHotumna. i3MeHunBoCTb
npru3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHbIE MpPHU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs Y HACJIEICTBEHHAS.

MomudukanmonHas ~ M3MEHUYMBOCTh.  Pomb  cpeapl B (opMHpOBaHHU
MoIMpHKaMOHHON n3MeHunBoCcTU. Hopma peakiiuu npusHaka. BapranmoHHbIN psij
n BapuanuoHHas kpuBas (B. HWoranncen). CpoiictBa MOAM(HUKALMOHHON
U3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUYMBOCTH. Buibl
TEHOTHINYECKON N3MEHUYMBOCTU: KOMOMHATUBHASA, MyTAIl[IOHHASL.

KoMOnnaTtuBHAsT W3MEHUMBOCTh. Mel03 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POb KOMOMHATUBHOW M3MEHUMBOCTU B CO3/1aHUU
TEHETUUECKOr0 pa3HOOOpa3us B Ipeiesiax 0JHOTrO BUJA.

MyTannoHHas U3MEHUYMBOCTb. Buibl MyTanuii: reHHbIe, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIC MYyTallMU. SIEpHBIE M LUTOIUIA3MAaTHUYECKUE
Mmyrauud. CoMaTu4ecKue U MojoBble MyTauud. 1 IpuunHbl BOSHUKHOBEHUS MYTaLUH.
MyrareHsl M UX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKHX PSJIOB B Hacse[cTBeHHON n3mMenunsoct (H.M.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas M[porpaMMa MCCIEJOBAaHUA T'€HOMaA
yenoBeka. MeToAbl  HU3y4eHUsT TE€HETUKM YeJOBEKa: TI'€HEaIOrMYecKui,
OJIM3HELIOBLIH, LATOTEHETUUECKUH, MOIYJISI{UOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUYECKHU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHMCIIE C IOMOLIBIO
[111P-anamu3a. HacnencrBennnsle  3a0ojeBaHMS  4eloBeKa. [ e€HHbIE U
XpPOMOCOMHBIE 0ose3Hn YyeJIoBeKa. bone3nu C HacJIeACTBEHHOM
MPEeAPACHONIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T€HETUKU B MPEAOTBPAILEHUU

U JICYCHUH T'€HETHUECKHUX 3a001eBaHni yenoBeKa. CTBOJIOBBIC KICTKU




3.6

JlomecTuKanus v ceneKIus. 3apoxkKIeHUe CeeKIUU U joMecTukanuu. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOMCXOXACHUS W MHOTO00pas3usi KyJIbTYPHBIX PaCTCHHIA.
Ponb cenexumu B co3qaHuy COPTOB PaCTEHUN M MOPOJ KUBOTHBIX. COpT, mopo/a,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJOB B HACIEACTBEHHOM u3MeHumBoctu H.M.
Basuiiosa, ero 3HaueHue IS CETCKIIMOHHON pabOTHI.

Metoapl ceneKIMoHHOW paboThl. VICKYCCTBEHHBI OTOOpP: MAacCCOBBIA |
VH]IUBUy JIbHBIM. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnrbiTanue
IPOU3BOJUTENIEH MO MOTOMCTBY. OTOOp IO TE€HOTHUIy C IOMOUIBIO OLEHKHU
(eHoTHIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbto aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOM padoThl. PanuanoHHeIit u
XUMUYECKUA MYyTareHe3 KaK MCTOYHUK MYTalluid y KYJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO PENAKTHPOBAaHUS HW  METOJOB
pexomOuHanTHEIX JIHK 1715 momydeHust uiCXoIHOTO MaTepuaina Jyis CEeleKIUu.
[Tomydenne monmrmionaoB. BHyTpuBMmoBas ruOpumu3anus. bam3kopoacTBEHHOE
CKpelmBaHue, Wi UHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. HMcnons3oBaHue retepos3uca B cenekiuu. OtnanéHHas
rubpumzanus. [Ipeomonenne Oecruionnsi MEXBHIOBBIX THOPHIOB. JlocTrkeHHs

CEJICKIIMY PACTEHUN U AKUBOTHBIX

3.7

OOBEeKThI, HCIIONIb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYIbTYPHI,
MUKpPOOPTaHMW3MbI, HMX  XapakTepucTuKa. TpaaulMOHHAas  OWOTEXHOJOTHS:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX TEXHOIOTHM.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M BHUTAaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEKOHCTpYKIUS SHMIEKIEeTOK W KJIOHMPOBAHWE >KHUBOTHBIX.
MeTto/ TpaHCIUTaHTAIIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCcTBEHHBIM CHHTE3 TeHa U
KoHCcTpyupoBanue pexkomOMHaHTHRIX JIHK. JlocTmkeHus W MepCHEeKTHBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHckue OUOTEXHOJOTHH.

Hcnonn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OPraHn4cCKoro Mmmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpCMeHHaH CHUCTCMa
OpraHnu4eCcKoro Mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpraHu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBHOCTU OJHOKJICTOYHLIX OPTaHHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC FpI/I6BI, OJIHOKJICTOYHBIC BOJOPOCIH, NPYIUC
ITPOTHUCTHI. Kononunaneabie OpraHU3MBlI. Z[BI/I)KCHI/IC OJHOKJICTOYHbIX OPIraHU3MOB:
aMéGOI/I,Z[HOC, KTYTUKOBOC, PCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OTHOKJICTOYHBIX OPraHu3MOB. Takcucel




4.2

MHorokierounbie pacTeHus. B3anMoCBs3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusMa. OpraHusm
Kak enumHoe wnenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX TKAHEM:
oOpa3zoBaTenibHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocta cTpoeHus, PYHKINN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTCHHM

4.3

BereratuBHble M reHEpaTUBHBIE OPraHbl pacTeHUA. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomenne BOABI, YIVIEKMCIONO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusiMu. [[pixanue pactenuil. Aud@y3ust ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnoptHeie cuctembl pacTeHuil. Boigenenwe y pacrenuid. 3ammra  y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpenctBa mMacCUBHOM M XMMHMUYECKOH
3amuThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3MoOB. PasgpakmMocTe M perynsuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PoctoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJI€TOYHbIE  KMBOTHbIE. B3anMMOCBsA3b  YacT€d  MHOTOKIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX M YeJOBEKA. THIIbI
JKUBOTHBIX TKaHEH: OSIWTENWalbHAas, COCAMHMUTENbHAs, MbIIIECYHAs, HEpBHAs.
OcobeHHocTH CcTpoeHUs, (GYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbili 1 BHYTpeHHUN ckeseT. CTpOCHWE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [lutanue >xuBOoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xkuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHu€ ITO3BOHOYHBIX UBOTHBIX. DBOJIOLUHMOHHOE YCIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XUBOTHBIX. J[pIXaTelbHas cUcTeMa 4eloBeKa. MexaHu3M
BEHTWISIIIMKM JIETKUX Yy MNTUL U MIEKOMUTAIOMMX. TpaHCIOPT BEUIECTB Y
opranu3MoB. TpaHCHOPT BelIeCTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOCHass ~ cucTeMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIleHHs.. DBOJIIOIIMOHHBIC  YCIIOKHEHHSI CTPOEHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BhineneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTUTeNbHbIE BakyosH. OpraHsl BeleneHus. CBsA3b MOJOCTH Tea
C KPOBEHOCHOW M BBIIECTUTENBHOM cHcTeMaMu. BplieneHne y MO3BOHOYHBIX
KUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U uHX

MIPOU3BOJIHBIC.




PaznpaxxuMoCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchel. Pa3npaXUMOCTh W pEryisuusi y MHOTOKIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pedneKTopHas peryisiius Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHaas cuctema u e€ otaesnsl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anropuTMOB M mporpamMm Uit S(PQPEKTHUBHON (QYHKIIMOHAIHHON
AQHHOTAllUM  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, dKUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u peduexkropHas nyra. besycnoBHble U yCIOBHBIE
pednexcol. ['ymopanbHas perymsiuust M SHIOKPHHHAs CHCTEMa KUBOTHBIX M
yenoseka. JKene3pl SJHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIOKpUHHOM cucteM. [ 'umoTamamo-runoduzapHas

cucreMa. Peduiexc u peduiektopHas ayra. besycioBHbIe U yCIOBHBIE pedieKch

5.2

3amurta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TYMOpaJbHBIA HMMYHHUTET. BpOoXIEHHBIN, NpUOOpeTEHHBIN crienuduaecKuit
UMMYyHUTET. Teopusi KJIOHAJIbHO-CENEKTUBHOTO wmMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmanutenbHble OTBETHI OpraHu3mMoB. Pouib

BpPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUil

5.3

KpoBenocnas cuctema u e€ opranbl. Ceplie, KpOBEHOCHBIE COCYIBl U KpPOBb.

Kpyru xpoBoobparmienus. Paborta cepana u e€ perymsus

5.4

Jpixanue yenoseka. {uddy3us razoB uepe3 moBepXHOCTh KIETKHU. JlpIxaTenbHas
cuctema 4YenoBeka. JlpixaTenbHas TOBEPXHOCTh. Perynsius  JIpIXaHUs.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIIbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOJ'IOCTHOG u BHYTPUKIICTOYHOC

IMUIICBApPCHUC

5.6

[TokpoBsl u wux mnpousBojaHbie. Opranbl BbigeneHus. [louku. CtpoeHue u
¢byHkronupoanue HegpoHa. OunbTpanus, cekperus U 00paTHOE BCACHIBAHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6pa3OBaHI/Ie MOYH Yy YCJIOBCKa

5.7

I[BI/I)KeHI/Ie yeJloBeKa: MebllIedHas cucteMa. CKeleTHhIC MBIIIOBI U HUX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOIIOIMHU. Pa3BuTHE KU3HU Ha 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpeI[HOCBI.HKI/I BO3HUKHOBCHUA

AapBUHH3MA. Kuzub n Hay4dHas ACATCIIbHOCTD 4. I[apBI/IHa.




JBuxymue cuiibl 3Bojirounu BUJIOB 1o Y. JlapBuHY (BBICOKash MHTEHCUBHOCTH
pa3MHOXEHHST OpPraHW3MOB, HACJEICTBEHHas WM3MEHYMBOCTh, OOprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTHuecko teopun 3Bosroruu (CTD). HedttpanpHas Teopus
sBosonni. COBpeMEHHAasi HBOJIIOIMOHHAS OHOJOTHA. 3HAYCHHE SBOJIIOIMOHHON

Teopur B GOPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KaPTHHBI MUPA

6.2

[Honynsinust kak »yeMeHTapHas enuHuia 3BoyoluUd. COBpEMEHHBIE METOJbI
OLICHKM T'E€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomynsuuid. M3menenue
reHooHa MOMYJISIUM Kak 3JIEMEHTapHOE 5BOJIIOLMOHHOE SBJIEHHE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (PakTOpbl (ABWKYIIME CHUJIBI) OBOJIONUUA. MyTalmOHHBIN
npouecc. KomOunaTtuBHas wu3MeHUMBOCTb. [Jlpeilp reHoB — ciyvaiiHble
HEHAIPaBJICHHbIE HW3MEHEHUS 4YacToT ajulesied B Homyasauusax. OPQexT
OCHOBATEJI. Murpanuum. N3omsus MO YJISALIAN: reorpaduyeckas
(pocTpaHcTBEeHHAs ), OHMoJIoTHYecKast (PernpoyKTHBHAS).

EctectBennsiii  oTOOp — HampaBisiomuii  gaktop aBosouuud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JABIDKYIIMH, CTaOWIM3HUPYIOLUIUN, pa3pbIBAIOIIUNA
(mu3pyntuBHBIN). [TooBO# 0TOOD.

[IpucnocobneHHOCT,  OpraHU3MOB  Kak  pe3yiabTaT  MHMKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHIOCOONICHM Yy  opraHu3mMoB.  Apomopdo3bl U
uauoanantanuu. [Ipumepsr npucrnocobiaeHui y opranu3mMoB. OTHOCHUTEIBLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpasoBaHue Kak pe3yabTaT
MUKpO3BOJtoNuU. M3omsuus — kitoueBoil daktop BupooOpazoBanus. Ilytu u
CrocoObI BHI000pa30BaHMS: aJUIONIaTPUIECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOMIU3aIus,
rubpuanzanys). [iureabHOCTh 3BOTIONUOHHBIX MTPOLIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp sBosonMOHHON OMoOJIOTUH B pa3paboTKe HAyYHBIX METOAOB COXpaHEHUSs
O6unopa3zHooOpaszus. MUKpPOIBOIIOLKS U KOABOJIOLHMS IMApa3UTOB U HMX XO3SEB.
MexaHnu3mbl GOPMUPOBAHUS YCTONYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI

Cc Hell

6.3

Metonpl u3ydeHHs MakpolBoJirouuu. [laneoHTosmornyeckue MeTonsl M3y4EHHs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbI OPTAHU3MOB.
Bbuoreorpaduueckue meroap! n3ydeHus sBosorun. CpaBHeHue (Gaopsl U payHbl
MaTEepHKOB M OCTpOBOB. buoreorpapudeckue odnactu 3eminn. Buasi-sHuneMuku u
PEJUKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITeJ'IBHO-MOp(I)OHOl"I/ILIeCKI/IC MCTOABI H3YUYCHHA




OBOJIFOIINH. I'eneTndeckue MexXaHHU3MBI OBOJJIOIMU OHTOICHEC3a M IIOSABIICHUA
OBOJIFOIITMOHHBIX HOBIICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PymumenTtapHele  opransl M araBu3Mbl.  MOJIEKYJSIDHO-T€HETUYECKHUE,
OMOXUMHYECKUE u MaTeMaTU4YCCKUEC METOAbI N3Y4YCHUA OBOJIFOIIHNHU.
T'omosmoru4ueie reHul. COBpCMCHHBIG MCTOAbI ITOCTPOCHUA q)HHOFGHeTI/I‘ICCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu U 3BOJIFOIHUA T'CHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBWia) ABOJIONMUA. HeoOpaTUMOCTh HBOJIIOIHY.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMH

6.4

Hayunple rumoTe3pl NpPOMCXOXKIACHUS KU3HU Ha 3emie. AOuOreHe3 U
naHcnepmus. JloHaydHbIe NMPEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAIlMOHU3M).
['MnoTe3a MOCTOSIHHOTO CaMO3apOXACHUS KU3HU U €€ ONPOBEP)KEHHUE ONBbITAMU
®. Pemu, JI. Cnamwranmanum, JI. Tlactepa. IlpoucxoxnaeHue XKU3HU €
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBoitouuu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHUYecKas »5BOJIOUMA. AOWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmdeckux. OmeiTr C. Mumtepa u I'. HOpu. O6pazoBanue
nojmMepoB U3 MoHoMepoB. KoanepsatHas runore3a A.M. OnapunHa, rumoresa
nepBuuHoro OynmboHa Jk. XosmeliHa, reHeTwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbGepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emin u meronpl €€ u3ydeHus. Vickomaemble OpraHuyeCcKHE OCTaTKHU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAS M a0COIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUO/IbI, STOXH.

HavanbHble 3Tanel opranndeckoi 3Bosrouuu. [losiBieHne u 3BOJIIOLMS MEPBBIX
KJIETOK. OBoyonus Merabonu3Ma. BoO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJor MEePBbIX Ha 3eMJjie COOOLIECTB.
Crpomaronutsl. [IpokapuoThl ¥ 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cUMOHOTeHe3). DBOJIIOIMOHHOE TMPOUCXOKICHHE
BUpPYyCOB. IIpoucxokaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl 5SBOJIONUHM BBICHIMX pacTeHud. OCHOBHBIE apoOMOP(O3bI
pacteHuii. Bbixonx pacrenuii Ha cymy. IlosBineHue CHoOpoBBIX pacTeHUR U
3aBoeBaHne uMH cymu. CemenHble pacreHus. lIpoucxokieHue IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl 3BOJIONMHU SKUBOTHOTO Mupa. OcHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TunoB. IlepBrie XOpoBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLUS T03BOHOYHBIX.

[Ipoucxoxnenne ampubmii 1 pentwmii. IIporcxoxaeHne MIEKOMUTAOUINX U




ntun. [IpuHmun kmodeBoro apomopdosa. OcBoeHne OeCro3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILU.

Pa3BuTHe xu3HM Ha 3eMJie [0 3paM U NEepHoJaM: apXeil, IpoTepo30H, Maaeo3oHu,
Me3030M, KalHO30M. OOmas XapakTepucTUKa KIMMara H Te0JOTHYECKUX
nporieccoB. [losiBieHNe U paciBET XapaKTEPHBIX OPraHU3MOB. YTiIeoOpa3oBaHue:
€ro YCIIOBHSI M BIMSIHUE HA Ta30BBI cOCcTaB aTMOchepshl.

MaccoBble BBIMHUpaHHUsSI — 3KOJOTMYECKHE KpHU3UChl mpouwioro. Ilpuumssl u
CJIEICTBUSL MacCOBBIX BbIMUpPAHUN. COBpPEMEHHBIN AKOJIOTMUECKUN KpPU3UC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomnosioruu. Metonel anTpornoniorud. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH YyeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
CxoacTBO 4YenoBeKka € KUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHHE YeIOBeKa.
CBuzeTenbcTBa  CXOJICTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOp(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (hU3H0IIOT0 -OMOXUMUYECKHE,
noBesieHYeckre. OTINYHUS YeIOBEKa OT JKUBOTHBIX. [IpSIMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAIBHOMU
CHUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOINOTreHe3a: OWOJOTHYECKHE, COIMAIbHBIC.
CooTHolIeHne OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUM AHTPOTIOT€HE3A. ABCTPAIIONUTEKN — IBYHOTHE MIPEIKH JIFOJEH.
UenoBek  ymenblil, T€pBbIe  M3rOTOBJICHHUS  Opyaud  Tpyda. YenoBek
MPSMOXOJISAIIMA W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. YenmoBek
reiinenpOeprekuii — oOIMH MpeloK HEaHAEPTANbCKOrO YeJOBEKa M 4YelOBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUW KaK BHUJ JIIOJEH XOJIOJAHOTO KJMMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOIO THIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS. COBPEMEHHOI0 4ejioBeka. EcTecTBeHHbIH OTOOpP B MOMYISALUAX
yenoBeka. MyTalMoOHHBINA mpouecc U nomuMmopdusMm. [lomynsaunoHHbIe BOJHBI,
npeiid reHoB, Murpanus u «d3PQPeKT OCHOBATENSH B MOMYJISAIUSIX COBPEMEHHOTO
YyelnoBeKa.

Yenoseueckue pacel. llonsatue o pace. bonbiime pacel:  eBponeouHas
(eBpaswmiickasi), aBcTpajJo-HerpoujHas  (9KBaTOpUAIbHAs),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHCKasi). Bpemss M myTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EnuncTtBo  uenoBeueckux pac. HayduHas  HeCOCTOSATENBHOCTh  pacu3Ma.
[IpucnocobneHHOCTh YenoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduveckoid cpensl W apeiia TeHOB Ha MOpQOIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMEI U MMpuCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nenst u 3agaun sxosiorun. CBsI3b 3KOJOTHH C IPYTUMHU HAyKaMU.
Metonpl skonoruu. IloneBele HaOMOAEHMS. OKCHEPUMEHTBl B  AKOJOTHU:
NpUpPOJHBIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKPYXaIOIEeH cpeibl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Dkonorndyeckue (GakTopsl M 3aKOHOMEPHOCTH WX neiicTBus. Kitaccmduranms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, AHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JCHCTBHSL JKOJOTHYECKUX (akTopoB. [IpaBuio
muaumyma (K. Ilnpenrens, 0. JIu6ux). TosiepaHTHOCTh. DBPUOMOHTHBIC U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaktopsl. CBeT Kak sKojoruueckuil ¢akrop. JelcTBue pazHbIX
YY4aCTKOB COJIHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEPHOAN3M.

Temneparypa kak »3kojorumyeckuil ¢akrop. JlelictBue TemmepaTypbl Ha
opraHu3msl. [IoHKWIIOTEpPMHBIE © TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPraHU3MBbI.

Bnaxnocts kak akojoruueckuil Qakrop. IlpucmocoGnenuss pacteHuil K
noJyiepkaHuto BoaHoro OanmaHca. Knaccudukanust pacTeHUM MO OTHOLIEHUIO K
Boie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKHMA.

Cpensl oOuTaHMs OpPraHM3MOB: BOJIHAs, HA3eMHO-BO3MYyILIHAs, I1OYBEHHas,
riyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpell oO0uTaHus OpraHu3MoB. [IpucmocoOiieHHs OpraHu3MOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putMel. BHenHue u BHyTpeHHHE pUTMbL. CyTOUYHbBIE Y TOJIUNYHBIE
putMbl. [IpHCcrIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBHIi
AKHU3HU.

JKuznennsie dopmbl opranu3moB. [loHsarue o >xu3HeHHOH (dopme. Ku3HEHHBIE
(GopMBl pacTeHMii: JepeBbs, KyCTApHUKH, KYyCTAPHUYKH, MHOTOJIETHHE TpPAaBbI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3po0nOHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a JKU3HH.

buoTtnueckue ¢axtopbl. Buabl OMOTHUYECKMX B3aMMOJCHUCTBHUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalinsM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (¢opuueckue, ¢abpudeckue). 3HAUCHUE
OMOTHUYECKUX B3aMMOJAEHCTBMM JUIS CYyLIECTBOBAaHUS OPraHU3MOB B cpejie

oOuTaHUs. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKJIFOYCHU

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU TIOITYJIALUH. HOHyJI}ILII/I}I KaKk OHoJIornyeckas

cucrema. Posib HEOAHOPOIHOCTH cpelibl, GU3MUECKUX OapbepoB U 0COOCHHOCTEN




O6uooTMM BHJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHA.
OcHOBHBIE TIOKa3aTeNIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
[I0JI0Basi  CTPYKTYpPa, pOXKAAEMOCTb, IIPUPOCT, TEMII pOCTA, CMEPTHOCTD,
MHUTpaLMs.

Okojoryyeckasi CcTpykrypa mnomyasuuu. OIleHKa YHCIEHHOCTH MOIYJISILUH.
JluHaMuKa nomyisiquu U €€ peryisiuusa. bHOTMYeCKui NMOTeHUManl MOIYJIALMH.
MopenupoBanue AuHamMuKM —nonyiasauud.  KpuBble  pocra  4HMCIEHHOCTH
nonyinsaund. KpuBble BbDKMBaHUA. Perynsanus 4MCIEHHOCTH IOIYJSLHANA: pOJIb
(akTOpoB, 3aBUCALIMX M HE 3aBUCALUIMX OT IUIOTHOCTU. OKOJIOTUYECKHE
cTpareruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MHoromepHas
MoJzenb sKkonormyeckod HumM Jx.M. XatumHcoHa. Pa3Mepsl »KOJIOrM4eckoin
Huwu. [loTeHnmanbHas ¥ peann3oBaHHas HUILIH.

Buxg kak cucrema mnomynsmuii. Apeanbl BUIOB. BuIBI M HX JKH3HEHHBIE
CTpaTerHH.  3aKOHOMEPHOCTM  NOBEACHUS W MUTpalUdid  >KMBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHm3mMamMu B OHOIlEHO3e. ODKOCHUCTEMa Kak OTKpbITasg cucrema (A.J[x.
Tencnu). @OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B HKOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, penyueHTthl. Tpodudeckue ypoBHH. Tpoduueckue nenu U ceTu.
AbGuotnyeckue 010ku skocucteM. [louBbl M Wbl B 3KOCHcTeMax. Kpyrosopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMbl. buomacca U mpoayKiusi. DKOJIOTUYECKUE
MUPAMHU/JIBL YMCell, DMOMAaCChl U SHEPTUU.

HanpaBnennsle 3akOHOMEpHbBIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMM M WX MPUYUHBL. AHTPONOTeHHbIE BO3JCHCTBUS Ha
cykueccuu. KimimakcHoe coobuiectso. buopaznoobpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIIECTB.

[Ipupoanbie 3KOoCHCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznuuns Mexxay aHTpONOTEHHBIMU U TIPUPOTHBIMUA SKOCHCTEMAaMHU.
YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI yYpOoakocucteM. ['opoackas ¢nopa u
(dayna. CuHaHTpomnu3anusa ropoackoil gaynsl. bruonoruueckoe u xo3sHUCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHMS
OCHOBHBIX B3aUMOJIEUCTBUI OPraHU3MOB B 3KOCHCTEMAX.

IlepeHoc sHEPruM U BELIECTB MEXKIY CMEXHBIMU IKOCUCTEMAaMHU. Y CTOMUMBOCTD
OpPraHM3MOB, TOMYJSIIUA U DKOCUCTEM B  YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmennanerapHas o006o0m04Yka 3eMiH, TA€ CYIIECTBYET WU




cymiecTBoBayia Jku3Hb. YueHue B.M. Bepuaackoro o Owocdepe. OOmactu
o6uocdeps u e€ cocras. JKuBoe BerecTBo OHOCHEpHI U €ro (PyHKIHH.
3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcobeHHocTn OHoOchepsl Kak
rI00aTBbHOW  dKOCUCTeMBI.  J[MHaAmMW4Yeckoe  paBHOBecue B Oumocdepe.
KpyroBopoThl BelIecTB M OHOreOXMMHUYECKHE LUKIBI (yriepona, a3ora).
PurmuuHOCTS siBNeHMI B Onochepe.

3oHanpHOCTE Onocdeprl. [lorstre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOWMHBIC Jieca, CMEIIAHHBIC M HIMPOKOJHMCTBCHHBIC Jieca, CTCIH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE Jieca, BBICOKOTOphs. KimMMaT, pacTHTENbHBIH U
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIHMS JKHBBIX CHCTEM, OIICHKa MX PECYPCHOTO MOTEHIMANa M

ouochepHbIX QyHKINN

7.6

DKOJIOTHYECKHE KPU3KCHI U UX TMpUYMHBI. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOW CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Pazpymienue nmousel. OXpaHa ITOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICMCTBHE HA PAaCTUTEIbHBIM M JKMBOTHBIM Mup. OxpaHa
PacCTUTEIBHOTO M YKUBOTHOTO MHpA. OCHOBHBIE NPUHLHIBI OXPAHBl TPHUPOIBI.
Kpacupie kaurn. Ocobo oxpansembie mpupoansie Ttepputopun (OOIIT).
borannueckue casibl U 300J0THYECKHE MapKH.

OCHOBHBIE TPUHLHUIIBI YCTOWYMBOTO PAa3BUTHS YEJIIOBEUECTBA U IPUPOJIBI.
PannonanbHOoe  mpHUPONONOIB30BAHUE U COXpaHEHHE  OMOJIOTMYECKOTO

pa3zHooOpa3us 3emiu




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

* buonorus. buonorudyeckue cuctemsl U npoiiecchl; 10 kace. yriyoieHHoe
obyuenue TepemoB A.B., IletpocoBa P.A. OG1iecTBO ¢ OrpaHMuYEHHON
oTBeTCTBeHHOCTHIO « O] MHEMO3UHA»

* buonorus. buonoruueckue cucteMsl U poiiecchl; 10 kace. yriyoieHHoe

obyuenue. TepemoB A.B., IletpocoBa P.A. OG1iecTBo ¢ orpaHMuYeHHON

oTBeTcTBEHHOCTHIO « MOl MHEMO3NHA»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

bubnuorexa [IOK https:// m.edsoo.ru

POIUI https://resh.edu.ru/subject/5/

Sxnacc https://www.yaklass.ru/
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