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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueObHomy mnpenmery "buonorus" (manee - Ouosorusi) Ha
YpOBHE cpeaHero obiiero oopa3zoBaHusi pa3padoraHa Ha ocHoBe dDenepanbHOro
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @enepaununy,
OI'OC COO, Konuenuuu mnpenojnaBaHusi ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJ0KEHUH (penepanbHON paboyell mporpaMMbl BOCITUTAHUS.

VYuebOnblii npeamer «buonorus» yrinyon¢HHoro ypoBus m3ydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
HayuHble mpeameTb». CornacHo nonoxenusm OI'OC COO npoduibHbIe
yueOHbI€ MpEIMEThI, U3ydyaeMble Ha YrIyOJICHHOM YPOBHE, SIBJISIIOTCS CIIOCOOOM
mubdepenumanun oOydeHHs] Ha YPOBHE cpeaHero ooOiiero oOpa3oBaHHs H
NpHU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIHMM, CPEIHHUM
o01mM, cpeqHuM NpodecCUOHANbHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIbIH M3 DJTUX Y4YeOHBIX TMPEJAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIIeHHE 00pa30BaTEIbHBIX, BOCHUTATENIbHBIX U PAa3BUBAIOIINX
3a/lay, CBA3aHHBIX C MpoQopUEHTalUeld OOy4YaloIUXCd U CTUMYJIUPOBAHHEM
MHTEepeca K KOHKPETHOM 00JIacTW HAy4yHOTO 3HAaHWS, CBSA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, ICUXOIOTUEN, CHOPTOM UITM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebHomy mnpeamery "buonorus" maet mpeacTaBieHHUE O
HeMM M 3ajadax M3ydeHus ydeOHoro mpeamera «buosorus» Ha yriyOiIeHHOM
ypOBHE, onpeenseT 00s13aTeIbHOe (MHBAPUAHTHOE) TIPEIMETHOE COJIEpKAHUE, ETO
CTPYKTYpHpOBaHHE TIO pa3feiaM W TemaMm, pachpelielieHue 1o Kjaccawm,
PEKOMEHyeT MOCIEA0BATEIbHOCTh M3YyUYEHHUS Y4eOHOro MaTepuana ¢ y4eToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO Ipoliecca,
BO3pPAaCTHBIX OCOOCHHOCTEW oOydaromuxcsa. B mporpamme 1o OuojoTHH
peanu3oBaH MPUHIUI TPEEMCTBEHHOCTH C H3y4eHHEM OMOJIOTMM Ha YPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHus, Oyiarogapss 4YeMy TMPOCMaTPHUBACTCS
HAIPAaBJICHHOCTh HA  TOCIEAYIOIIEe  pa3BUTHE  OWOJIOTHUECKUX  3HAHHM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, MPEACTaBICHUNA O 310pOBOM 00pa3e XU3HH, Ha
BOCIIMTaHHWE OEpeKHOT0 OTHOLICHWS K OKpYyXaloled npupogHoil cpene. B
nporpamme o OMOJIOTUH TaKKe MOKa3aHbl BO3MOYKHOCTH y4eOHOTO MpeaMeTa
«buonoruss» B peamuzamuu  TpedoBanuiit PI'OC COO Kk mIAHUPYEMBIM
JUYHOCTHBIM, METAlPEAMETHBIM M IPEAMETHBIM pe3yJibTaTaM OOyYEeHHsS U B
(GopMUPOBAaHUM OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHON  JESATEIbHOCTU
O0y4aroUuMxcs IO OCBOCHHUIO COJEpKaHUS OHOJIOTHMUECKOTo OOpa3oBaHMs Ha
YPOBHE CpeHero 00I1ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOIero oopa3zoBaHUs
3aBepliaeT OMosorudyeckoe oOpa3oBaHHME B IIKOJE U OPUEHTUPOBAH Ha



pacmivpeHrue U yriyojieHue 3HaHWil oOydaromuxcs O >KUBOW NMPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OHMOJOruu, 3MOPHOJOTHM M OHOJIOTMM pPa3BUTHS,
TE€HETHKH, CEJIEKIIMH, ONOTEXHOJIOTUH, HBOJIIOLIMOHHOTIO YUEHHSI U S3KOJIOTUH.

N3yuyenune yueOHoro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOMIMXCA K MOCIEAYIOUIEMY MOIYYEHHUIO
Ouosioruueckoro  oOpa3oBaHuMs B  By3aX W  OpraHu3alusx  CpeIHEro
npodeccruoHanbHOro oopazoBanusi. OCHOBY €ro cojepKaHHUsl COCTaBIsAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TOJYYEHHBIX TMpPU  HU3YYEHUH  OOyYaroUuMUCs
COOTBETCTBYIOLIMX CHCTEMATHUYECKUX pa3/ieoB OWOJIOTMM Ha YPOBHE OCHOBHOI'O
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HAaHMS MOJYYalOT pa3BUTHE. Tak,
paclmIMpeHbl U YyriayOneHbl OHOJOTMYECKHE 3HAHMSI O PACTEHUSX, XUBOTHBIX,
rpubax, OakTepusX, OpraHM3ME YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KHU3HH,
JOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKUE CBEJEHUS MTPUKIAHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIE MOXXKHO HCIIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIETYIOUIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanusi OUOJOTHYECKUX 3HAHUU ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMH OOYYAIOMIMMHCS TNPU H3yUYECHUU
bu3nku, XuMuu, reorpaduu 1 MaTEMaTHKU.

CtpykTypa mnporpamMmbl 1o y4yeOHOMY mpeamery "buomorus" oTpaxaer
CUCTEMHO-YPOBHEBBI ¥ DBOJIOIMOHHBIA TMMOAXOABl K M3YYCHHIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alMH, IBOJIIOIMH OPraHUYECKOTO MUpa Ha 3eMIle,
COXpaHEeHHUs OHOJIOTMYECKOro pa3HooOpa3usi minaHeTsl. Tak, B 10 kiacce
U3YYarOTCS. OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOTHH, SMOPHOJOTUU U
OMONIOTUN PA3BUTUSA, TEHETUKU U CEJICKIUHU, OMOTEXHOJIOTMH M CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHMUS OOydJarommuxcs 1Mo OOTaHWKE, 300JI0THH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kiacce u3y4aroTcs 3BONIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH M yUeHHe 0 Onocdepe.

VYyeOubiii mpeamer  «buomormsi»  mpuszBaH  00ecleYUTh  OCBOEHUE
00yyarouMMucs OUOJIOTHYECKUX TEOPUH U 3aKOHOB, UAEH, MPUHLIUIIOB U MPABUI,
JIe)KAINX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUHN O
CTPOCHHH, MHOTO00pa3sMH M OCOOEHHOCTAX KJIETKH, OpPTraHu3Ma, MOMYJISIIIHH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOLIUXCS HAYYHBIX JTOCTHIKEHHUSX, COBPEMEHHBIX
HCCJIEI0BAHUSX B OMOJIOTUH, MPUKIAAHBIX ACHEKTaX OMOJOTMYECKUX 3HaHUU. Jlis
pa3BUTHS M NOAJEpKAHMS HHTEepeca oOydaromuxcs K OWOJIOTMH Hapsiay co
3HAYUTEIBHBIM OOBEMOM TEOPETUUYECKOIO MaTepHUala B COJEPKAHUM IMPOrPaMMBbI
1o OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIECHUS U Pa3BUTHUS
TOW WM HMHOM oOjacTh OMONOTHH, BKIAJOM OTEUYECTBEHHBIX M 3apyOeKHBIX
YUCHBIX B PEIICHUE BaXKHEUITUX OMOJOTHUECKUX U IKOJIOTUUECKUX MPOOIeM.



Lens n3yuenus yueOHOro mpeamera «bruonorusy Ha yriryOJICHHOM YpPOBHE —
OBJIaJIcCHNE  OOYYAMOIIMMHCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © NPHOOPETCHHE YMCHHMA
HCII0JIb30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpECA K ONPEACICHHON 00nacTu
po(ecCUOHaNbHON NIESITeIbHOCTH, CBSI3AHHOM C OWOJOruMed, WIh K BBIOOpY
y4eOHOT0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTikenne 1enW W3ydeHHWs ydeOHoro mpemmera «buomorus» Ha
yryO0JICHHOM YPOBHE 00ECIIEYMBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE OOYYArONIMMUCS CUCTEMbI OMOJIOTMUECKHX 3HAHWUW: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSX, KOHIICTIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
NPaBWJIaX, COCTABIISIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHPA; O
CTPOSHUHU, MHOTO000pa3MM M OCOOCHHOCTAX OHWOJOTHMYECKHX CHUCTeM (KIIeTKa,
OpraHu3M, MOMYJISIIUs, BUI, OHoreoreHos3, ouocdepa); o BEIAAIOMIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIMXCSA C METOJAaMHU IIO3HAHUS JKUBOH TIPHUPOJIBIL:
UCCIICIOBATEILCKUMH ~ METOJaMU  OMOJIOTMYECKMX HayK (MOJICKYJISIPHOH W
KJICTOYHON OWOJIOTHH, SMOpPHOJIOTMM W OHWOJIOTMM pa3BUTHS, TCHETHUKA W
CCJICKIIMY, OWOTCXHOJOTMU ¢ CHHTETUYCCKOH OMOJIOTHH, IaJIcOHTOJIOTHH,
HKOJIOTHUHM);  METOJAaMH  CaMOCTOSITEIbHOTO  TMPOBEACHHUS  OMOJIOTMYECKUX
uccienoBaHuid B Jjabopatopum H B mpupoje (HaOmroJleHHue, HU3MEpeHue,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHWE OOYYaIOUIUMHUCS  YMEHHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAIM3UPOBATh U UCIOJIB30BaTh OMOJOTHYECKYI0 WH(MOPMAIUIO; IMOJIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW; YCTaHABIMBAThH CBSI3b MEKIY
pa3BUTHEM OHOJIOTMM U  COIMATBHO-)KOHOMHUYECKHMMU U  SKOJOTUYECKUMHU
npoOiieMaMu 4YeOBEYeCTBa; OLICEHUBATh TMOCICACTBUS CBOCH NEATENBHOCTH IO
OTHOIICHUIO K OKPY)KAIoIIeH MpUPOIHON cpene, COOCTBEHHOMY 3lI0pPOBBIO H
3MI0POBBIO  OKPY)KAIOIIWX  JIIOJICH; OOOCHOBBIBAaTH W COOJIONATH  MEPHI
npoduakTUK WHGEKITMOHHBIX 3a00J€BaHUI, TIPaBWIa MOBEJCHUS B TIPUPOJIE U
oOecrieueHusi OE30MaCHOCTH COOCTBEHHOM >KU3HEACSITEIIbHOCTH B YPE3BBIYANHBIX
CUTyallUsiX TMPUPOJHOTO M TEXHOTEHHOIO0  XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOMIMXCS WHTEIUICKTYabHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBIIAIOIIMMHUCS OTKPBITUSIMH ¥ COBPEMEHHBIMU
WCCJICIOBAaHUSIMU B OHOJIOTHH, pEIIaeMbIMH €0 TPOoOJIeMaMu, METOIO0JOTHEH
OMOJIOTUYECKOTO UCCIICIOBAHNA, MIPOBEICHUS AKCIIEPUMEHTAITHHBIX
WCCJICIOBAHNM, PEIICHHS] OMOIOTHYECKUX 3a7]a4, MOJCIUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MPOLIECCOB;



BOCIIUTaHUE y OOYyYarONIMXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIEC B
IIEJIOM U K OTZIETHHBIM ¢ 00BhEKTaM W SIBICHUSM; ()OPMHPOBAHUE IKOJIOTUIECKOH,
TCHETHYECKOW T'PaMOTHOCTH, OOMmEeHd KyJIbTyphl TIOBEACHHS B  IPHPOJC;
WHTETPAllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

nproOpeTeHHe  OOYYaIOIMUMHKCS  KOMIIETEHTHOCTH B PaIlMOHAIBHOM
MIPUPOJIONIOIB30BaHNHU  (COOJIIOICHUE TPaBWI TOBEJICHUS B MPUPOJAE, OXPaHBI
BUJIOB, 9KOCUCTEM, OHOC(hephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI U 3I0POBBS
OKpYXXaromux Jojed (coOmtoaeHuss wMep MNpopUIaKTUKKA — 3a00JIeBaHUM,
oOecrieueHre OE30MACHOCTH JKU3HEACITCIIBHOCTH B YPE3BBIYAMHBIX CHUTYAIHSIX
NPUPOJHOTO M  TEXHOTGHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYCCKUX 3HAHUW U YMEHUH B TIOBCEIHCBHOM JKU3HM;

CO3/IaHME€  YCJOBHWM  JUIsl  OCO3HAaHHOTO  BEIOOpa  OOyYaroIIMMUCS
VHIUBHUAYaTbHOU oOpa3zoBaTenbHON TPACKTOPUHU, CrocoOCTBYIOIIECH
MOCTIEYIONIEMY TPOPECCHOHATBHOMY CaMOOMPEICICHUI0, B COOTBETCTBUU C
WHAVUBUAYaTbHBIMU HHTEPECAMH M IMTOTPEOHOCTIMHU PETHOHA.

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE cpeliHero obiiero odpazoBanusi, coctaBuser 204 yaca: B 10 xmacce — 102
gaca (3 yaca B Henenmo), B 11 kiacce — 102 vaca (3 yaca B HEJCIHO).

OT60op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUS OHOJIOTUH
OCYIIECTBIISIETCSI ¢ YYCTOM CHEIU(PUKH €ro CoJepKaHWs U HANpaBJIEHHOCTH Ha
NPOJOJKEHUE OHMOJOTMYecKOoro oO0pa3oBaHMs B  OpPraHM3alUsAX CPEIHEro
npoecCuOHaIBHOTO U BBICIIET0 00pa30BaHUs.

O0s13aTeNbHBIM yCIOBUEM MTPU 00YUYEHUN OMOJIOTUU HA YTIIYOJICHHOM YPOBHE
ABJIAETCS TIPOBEJEHUE JTA0OPATOPHBIX M TMpaKTU4YecKux padbor. Takke ywacTue
00ydJaromuxcs B BBITIOJIHEHUU TMPOCKTHBIX W YUEOHO-HCCIIEIOBATEIBCKUX PadoT,
TEMaTUKa KOTOPBIX OMpENENseTCs y4uTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTEPHUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHM.




COAEPXAHUE OBYUYEHUA
10 KJIACC

Copnepxanue MpOrpamMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyaapctBeHHoi utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi kak Hayka

CoBpemeHnHasi Ouojorusi — KOMIUIEKCHas: Hayka. KpaTkasi uctropus pa3BUTUS
Ouonornu.  buonmornueckne HayKd M H3y4aeMble ~ UMU  MPOOJIEMBI.
OyHAaMEHTaJIbHbIC, NPUKIAJHBIE M TOUCKOBBIE HAYy4YHbIE MCCICJOBAHUS B
OuoJioruu.

3naueHue Ouojoruu B (HOPMUPOBAHUM COBPEMEHHOUN €CTECTBEHHO-HAYyUYHOMU
kaptuabl mupa. I[Ipodeccun, cBsizanHbie ¢ Ouosiorueil. 3HayeHUe OMOJIOTHHU B
MPAKTUYECKON JEATEIbHOCTH 4YEJOBEKAa: MEIUIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeui, I'. Mennens, B. U. Bepnanckuii, U. I1. TlaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /. K. benses.

Tabnuupel u cxembl: «CBsi3b OMONIOTMM C JIPYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M UX H3YyUYeHHE

XKuBble cucTeMbl Kak mpeaMerT u3zydeHus Ouosjoruu. CBOWCTBAa KHUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOTO COCTaBa, JHCKPETHOCTb U ULEJIOCTHOCTD,
CIOKHOCTh U YIHOPSAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHW3aLusl,
CaMOBOCIIPOM3BEAECHUE, PA3IPaKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyy HKUBBIX CHUCTEM: MOJIEKYJSPHbIM, KJICTOYHBIH,
TKAHEBBIH, OpPTraHU3MEHHBI, MOMYJISIHUOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(bmoreoneHoTnyeckmii), OmochepHbrit. IIporecchl, NPOUCXOA[IIHE B KUBBIX
cuctemax. OCHOBHbBIE TpHU3HAKH >KUBOro. JKM3Hb Kak (opma CyIIeCTBOBaHUS
Marepun. Hayku, n3ydaromue >xuBble CUCTEMBI Ha PA3HBIX YPOBHSAX OpraHU3aLlNH.

N3yuyenue xuBbIX cucteM. Metonbl Ouonormueckord Hayku. HaOmionenue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. llonsaTue o 3aBUCUMON U
HE3aBUCUMOW mepemeHHOW. [lnaHmpoBanme »skcnepumeHnTta. lloctaHoBka wu
npoBepka rumnote3. Hynesas runore3a. [loHsTre BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owuomormueckux maHHbIX. OIEHKa JOCTOBEPHOCTH TOTYYEHHBIX
pe3ynbraToB. [lpyumHBI uCKaxkeHUs pe3ynbTaToB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuielt u cxembl: «OCHOBHBIE TIpU3HAKU >KU3HHWY, «buonorunyeckue
cucrteMbl», «CBOWCTBA JKUBOW MAaTepun», «YPOBHU OPraHU3alMU KUBOU
npuposib», «CTpoeHue MKUBOTHOU KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEYECKOro opranusMa», «buoreonenosd», «buochepar», «Meroab
W3YUYEHUS )KUBOUW TIPUPOIBI.

O6GopynoBanue:  jJabopatopHoe  O0OpyJdoBaHUE  JUIS MIPOBEACHUS
HaOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE paA3IMYHBIX METOJIOB IpHU
W3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QyHKIMOHANbHAS e€IuMHULA >kuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOW KJIETOYHOMN
TEOPHH.

Meronbpl  MOJNEKYJISIpHOM M KJIETOYHOM  OMOJNOTUH:  MHKPOCKOIIHS,
xpomatorpadus, 3ekTpodope3, METOJl MEUYEHBIX aTOMOB, AuddepeHnnaIbLHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @hukcuposamnmvix
K1emok. DNEeKTpOHHas MUKpockonus. Kougokanvnaa muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. Illneitaen, P. Bupxos, K. M.
bap.

Tabnuuel n cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITUI.

O6opynoBaHre: CBETOBOM MHUKPOCKOIN, MHUKPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTepUaTbHBIX KIETOK.

IIpakTuyeckass padora «l3yuyeHne MeETOMOB KIETOYHOH OHOJIOTHUHU
(xpomartorpadus, anexrpodopes, auddepeHaTbHOe IEHTpU(]yrupoBaHue,
[ILIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKU

XUMUYECKUA COCTAaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bona u e poib Kak pacTBOpUTENA, pPEareHTa, y4acTU€ B CTPYKTYPUPOBAHHUHU
KJIETKH, TEIUIOperyasiuui. MuHepalbHble BellecTBa KJIETKH, UX OHOJOorhyYeckas
poJsib. POnp KATHOHOB M aHWOHOB B KIIETKE.

Opranuyeckue BellecTBa KIETKUA. buonornuyeckue mnoiauMmepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekyinbl. [lepBuunas
CTpyKTypa Oenka, MenTHAHAs CBsI3b. BTopWuyHas, TpeTWdYHas, 4YEeTBEPTHUYHAS
cTpykTypbl. JleHatypauusi. CpoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonoruueckue pynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapUibl, OJTUTOCAXapU bl U MOJIUCAXAPUIBI.
OO6mmii 1maH CcTpoeHHs U (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue pyHKIMH YIII€BOIOB.

Jlununel. 'mapodunsHo-ruapodoOHBIE cBOMcTBA. Kitaccudukanys aunuaos.
Tpurnuuepuasl, QGocPoaunuasl, BOCKH, cTepounabl. buonorudeckue GyHKUUUA
munuaoB. OO1ue cBoMCcTBa OMOJIOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOJTYTIPOHUIIAEMOCTb.

Hyxnennossie kucnorsl. JJHK um PHK. CrtpoeHne HYyKIEHMHOBBIX KHUCIOT.
Hyxneotunsl. Ilpunuun xommuiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornueckue gpynkiuu JTHK.
Buas PHK. ®yukuun PHK B knetke.

Crpoenne monekynbl AT®. Makposprudeckue cBa3u B Mojekyine ATO.
buonorunyeckue pynkuuun AT®. BoccTaHoBiIeHHbIE TEPEHOCUNKH, UX (PYHKIUU B
knetke. Jlpyeue Hyxkaeozuompugocpamer (HTD). Cexenupoanue JIHK.
Memoovl cenomuxu, mpancKpunmomMuKu, NPOMmMeoMUKU.

CtpykTypHas Ouosiorusi: OMOXMMHUYECKUE U OHOo(dHU3NYEeCcCKne UCCIeI0BaHUS
cocTaBa M TNPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Moodenuposarnue
CMpYKmypuvl U QYHKYUti 6UOMOAEKYI U Ux Komniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMONEKYL U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuu

[Toptpetsr: JI. Ilomunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XMMHYECKHX 3JIEMEHTOB B  HEKHBOU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KHBOM IPHUPOIE».

Tabnuuer u cxembl: «llepuonuueckas Tabnviia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOJbI», «BemectBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIeKyTbl  Oenka», «CTpyKTypbl OEIKOBON MOJEKYIbl», «CTpOeHHE MOJIEKYI
yraeBoJoB», «CTpoeHue MOJeKyn JunuaoB», «HyKIEeMHOBbIE KHCIOTBI»,
«Ctpoenue moinekyisl ATO.

O6opynoBaHue: XUMUYECKas MOCYy/1a U 000pyIOBaHHE.

JlabopaTopHasi pa6ota «OOHapyXeHHE OCIKOB C TTOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlabopaTopHass  padora  «lccinemoBaHuMe ~— HYKICHMHOBBIX  KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue u yHKIMH KJIETKH

Tunbel KJIETOK: JyKapuoTHyeckass u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00Pa30BaHUS KIICTKH.



CrpoeHnue npokapuoTuyeckou kiaeTku. Kinerounas cteHka OakTepuid v apXeu.
OcoOEeHHOCTH CTpPOEHHsI TeTepOTPO(HONM M aBTOTPOPHOM MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3AX.

Crtpoenue U (yHKLIIMOHUPOBAHUE YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (mnasManemma). CTpykTypa IMIIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyl0 MeMOpaHy: MacCHUBHBIN
(nuddysus, obnerueéHHas aud@ys3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTuBHbIM TpaHcnopt). [lomynponunaemocts MemOpanbl. PabGorta HaTpwmii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, rpuboB.

[utomma3ma. [uto3omne. [lutockener. [Bmxenue nurormiazMbl. OpraHoOUIbI
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOMAbl KJIETKU: JHAOIIa3MaTH4YecKas CeTb
(BIIC), anmapat I'onbaxu, JU30COMBI, WX CTpoeHHWE M (PyHKuuH. B3aumMocBssb
OJIHOMEMOpPAHHBIX OPraHOUAOB KIEeTKH. CTpoeHHe TpaHyJIspHOTO PETUKYIyMa.
Mexanuzm nanpaenenus oenxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpaHyisipHbId)  DHJIOIUIA3MATHYECKUN
petukynym. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoxcu. Copmuposka benxkoe 6 annapame [onvoocu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KiIeTok. Kiiertounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWABI  KIETKH:  MHUTOXOHAPHUHM,  IUIACTHUBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumbuocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoerne u (QYHKIIMM MHUTOXOHApUM U TuiacTuid. [lepBudnbie,
BTOPUYHBIE W  CJOXHBIE  IUTACTUIBI  (DOTOCHMHTE3UPYIOIIUX  IYKAPHOT.
XJIOpOIUIACTHI, XPOMOILUIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTku CTpoeHue ¥ GyHKIHMH HeMeMOpaHHBIX
OpraHoOUJ0B KJIETKH. PuGocomsr. IIpomesicymounvie Qunamenmeol.
MuxkpodunameHTsl. AKkmuHogvle  Muxpoguramenmol. MBIIIEYHBIE  KIIETKH.
AKmuno8ble KOMNOHEHMbl HeMbluleuHblX Kiemok. MukpoTpyoouku. Kietounsrit
ueHtp. CrTpoeHWE U [BHXKEHHE JKTYTHKOB U pecHUYEK. MUKpOTpyOOUKH
nuToriasmel. LlenTpuons. benxku, accoyuuposanuvie ¢ MUKpoguiamenmamu u
muxpompybdouxamu. Momopnvie benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUoOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
bynakiuu. Sneprpiii  6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpoMOcoM B HHTepha3HOM sape. Jyxpomamuu u cemepoxpomamut. benku
XpOMaTHHa — THUCTOHBI. J[unamuka s0epHOU 00010YKU 6 mumosze. Foephulil
Mpancnopm.

Kinerounsle BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuet 1 cxembl: «CTpoeHHE JYKApUOTHYECKOW KieTkm», «CTpoeHue
KUBOTHOW  KJIEeTKW», «CTpoeHWE  pacTHTENbHON  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHIECKON KIICTKI.

OOopymoBaHHEe: CBETOBOW MHMKPOCKOII, MHKpPOIIpPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MHKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

Jlaboparopnass pabGora «l3yueHwe CTpO€HHS KIETOK Pa3JIUYHBIX
OpPTaHU3MOB.

IIpakTnuyeckas padora «/3yueHne CBONCTB KJIETOUHONH MEMOPAHBI».

JlabopaTopHas pabora «lccienoBanue MmiasMonn3a U JEMia3Moiu3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTuueckass padora  «l3ydyeHue  JBWKCHHSI  ITUTOILIa3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0OMeH BellleCTB U MpeBpallleHue JHEPTUHN B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTaboyim3Ma. Tumsl oOMeHa
BEIICCTB: aBTOTPO(HBIM W TeTepOTPO(HBIA. YdYacTHe KHUCIOpOJa B OOMEHHBIX
nmpoiieccax. JHepreTuueckoe obecrieueHue KieTku: TmpeBpamieHue ATD B
oOMEHHBIX Tporeccax. DepMEHTATUBHBIH XapakTep peaKIWid KICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JEHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. benku-
aKTUBATOPHl M OENKU-UHTHOUTOPHL. 3aBUCHUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX
peakuuii OT pa3NIuYHbIX (AKTOPOB.

[lepBuYHBI CUHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AHoKcuceHHbl U OKcueeHHblll omocunme3 y 6axmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Polb XJIOpOIIacTOB B IMpoIiecce
dboTocunTe3a. CBeroBas u TeMHOBas pa3bl. omoodvixanue, Cs., Cs. u CAM-munsi
gomocunmesa. IIponyKTHBHOCTh (GoTOCHHTE3a. BnusHue pa3nudHbIX (HAKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHue (HOTOCUHTE3A.

XEeMOCHHTE3. Paznoo6pazue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaYCHHE XEMOCUHTE3A.

Ana’poOHbIe opranu3mbl. Buasl Opoxenus. [IpoaykTel OpokeHHS W HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIH O0JIC3HEH.

AdpoOHBIE OpPTraHU3MBlI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTam. [ THKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TITIOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
mporieccax omomorndeckoro okuciaeHus. [{uknmnyeckue peaknun. OKUCIUTETEHOE
dbochopunmpoBanue. Inepeus membpannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoti AT®-cunmaszwi. llpeumyinecTBa adpoOHOTO MYyTH
oOMeHa BelecTB nepeji aHa3poOHBIM. DHPEKTUBHOCTH IHEPTETUUECKOTO 0OMEHA.

JdemoHcTpanumn

[loptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl U cxembl: «DOTOCUHTE3Y, «DHEpreTUUecKuil ooMen», «bruocunTes
oenkay, «CtpoeHue GpepMeHTay, «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, 00OpYyAOBaHHWE AJi MPUTOTOBIICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopnass  pabora «l3ydyeHue  KATAIMTUYECKONM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMIIa3bl WIHM KaTalasbl)y.

JlabopaTtopHass paGora «I3yueHue (HEpMEHTATUBHOIO paCIHICIIIICHUS
MEPOKCHUIa BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass pa6ora «CpaBHeHHE TIpollecCOB  (OTOCHMHTE3a W
XEMOCHUHTE3a.

JlabopaTopHas paGota «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HacsiencrBenHasi uHgopManusi M peaju3anus e¢ B KJIeTKe

Peakniun matpuyHoro cuHresa. [IpUHIIMIT KOMIIJIEMEHTAPHOCTH B PEAKITUAX
MaTpPUYHOTO CUHTe3a. Peanu3anusa HacneAcTBeHHON nHpopManuu. ['eHeTHUeCcKHit

KO, ero cBoicTBa. TpaHckpunuus — Matpuunblii cuHTe3 PHK. IlpuHnums

TPAHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIEIBHOCTh, ACUMMETPUYHOCT.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancmsiius u e¢ stanbl. Yuactue TpancnopTtHeix PHK B 6nocunTese 6enka.
VYcnoBust Ouocunteza Oenka. KomupoBanwe amuHokucior. Pomnb pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKapUOT M 3YKApHOT. Peryndius akTUBHOCTH I'€HOB Yy Hpokapuor. ['mmoresa
onepona (®. XKako6, XK. MaHo). MonexynsapHnvie mexanuzmvl IKCNpeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsius oOMEHHBIX
MpoLeccoB B kineTke. KineTouHsiil romeocTas.

Bupycwl — HekieTounbie (OpMBI )KU3HU U 00NHUraTHbie napa3utbl. CTpoeHue
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. JKu3HeHHbIU YUK
JIHK-cooepocawux  supycos, PHK-cooepocawux eupycos, obaxmepuogpazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHble 3a00neBanus 4yenoBeka, »KMBOTHBIX, pacteHuid. CIIN, COVID-
19, conmanbHbIC B MEAUITMHCKUE TTPOOIEMBI.

buoungopmamura: unmezspayusa u ananuz borvuiux maccueos («bigdatay)
CMPYKMYPHLIX OUon0cUYecKux oanHvlx. Hanomexunonoeuu 6 buonocuu u meouyume.
lpoepammupyemole hyuxkyuu b6eaxkos. Cnocobvt 00cmasKu 1eKapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konsnos, 1. 1. IBaHOBCKUIA.

Tabmuuel u cxemsbl: «buocuntes 6enkay», «l'eHeTuueckuit kon», «Bupycb»,
«bakrepuodarn».

IIpakTnuyeckas padora «Co3naHne MOJEIN BUpYyCay.

Tema 8. /KusHeHHBII HUKJ KIeTKH

Knerounslii 1mukin, ero mnepuoasl W perymsiuud. HMHtepdaza u  MHUTO3.
Oco0eHHOCTH TpolieccoB, MpoTekarmux B uHTepdase. IloaroroBka KieTku K
nenenuto.  Ilpecunretndeckuid  (MOCTMUTOTHUYECKHM),  CUHTETHYECKUM U
NOCTCUHTETUYECKHUM (TPEMUTOTHUUECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JJHK — perumkanusa. IMpunnunsr penumkanuu JIHK:
KOMIUIEMEHTApHOCTb,  MOJIYKOHCEPBATUBHBI  CHHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm perumkauuu JJHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u

TenoMepaza. XpPOMOCOMHBIM HabOp KIETKM — KapuoTuil. JIUIUIOMAHBIA ¢
rariouaHbeld - Habopsl  XpoMocoM. ['oMonoruunbie  xpoMocombl.  [lojoBbie
XpPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguum MUTO3a M NIPOUCXOASAIIME B HHUX

npornecchl. Tunbsl Muto3a. KapuokuHe3 u uutokuHe3. buonorndeckoe 3HaueHue
MUTO3a.

Perynsuusa mutoTMyeckoro uukina kietku. IIporpammupyemasi KieTO4Has
ruOeNb — aroITo3.

Knerounoe snpo, XpoMOCOMBI, (YyHKIIMOHAJIbHAsI T€HOMHKA. MexaHuzmbl
npoaugepayuu, ougpgepenyuposku, cmapenus u eubeau xiemok. «l{ugposas
K1emKka» — buoungopmamuiecxkue mooenu OYHKYUOHUPOBAHUS KIemKU.

JdeMoHCTpanuu

Tabmumpl u cxeMbl: «KU3HEHHBIN UK KICTKWY», «MuTO03», «CTpOoeHHE
xpomocom», «Pemukanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOIIpenapatsl: «MUTO3 B KJIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «M3yyeHne  XpoMoOCOM Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENaparax).

Tema 9. CTpoenue u yHKIMH OPraHUu3MOB

buonoruueckoe pazHooOpas3ue OPTaHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJTbHBIE, MHOTOKJICTOUHBIC OPTaHU3MBbI.
OCOOCHHOCTH  CTPOCHHSI W JKH3HEJCATCIHHOCTH OJTHOKJIETOYHBIX

OpraHu3MoB. baktepum, apxeu, OIHOKIECTOYHbICE TPHOBI, OJHOKJICTOUYHBIC
BOJIOPOCIIH, APYTHe NPOTUCTHI. KOTOHUAIbHBIE OPTaHU3MBI.



B3aumocCBsa3p 4acTed MHOIOKJIETOYHOI'O OpraHus3ma. TKaHW, OpraHbl U
cuctembl opranoB. OpraHusMm Kak eauHoe nenoe. ['omeocras.

Tkanum pactenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3zoBaTeibHad,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOCHHS,
(YHKUIUH U pacronoKeHus: TKAaHEW B OpraHax pacTeHH.

TkaHu XKUBOTHBIX U YEJIOBEKA. THUIBI UBOTHBIX TKAHEW: 3MUTEIHAIbHASA,
COCIMHUTENIbHAsA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
PacMoJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble W T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBbI OPTraHOB )KMBOTHBIX U YellOBeKa. DYHKIIUU OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenHuid. CKeJaeTbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COETMHEHUS KOCTEH.

JIBrokeHre  opraHu3moB.  JIBUJKEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMeOOuIHOE, KTYTUKOBOE, PECHHYHOE. [[BM)KeHHME MHOTOKJIETOYHBIX PACTEHUM:
TPONMU3MbI M HACTUHU. JIBMJKEHHME MHOTOKJIETOUHBIX HUBOTHBIX W YEJIOBEKA:
MbIlIeuHas cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. lloryomenne BOABI, YIJIEKMCIONO Trasza H
MHUHEPAJIBbHBIX BEIIECTB pacTeHUsAMHU. lIuTtanue xuBOTHBIX. BHyTpuUIlOnOCTHOE U
BHYTPHUKJIIETOYHOE TNuuIeBapeHue. IIuTaHne NO3BOHOYHBIX JKUBOTHBIX. OTIEIBI
NUIIEeBapUTENbHOro Tpakrta. [lumesapurenpHble xene3bl. [lumieBaputenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pacteHuit. Jlpixanue xuBoTHBIX. [uddyszus
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHoe nbixaHue. JIpixatenpHasi MOBEPXHOCTD.
XKabeprnoe u nérouHoe apixanue. J[pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX IMO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucTeMa ueloBeKa. MeXaHM3M BEHTWIALMHU JICTKHUX Yy NOTUL H
MIIeKONUTAtOMMX. Perynsnus apixanus. JprxateabHbie 00 BEMBI.

TpaHcOpT BELIECTB y OPraHU3MOB. TpPAHCIIOPTHBIE CUCTEMBI PACTECHUM.
Tpancnopt BemiecTB y KUBOTHbIX. KpoBeHOCHass cuctemMa M €€ OpraHbl.
KpoBeHocHass cucrtemMa T1O3BOHOYHBIX JKMBOTHBIX U yenoBeka. Cepare,
KPOBEHOCHBIE COCYABbl M KpoBb. Kpyru KpoBooOpalieHusi. IBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX )KMBOTHBIX. PaboTta
Cep/lia U €€ PeryJssiusl.

Beigenenne y opranusmoB. Beigenenue y pacteHuil. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyoiau. Oprasbl BblaeseHus. PunbTpanus,
CeKpelMsi U 00paTHOE BCAChIBAHME KAaK MEXaHW3MbI PaOOThl OPraHOB BBIICICHMUS.
CBs3b MOJIOCTH TeJIa ¢ KPOBEHOCHOM U BBIJICIIUTENBLHOM cUCTEMaMU. Briienenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue u (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKIETOYHBIX OpPraHu3moB. CHOpbI
OakTepuii M ULUCTHl MPOCTEHIIMX. 3alldTa y MHOTOKJIETOYHBIX pPAaCTEHUU.
Kyrtukyna. Cpeacrsa macCUBHON M XUMUYECKON 3a1IUThl. DUTOHIIUBIL.

3amMTa y MHOTOKJIETOYHBIX JKUBOTHBIX. I[IOKpOBBI M HMX NIPOU3BOJHBIE.
3ammura opranusma ot OosesHeil. UMMmyHHas cuctema uenoBeka. KileTo4yHbId U
IYMOpPAJIbHBIH UMMYHUTET. BpoXACHHBIH W NpUOOPETEHHBIN crHerupuyecKuii
UMMyHHUTET. Teopusi KjIoHalbHO-cesneKTUBHOro ummynutera (I1. Dpmaux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. PoJib BpOXKACHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocte W perynsuus y  OpraHu3moB. Pasapaxumocts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTs M perymanus y
pacteHuil. PocToBbie BelllecTBa U UX 3HAUYCHUE.

HepBuasi cucrema u pedrekropHas peryisuus y XUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI
y KUBOTHBIX. OTHENBI TOJOBHOTO MO3ra IMO3BOHOYHBIX >KUBOTHBIX. Peduiekc u
pednexropHas nyra. be3ycioBHble 1 yCIOBHBIE pe(dIEKCHI.

['ymopasibHas peryssanus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX U 4YEJIOBEKA.
JKene3pl DHOOKPUHHOM CUCTEMBI M HUX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DHIOKPUHHON cucTeM. [ umnotanamo-runoduszapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. [TaBnos.

Tabmuuel u cxembl: «OTHOKIETOUHBIE BOIOPOCTN», «MHOTOKIETOYHBIC
Bogopociny, «bakrtepum», «lIpocreiimmue», «Opranbl IBETKOBBIX PACTCHHII»,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBbie cuctemMbl», «CTpoeHue cTedIsy,
«CTpoeHue JIMCTOBOM IUTACTUHKM», «TKaHM XUBOTHBIX», «CKeleT 4YeloBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBbI11euHast CHUCTEMaA,
«BpinenuTenbHas cuctema», «OHAOKpPHHHAs cucTteMa», «CTpOEHHE MBILILBDY,
«IMMyHUTETY, «KH1meuHonoa0CTHRIE, «CxeMa  THTaHUA  PaACTECHHII»,
«KpoBeHOCHBIE CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THAPBD,
«CtpoeHue miaHapun», «BHyTpeHHee cTpoeHHMe N0KIeBOro uepss», «HepBHas
cucreMa poio», «HepBHas cucrema ssrymkm», «HepBHas  cuctema
npecMbikaronuxcsa»,  «HepBHas  cucrema  nmuny, «HepBHas — cucrema
MIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduekcy.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONPENAPAThl OJHOKJIETOYHBIX
OpraHU3MOB, MHUKpONpENapaTbl TKaHEH, PAKOBHHBI MOJUIIOCKOB, KOJUIEKUUHU
HACEKOMBIX, WIJIOKOXKHX, UBbIE SK3EMIUISIPhl KOMHATHBIX pacTEHUU, repdapuu
pacTeHUl pa3HBIX OTMAENIOB, BIIAXHbIE IMpenapaTbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUe AJiA TEMOHCTPALMH MOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmaia U 0elIKoB Mo 1elcTBUEM (GEepMEHTOB, 000PYAOBaHUE IS
JIEMOHCTpAIMU OMBITOB 1O U3MEPEHUIO )KU3HECHHOW €MKOCTH JICTKHUX, MEXaHHU3Ma
JIbIXaTeIbHBIX JBUKEHUM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabGoparopHasi padora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTopHas padora «/3yuyeHre opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOKEHHUsI OPraHuU3MOB: Oecrojioe (BKJIOYas BEreTaTMBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHHUS:  MOYKOBAaHUE,  CIOPYJISIuS,
(dparMeHTanus, KJIOHHPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonmoBbie KieTKH, WM rametbl. Meio3. Craguu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbICI
Melo3a M TOJIOBOro Imporecca. Meilo3 U €ero MecTo B JKMU3HEHHOM ITUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10JI0BBIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPUOHAIBHOE pa3BUTHE KHUBOTHBIX. (CrocoObl
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopghocenos u mooeru mopgoeenesa. Cramum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenume. Tumsl  apoOieHUS.
Jlemepmunupogannoe u HedepmunupogamnHoe OpobnaeHue. bnacmyna, munol
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIICKOMHUTAIOMINUX. 3apOJbIIICBhIC JIHMCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEH U3 3apOJbIIIEBbIX JUCTKOB. B3auMHoe
BIIMSHUE YacTed pa3BUBAIOLIEroCs 3apojblma (3MOpHOHAIbHAS WHIYKIIUSA).
3aknajgka IUlaHAa CTPOCHUS JKUBOTHOTO KAaK  pe3yJbTaT HEpPaAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha SMOpPUOHATIBHOE pa3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIIECH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpmoHanbHBIA Tepuon. [Ipsmoe u
HempsiMmoe pas3BuTue. Pa3zButue ¢ metamopdo3oM y OECHO3BOHOYUHBIX H
MMO3BOHOYHBIX UBOTHBIX. buoliornueckoe 3HaUYe€HHE MPSIMOTO0 U HEMPSIMOTro



pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoJe. Tumbl pocTta XKUBOTHBIX. DakTOpHI
PEryJsiliii POCTa KUBOTHBIX U yeioBeka. CTauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y XKUBOTHBIX U 4esnoBeka. [lepuonbl oHTOreHes3a uenopeka. CTapeHue u CMepTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacrteHuid. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM 1HMKJIe pacteHuidl. OOpa3oBaHue cCHop B IIpolecce Meko3sa.
I'amerorene3 y pacreHuidl. OIIOAOTBOPEHHE M PAa3BUTHE  PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Yy LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHUE CEMEHHU.

MexaHu3MBbl peryJsiiuid OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpanumn

[Toptperst: C. I'. HaBamun, X. lllneman.

Tabmunbsl U cxeMmbl: «BereratnBHOe pasMHOXeHHE», «THUIBI Oecroysoro
pa3MHOXKEHUS», «Pa3zMHOXEHHE XJIaMUIOMOHANbD», «Pa3MHOMXEHHE 3BIJICHBI»,
«Pa3MHOXeHNEe TUAPBDY, «Melo3y, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
SUIEKIETK W crepmarto3oniay, «OCHOBHBIE CTaauu OHTOreHesan, «lIpsmoe u
HEmpsMoe pa3Butuey, «Pa3Buthe Malckoro xyka», «Pa3BuThe capaHumy,
«PazBute JATYHIKW», «/[BOWHOE OMIOJOTBOPEHUE Yy IIBETKOBBIX PACTCHUII»,
«CTpoeHHEe CeMSIH OJHOJOJIBHBIX U JBYJOJIbHBIX pacTeHU», «KU3HEHHBIN LMK
MOPCKOM  KamycTbD», <«OKM3HEHHBIM LMKI MXa», <«KW3HEHHBIM  LUKI
NAMOPOTHHUKAY, «KU3HEHHBIN LIUKII COCHBDY.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnapaTbl SULEKIETOK |
CIIEpMaTo30M10B, MOAENb «LIUKIT pa3BUTHUS JIATYILKN.

JlaGoparopHasi padora «l3ydeHue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckasi padora «BbIsiBICHHE NPU3HAKOB CXOJICTBA 3apOJbIIIEH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «CrpoeHHEe OpraHoB pa3MHOMKEHHUS BBICIINX
PaCTEHUI.

Tema 11. T'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH
OPraHuU3MoOB

Hctopust cTaHOBIEHUS U pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengnens, I'. ne ®puza, T. Moprana. Ponb oTeuecTBEHHBIX YYCHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. KonbiroBa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®mmmuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MOHATHUS U CUMBOJIbL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJbTEPHATHUBHBIE MPU3HAKH, JIOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEePO3UT0Ta, YUCTAs JIMHUS, TUOPUJIBI, TEHOTHUIT, (PEHOTHII.



OCHOBHBIE ~ METOABl ~ TEHETHKW:  THOPUIIONOTUYECKHUHM,  IUTOJOTHUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKHM.

JdemoHcTpanumn

[loptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopnas pabdora «Jlpo3oduna kKak OOBEKT TEHETHYECKUX
UCCIIENOBAHUI.

Tema 12. 3axoHOMEePHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us ruOpUIOB MepBOro nokojeHus. [IpaBuno gomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclIeluieHUsl Mpu3HakoB. L{uTonornmueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI raMeT.

AHanu3upyroniee ckpemrbanue. [IpoMeXyTOUHBIN XapaKkTep HACJIEIOBAHMS.
Pacmiennenre npu3HakoB MPU HEMTOJIHOM JOMUHUPOBAHUH.

JHuruOpuaHoe ckpeuBanue. TpeTuil 3akoH MeHienst — 3aK0H He3aBUCUMOTO
HAcJeJOBaHUs  IPU3HAKOB. [{uTosmoruueckue OCHOBBI  JIUTUOPHUIHOTO
CKpEILIMBAaHUS.

CuerienHoe HacienoBaHue npusHakoB. Paboter T. Moprana. CuernsieHHoe
HacJIeI0BaHUE T'€HOB, HApYILICHUE CLEIUJICHUS MEXJIy T'eHaMH. XPOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'eneTuka nona. XpoOMOCOMHBI MEXaHU3M OIPEIEIEHUS 1M0Ja. AYyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U reTepOoraMeTHBIM T0J. [ eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMOcoM. HacnenoBanue nprusHakoB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [neioTponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBIM ajuenu3M. B3auMonencTBue HeEaUICIbHBIX TI'€HOB.
KommniementapHocts. Onuctas. [lonumepus.

['eHeTnyecknii KOHTPOJIb pPAa3BUTHs PACTCHUM, XMWBOTHBIX M YEJIOBEKa, a
Takke (DU3MOJIOTHUECKUX TMPOIECCOB, TMOBEACHHUS M KOTHUTUBHBIX (DYHKITHIA.
['eneTnueckre MeXaHW3Mbl CHUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IUH — MHKpPOOHOM». ['€HETHYeCKHE AacheKThl KOHTPOJS H
M3MEHEHHS HACJICICTBEHHON NH(OPMAITH B TIOKOJIEHUAX KIECTOK M OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxemsbl: «IlepBbIit 1 BTOpOil 3akoHBI Menaens», « TpeTuii 3akoH
Mengaens», «AHanmu3upymromee ckpemuBanuey, «HemoaHoe aTOMHUHUPOBaHHEY,
«CUeryieHHOe HacJeOoBaHUWE MPU3HAKOB Yy Apo3ouibly, «['eHeTnka moJay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiasy, «KapuoTtunm OTUIBIY,
«MHOXECTBEHHBIN alIeIM3M», « B3auMo1eiCTBHE TCHOB.

OGopynoBaHue: Mojelb JJsi JAEMOHCTpalldd 3aKOHOB €IWHOO0Opa3us
rUOpHUIOB TIEPBOTO TOKOJCHUS M paCUICIJICHUS MPU3HAKOB, MOJACHb JJIs
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOTO HAcCJEJOBAHUS NPU3HAKOB, MOJENb JJs
JEMOHCTpPAllMU CILEIJIEHHOTO HACJIEIOBAHUSA MNPU3HAKOB, CBETOBOW MHUKPOCKOII,
MUKporipenapart: «J[po3oduar.

IIpakTnueckas pabGora «l3ydeHue pe3yabTaTOB  MOHOTHOPHUIHOTO
CKpEIIUBaHUS Y APO30(PIIBI».

IlpakTuueckass  padora  «l3yuenue  pe3ynbTaTOB  JTUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PHIBI».

Tema 13. 3akoHOMepHOCTH H3MEHYNBOCTH

B3aumopeiictBue reHoTHna W cpeAbl mpu  (GopMupoBaHUM (PeHOTHMA.
N3MeHunBOCTh Mpu3HAKOB. KayecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Bujbl
M3MCHUYMBOCTH: HEHACJICICTBCHHAS 1 HACJICICTBCHHAS.

MoaudukanuonHas HW3MEHYUBOCTh. Ponb cpenbl B (opMHpOBaHUU
MoAUGUKAITMOHHONW M3MEHUYMBOCTH. HopMa peakiuu mpusHaka. BapuannoHHBINH
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKALMOHHON
W3MEHYMBOCTH.

I'eHoTunuueckass U3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Buipl reHOTHIINYECKOM U3MEHUNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTH. Mei03 W TIOJIOBOM MpoIlecc — OCHOBA
KOMOMHATHUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JaHUH
TEHETHYECKOT0 pa3HooOpa3us B Mmpejiesiax OJTHOTO BUA.

MyTanroHHass W3MEHYMBOCTb. BuIbl MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbICE MyTauuu. SaepHble U
UToIIa3MaTuyeckue Myrtanuu. CoMaTHYecKue W TMOJOBble MyTaluu. [IpuduHb
BO3HUKHOBECHUS MyTauui. MyTareHpl W HX BIHUSHHE HA OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O MpOIecca. 3aKOH TOMOJIOTUYECKHUX PSIJI0B B
HacnencTeeHHo m3meHunBoctu (H.W. BaBuioB). BHesinepHass M3MEHUHUBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POJIb  SNUSEHEMUUECKUX @GaKkmopos &
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYUECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBunos.

Tabmumer w cxembl:  «Buasl  w3MeHuUmBOCTHY», «MoaudukaruoHHasS
W3MECHYHUBOCTHY, «KombOuHaTHBHAs W3MECHYHUBOCTBY, «Meiio3»,
«OnnongoTBopeHuey, «I'eneTndeckue 3a00eBaHNs YEIOBEKay, «BUIbI MyTaIuiiy.



O6opynoBaHue: XKUBbIE W TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHUM,
pucyHku (pororpadun) )KMBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGoparopuast pabora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOIUu(UKAIUOHHOW HW3MEHUYMBOCTH. [locTpoeHue BapuallMOHHOTO psAna U
BApUALlMOHHOU KPUBOIN».

IIpakTuueckass padora «Myrtanuu y aApo3odmibl  (Ha  TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eHeTnKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas NporpaMma HCCIEAOBAaHHUS T€HOMA
yejaoBeka.  MeToabl  M3YyUYeHMSI TE€HETHMKM  YEJIOBEKa: TIEeHEaJIOTMYECKHi,
OJIN3HEIIOBBIN, IUTOTCHETUYECKUM, MONYJIAIIMOHHO-CTATUCTUYCCKUM,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOe OmpeAeICHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIE 3a00JIeBaHUS YellOBeKa. | eHHbIE U XPOMOCOMHBIC
0one3HH uyenoBeka. bone3HM ¢ HacIeACTBEHHOW MpeApacroioKEHHOCTHIO.
3HaueHUE MEIMIIMHCKONW TeHETHUKU B MPEIOTBPAIIEHUH U JICYCHUU T'CHETHYECKUX
3a00J7eBaHUi YelloBeKa. MeIUKO-TeHeTUUeCKOe KOHCYIbTUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCMEKThl UCCICIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie (akTopbl TMOBBIIMIEHHONW YYBCTBUTEIIBHOCTH YelOBEKa K
(bu3MUecCKOMY U XUMUYECKOMY 3arpsA3HEHUI0 OKpYsKarolien cpenbl. [ eneTnyeckas
IPEAPACTION0KEHHOCT YEIOBEKA K TATOJIOTUSIM.

JdeMoHCcTpamuun

Tabmumel u cxembl: «Kapuotun demoBeka», «MeTOJbl U3YYEHUS TCHETHKU
yesoBekay, «I eneTnyeckre 3a001eBaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJIOCTOBHOW.

Tema 15. Cenexuusi OpraHu3mMoB

JlomecTuKamusi M CEJNEKUUs. 3apOXkKACHUE CENEKIMU W JOMECTUKAIUU.
VYuyenne H. W. BaunoBa o IleHTpax mNOpoucCXoXAEHUS W MHOTrooOpasus
KYJIbTYPHBIX pacTeHuil. Ponb cenekuuu B CO31aHUMM COPTOB PACTEHUN U IOPOJ]
#&uBOTHbIX. CopT, TMOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKUX pAIOB B
HaciaeAcTBeHHOM wm3MeHumBocth H. WM. BasumiaoBa, ero 3HaueHue 1
CEJICKITMOHHON PabOTHI.

Metoasl ceneKIMOHHOM paboThl. McKycCTBEHHBIM OTOOp: MacCOBBIM U
WHAUBUYaIbHBIM. JTansl KOMOMHAIIMOHHOM CCJICKIINU. HUcnrwiTanne
MpPOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C MOMONIBIO OILIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP MO TEHOTHITY ¢ moMoIbio aHamm3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJl  CEJICKIIMOHHOM  paOoTHhl.
PagnannoHHBIN 1 XUMHUYECKUH MyTareHe3 Kak UCTOYHHK MYTallMi y KyJIbTYPHBIX



dbopm opranuzmoB. Hcmonb30BaHHE TEHOMHOTO PEIAKTUPOBAHUS U METOJOB
pexomOuHaHTHBIX JTHK 11 moigy4yeHus: uCX0qHOro MaTepuana Juisl CEIEKIUH.

[Tonyuenue MOJUIIIIOUAOB. BuyTtpuBnnoBas rudopuIn3aIus.
bnuskopoacTBeHHOEe  ckpemniuBaHue, wiau  uHOpuauHr.  HepojacTBenHoe
CKpelllMBaHue, WM ayTOpuauHr. I'erepo3nc M ero mnpuyuHbl. Mcmnonb3oBaHue
rerepo3uca B ceiekuuu. OtnaneéHHas rudpuauzauus. [Ipeononenue Oecruionus
MEKBHIOBBIX THOPUIOB. JIOCTHXKEHUSI CENIEKIIMN PACTEHUN U )KUBOTHBIX. «3e1eHAs
DesONOYULY.

CoxpaHeHue U U3YyYEHHE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX  pOAWYEH  JJIsI  CO3JaHUS  HOBBIX COPTOB U THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIBTYp. M3yuenue, coxpaumenue U  YnpasjieHue
2CHeMUYeCKUMU PeCyPCamu CeabCKOXO3AUCMBEHHBIX U NPOMBICAOBBIX HCUBOMHBIX
8 YeJAx YIyUueHUs Cywecmsayouux u co30aHus H08blx Nopoo, JTUHUL U KPOCCO8, 8
MOM uucie ¢ HNpUMEHEHUeM COBPEMEHHbIX MemO008 HAYUHbIX UCCAe008AHULL
nepeodosuvix uoeti u nepcneKmueHblX MmexHoI02UlL.

JdemoHcTpanumn

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, I1. I1.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /I. K. bensies.

Tabnuuel u cxeMbl: «LIeHTpBI TPOUCXOXKIEHUS U MHOTO00pa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOW W3MEHUYMBOCTH,
«Metoapl cenexuuny, «OTaaneHnas ruopuauzanusy, «MyrtareHes».

JlabopaTopHas padora «/3ydyeHne cOpTOB KyJIbTYPHBIX PACTEHHI U MOPOJ
JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «/3yueHrue METOA0B CEJICKIIUN PACTCHUI.

IIpakTuyeckas padora «lIpuBUBKa pacTEHUI».

Ikekypeusi «OCHOBHBIE METOJbI U JOCTHUKEHMS CEJIEKIIMM PACTEHUM U
KUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEBHBIM YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1abOpaToOpuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rusi 1 CUHTETHYECKAsI OMOJIOTH Sl

OOBEKThI, MCTIOJb3yeMble B OMOTEXHOJIOTMH, — KIETOYHBIE U TKaHEBHIE
KYJbTYpBI, MUKPOOPTaHU3MBI, ux XapaKTEepPUCTHUKA. TpanuumonHas
OMOTEeXHONOTHA:  XJIeOOMEeUeHne, TMOTyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOAeNne. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHKPOOUOJIOTHUSCKUX
TexHosiorui. [Ipon3BoIcTBO O€Ka, AMUHOKUCIOT M BUTAMHUHOB.

Co3anue TEeXHOJOTMl M MHCTPYMEHTOB LEJIECHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIUECs B IPUPOIe OMOCUHTETUUECKUE MY TH.



Knerounas unxkeHepus. MeTonpl KyJbTypbl KIETOK M TKaHEW PACTEHUN U
KUBOTHBIX. KpuobGanku. Comaruyeckas ruOpuau3anuss M COMATHYECKH
sMOpuorene3. Mcmonb3oBaHUE TaIOWI0B B CENEKIUU pacTeHui. [lonyuenue
MOHOKIOHANILHBIX aHmumen. Hcnoavzosanue MOHOKIOHANbHBIX U NOJUKTIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHUE. PexoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE XKHUBOTHBIX. METOA TpaHCIUIAHTALMM SIAEP KIIETOK.
Texnonoeuu  0300poénenus, KYIbMUBUPOBaHUs u MUKDOKJIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNGEHHBIX KVIbIYP.

XpoMOCOMHasi W TeHHas WHXeHEpUs. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHCcTpyupoBanue pekomouHanTtHblx JJHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXXEHEPHHU.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOIeMbl FTEHHOW MH)KEHEPHUH.

Menuuunckue 6uorexnosnoruu. [loctrenomuas mudposas meauuuna. [1LP-
JUArHOCTUKAa. MeTaOoJOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHalu3 MpoTeoma
YeJloBeKa I OLEHKH COCTOSIHHS €ro 3J0pOBbs. MCIONb30BaHUE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-Omommxkenepus myig  pa3paboTKu
(yHIaMEHTaTbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OWONpHHTUHra U ckad@oiaguHra
JUISL PELICHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULIUHEI.

Co3naHne BEKTOPHBIX BakKLMH C LENbl0 oOecrneuyeHus: KOMOMHUPOBAHHOU
3amuThl OT Bo3Oynuteneid OPBU, ycTaHOBiIEeHHE MOJEKYJSPHBIX MEXaHU3MOB
¢ynkumnonupoBanuss PHK-comepxamux BUpycOB, BBI3BIBAIOIIMX 0COOO OMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCTpamuu

Tabauus! u cxemsl: «VMcnonb30BaHne MUKPOOPTaHU3MOB B IIPOMBIIIEHHOM
IPOU3BOACTBEY, «KileTouHas NHKEeHEepUs», «I €HHas NHKEHEPUS».

JlabopaTopHas padora «/3ydyeHne 00beKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «IlosyyeHre MOJTOUYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHosoruss — BakHEHIIas MPOWM3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHEe 3BOJILIMOHHBIX NPEACTABJICHUN B
Oonosnoruu

OpomormonHas Teopust Y. JlapBuna. [IpeAnochblIKM BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas aestenabHocTh Y. J[apBuHa.

JIBKyIIMe CUiIbl 3BoJIoIMU BUAOB 0 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJIEJICTBEHHas W3MEHYMBOCTh, ©Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHbBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyecko Teopun HIBomtouuu (CTD). HeltpanbHas
teopuss sBomonuu. CoBpemMeHHass HBONIOUMOHHAs  OWojorus. 3HAYEHUE
ABOJIIOIIMOHHON TeOpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOUN KapTHUHBI MUpAa.

JdemoHcTpanumn

[loptpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 9. XK. Cent-Unep, XK.
Kroswe, Y. [Hapsun, C. C. UerBepukos, WU. U. llImansraysen, Ix. Xonxgein, /. K.
benses.

Tabmuuel u cxembl: «Cuctema xkuBodl npuponsl (nmo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHpOBaHUS
npucnocoOJieHnid y pacTeHuil u KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta nyremectBust Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00psObI
3a cymectBoBaHue», «llopoasl romyoOei», «MHOroobpasue KyabTypHbBIX (OpM
KammycTb», «[1opoabl ToMaITHUX JKUBOTHBIX», «CXemMa 00pa30BaHUsI HOBBIX BUJIOB
(mo Y. [apBuny)», «CxemMa COOTHOIIEHHUS JBIKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE MOJIOKEHUS CUHTETUUECKON TEOPUH IBOJIFOLIUM.

Tema 2. MUKPOIBOTIOLMSA U €€ Pe3yJIbTaThl

[Tonynsauust Kak 3JeMeHTapHasi eAuHuIa 3BOMOIUU. COBPEMEHHBIE METOMBI
OIICHKM T€HETUYECKOTO pPa3HOooOpa3us W CTPYKTypbl Tonyisiui. 3meHeHue
reHopoHa TOMYJSIMU KaK DJJIEMEHTApHOE DHBOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro papHoBecus Jx. Xapau, B. BaitnGepra.

OnemeHTapHble (AKTOPBI (IBHIKYIIME CHIIBI) 3BOJIOLUH. MyTallmOHHBINA
npouiecc. KomOuHaTtuBHas W3MEHUHMBOCTh. Jlpelid TeHOB — ciaydaiiHbie
HEHANPABJIICHHbIE M3MEHEHUs YacToT ayiened B momynsuusax.  Dddekr
OocHOBatensl. Jgpgexkm Oymoviioynoeo 2opaviuika. CHuUdCeHUe 2eHemu4ecKo2o
pasnoobpasusn: npuyunsl u cieocmeus. Ilposenenue sgpgpekma Opetigha 2enos 6
bonvuwux u  marvlx  nonyaayusx.  Mwurpamuu.  M3omMmus MOMYJISIIAN:
reorpadudeckas (MpoCTpaHCTBEHHAS ), OMOJIOTHYECKas (PEIPOTyKTUBHAS).

EcrectBennsiit  ot60p — HampaBnsronuid Qakrop 3Bomonur. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTAaOMIU3HUPYIOMIMKM,  pa3pbIBAIOIINNA
(mm3pyntuBHbIN). [lonmoBoit oTOOp. BO3HMKHOBEHWE W 3BOJIONUS COIMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOIEeHHOCTh  OPraHU3MOB  KaK  pe3yJabTaT  MHKPOIBOJIOIUU.
Bo3HukHOBEeHHWE  TPHUCTIOCOOJIEHWA y  OpraHu3mMoB.  ApoMop(do3bl u
uauoananrtanuu. [Ipumepsl mpucmocobieHuit y opraHu3MoB: MOP(hOIOTHIECKHE,
dusnonornyeckue,  OWOXUMHUYECKHE,  TOBeAeHYeCKHe.  OTHOCHTENBHOCTh
MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BuamooOpazoBaHue Kak pe3yibTaT
MUKpO3BOJIOIUU. M3omauus — kiaroueBoil ¢aktop BumooOpazoBanus. Ilytu u
CIoco0bl BH000pa30oBaHMs: ajuionaTpuieckoe (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3aIus,
rubpuanzanus). JmmTenbsHOCTh SBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl popMUPOBaHUS OMOJTOTUYECKOTO Pa3HOO0pa3Hs.

Ponp 3BONOLMOHHOM OWoOJOrMM B pa3pabOTKE HAYYHBIX  METOJOB
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIONMS U KOJBOJIOIMS Mapa3suTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTU K AaHTUOMOTHKAM U CHOCOOBI
O0pBLObI C HE.

JdemoHcTpanumn

IToptpetst: C. C. YUerBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTalMoOHHAsT M3MEHUMBOCTHY», «llomynsunonHas
CTPYKTypa BUAa», «CxeMa MposiBiIeHUs 3akoHa Xapau—BalinOepray, «JIBuxyiue
CWJIBI HBOJIIOIMMNY, «IKOJOTUYECKAs] M3OJIALMS MOy ceBaHCKOM (openny,
«l'eorpadmyeckas U30MAIUS  JUCTBEHHMIIBI CHOMPCKOM M JIMCTBEHHMIIBI
naypckoi», «IlonmynsairoHHbIE BOJIHBI YUCICHHOCTH XUIIHUKOB U XKEPTBY, «Cxema
JIEHUCTBUSL €CTECTBEHHOrO o0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBaHUE,
«MHnycTpuanbHbil Menanu3my, «Kupble rckonaembie», «[lokpoBuTenbcTBEHHAS
OKpacka AKUBOTHBIX), «[Ipenynpexaatomias OKpacka KUBOTHBIX),
«Dusnonoruyeckue aaantrauun», <«lIpucnocoOlIeHHOCT, OpPraHu3MOB H  €¢
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Buabl-nBoliHukn», «CTpykTypa BUAa B
npupoae», «CrocoObl Bug0o00pa3oBanusy, «l eorpaduueckoe BHUI000pa30OBaHUE
TPEX BHJOB JAHABIIIEH», «IKOJIOTHYECKOE BUI000pa30BaHUE BHJIOB CHUHUIDY,
«ITonmurmonasl pacteHnit», «KamycTHO-peaedHbIi THOPUITY.

O6opynoBanue: repbapun pacTeHU, KOJJIEKIIMA HACEKOMBIX, dy4esa NTHI] U
3Bepell C IpuMepaMu pa3IMYHBIX IPHUCIOCOOJICHHWH, dYydena NTUIl W 3Bepe
pa3HBIX BHUJOB, TepOapuu pacTeHUM OJM3KUX BUIOB, OOpPa30BaABIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass padora «BpIgBICHHE HW3MEHUHMBOCTH Yy 0COOEH OIHOTO
BUJIA».

JlabopaTtopHass  padora  «[IpucmocoOieHuss  OpPraHM3MOB H 1704
OTHOCHUTEJIbHAS 11eJIeCO00Pa3HOCThY.

JlaGopaTtopunass paGora «CpaBHeHHE BHIOB 1O MOPGOIOTHUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BOTIOLIMS U €€ Pe3yJIbTaThI

Meronbl  u3ydeHHs  MakpoldBosrouuu. llaseoHTONMOrMUYEeCcKre  METOAbI
uzydyeHuss odBomouud. llepexomubie ¢GopMbl U (UIOTCHETUYECKUE  PSATIBI
OpraHU3MOB.

buoreorpaduueckre Metoasl u3zydeHus sBoironuu. CpaBHeHHe (iIopel u
dbayHbl MaTEpUKOB U OCTpOBOB. buoreorpadpuueckue obnactu 3emun. Bunibl-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKHE METO/bl M3YUYEHUS
ABOMIONMH. ['eHeTHYeCcKre MEXaHU3Mbl SBOJIONMM OHTOT€HE3a U TIOSIBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE W  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opranbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHWE  METOJbl  M3Y4YCHHUS  SBOJIOLIMH.
I'omonoruunbie reHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (DUIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U DBOJIIOLIUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuia) dBONIONUU. [Ipunyun cmenvl GyHKYU.
HeobOpatumocTs »Bomtonuu. AnantuBHas paauanus. HepaBHOMEPHOCTH TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkenb.

Tabmuipl 1 cxembl: «DWIOTEHETUUECKUN PSJT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanb»,  «Punnoduts»,  «CeMeHHBIC
narnopoTHUKWY, «buoreorpadguueckue 30HBI 3emiumy, «/lpelid KOHTHHEHTOBY,
«Penmukthl»y, «HawanpHble CcTaguu 5SMOPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTHMYHBIE U aHAJOTHMYHBIC OpraHbl», «PyaTuMeEeHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpHl YeEJIOBEKAa U IIHUMIIaH3e», «l JIaBHBIE
HaIPABJICHUS 3BOTIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIOLIUN.

OO6opynoBaHue: KOJUIEKIIUH, TepOapuu, MYJSHKM HCKOMAeMbIX OCTAaTKOB
OpraHMW3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxo:xxaenne U pasBuTHE )KU3HHU HA 3emiie

Hayunbple THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 u
naHcrepMusi. JJoHaydHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEallMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIIPOBEPKEHUE onbiTamu .
Penu, JI. Cnianmnannanu, JI. ITactepa. [lpoucxoxaenue »Ku3HU U aCTPOOUOIIOTHS.

OcHOBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLIUY. [InaneTapHas
(reosiormyeckasi) 2BOJIOIMA. XHUMHUYECKas OdBOJIOIUA. AOWOTeHHBIM CHHTE3
opraHuyeckux Bemects U3 Heopranndeckux. Ombir C. Mwumepa u I'. HOpu.
OO6pazoBanne monuMepoB u3 MoHoMepoB. KoamepBatHas rumoteza A. M.
Omnapwuna, Tunote3a nepBudHoro Oynpona JIk. XomnaeitHa, TeHETHYECKAs THIIOTE3a
I'. Ménnepa. Pubosumer (T. Yex) m rumoresa «vmupa PHK» V. T'mnGepra.
dopmupoBaHre MEMOPAH ¥ BOSHUKHOBEHUE MPOTOKIICTKH.

Uctopuss 3emuin U MetoAsl e€¢ u3ydyeHus. Vckomaemble OpraHUYECKUe
octaTku. I'eoxpoHomoruss u e¢ Metoabl. OTHOcUTEIbHAasT W a0COJIOTHAA
reoXpoHoJiorus. ['eoxpoHooruyeckas mKana: 30Hbl, 3pbl, IEPUOJIbI, FTTOXH.



Havanpnble 3Tamnsl opraHudyeckor dBosronuu. llosBieHne u 3BOIOLUSA
NEPBBIX KIETOK. DBOMIOLUSA MeTa0onn3Ma. BO3HMKHOBEHHE NEPBBIX IKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIJICHKH KaK aHajor MEepBbIX Ha 3emiie COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U DyKapuOTHI.

[Ipoucxoxenne 3ykapuoT (CuMOMoreHes3). DBOJIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. lIponcxoxkaeHue MHOTOKJIETOYHBIX OPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMHM BBICHIUX pacTeHud. OcCHOBHBIE apoMop(o3bl
pacreHui. Bpixox pacrenud Ha cymy. llosBieHue CIOpPOBBIX pacTeHUM U
3aBoeBaHHe uMH cymu. CeMeHHble pacTeHus. [IpOMCXOXKIEHHE IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tallbl 3BOJIIOIUHU KUBOTHOrO MHpa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. BeHackas dayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX
TUIOB. IlepBbie XOp/OBbIE KUBOTHBIE. JKU3HB B BOJE. DBOJIIOIUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentuiauil. [IporcxoxaeHne MIIEKOMUTAOMIUX |
ntul. [lpunnun xmoyeBoro apomopgdosa. OcBoeHue OECNO3BOHOYHBIMU U
MO3BOHOYHBIMU >KMBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emMie MO ’paM U MEPHOJAaM: apXeil, MpoTepo30H,
najgeo30i, Me3030M, KkaWHO30M. OOmas XapakTepuUCTUKa KIWMara U
reoJIOTMYeCKUX TmporeccoB. [losiBeHHe M paclBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycaoBuUs U BIUSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMYECKHE KPU3HUCHI mponuioro. Ilpuunnsl u
CJIEACTBUS MAacCOBBIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTMYECKUN KPU3HUC, €ro
ocobennoctu. [IpobGrema coxpanenus: 6nopazHooOpasust Ha 3emIe.

CoBpemeHHasi cucTeMa OpraHM4ecKkoro mupa. [IpuHUUIBI KiaccUpUKAIUH
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPraHU3MOB.

JdeMoHCTpamuu

[Toptpetsr: ®. Penu, JI. Cnasutannanu, JI. Ilactep, . 1. Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Memnep, C. Munep, I'. FOpu.

Tabmumpe! u cxembl: «Cxema onbiTa @. Penny, «Cxema ombita JI. ITactepa mo
M3YUYEHUIO CaMo3apokIeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. HOpwu»,
«JTampl  HEOPraHWYECKOW  HBONMIOUUM»,  «l'€OXpOHOJIOrHYecKas  IIKajiay,
«HayvanbHble 3Tanbl OpraHUYECKOM 3BOSOIUNY, «Cxema o0pa3oBaHUsl FYKApUOT
myTéM cuMmoOnoreHesza», «Cucrtema >KWUBOW TpHPOABD», «CTpoeHHE BHpYCay,
«Apomopdo3sl  pactenuit»y, «PuHHOPUTHY, «OTHOKIECTOUYHBIE BOJOPOCIH,
«MHoOroknerounbsie Bogopociam», «Mxwm», «llanmopotHukm», «l ol0CEMEHHBIE
pacteHusi», «OpraHbl IIBETKOBBIX pacTeHHi», «(Cxema pa3BUTUSL >KUBOTHOIO
Mupa», «Apomopdo3sl KUBOTHBIX», «lIpocTeitmmey, «KuilleuHOMOIOCTHBIEY,
«IInockue 4EepBUY, «YneHucToHoruey, «PEIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lltuney», «Miekonuraromme», «Pa3BuTue XKuU3HU B
apXxeuckou spey, «Pa3Butue XKU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTue KU3HU B
MAJIE030UCKOU dpe», «Pa3zBuTHEe )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaltHO30MCKOM 3pe», «COBPEMEHHAs CUCTEMa OPTaHUYECKOTO MUPay.

O6GopynoBaHue: TepOapuu pacTeHHl pPa3IUYHBIX OTIENOB, KOJJICKIIUU
HACEKOMBIX, BIIAXKHBIE MIPENAapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, 4Yydena MTUI] U  3BEpEH,
KOJUJICKIIUM OKAaMEHEJOCTEH, IOJIE3HBIX HCKOMAEMbIX, MYJS)KHM OpPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

BupryaabHasa JaboparopHass pabdora «MojaenupoBaHUE  ONBITOB
Munnepa—tOpu no u3ydeHuo abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSTUHECHUN B
nepBUYHON aTMochepe».

JlaboparopHas pabora «/3yuyeHne M ONUCAHUE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «/3ydeHue O0COOCHHOCTEH CTPOCHUSI PACTCHHUI
Pa3HBIX OTJIEJIOBY.

IIpakTnyeckas padora «M3ydeHre oCOOCHHOCTEH CTPOCHHS MO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpouncxoxkaeHue 4eJI0BeKa — aHTPONOTeHe3

Pa3zgensl v 3a1aun aHTPONOJIOrMU. METOIbl aHTPOTIOJIOTHH.

CraHOBIJIEHHE TPEACTABICHUN O MPOUCXOKICHUU 4YEIOBEKa. PenurnosHsie
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPUU.

Cx0ACTBO yenoBeKa C KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpQOJIOTHIECKUE, AMOPHUOJIOTHYECKHE, (bU3M0JIOT0-OMOXUMHUUYECKHE,
noBefeHyeckre. OTINYMS 4eIOBEKa OT )KUBOTHBIX. [IpAMOX0XKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE IOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrxyiue cuibl ((akTopbl) aHTPOTIOTEHE3a: OMOJIOTHYECKUE, COIHANIbHBIE.
CooTHorieHre OMOTOTHYECKUX U COLUATIBHBIX ()aKTOPOB B AHTPOTIOTEHE3E.

OcHOBHBIE CTaUM aHTpOINOreHe3a. PaHHWE ueI0oBEeKOOOpa3HbIE O0OE3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE TTOHTHUIBI — OOIIKE MPEAKU YEIOBEKOOOPa3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPENKHU Jrojieid. UenoBeK yMelnblid, IEpBbIe
W3TOTOBJIEHUS OPYyIHM TpyAa. UemoBek NpsMOXOASIIMA W NEPBBIA BBIXOJ JIIOIECH
3a mpenenbl  Adpuku. YemoBek  reimenvOeprckuii  —  OOmMIA  MIPEIOK
HEAHJEPTAIBCKOI0 YEJIOBEKA M YEJIOBEKa pasyMHOro. YenoBeK HeaHAEPTaJbCKUN
KaK BHUJI JIOJEH XOJIOJHOTO KiaumaTa. YeaoBEeK pa3yMHbIM COBPEMEHHOI'O THIA,
JICHUCOBCKUW 4YEJIOBEK, OCBOEHHME KOHTHUHEHTOB 3a mpeaenamu Adpuku.
[TasmeoreneTnka u NaJseoOreHOMHUKA.



DBOJIOLMSA COBPEMEHHOIO 4eloBeKa. EcTecTBeHHbI OTOOp B MOIMYJSIUSAX
yesioBeka. MyTanuMoHHbIM mpouecc ¥ noJuMopdusMm. llomynasiumoHHBIE BOJIHBI,
npeiid reHoB, murparus U «3PHEKT oCHOBATEIS» B MOMYJALMUSIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. IloHatue o pace. boisbmme pacbl: e€BporeouaHas
(eBpasmiickasi),  aBCTpajo-HETpoujHAas  (PKBAaTOpUajbHas),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas). Bpems u myTu paccerneHHsl 4yeJIoBeKa IO IUIaHETE.
EnunctBo  dyenoBedecknx pac. HayuyHad  HECOCTOSATENBbHOCTH  pacu3Ma.
[IprcnocoONEeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalOLeH Cpeibl.
Bnusinue reorpaduueckoit cpeasl M apedidpa reHoB Ha Mopdosoruio  u
(U3HOIOTHIO YEeTOBEKa.

MexauciuuruinHapable  MeToAsl B (usmveckol  (OMOJIOrMYECKOM)
AHTPOIIOJIOTHM.  OBOJIOLUMOHHAs ~ @HTPONOJOTHS M MaJ€OAHTPOMNOJIOTUs
YEJIOBEUYECKUX NOMYJIAU. bruoconuanbHble UCCIAENOBAaHUSA IMPUPOJBI YEJIOBEKA.
HccnenoBanue K03BOTIONUHA OMOIOTMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. lapsun, JI. JIuku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabnuuel u cxeMbl: «MeTobl AaHTPOMOIOTUMY, «[ 0JOBHOM MO3T YEIOBEKAY,
«YenoBekooOpa3Hbie 00€3bsiHb), «CKeleT dYeloBeKa M CKeJleT IIHMITaH3e,
«PynMMEHTHI U aTaBU3MBbDY, «JIBIXKYLIME CHIIBI AHTPOIIOTEHE3a», « IBOIIOLUOHHOE
IpEeBO  4eJoBEKa», «ABcTpajmonuTek», «YenoBek  ymensli», «YHemoBek
npsAMOXOIAIniy, «JleHncoBckuii uenoBek» «Heannepranbups», «KpoMaHbOHUBIY,
«IIpenku yenoBekay», «ITanbl 3BOJIOLUN YETOBEKA», «Packl uemoBeKkay.

O6GopynoBaHue: MYJSDKH — OKaMEHEJIOCTEeH, TPEeIMETOB MaTepuaIbHON
KyJIbTYphl ~TPENKOB 4YeJlOBeKa, penpoaykiuu (pororpadum) KapTUH C
MU]OJOTHYECKUMH M OHOJICHCKUMH CIOKETaMHM TIPOUCXOXKIACHHUS 4YeIoBeKa,
doTorpadunu HaX0OK UCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEeKa, MOJIEIb
yeperna 4YeJOBEKa W Yeperna IIMMIIAaH3€, MOJENIb KHUCTH 4YeJIOBE€Ka U KHUCTH
IIMMIIaH3€, MOJEII TOpCa MPEAKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKeJeTa
YeJIOBEKA, CBS3aHHBIX C MPSIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHue sKOJIOTHUECKUX adanTaluid YEITOBEKA.

Tema 6. DJxonorusi — Hayka 0 B3aMMOOTHOILIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKpPYKalolel cpenoi

3apoxaeHue U pa3BUTHE dKoJOoruu B Tpynax A. 'ymbonsara, K. @. Pynbe,
H. A. CesepioBa, O. I'ekkensi, A. Tencnu, B. H. CykaueBa. Pa3gensl u 3amauu
sKoJ0ruu. CBSI3b SKOJIOTHH C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOMOAEHUS. DKCIEPUMEHTHI B 3KOJOTUU:
NpUpoAHbIE W JiabopaTtopHble. MojaenupoBaHue B SKOJOTMU. MOHHUTOPHUHT
OKpY’Karolel Cpe/ibl: JIOKAIbHBIN, pEeTHOHATBHBIN U T100aIbHBIM.

3HaUEHUE OKOJOTMYECKHX 3HAHUM JUISI  4YEJOBEKa.  JKOJOTHMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M yenoBedecTBa ¢ npuponoi. dopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPbI U SKOJOTHUECKON IPAMOTHOCTH HACEIECHUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onpar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaues.

Tabnuuel u cxemsbl: «Pa3aensl skoiaorun», «MeTtoabl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEH CPEABD».

JlaGoparopHas pabora «3yuenue METO/JIOB AKOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH ux aeuctsus. Knaccudukanus
AKOJIOTUYECKUX (PaKTOpoB: abMoTHUECKUE, OMOTHYECKUE, aHTpororeHHbie. Ooiue
3aKOHOMEPHOCTH AEHCTBUSl dKojoruueckux Qakropos. llpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopel. CBeT Kak dKojorudyeckuit Qakrop. J[elicTtue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHW3Mbl. JKOJOTHMYECKUE TPYIIIIbI
pacTeHUl M JKMBOTHBIX [0 OTHOLICHHWIO K cBeTy. CHrHaibHas pOJb CBETA.
DoTonepruoanu3M.

Temmeparypa kak skosiorudeckwii (akrop. JledicTBue TemIiepaTypsl Ha
opraHu3Mmbl. [ToMKHUIIOTEPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosiormdeckuii ¢dakrtop. IIpucrmocoOneHuss pacTeHHd K
noJiIep>)kaHuio BogHoro Oananca. Knmaccudukanus pacTeHH MO OTHOIIEHUIO K
Bojie. [Ipucrnoco6nenns KUBOTHBIX K M3BMEHEHUIO BOAHOTO PEKUMA.

Cpenpsl oOWTaHUS OpPTraHW3MOB: BOJHAs, HA3€MHO-BO3MAYIITHAs, MOYBEHHAas,
ryOMHHAasT  TOATIOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XHUMHUYECKHE
0cOOEHHOCTH cpen obuTaHus opraHu3MoB. [IpucmocoOneHus OpraHu3MoB K
KU3HU B Pa3HbIX Cpelax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE pUTMBI. CyTOuHbBIE U
rogu4dHbie pUTMBL. [IpUCTIOCOOIEHHOCTh OPTaHW3MOB K CE30HHBIM HM3MEHEHUSM
YCIIOBUH KU3HU.

XKuznennole Qopmer opranmsmoB. [loHsiTue o0 JKHU3HEHHOW opme.
XKusznennsie (OpMbI paCTeHH: AEPEBbs, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HeHHbIe (OPMBI KUBOTHBIX: THAPOOMOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (hakTopBhI. Buner  Ouotmyeckux B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIHAYECTBO, cuMOno3 u ero ¢opmel. [lapasutusm, koonepawusi,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJeOHu4YecTBO). Hetpoduueckue
B3auMojielcTBUsL  (Tommueckue,  Qopuueckue, (Dabpuueckue). 3HAUCHHE
OMOTHYECKUX B3aUMOJECUCTBUM JUIsl CYIIECTBOBAHUS OPraHU3MOB B CpeJe
obutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKIIOUCHHUS.

JdemoHcTpanumn

Tabmuiel U cxembl: «Dkoysorudeckue (QGakTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIBI JKUBOTHBIX MO OTHOIICHUIO K CBETY», « TerIoKpOBHbBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >XUBOTHBIE», «Dusznonorunueckue ajantainuu
KUBOTHBIX», «Cpeabl OOUTaHHS OPraHu3MoBy», «buosoruueckue pUTMBDY,
«Kuznennsie  Qopmbl  pacteHuit», <«KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«JKocucTeMa IMHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «llenu
nuTaHusy, «XunHudectBo», «llapasutusm», «KoHkypenmus», «CumMOno3y,
«KommeHncanuzmy.

O6GopynoBanue: repOapuu pacTEHUW M IKUBOTHBIX, IMPHUCIOCOOJICHHBIX K
BIMSHUIO DPA3JIUYHBIX OKOJOTHYECKUX (AKTOPOB, TepOapuul CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIVBbIE KOMHATHBIE PACTeHUS, repOapuu U KOJUICKIIUU TETUIONIOOMBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydella MTUIl U 3Bepeil, repdbapuu
pacTeHuil, OTHOCSIMXCA K rurpoduraM, kcepoduram, me3oputaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYIIN, KOJJICKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HBIX cpeaax,
repOapu M KOJUICKIIMM PpACTEHUW U HKUBOTHBIX, OOJIQJAIOMUX YepTaMH
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW JKU3HM, repdapuud u
KOJUIGKIIMM PACTEHUN M >KUBOTHBIX PA3IUYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

JlabopaTopHasi pabGora «BBIBICHHE MPUCIIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTopHass pabGora «BBIBICHHE MPUCIIOCOOJICHUH OPraHU3MOB K
BIIMSHUIO TEMIEPATYPHI».

JlabopaTtopHass pabora «AHATOMUYECKHE OCOOCHHOCTHM pACTEHUH U3
Pa3HBIX MECT OOUTAHUSY.

Tema 8. Dxoy10rusi BUAOB U MOMYJISIIIHA

DKOJIOTUYECKHE XapaKTEPUCTUKHU MONYJISIIUY. [lonmynsiust  Kak
Ouonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3NUECKUX OAPHEPOB H
0COOEHHOCTEW OUOJIOTUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJisiiiuii. OCHOBHBIE TTOKA3aTEIU MOMYJISLIUNA: YUCICHHOCTh, IJIOTHOCTD,



BO3pacTHasi M TIOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALTUSL.

DKOJOrHYecKass CTpykTypa nonyssiuuud. OLieHKa YHCICHHOCTH MOMYJISIINAH.
JIlnvHamMuKa TOMyJSILMU U €€ PEryjdaiusa. bUOTHUYECKH TMOTECHIMANI MOMYJISALHUU.
MoaenupoBaHue TMHAMHUKA TONYJsiUUU. KpuBble pocTa YUCIAEHHOCTH MOMYJISLINY.
KpuBbie BbDKMBaHMS. Perynsiiusi 4YUCICHHOCTH MOMYJSLUNA: poib (PaKToOpoB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUYECKUE CTPATETUU BUAOB (T- U
K-ctparerun).

[TonsiTue 00 skoyiorMyeckod Huile Buaa. Mecroobutanue. MHoromepHas
MoJzieNb 3KoJorndeckon Humm Jk.M. XarumHcona. Pa3mepbl 3KONOTMYECKOU
Huid. [loreHunanbHas u peanu3oBaHHAS HUIIIM.

Bun kak cucrema nonynsuuil. Apeanbl BUIOB. BuIbl M UX JKU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHUS W MUTpalMil >KMBOTHBIX. buosiornueckue
WHBAa3UM 4Y>KEPOJIHBIX BUOB.

JdemoHcTpanumn

IToptper: Jx. 1. XaT4uHCOH.

Tabmumbel W cXeMbl: «ODKOJIOTUYECKHE XaPAKTEPUCTUKU  TMOIMYJISIIUNY,
«IIpocTpancTBEHHass  CTpyKTypa  mnomyisiuuu», «Bo3pacTHele  mupaMubl
nonynsiuuny, «CKOpPOCTh  3acCelieHUs] TOBEPXHOCTU 3€MJIM  Pa3IUYHBIMU
opranuzMamMm», «Mogeib s3konorndeckor Hummu [Jx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTCHUH, KOJUICKIIUN KUBOTHBIX.

JlabopaTtopHass  padora  «lIpucrmocoGneHuss CceMsH  pacTeHHH K
PaCCEIICHUIO.

Tema 9. DkoJ10orust cooé1IeCTB. IKOJIOrHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crTpykrypa. CBsizu Mexmy
OopraHu3MaMHu B OMOIICHO3E.

Oxocucrema kak oTkpeiTas cucteMa (A. Jx. Tenciau). DyHKIIMOHATIbHBIC
OJIOKM OpraHM3MOB B DKOCHCTEME: IPOAYLCHTBbI, KOHCYMEHTBI, PEIYILICHTHI.
Tpoduueckue ypoBHu. Tpodwuueckne mnenu u cetd. AOHOTHUECKHE OJIOKH
skocucTeM. [1ouBBI U Wbl B 3KOCUCTEMaX. KpyroBopoT BENIECTB U OTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeJM JKOCHUCTEMBl.  buomacca ©  TPOAYKIHUA.
DKOJOTUYECKUE TUPAMUIbI YUCE, OMOMACChl U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @aykmyayuu.
HampaBiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCuu. llepBuuHBIC H
BTOPUYHBIC CYKIIECCHM W HUX TMPUYUHBI. AHTPONOTEHHBIC BO3JCHCTBUS Ha
cykueccun. KnnmakcHoe coodiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[IpupoHbIE IKOCUCTEMBL. JKOCUCTEMbL 03€D U peK. DKocucmemvl Mopeli u
oKeanog. Ixocucmemvl MyHOp, 1eCO8, cmeneu, nyCcmbitb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArposkocucTema. ArpoueHos. Pazmuuus
MEXK/1y aHTPOIIOTEHHBIMU U TPUPOTHBIMHA SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opomckas
braopa u dayna. CunaHTpomuzamusi ropojckoil dayHbl. buomornueckoe u
X031CTBEHHOE 3HAYCHHE arpPOIKOCUCTEM H YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHHUS OCHOBHBIX B3aMMOJACHCTBHIA OPraHU3MOB B
aKkocuctemax. Ponb kackaonoco 3ghghexkma u 6u006-30upuxamopos (Kinouesvix
8U008) 8 (PyHKYUOHUposanuu 3kocucmem. 1lepeHOC YHEPTUM U BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTH OPTraHU3MOB, MOMYJISIUN U SKOCHCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUH.

Mexanusmul 8030eticmeus 3aepASHEHUU pPA3HbIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B8030€LCMEUSL.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOTEHHBIX YKOCHUCTEM.

JdemoHcTpanumn
[Toptper: A. k. Tencnu.
Tabmuusr  u cxembl:  «CTpykTypa  OuOLIEHO3a»,  «OKOCHUCTEMA

IIMPOKOJIMCTBEHHOTO JIeca», «DKOCUCTEMA XBOWHOIO Jecay, «DyHKIMOHAIbHbIE
IPYIIBl OPraHU3MOB B 3KOocuUcTeME», «KpyroBopoT BelIeCcTB B 3KOCHCTEMEY,
«llenu nutanusa (macTOMIHASA, AETPUTHAS)», « IKOJOTUYECKAS MUPaAMUIA YUCET,
«IKoyoruYecKasl nupamuga OMoMacchl», «IKOJIOTHYECKass MUpamMuaa SHEPrUn»,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHuUE jeca mocie
noxkapa», «JKocucTema o3epa», «ArpoueHos», «KpyroBopor BemIECTB U MOTOK
SHEPTUU B arporeHo3ey, «lIpumepsl ypOosIKoCUCTEM.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Uydelia MTUIl U
3Bepeii, repOdapuu KylIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
AKOCHUCTEMBL.

IIpakTnueckas padora «/3yueHue u onucanue ypO0O3KOCUCTEMBI.

JlaGopaTtopuas pabora «l3ydyenune paszHooOpazusi MEJIKHUX TMOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX IKOCHUCTEMAX).

JKCKypcusi «DKCKYpCUs B TUIUYHBIN OuoreoneHo3 (B nyopaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJbHBIN MU MONMEHHBIN JYT, 03€p0, OOJIOTO)».

IKCKypcusi «KDKCKYpPCHUs B arpodKOCUCTEMY (Ha MOJI€ WK B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riaod6aabHas IKOCHCTEMA

buocdepa — obmennanerapnas 000j04ka 3eMIIH, TJ€ CYIIECTBYET WU
cylllecTBOBaja ku3Hb. PazBuTHe npencrasieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6uocdeps! u e¢ cocras. XKupoe
BEILIECTBO OMOC(epsl U ero (PyHKIMH.

3aKOHOMEPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OHOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTreoXMMHYECKHe LUKIbI (yriepoaa, a3oTa). PATMUYHOCTD siBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonarue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIeCa, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KinuMar, paCTUTENbHBIA U KUBOTHBIM
MUp OMOMOB CYUIH.

Ctpyktypa U QyHKIIUS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINAIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabnuuel u cxemsl: «l'eocthepsr 3emnn», «KpyroBopoT azora B MpUPOIE»,
«KpyroBopot yriepoga B mnpupone», «KpyroBopoT KHCIOpOJa B TNPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymmny, «Kinmartuueckue
nosica 3emnm», «Tynapay, «Taitra», «Cmemannsiii gec», «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiaa», « Tponrueckuii necy.

Oo6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUY KUBOTHBIX.

Tema 11. YesioBek M OKpy:Kawiuas cpeaa

DKOJIOTUYECKHE KPHU3UChl M HMX MpUYMHBL. BosznelicTBue uyenoBeka Ha
ouocepy. 3arpszHeHre BO3NYIIHOW cpenbl. OxpaHa Bo3ayXa. 3arps3HeHUE
BogHON cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenune mouBsl. OxpaHa
MIOYBEHHBIX pecypcoB. 3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIbHBINA U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XWUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXPAHBI MPUPOJIBI.
Kpacubie knHuru. Ocobo oxpansiembie mpupoansie Tteppuropun (OOIIT).
Boranndeckue canbl ¥ 300J10THYECKUE TTAPKH.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOIO PAa3BUTHUS YEIIOBEUECTBA M IPUPOJIBIL.
PanponansHOE  NPUPONONOJIB30BAHUE U COXpPAaHEHUE  OMOJOTHMYECKOIO
pasHooOpasus 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX DKOJOTHYECCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOATHBIC MOCIEACTBHSL.

Pa3BuTnHe METOJOB MOHWUTOPHUHTA pa3BUTHUS OIMACHBIX TEXHOTECHHBIX
nporieccoB. Cucmemmuvle uUccied008aHus nepexooa K pecypcocbepeeaioujeil u
KOHKYPEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcuwi.
Hayuonanonuvie ungopmayuonnvie cucmemsi, obecneuusarowjue O00CmMyn K
ungopmayuu no cocmosaHUuIO 0moenbHblx 6udos u sxocucmem. OcHOBbI



IKopeaburumayuy dKocucmem U cnocob6o8 00pvbObl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemMHvIX IKOCUCTIEM.

JdemoHcTpanumn

Tabmuupr u  cxemsbl:  «3arps3HeHue  atMocdepbl»,  «3arps3HEHUe
ruapocdepbl», «3arps3HeHue 1ouBbl», «llapHukoBbld  3pdexkT», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MoOaeNn ynpaBIsieMOro MUpay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHHM U >KUBOTHBIX KpacHoi
kHur" Poccuiickoit @enepannu, KpacHOW KHUTH pErnoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMHCsl TPOrpaMM cpeaHero oOiiero o0pa3oBaHUA: JIMYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpPaMMBbI IO OUOJIOTUH
BBIZICJICHBI CIIEAYIOIIUE COCTABJISIONINE: OCO3HAHNE O0YYaIOIMMUCS POCCUICKON
IPAXKIAHCKON UJICHTUYHOCTH — TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOONPEACNICHUIO, Haiuuue momueayuu K OOY4EHUIO  OHOJIOTHH,
yejieHanpasienHoe paszeumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W MCTOPUUYECKUX TPAJAHUIUN Pa3BUTHUS OHOJIOTMYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOITUXCSl PYKOBOJCTBOBATHCS B CBOCH
JESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TIPUCYIIMMHU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPAa8OCO3HAHUS  DKOJIOTUUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH JKMU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JOCTUTAKOTCS
B EIUMHCTBE YYEOHOWM H BOCTHUTATEIBHOW JCATEILHOCTH B COOTBETCTBUH C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBUIAMH M HOpPMaMU
MOBEJIEHUS W CIHOCOOCTBYIOT TMpOIECCaM CaMOIMO3HAHUS, CaMOBOCIMTAHHUS M
CaMOpAa3BUTHS, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, TMATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCPE)KHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO M
TpaJIuIYsIM MHOTOHaIlMOHAILHOrO Hapoaa Poccuiickon depnepamuu, npupoae u
OKPY’KAIOIIEH Cpee.

JImdHOCTHBIE pe3yNnbTaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOJACTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEH TO3WIHMEH JHMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B IMPOILECCE peaM3allid OCHOBHBIX HaINpaBIICHUN
BOCIIUTATENIbHOM JI€SITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCcKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX TIpaB U OO0S3aHHOCTEH, YBaKEHHE
3aKOHA U MPaBOMOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKON JAEATEIBHOCTH NPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1au, BHIMIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTMPENENATh COOCTBEHHYIO TIO3MIIMIO 1O OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €¢;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COITMATIbHBIM TOJI0KECHHUEM

FOTOBHOCTh K COTPYAHUYECTBY B IMPOLECCE COBMECTHOIO BBITIOJHECHUS
y4eOHBIX, TO3HABATEJIbHBIX U HCCJIEAOBATEIbCKUX 3a/iad, YBaXXUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB TPU OOCYXJIEHHUU CHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJOHTECPCKOM JAEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUHCKOU IrPaXIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUSI K CBOEMY HApOJy, UYYBCTBAa OTBETCTBEHHOCTH IMEpPE]
Ponunoii, ropmoctu 3a cBOM Kpad, CBOXO PoOauHy, CBOW $S3BIK M KYJBTYpY,
MPOIIIOE M HACTOSAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACJIEIUIO U MTAMATHUKAM IPUPOJIbI,
IOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CITOCOOHOCTh OILICHWBATh BKJIAJ, POCCHUUCKHX YUYCHBIX B CTAaHOBJCHUE W
pa3BuTHE OWOJOTHH, TMOHUMAHMsS 3HA4YCHUS OWOJOTUM B TIO3HAHWU 3aKOHOB
IPUPO/IBI, B KU3HH YeJIOBEKa M COBPEMEHHOT0 O0IIECTBa;

ujeiHas yOeXJICHHOCTh, TOTOBHOCTh K CIyKEeHHIO W 3ammuTe OTedecTsa,
OTBETCTBEHHOCTbH 3a €T0 Cynb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHUE JYXOBHBIX LIECHHOCTEW POCCUMCKOT0 HAPO/Ia;

c(hOopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CITOCOOHOCTh OIICHHMBATh CHUTYAIlMI0 W IMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAaHUE JUYHOT'O BKJIa/Ia B IOCTPOCHHE YCTOMUYHUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POAUTEIISIM, CO3JAHHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATHA LEHHOCTEH CEMEWHONW KHU3HM B COOTBETCTBHM C
TpaIuusIMHi HapoaoB Poccuu;

4) 3cTeTHYeCKOT0 BOCIIUTAHUA:

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO M
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPyAa, OOIIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAaHHUE SMOITMOHAJIBHOTO BO3JICUCTBHUS KUBOW MPUPOILI M €€ IIEHHOCTH;



TOTOBHOCTh K CAaMOBBIPOXXEHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITh KAU€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢usnyeckoro BocnuTAHHS, (POPMHUPOBAHHMS KYJIbTYPbI 310POBbSI H
IMOIMOHATIBLHOTO 0JIATOTIOy M

NOHUMAHWE W pealu3alus 3J0pOBOro u Oe3omacHoro obpasza >KHU3HU
(310opoBO€  TUTaHUE, COONIOAEHUE TUTMEHMYECKHX TpaBWI U HOPM,
cOaJTaHCUPOBAHHBIN pEXUM 3aHATHM U OTAbIXA, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHHUE IIEHHOCTH TMPAaBUJI HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30IaCHOT0 MOBEJACHUS B CUTYALIUSIX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFO/ICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYpPEHUS);

6) TPy/10BOT0 BOCIIUTAHMS:

FOTOBHOCTh K TPYyAYy, OCO3HAHHME IIEHHOCTH MACTEpCTBa, TPYI0IH0O0HE;
TOTOBHOCTh K aKTUBHOM JESATEILHOCTH TEXHOJOTHYECKOU M COIMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO

BBITIOJIHSITh TAKYIO JICSTEIbHOCTD;

UHTEpPEC K pazMuHbIM cdepam NMpodhecCHOHATBHONU NEeITeIbHOCTH, YMEHHE
COBEepIIaTh OCO3HAHHBIM BBIOOp Oymymied mnpodeccun U peanru30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUIO U CamM0OOpa3oBaHUIO Ha
POTSHKEHUHU BCEH JKHM3HU,

7) 3KO0JIOrH4€CKOr0 BOCIIUTAHNS :

AKOJIOTMYECKH IIeJecoo0pa3Hoe OTHOIICHHWE K MPUPOJE KaK HCTOYHHKY
KWU3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS DKOJOTUYECKOW KYJIBTYpHl: MPUOOPETCHUE OIBITA
IUTAHUPOBAHUS TIOCTYIIKOB W OIEHKM WX BO3MOXKHBIX IIOCICACTBUNA  JJIs
OKPY’KAIOIIEH CPEIBI;

OCO3HaHHE TJI00aJBbHOTO XapaKTepa JIKOJIOTHYECKUX MpoOJIeM U MyTed ux
peuieHus;

CIIOCOOHOCTh HWCIIOJI30BaTh MPUOOpETaeMble TMPU HM3YUYCHUU OHOJIOTHUHU
3HaHWSI W YMEHUS TpU pEHIeHUH TMpoO0JeM, CBA3aHHBIX C PpPalMOHATBHBIM
MPUPOAOIIONB30BaHuEeM  (COONIOACHUE  TMpaBWU  TOBEACHUS B IPHUPOJE,
HalpaBJICHHbIX Ha COXpPaHEHHWE paBHOBECHS B DJKOCUCTEMAaX, OXpaHy BHUJOB,
aKocHCTEeM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUM, TMPUHOCIIIUX BpEd  OKPYXKarolen
MPUPOJIHON cpelie, YMEHUE MPOTHO3UPOBATH HEOJArONMPUSTHBIE 3KOJIOrMYECKHE
MOCJIC/ICTBUS MPEANPUHIMACMBIX JCHUCTBUHN U MIPEIOTBPAIIATh HX;



HaJIMYHUE PA3BUTOTO DKOJIOTHYECKOTO MBIIIICHUS, SKOJOTUIECKON KYIBTYPHI,
OTIBITa JEeSATETLHOCTH AKOJIOTHYECKOMN HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHONH, KOMMYHHKATUBHON W COITMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUYECKOHN NEATCITLHOCTH YKOJOTHICCKOU
HaIPaBJICHHOCTH;

8) HEeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKW M OOIICCTBEHHOW IMPAKTUKH, OCHOBAaHHOTO Ha JIHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHUTATEIBCKOH KYJBTYPHI KaK CpeCTBa
B3aMMO/JICHCTBHS MKy JIFOJIbBMH M TIO3HAHUS MUPA;

NOHUMaHue crenupuku OHOJOTUM KaK HayKH, OCO3HaHHS €¢ pOJu B
(GbOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHHH IIEJIOCTHOTO
NPEJICTaBIICHUsT 00 OKPY)KAIOIIEM MHpE KaK O SAMHCTBE NMPHUPOIBI, YEJIOBEKAa M
oOmecTBa, B IMO3HAHMHM MPHUPOIAHBIX 3aKOHOMEPHOCTECH W pEHICHUU MpodieM
COXPaHECHUS IPUPOJTHOTO PABHOBECHS,

yOeXKJICHHOCTh B 3HAYMMOCTH OWOJIOTUU IS COBPEMEHHOM ITMBHIIM3AIUN:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JIaHUE TEPCIICKTUBHBIX
OMOTEXHOJOTUM, CIMOCOOHBIX  pellaThb PEeCcypCHble  MpPOOJIeMbl  pa3BUTHUSA
YeJIOBEYECTBA, NTOMCKA MyTeH BBHIXOJIa U3 II00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECypcoB M (OPMHPOBAHWIO HOBBIX CTaHIAApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTUYECKUX 3HAHUN B IENSIX
MOBBIIIICHUSI  OOIIeH KyJNbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAJIBHOW IpaMOTHOCTH oOydJaronuxcs, GopMupyemoit
Py U3y4YeHUU OMOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJOB MMO3HAHMS, UCIIONB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS JUIA aHaIu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASIINX B HEM W3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIIIOYCHHS HAa OCHOBE HAYYHBIX (DAKTOB H
MMEIOIINUXCS JJAHHBIX C IENIbI0 TIOYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCTOJIB30BaTh OWOJIOTMYECKHE 3HAHUS IS
pemIeHws Mpo0JIeM B peaTbHBIX JKU3HEHHBIX CUTYAITUSX;

OCO3HAHWE IIEHHOCTH HAYYHOW JEeATETbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO U UCCIIE0BATEIBCKYIO ACSITEIIbHOCTh WHANBUYaIbHO U B TPYIITIC;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY TIOJYyYCHHUIO HOBBIX 3HAHUA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEAMETHBIE PE3YJIbTATDBI

MeranpeMeTHbIE pe3yibTaThl OCBOEHHS ydeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble g (OPMHUPOBAHHUS MHUPOBO33PEHUSI OOYHAIOIIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKarolue
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa W cHneuupuKy METOJO0B IO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEprus, SBICHHE, IPOLECC,
CUCTeMa, Hay4yHbIM (pakT, MPUHUUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS,
UCCJeIOBaHUe,  HAOJIOJEHUE, U3MEpPEHUEe,  HKCIEPUMEHT U Ipyrue);
YHUBEpCAJIbHbIE Yy4eOHble JeWcTBUsl (MMO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaoIme dbopmupoBaHue (G yHKIHMOHATBHOM
IPaMOTHOCTH M  COLMAJIbHOW KOMIETEHUMH OO0y4aloluXxcs; CIOCOOHOCTD
oOyuarommxcs UCIOJIb30BaTh OCBOEHHBIE MEXAUCIUIIMHAPHBIE,

MHUPOBO33PCHUYCCKHUE 3HAHMS W  YHUBEpPCaJbHbIC Y4YCOHBIC JCHCTBUS B
IT03HABATEJILHOW U COLIMAJIBHOM ITPAKTHUKE.

B pesymbrare wu3ydeHHs OHOJIOTMM Ha YPOBHE CPEIHETO  OOIIero
oOpazoBanuss y oOydaromerocss OyayT chOpMUPOBaHBI  IO3HABATEIbHbBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHS, KOMMYHHUKATHBHBIC YHHUBEPCAIbHBIC yUeOHbIC
NENUCTBHS, PETYISTUBHBIC YHUBEpPCAJIbHBIC Y4YeOHBbIE JEHUCTBHUS, COBMECTHAs
eI TEIIbHOCTb.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUs TOJDKHBI OTPaXKaTh:

OBiaanenune YHHBepPCAJIbHBIMH yueOHbIMH NMO3HABATEJbHBIMH
NEeHCTBUSAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOSITEILHO  (popMynmupoBaTP M aKTyaJIM3UpOBaTh  IPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TNMPU OCBOCHUM 3HAHWUM IPUEMBI JIOTUUECKOTO MBIILIICHUS
(amanu3a, cCUHTE3a, CpaBHEHHUsI, KilacCH(pUKAIIMN, 0000IIEHHS ), PAaCKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISTH UX XapaKTepHbBIC NMPHU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMH MOHITHSAMH);

OTpeNeNATh LEeNd ACATECILHOCTH, 3ajilaBas IapaMeTphl M KPUTEPUHU HX
JTOCTH)KCHUS, COOTHOCHTH PE3YJIbTAThI JICITCIIBHOCTH C IIOCTABIICHHBIMHY ICIISIMU;

UCITOJTH30BaTh OMOJIOTHYECKUE IMMOHATHS U1l 0OBSICHEHUS (PAKTOB M SBICHUN
YKUBOW IIPUPOJIBIL,

CTPOHUTH JIOTHUECKHWE pPacCyXJeHUS (MHAYKTUBHBIC, IEAyKTHUBHBIC, II0
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMaTPUBACMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICJIbHEIC cpeacTBa JUIST IpeACTaBICHUS
CYIIECTBEHHBIX CBSA3¢H M OTHOIICHHWHA B M3y4aeMbBIX OHMOJIOTHMYSCKUX OOBEKTax, a



TakKe  MPOTHBOPEYMH  Pa3HOTO  pOAa,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palatbiBaTh IJIaH PELICHUs] MPOOJIEMbl C YYETOM aHajiu3a HUMEIOLIUXCS
MaTepHATBHBIX M HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUI eI TEIbHOCTH;

KOOPJIUHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BHBATh KPEATUBHOE MBIIUICHHE MPU PEIICHUN KKU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:

BJIQ/ICTh HABBIKAMHU YUeOHO-UCCIEA0BATEIIbCKOW M MMPOCKTHOM JACATEIBHOCTH,
HaBBIKAMH  Pa3pelICHHs  MpoOJieM, CIIOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3aJ1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3juYHbIC BHUABI JICSITCIBHOCTH 110 TOJYYECHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIPETAIMK, PEOOPa30BaHUI0O M TPUMEHCHUIO B YyYEeOHBIX
CUTYaIlUsSX, B TOM YHUCJIC PU CO3JaHUU YUCOHBIX U COIUATBHBIX TPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHCH,
KITFOYEeBBIMU TIOHATHSAMH U METOJIAMU;

CTaBUTh W (HOpPMYIHpPOBaTH COOCTBEHHBIE 3amaud B O00pa30BATEIBHOM
TESTeLHOCTH U )KU3HCHHBIX CUTYAIIUAX;

BBISIBIIATH TIPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3aiady,
BBIJIBUTATh THUIOTE3y €¢ pEelICHHs, HAXOAWTh apryMEHTHI JUIS J0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 33/1aBaTh MMapaMeTPhl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJE€ pEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETECHHBIHN OIIBIT,

OCYIICCTBIISITh I1EJICHANPABICHHBIA TMOUCK TEpPeHOca CPEJCTB U CIOCOOOB
JEHCTBUS B TPO(ECCHOHATIBHYIO CPEy;

YMETh TIEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TPAKTUYECKYIO 00JacTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIONNE aTbTEPHATUBHBIC PEIICHMUS.

3) pa6oTa ¢ uHpopmaIueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBApSAX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATM3UPOBATh



MH(pOpMAILINIO Pa3TUYHBIX BUJIOB U ()OPM MPEJICTABICHUS, KPUTUUECKHU OLEHUBATH
€¢ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCTb;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUSI y4eOHBIX
3azay;

npuoOpeTaTh OMNbBIT HCMOJb30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O HMCIIOJIB30BAHUS PA3IUUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalIbHYIO  (OpMy  TpeACTaBICHUS
Oouosiornueckoit nHGopMaruu (CxeMbl, TpapuKH, AUarpaMMbl, TaOJIUIIbI, PUCYHKU
" Jpyroe);

UCIIOJIb30BaTh HAY4YHBIH SI3BIK B KauyecTBE CpeJACTBa Ipu paboTe ¢
Oouosiornueckoi umHoOpManmeil: TMPUMEHSATh XUMUYECKHE, (PU3UYECKUE U
MaTeMaTHYeCKUe 3HAKH W CHUMBOJIBI, (opMyrsbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U TNPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPECTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACMO3HABAaHUA W 3allUThl  WHQpOpMAaIuH,
MH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JIeHCTBUSIMH

1) o01menme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM TUCKYCCHUHU TIO CYIIECTBY OOCyXIaeMoW Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTENILHO BBINIOJHEHUS TIpeJjiaraeMon
3a/layu, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3HIMI JPYTUX YYaCTHHUKOB
JAaJiora Uiv JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHs, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3NMMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJICUCTBHS, TMOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO MU JIOTMYHO H3JIaratb CBOIO TOYKY 3pPEHHSI C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1esITeTbHOCTh:

MOHUMATh M HCIIOIH30BATh MPEUMYINECTBA KOMAHIHONW W WHAWBUIYaIbHOM
paboThI IPH PEIIeHUH OUOIOTHIECKOU TPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOICHCTBUS TIPH PEIICHUH YU4EeOHOW 3a/1a4u;

BBIOHMpATh TEMATUKy W METOJbl COBMECTHBIX JEHUCTBHUU C YUYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;



NpUHUMATh LEJIU COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATh ACUCTBUSA IO €€ JOCTUKEHHIO: COCTaBJIATH IUJIaH JEHCTBUH,
pacupenensiTh poiM € YYETOM MHEHHH YYacTHHKOB, OOCYXIaTh pPEe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJa M KAXKJIOIO0 YYaCTHUKA KOMAaHIbl B
o0t pe3yapTaT o pa3padOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHWBAThL WAEU C TMO3UIMHA HOBU3HBI,
OPUTHMHAIBLHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMY PEeryJiTHBHBIMHU 1€ CTBUSIMU

1) camoopraHnu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UJIS BBIABICHUA NpoOJIeM U HX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYyAITUSX;

BbIOMpATh Ha OCHOBE OHWOJIOTMYECKMX 3HAHMHA IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBUSIX U IMOCTYINKAX MO OTHOLICHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3[JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSATEJIbHO ~ COCTABJISITh IJIaH pEHIeHHs MpoOJeMbl C€  y4eTOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYAlUsIM;

pacHIMpATh paMKd y4eOHOTO TpPEIMETa Ha OCHOBE JUYHBIX MPEANOYTECHUH;

JieaTh OCO3HAHHBINA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a PELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIECIISIM;

BJIQJICTh ~ HABBIKAMH  TIO3HABATENHHOM  pediekcud Kak  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HUX pPE3YyJIbTATOB U
OCHOBaHWM, WCTOJIb30BaTh MPUEMBI PEIICKCUU [IJIsT OIEHKH CUTYyaIlluH, BbIOOpa
BEPHOI'O pELICHNS;

YyMETh OLICHUBATh PHUCKHM M CBOCBPEMEHHO NPUHHUMATh PEUICHHUS MO HX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI W apryMEHTBl JPYTMX IPU aHaIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

3) npuHATHE ceOs U IPyTrUX:

MPUHUMATh ce0sl, IOHUMAasi CBOU HEJJOCTATKHU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JPYTMX @pPU aHaJIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

IPU3HABATH CBOC MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro 4eJoBeKa.

HPEAMETHBIE PE3YJIbTATHBI

[IpeameTHble pe3yabTaThl OCBOEHHUS COJICPKAHUS Y4eOHOTO TMpeaMera
«buonoruss» Ha yrIyOJICHHOM YypOBHE OPUEHTHPOBAHBI Ha oOecreueHue
npodpunpbHoro  oOydeHus  oOydvarommxcss — Ouonormn. OHM  BKJIIOYAIOT:
crenuduyeckue g OMOJOTHH HAyYHbIC 3HAHMSI, YMEHUS U CTIOCOOBI JEHCTBUH TIO
OCBOCHUIO, UHTEPIIPETAIIMK U MPEOOPa30BAHUIO 3HAHUM, BUIBI JEATCIBHOCTU T10
MOJIYYECHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PAa3JIMYHBIX YUCOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI TI0
rojiaMm U3y4eHHUsI.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorusi» B 10
KJlacce IOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUA O MECTe€ M pPOJU OHOJIOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAY4YHOW KapTHUHBI MHpA, B
NO3HAHWUU  3aKOHOB  TPHUPOABI M  PEIIEHHH MpoOJeM  palMOHAIBHOTO
IPUPOIOTIONIH30BAHUS, O BKIIAJIE POCCUMCKUX U 3apyOEKHBIX YUCHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUEC CHUCTEMOH OHOJOTMYECKMX 3HAHWUW, KOTopas BKIIIOYACT:
OCHOBOIIOJIAralolue OWOJIOTHYECKUE TEPMUHBI M TOHATHS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOpPETyJslus, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, MU3MEHUYHUBOCTb, POCT M Pa3BUTUE), OHOJOTHMYECKUE TEOPHUH
(xnerounas teopus T. [lIBanna, M. llIneiinena, P. Bupxosa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBuioBa — 0 neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKACHHUS  KyJIbTYPHBIX  PACTCHMI),  3aKOHBI
(emmHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJICHHSI, PACIHICTUICHHSI, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBaHuss [. MeHzens, TOMOJIOTMYECKUX PSIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Basuona), MIPUHLIATIBL
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAyYHOrO MO3HAHMS, HCMOJIb3yEeMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSX JKUBBIX OOBEKTOB (ONMUCAaHHE, H3MEpPEHHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBCHHBIC MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT H
DYKapuOT, OJHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OpPraHW3MOB, B TOM YHCJE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUSI OPTraHOB M CHCTEM
OpPraHOB pACTEHUll, JKUBOTHBIX, 4YEJIOBEKA, TMPOILECCOB >KU3HEACATEIHHOCTH,
MPOTEKAIONIUX B OpPraHU3Max PAacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTHIECKUX
MPOLIECCOB: 0OMEeHa BeUIecTB (MeTabOIM3M), MpEeBpaIlleHUs] SHEPTUH, OpOKEeHHUS,
aBTOTPO(HOTO U reTepoTpOPHOro TUIIOB NMUTAHUS, (POTOCHHTE3a U XEMOCUHTE3A,
MHTO3a, Melo03a, TaMeToTreHe3a, dMOpHOoreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXXEHUS,  MHIWBUIYaJbHOTO  pa3BUTUS  OpraHm3ma  (OHTOTEHe3a),
B3aMMO/ICHCTBUS T€HOB, TE€TEPO3MCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIY OPTraHOWJAMHU KIETKH U HUX
(GYHKIHMSIMH, CTPOSHHUEM KJIETOK pPa3HBIX TKAaHEH W WX (QYHKIHSIMH, MEXIY
OpraHaMd W CHCTEMaMH OpPTaHOB Y pAacTEHUH, >KUBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXIYy CHCTEMaMH OPraHOB M WX (QYHKIUSIMH, MEXKIY 3TaraMu
oOMeHa BeIIeCTB, dTallaMy KJIETOYHOTO IMKJIa ¥ KU3HECHHBIX IIUKIOB OPTaHU3MOB,
dTallaMu ASMOPUOHATLHOTO PAa3BHUTHS, TEHOTHIIOM U (EHOTHUTIOM, (DEHOTHIIOM |
(dakTopamu cpeapl 0OUTaAHUS;

YMEHUE BBISIBIIATH OTIUYHUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KAa3aTEIbCTBA POJACTBA OPTaHU3MOB pPa3HBIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOrHYeCKre 3aa4, BHIABIATh TPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIETYyEeMbIMU OMOJIOTUYECKUMU TIPOIIECCaMU U SIBICHUSMH, JIeIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUH TMOJTYYEHHBIX PE3YJIbTATOB;

yMEHHE BBITIONHATh Ja0OpaTOpHbIE M MpaKTHUYECKHE padoThI, COOJIIONATH
npaBuia pu padbore ¢ yaeOHBIM 1 JJa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bI, IMPOBEPSITh WX OKCIEPUMEHTAIbHBIMU
cpeactBamu, GOpMyIupys LEIb HCCIEN0BaHUS, aHAIW3UPOBATh MOJyYEHHBIE
PE3YNbTATHI U JENIaTh BEIBOBL;

YMEHHE y4YacTBOBAaTh B Y4E€OHO-HCCIIEOBATEIbCKONW paboTe Mo Ouojoruw,
HKOJIOTUU W MEJUIIMHE, NMPOBOJUMON Ha 0a3ze IIKOJBbHBIX HAay4HBIX OOILECTB, U
nyOMMYHO  TPEACTABIATH  MOJY4YEHHBIE  pPE3yNbTaThl HAa  YUYEHHYECKHUX

KOH(DEpEeHITHSX;
YMEHHE OIEHWBATh OSTUYECKHUE AaCIMEKTHl COBPEMEHHBIX HCCICIOBAHUN B
obmactu  OWONOTMM W MEOWIMHBI  (KJIOHHPOBAaHWE,  HCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HAIMPABICHHOE M3MEHEHUE I'€HOMAa W CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOP Oyaymiedt mnpodeccuoHalbHOM
JEeSATENbHOCTH B 00JacTH OMOJIOTMH, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBa, MULIEBOM MPOMBIIIJIEHHOCTH, YIAyOasTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccuu u
MPOJOJDKEHNE OMOJOTMYECKOro  00pa3oBaHMsl B OpPraHM3alUsX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

[IpeameTrHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» B 11
K1acce NOKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECTe M pOJIW OHOJOTHH B CHUCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa, B TMO3HAHUM 3aKOHOB MPUPOABI W PEIICHUU DKOJIOTUYECKUX
npo0JieM 4YeloBEeYecTBa, a TakKe B PEIICHWH BOMPOCOB PAlMOHAIBHOIO
IPUPOJIOTIONIH30BAHMS, U B (POPMHUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K MIPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOCKHBIX YUCHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BIIAJIETh CHUCTEMOM OHMOJIOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET
ONpeJieNieHHs] M TOHHMAHHME CYIIHOCTH OCHOBOIIOJNATalIMuX OUOJIOTHYECKUX
TEPMUHOB M TOHATHH (BHJ, JKOCUCTeMa, Ouocdepa), OMOJOTUYECKUE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKass TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 myTsx W HampaBieHusx sBomtonnu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro papHoBecus Jx. Xapau u B. BaiinGepra,
3apojsimieBoro cxonacra K. M. bapa), npaBuna (Munmmyma HO. JluOuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEPruM), TUnore3bl (rumote3a «mupa PHK» V.
I'unbepra);

YyMEHUE  BJAQJETh  OCHOBHBIMH  METOJAMH  HAy4HOrO  ITO3HAHMS,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U HIKOCUCTEM
(omucaHue, M3MepeHue, HaOMIOJACHHE, SKCIEPUMEHT), CIocOo0aMU BBHISBICHUS WU
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKUA: BHIOB, OHOIr€OLIEHO30B,
9KOCHCTEM M Omocdephl, CTaOMIU3UPYIOIIETO, IBIKYIICTO M Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIIIUX CHJI 3BOJIONUK HA TeHOMOH/I MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejlie OOUTaHUs, YepeAOBaHUsI HANpaBiICHUN
ABOJIOLIMM, KPYTOBOPOTA BEUIECTB U MMOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aUMOCBS3M MEXAY MPOLECCAMHU SBOJIOINH,
JIBIKYIIUMU CHUJIaMH aHTPOIIOre€HEe3a, KOMIIOHEHTAMHU Pa3JIMYHBIX 3KOCUCTEM H
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYMUTENIbHbIE  TIPU3HAKU  JKUBBIX  CHUCTEM,
MPUCTIOCOOJIEHHOCTh BUOB K cpelie 00MTaHUsI, A0MOTUUECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ld  OpPraHM3MOB B  COOOIIECTBAx,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JUIsI JOKa3aTENbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYIII, B3aUMOCBS3M OPTaHU3MOB U Cpelbl OOUTAaHUS, SAMHCTBA
YEeNIOBEUECKNX pac, HEOOXOMUMOCTH COXpaHEHUS MHOrooOpasusi BHAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U YETTOBEUECTBA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3aa91, BBISBIATh TIPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJOTHICCKUMH TPOIIECCAMU U SBIICHUSMH, JIIaTh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHHH ITOJTYyYCHHBIX PE3Y/IbTaTOB;

YMEHHE BBIMOJHATH JIA0OpATOPHBIE M MpPaKTHUECKHE padoThl, cOOIIOAaTh
npaBuiia Mpu padoTe ¢ yueOHbIM U JIa0OpaTOPHBIM 000PYI0BAaHUEM;

YMCHHE BBIJBUTaTh THUIIOTE3bI, IMPOBEPATh HMX OSKCHECPUMEHTATHBHBIMU
cpenctBamu, GOpMYyIUPYs IENb HWCCIEIOBAaHUS, AHAIM3HPOBATH MOJTyYECHHBIC
PE3YJIBTATHI U JCNIaTh BHIBOIBL;

yMEHHE YYacTBOBAaTh B Y4YEOHO-MCCIICIOBATEIILCKONW paboTe Mo OHOIOrvH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
NyOJMYHO  TPEJACTaBIATh  IOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYECKHX
KOH(EepeHITUX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MIPOUCXOXKIECHUHU KU3HU, YEJIOBEKa
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0axX MpeaoTBpAICHUS
r100aIbHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOP Oyayied mnpodeccrnoHaIbHON
JESTENBHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIH30BaHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTHM, BETEPUHAPHUU, CEIBCKOTO XO3SMCTBA, MHUIIEBON
POMBIIJIEHHOCTH, YIAyONsiTh TO3HABATENbHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MPOJOTIKEHUE
OMOJIOrMYEeCKOT0o 00pa3oBaHUs B OpraHMU3AIUSIX CPEIHETO MPOoQEeCCHOHATBHOIO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJunyecTBo 4acos DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 buonorus xak Hayka 1 PO
YK https://resh.edu.ru/subject/5/10/
2 JKuBBIe cHCTEMBI B X N3y4YCHUE 2 POLI
v https://resh.edu.ru/subject/5/10/
PO
3 brosorus wietki 2 05 https://resh.edu.ru/subject/5/10/
POl
4 XUMHYCCKast OPraHH3aLHs KICTKH 10 . https://resh.edu.ru/subject/5/10/
POl
5 C 8 2
TPOCHHE 1 QYHKLHH KACTKH https://resh.edu.ru/subject/5/10/
5 OOMeH BellecTB U NPEeBpallleHue SHEPTUU B 9 1 POIII
KJIETKE https://resh.edu.ru/subject/5/10/
7 HacnencrBennas nadopmanus u 9 05 POl
peanuzanusi €€ B KJIETKe ' https://resh.edu.ru/subject/5/10/
. POl
8 JKHSHCHHBIH LMK KICTKA 0 1 https://resh.edu.ru/subject/5/10/
POl
9 17 1.5
CTpoCHHE H GyHKIWH OpraHH3MOB https://resh.edu.ru/subject/5/10/
POl
10 Pa3mHOkeHMe U pa3BUTHE OPraHU3MOB 8 1.5 httos://resh.edu.ru/subject/s/10/
11 I'eneTnka — HayKka O HaCJIE€CTBEHHOCTU U 2 0.5 POIII



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

HU3MCHYUBOCTHU OPraHN3MOB

https://resh.edu.ru/subject/5/10/

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTHA 10 1 POl
p A https://resh.edu.ru/subject/5/10/
POII
13 3aKOHOMEPHOCTH H3MEHINBOCTH 6 1 https://resh.edu.ru/subject/5/10/
POIII
14 Tenernka uenosexa 3 0.5 https://resh.edu.ru/subject/5/10/
POIII
15 Cenexiusi OpraHu3MoB 4 1 https://resh.edu.ru/subject/5/10/
16 BuoTexHOoI0THA U CUHTETUYECKAS 4 POII
onosorus https://resh.edu.ru/subject/5/10/
KoHTponbHasn POII
17 P 1
C3EPBHOE BPEMA pabota https://resh.edu.ru/subject/5/10/
OBIIEE KOJIMYECTBO YACOB I10 102 0 13

I[TPOTPAMME



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/n P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
3aposk/ieHue U pa3BUTHE SBOJIOIIMOHHBIX POIII
1 . 4 .
Ipe/icTaBiIeHu B Onosiorun https://resh.edu.ru/subject/5/11/
POl
2 M s 14 2
HKPOIBOIIOLIA H €€ PesyIbTatel https://resh.edu.ru/subject/5/11/
3 Maxpo3BOJTIOIUS B €€ Pe3yJIbTaThI 6 POII
p 1 pe3y https://resh.edu.ru/subject/5/11/
4 [IpoucxoxaeHue U pa3BUTHE )KU3HU HA 15 15 POl
3emuie ' https://resh.edu.ru/subject/5/11/
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTEHE3 10 1 POLI
P A P https://resh.edu.ru/subject/5/11/
DKOJIOTUSl — HayKa O B3aMMOOTHOIICHUSX I
6 OpPraHu3MOB U f—IaI[OpF(iHI/ISMeHHBIX CUCTEM 3 0.5 httos://resh.edu.ru/subject/s/11/
C OKpy>Karolieil cpenoi
POl
! Opranusmbl 1 cpena odutanus o 15 https://resh.edu.ru/subject/5/11/
N POl
8 JKOIOTHS BHIIOB H NOMYIALHH o 05 https://resh.edu.ru/subject/5/11/
9 DKOJOTHUsl COOOIIECTB. IKOIOTHUECKUE 12 05 POl
CUCTEMBI ' https://resh.edu.ru/subject/5/11/
POl
10 buocpepa - raodarenas dxocucTema 0 https://resh.edu.ru/subject/5/11/
11 UYenosek u OKpyxarouas cpefa 6 POIII



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

12 p 8 KoHTponbHan POIII
C3CPBHOC BpEMA paota https://resh.edu.ru/subject/5/11/
OBILEE KOJIMYECTBO YACOB I10 107 0 .

[TPOTPAMME



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KouuuecTso yacos Jlara JyieKTpOHHBbIE HU(POBbIE
- Tema ypoka Konrpoasubie | IlpakTuueckue o0pasoBaTejibHbIE
n/n Bcero HU3y4YeHHUs
padoTsI padoThbI pecypchl
buosorus kak KoMIIeKCHasi Hayka
1 U KaK 4acTb COBPEMEHHOTO g 1 PO
P https://resh.edu.ru/subject/5/10/
obmecTBa
2 JKuBbIe CHCTEMBI U UX CBOMCTBA 1 https://resh.edu.ru/subject/5/10/
3 ¥/POBHEBAS OPTaHH3ALIA HKHBBIX 1 https://resh.edu.ru/subject/5/10/
CUCTEM
4 HeTopHst OTKPBITHA 1 H3yHCHIA 1 https://resh.edu.ru/subject/5/10/
kietku. Knetounas teopust
MeTo1b1 MOJIEKYJIAPHOU U
KJIETOYHOU OMOJIOTHH.
[IpakTrueckas pabota «3ydeHue
5 METOH0B KJIETOYHOH OHOJIOTUH 1 0.5 https://resh.edu.ru/subject/5/10/
(xpomatorpadus, anexTpodopes,
muddepennuanbHOe
uentpudyruposanue, [11[P)»
6 XHUMHYECKUHN COCTAB KICTKH 1 https://resh.edu.ru/subject/5/10/
7 MutiepatbHbIe BEIIECTBA KIETKIL, 1 https://resh.edu.ru/subject/5/10/
WX OMOJIOTUYECKas POJb
Oprannyeckue BEeIecTBa KIETKH —
0 . JIab 0 .
8 CAIH. SIAbOPATOpHAi paboTa 1 0.5 https://resh.edu.ru/subject/5/10/

«O6HapyxeHne OeNKOB ¢ TTOMOIIbIO
Ka4eCTBEHHBIX PEAKIINI»



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

CoiicTBa, K1accupuKaus u
¢byHKIMu O6€NKOB

https://resh.edu.ru/subject/5/10/

10

Opranuyeckue BEIIeCTBa KJIETKU —
YTJIEBObL

https://resh.edu.ru/subject/5/10/

11

OpFaHI/I‘-IeCKI/IG BCIICCTBA KIICTKH —
JIMITU ABI

https://resh.edu.ru/subject/5/10/

12

Hyxkneunossie kucnorsl. JJHK u
PHK. JIabopatopHnas pabota
«HMccnenoBanne HyKIEMHOBBIX
KHCJIOT, BBIJICICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

https://resh.edu.ru/subject/5/10/

13

Crpoenue u pynkuun ATO.

Hpyrue nykneo3unrpudocdarb
(HT®)

https://resh.edu.ru/subject/5/10/

14

CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MPOTECOMHKH

https://resh.edu.ru/subject/5/10/

15

MeTopl CTPYKTYPHO# OMOIOTHH

https://resh.edu.ru/subject/5/10/

16

Tunsl kietok. [IpokapuoTrnyeckas
KIIeTKa

https://resh.edu.ru/subject/5/10/

17

CrpoeHnue 3ykapuoTUYeCKOn
kietku. [Ipaktuueckas paborta
«M3ydeHne CBOMCTB KJIETOUYHON
MeMOpaHbI»

0.5

https://resh.edu.ru/subject/5/10/

18

[ToBepXHOCTHBIN anmapar KJIETKU

https://resh.edu.ru/subject/5/10/

19

OnHomMeMOpaHHbIE OPTaHOUIBI
kietku. [Ipaktuueckas pabota
«M3ydenue IBMKEHUS [IUTOTLIA3MBI

0.5

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

B PACTUTCIILHBIX KIICTKAaX»

20

[TomyaBTOHOMHBIE OpraHOWIbI
KJICTKH: MUTOXOHJIPUH, TUTACTH/IBL.
JlaboparopHas paboTa
«HccnenoBanue mia3mMoim3a u
JETIIIa3MOJTN3a B PACTUTEIBHBIX
KIIETKaX»

0.5

https://resh.edu.ru/subject/5/10/

21

HemeMmOpaHHble opraHOU/IbI KIIETKU

https://resh.edu.ru/subject/5/10/

22

Crpoenue u pyHKUIUU Aapa

https://resh.edu.ru/subject/5/10/

23

CpaBHHTENBHAS XapaKTEPUCTUKA
KJIETOK dykapuoT. JlabopaTopHas
paborta «M3ydeHnue cTpoeHus

KJICTOK Pa3JIMYHBIX OPraHU3MOBY

0.5

https://resh.edu.ru/subject/5/10/

24

AcCUMWIALNS U TUCCUMUIISIIUS —
JIB€ CTOPOHBI MeTabonu3Ma. Turbl
obmena BerecTB. JlaboparopHas
pabota «3ydyeHne KaTaTuTHIECKON
aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMIIIa3bl WK KaTanas3bl)»

https://resh.edu.ru/subject/5/10/

25

depMeHTaTUBHBIN XapaKTep
peaKiuii KJICTOYHOro MeTaboJIn3Ma.
JlaboparopHas pabota «/3yuenue
(epMEHTaTUBHOTO PaCIIECTICHUS
MepOKCH/Ia BOJOPOA B
PaCTUTENBHBIX U )KUBOTHBIX
KIIETKax»

0.5

https://resh.edu.ru/subject/5/10/

26

benku-akTuBaTopsl U O6€NIKH-
UHTUOUTOPBI

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

ABTOTpO(DHBINA THIT 0OMEHA

27 https://resh.edu.ru/subject/5/10/
BEIIECTB

28 ®doTOoCUHTE3 https://resh.edu.ru/subject/5/10/
Xemocunres. JJaboparopnas padota

29 «CpaBHEHHE TIPOIIECCOB 0.5 https://resh.edu.ru/subject/5/10/
(hoTOCHHTE3a U XEMOCHHTE3a»
AnaspoOHbIE OpraHu3Mbl. Busl

30 Oposkertis. Jlabopatopiias pabota https://resh.edu.ru/subject/5/10/
«CpaBHEHHE TTPOIIECCOB OPOKEHUS
U ObIXaHUS)
AdpoOHBIE OpraHU3Mbl. JTaIb .

31 https://resh.edu.ru/subject/5/10/
SHEepPreTHYecKoro ooMeHa
DHeprus MeMOPaHHOTO TPaiueHTa

32 npoToHoB. CunTe3 AT®: paboTa https://resh.edu.ru/subject/5/10/
npoToHHOM AT®-cuHTa3bI

33 Peakiuu MaTpu4HOTO CHHTE3a https://resh.edu.ru/subject/5/10/

34 TpatCKpHIILIA — MaTpHHHbI https://resh.edu.ru/subject/5/10/
cunre3 PHK

35 Tpancsus u e¢ 3Tarnbl https://resh.edu.ru/subject/5/10/

36 Koawposanue aMHHOKHCIIOT. Posth https://resh.edu.ru/subject/5/10/
pubocoM B OMocuHTE3e OenKa

37 Opranu3aLlis reHOMa y IPOKapHOT https://resh.edu.ru/subject/5/10/
Y DYKapuoT

38 Mostexysspibie MeXamH3Mb1 https://resh.edu.ru/subject/5/10/
AKCIPECCUU TEHOB Y DYKapUOT
Bupycbl — BHEKI€TOYHBIE (POPMBI

39 KHU3HU U O0JIUTaTHBIE TAPA3UTHI. 0.5 https://resh.edu.ru/subject/5/10/

[IpakTtuyeckas padora «Coznanue



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

MOJIENI BUpYCa»

Bupychslie 3a001eBaHus YeTI0BEKa,

40 N https://resh.edu.ru/subject/5/10/
KUBOTHBIX, PACTCHUI

41 Harotexsozorii & Groorui i hitps://resh.edu.ru/subject/5/10/
MEUIIHE

42 JKU3HEeHHBIN UK KIIETKU https://resh.edu.ru/subject/5/10/

43 Marpuunslii cuaTe3 JJHK https://resh.edu.ru/subject/5/10/
Xpomocomsl. JITaboparopHasi padboTa

44 «M3yyeHne XpoMOCOM Ha TOTOBBIX 0.5 https://resh.edu.ru/subject/5/10/
MHUKpOTIpEIiapaTax»

45 JleneHue KIETKH — MHTO3 https://resh.edu.ru/subject/5/10/
Tunsl kietok. Kapuokunes u
nutokuHes. JlaboparopHas pabota

46 «Habmronene MuTO3a B KIIETKAX 0.5 https://resh.edu.ru/subject/5/10/
KOHYMKA KOpEIIKa JIiyka (Ha
TFOTOBBIX MUKpPOIIpenapaTax)»

47 Peryitis KUSHEHHOrO LHia https://resh.edu.ru/subject/5/10/
KJIETOK

48 OpraausM Kak eIMHOE 11eJ10€ https://resh.edu.ru/subject/5/10/
Tkanu pactenuid. Jlaboparopnas

49 pabora «M3ydyeHne TkaHe 0.5 https://resh.edu.ru/subject/5/10/
pacTeHui»
TkaHu )KMBOTHBIX M YEIOBEKA.

50 JlaboparopHas pabora «3yueHue 0.5 https://resh.edu.ru/subject/5/10/
TKaHe! KUBOTHBIX»
Oprassl. CHCTEMBI OPTaHOB.

51 JlaGopatopHas pabota «M3yuenue 0.5 https://resh.edu.ru/subject/5/10/

OpraHoB IBCTKOBOT'O pACTCHU»



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

52

Omnopa Tena opraHu3MoB

https://resh.edu.ru/subject/5/10/

53 JIB>KEeHME OpPraHu3MOB https://resh.edu.ru/subject/5/10/

o4 [Iutanue opraHu3mMoB https://resh.edu.ru/subject/5/10/
IInTanue M03BOHOYHEIX JKUBOTHEIX.

95 [IumeBapurenbHas cucrema https://resh.edu.ru/subject/5/10/
YeoBeKa

56 JlpIxaHue OpraHu3MOB https://resh.edu.ru/subject/5/10/

57 JIEIXAHHE HOSROHOHEIX HUBOTHEIX hitps://resh.edu.ru/subject/5/10/
1 YeJIoBeKa

58 TpancnopT BemEeCTB y OPraHu3MoOB https://resh.edu.ru/subject/5/10/
KposenocHas cucrema

59 MMO3BOHOYHBIX )KUBOTHBIX U https://resh.edu.ru/subject/5/10/
YyeloBeKa

60 Brinenenue y opraHu3MoB https://resh.edu.ru/subject/5/10/

61 3ammTa y OpraHu3MOB https://resh.edu.ru/subject/5/10/

62 NmMmyHHas cucteMa 4enoBeka https://resh.edu.ru/subject/5/10/

63 PasipaxuMOCT  perynauis y https://resh.edu.ru/subject/5/10/
OpraHu3MOB
I'ymopanbHas perynsuus u

64 3HJIOKPUHHAsI CUCTEMA KUBOTHBIX U https://resh.edu.ru/subject/5/10/
YenoBeKa

65 ®opMBbI pa3MHOKEHHSI OPTaHU3MOB https://resh.edu.ru/subject/5/10/

66 ITonoBoe pazmHOKEHUE https://resh.edu.ru/subject/5/10/

67 Meiios https://resh.edu.ru/subject/5/10/
I'amerorenes. OOpa3oBaHue u

68 pa3sBUTHE IOJIOBBIX KIIETOK. 0.5 https://resh.edu.ru/subject/5/10/

JlaGopatopHas pabota «3ydyeHue



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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CTPOEHUS MOJIOBbIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

69

NupuBunyanbHOE pa3BUTHE
OPraHu3MOB — OHTOTE€HE3

https://resh.edu.ru/subject/5/10/

70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIMCTKOB

https://resh.edu.ru/subject/5/10/

71

Poctu Pa3BHUTUC ) XNBOTHBIX.
JlabopaTtopHnas pabota «BrisBieHne
MPU3HAKOB CXOJICTBA 3apOIbIIICH
ITO3BOHOYHBIX KUBOTHBIX»

0.5

https://resh.edu.ru/subject/5/10/

72

PasMHOXkeHue u pa3BuTHe
pactenuii. JlabopatopHnas pabota
«CTpoeHHe OpraHoB pa3MHOKEHHUS
BBICIIIMX PACTCHUN»

0.5

https://resh.edu.ru/subject/5/10/

73

WcTopus cTaHOBIEHUS U pa3BUTHUSA
TeHETUKH KaK HayKH

https://resh.edu.ru/subject/5/10/

74

OCHOBHBIC TIOHSITHSI U CHMBOJIBI
renetuku. JlaboparopHas padota
«/Ipo3oduna kak 00OBEKT
TCHETUYECKUX UCCIICTOBAHMID

0.5

https://resh.edu.ru/subject/5/10/

75

3aKOHOMEPHOCTH HacleI0BaHUs
IpU3HAKOB. MoHOTHOpUIHOE
ckpeurBanue. [IpakTuueckas
pabota "U3ydeHue pe3yabTaToB
MOHOTHOPHUHOTO CKPEIIUBAaHUS Y
apo3o¢uis"

0.5

https://resh.edu.ru/subject/5/10/

76

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI
MOHOFI/I6pI/I,Z[HOFO CKpCIINBAaHUSA

https://resh.edu.ru/subject/5/10/
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Ananusupyrouiee CKpelBaHue.

77 https://resh.edu.ru/subject/5/10/
Henonnoe nomMmunnpoBanue
JluruOpuiHoe CKpeIBaHue.
ITpaxTryeckas padora «/3yuenue

78 P P i 05 https://resh.edu.ru/subject/5/10/
Pe3yIbTaTOB AUTUOPUIHOTO
CKpENIUBaHUS Y IPO30 (PHITBI

79 Hnrosoriseckie 0CHOBEL https://resh.edu.ru/subject/5/10/
JTUTHOPUTHOTO CKPEIIUBAHUS
C .

80 HETUICHHOE HACTE/0BANE https://resh.edu.ru/subject/5/10/
MIPU3HAKOB
X

81 POMOCOMHAA TCOPHA https://resh.edu.ru/subject/5/10/
HACJIE[ICTBEHHOCTH

82 I'enernka mmona https://resh.edu.ru/subject/5/10/

83 T'eHoTHn Kak 1eIoCcTHAS CUCTEMA https://resh.edu.ru/subject/5/10/
r 5 .

84 eHeanf: CKHH KOHTPOIIL PasBHTHA https://resh.edu.ru/subject/5/10/
PaCTEeHHMIA, )KUBOTHBIX M YeJIOBEKA
41 .B .

85 SMEHHHBOCTD HPHHAKOB. BHIBL https://resh.edu.ru/subject/5/10/
M3MEHYNBOCTU

86 MoaudukanroHHas ©3MEHYUBOCTh https://resh.edu.ru/subject/5/10/
BapuaiimoHHbIH ps v
BapHaI[MOHHAS KPUBas.
JlaGopaTopHas pabota

87 «MccnenoBanne 3aKOHOMEPHOCTEN 0.5 https://resh.edu.ru/subject/5/10/
MOIM(UKAITUOHHON H3MEHUUBOCTH.
[TocTpoenue BapHalliOHHOTO psifa U
BApUALIMOHHON KPUBON»
r . .

88 CHOTHITHHCCKA HSMEHANBOCTE https://resh.edu.ru/subject/5/10/

KomOuHaTHBHAs N3MEHYMBOCTD
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89

MyranuoHHast U3MEHUYUBOCTb.
[Ipaktuyeckas padora «MyTtanuu y
Ip0o30¢h sl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

https://resh.edu.ru/subject/5/10/

90

3aKOHOMEPHOCTU MYTaIl[MOHHOTO
nporiecca. JNUTeHETHKA 1
SIIUT'€HOMUKA

https://resh.edu.ru/subject/5/10/

91

I'eneruka uenoseka. [IpakTuueckas
pabota «CocTaBlieHHE U aHATTU3
POOCIOBHOM»

0.5

https://resh.edu.ru/subject/5/10/

92

MeTo bl METUIIMHCKON I'€HETUKU

https://resh.edu.ru/subject/5/10/

93

3HaquI/Ie MeHHHHHCKOﬁ TCHCTUKU B
MIPEIOTBPAILICHUH U JICUCHUN
FEHETUYECKHX 3a00J1€BaHMI
yeaoBeKa

https://resh.edu.ru/subject/5/10/

94

OCHOBHBIE TIOHSITHUS CEJICKIIHH.
JlaGopaTtopHnas pabora «3yueHune
COPTOB KYJIbTYPHBIX PACTCHUH H
MOPO/T IOMAIITHUX JKHUBOTHBIX)

0.5

https://resh.edu.ru/subject/5/10/

95

MeTopl CeNeKIIMOHHON paOOTHI.
JlaboparopHas pabora «M3yueHue
METOJIOB CEJICKIIUU PACTCHUI

0.5

https://resh.edu.ru/subject/5/10/

96

JlocTrKEeHMs CeNEKIUN PAaCTEHUN U
KUBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHUN»

https://resh.edu.ru/subject/5/10/

97

CoxpaHeHHe, HU3YyUCHHUC U
HCIIOJIb30BAHHUEC TCHECTHYCCKHUX

pecypcoB

https://resh.edu.ru/subject/5/10/
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buoTexHonorusa kak Hayka u
OTpacib IPOU3BOJACTBA.

98 1 0.5 https://resh.edu.ru/subject/5/10/
[IpakTuaeckas padota «/3ydeHue
00BEKTOB OMOTEXHOJIOI N
O

99 CHOBHDIC HATIpaBJIeHid 1 https://resh.edu.ru/subject/5/10/
CUHTETHYECKOU OMOJIOrun

100 XpOMOCOMHAS ¥ TeHHAsI MH)KCHEPHS 1 https://resh.edu.ru/subject/5/10/

101 MenunuHckre OMOTEXHOJIOT NI 1 https://resh.edu.ru/subject/5/10/
PesepsHb1i ypok. [IoBTOpeHue, K

102 00001IeHHE, CUCTEMATHU3AIUS 1 OHTp;anaﬂ https://resh.edu.ru/subject/5/10/
3HAHUI pabora

OBIIEE KOJIMYECTBO YHACOB I10
1 102 0 13.5

I[TPOTPAMME
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11 KVIACC

KoaunuecTBo yacoB

Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka Konrpoububie | IIpakTHyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTesIbHbIE pecypchl
padoThI padoTsbI
1 DBouroroHHas Teopust Y. 1 PaW
HapBuna https://resh.edu.ru/subject/5/11/
JIBHKyIIHE CHITBI DBOJIIOLIUU P3aLL
2 1 _
BuA0B 10 Y. JlapBuny https://resh.edu.ru/subject/5/11/
Bopr6a 3a cymecTBoBanue, P31
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
Y https://resh.edu.ru/subject/5/11/
0oTOOD
4 DopMUPOBAHUE CUHTETHYECKOU 1 PoLW
TEOPHUHU SBOJIIOIUU https://resh.edu.ru/subject/5/11/
OTanel 3BOJIIOIIMOHHOTO .
5 mporecca: MEKPO3BOJTFOIHS | 1
pott P t https://resh.edu.ru/subject/5/11/
MAaKpPO3BOJIIOLIHS
6 [Tonmynsiuust — snemeHTapHast 1 PaLW
€IMHNIIa YBOJIIOINA https://resh.edu.ru/subject/5/11/
3aKOH T€HEeTHYECKOTO
paBHoBecus k. Xapau, B.
7 BaiinGepra. JlabopaTtopHas 1 05 PaW
pabota «BrlsiBIIeHHE ' https://resh.edu.ru/subject/5/11/
W3MEHUYUBOCTH Y 0COO€H 0JHOTO
BHUJIa»
8 DneMeHTapHbIe (PaKTOPHI 1 PaLL
3BOJIIOLUHA https://resh.edu.ru/subject/5/11/
9 D¢ ekt ocHoBarenst. Dpdekt 1 P3O



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/

OYTBUIOYHOTO TOPJIBIIIKA

https://resh.edu.ru/subject/5/11/

Murpauuu. M3onsuun

10 MOMYJISITHI: Teorpaduueckas, PIL .
https://resh.edu.ru/subject/5/11/
Omonornyeckas
EcrectBennslit oT60p —
11 HaIpaBJISIOMUN PakTop P .
https://resh.edu.ru/subject/5/11/
9BOJIIOLUN
. PaW
12 Mososoii o60p https://resh.edu.ru/subject/5/11/
[IpucnocobaeHHOCTH
OpPraHW3MOB KaK pe3yyibTaT
13 MHKpO3Botonnd. JlabopaTopHas 05 PaW
pabora «M3ydyenue apoMopdo30B https://resh.edu.ru/subject/5/11/
Y UIMOAIANTAllMi Y paCTCHUH U
KUBOTHBIX)»
[Tpumeps! npucrnocobaeHu y
OpraHu3MoB: MOP(HOJIOTHUYECKHE,
(bu3moIOrNYeCcKue,
14 OMOXHUMUYECKHUE, IOBEACHUYECKHE. 05 Pl
JlaGopaTtopHas pabota https://resh.edu.ru/subject/5/11/
«[Ipucnocobnenust OpraHu3MoB U
WX OTHOCHUTEJIbHAs
1enecoo0pa3HOCTb»
Bun, ero kputepun u CTpyKTypa.
15 JIaGoparopHas paboTa 05 PO
«CpaBHEHHE BUJIOB 110 https://resh.edu.ru/subject/5/11/
MOP(OJIOTHIECKOMY KPUTEPUIO)
16 Crpykrypa BuIa PoLl

https://resh.edu.ru/subject/5/11/
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BunooOpa3oBanue kak pe3yibTar

PaLl

17 MUKPO3BOJIIOLUU https://resh.edu.ru/subject/5/11/
18 CBs13b MUKPO3BOJIIOINH U PaLW
BIUIEMHUOJIOTUH https://resh.edu.ru/subject/5/11/
Makpo3Boitonus. P31
19 [TaneoHTOIOTHYECKUE METOIBI httos://resh.edu.ru/subject/s/11/
W3YUYEHUS IBOTIOIUN
20 buoreorpaduueckue Meto bt PaLW
HU3yYEHUS SBOJIIOLUA https://resh.edu.ru/subject/5/11/
OMOpHOIOTHYECKUE U
21 CpaBHUTEIBHO- PaLl
MOP(HOIOTUIECKUE METOIBI https://resh.edu.ru/subject/5/11/
W3Y4YEHUS IBOIOLNN
MoneKynsipHO-TeHETUYECKHUE,
99 OMOXHMHYECKUE U PaW
MaTeMaTUYECKUE METOIbI https://resh.edu.ru/subject/5/11/
W3Y4YEHUS 3BOJIIOLNN
23 OO6mre 3aKOHOMEPHOCTH Pl
IBOJIIOIIUA https://resh.edu.ru/subject/5/11/
AJlanTUBHAs paauanus.
24 HepaBHoMepHOCTH TEMIIOB PoLl _
https://resh.edu.ru/subject/5/11/
3BOJIIOLUU
o5 Hayunble runoresst PaL
MIPOUCXOXKACHUS )KU3HU Ha 3eMIie https://resh.edu.ru/subject/5/11/
26 Jlonay4HbI€ NPEACTaBICHUS O PaLL
3apOXKICHUU KU3HU https://resh.edu.ru/subject/5/11/
27 OcCHOBHbIE ATaNb PaLW

HeOpFaHHQCCKOﬁ OBOJOIINHA

https://resh.edu.

ru/subject/5/11/
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PaL

28 Tunotesst 3apox eI Ku3Hn https://resh.edu.ru/subject/5/11/
Wcropus 3emiin 1 METOABI €€
u3yuenus. Jlabopatopuas pabota .
29 «Maytenme i ommcanue 05 https://resh.edu.ru/subject/5/11/
HCKOTIAeMBIX OCTATKOB JIPEBHUX
OpraHU3MOB»
30 HauansHele 3Tansl OpraHndecKon PoLW
3BOJIIOIIUA https://resh.edu.ru/subject/5/11/
31 DBOJTIOLHUS 3YKAPUOT PaLU .
https://resh.edu.ru/subject/5/11/
OCHOBHBI€ ATAIbI 3BOJTIOIUU
PacTUTENBHOTO MUpA.
39 [IpakTuueckas pabota 05 PoW
«M3ydenne ocoOeHHOCTEH https://resh.edu.ru/subject/5/11/
CTPOEHUSI PACTEHHI pa3HbIX
OT/IETIOB
33 OcCHOBHBIE 3Tarbl FBOTIOLUN PaLL
’)KMBOTHOTO MUpa https://resh.edu.ru/subject/5/11/
DBOJIIOLMS )KUBOTHBIX.
[IpakTnueckas paboTa
34 «U3yuenne ocobeHHOCTEI 0.5 PSLL ]
https://resh.edu.ru/subject/5/11/
CTPOEHHMS O3BOHOUYHBIX
YKUBOTHBIX»
35 PazButue xu3uu Ha 3emie no PaLL
JpaM U IepHuoaM https://resh.edu.ru/subject/5/11/
MaccoBbie BEIMUPaHUS — .
36 9KOJIOTMYECKHE KPU3HCHI

MIPOLLIOTO

https://resh.edu.

ru/subject/5/11/
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37 CoBpeMeHHBIN KOJIOTHUYECKUI PaWW
KpHU3HC, €ro 0COOCHHOCTH https://resh.edu.ru/subject/5/11/
38 CoBpemMeHHas cuctema PoW
OPraHu4eCcKOro MpoILIOro https://resh.edu.ru/subject/5/11/
39 OCHOBHBIE CHCTEMaTHYECKUE P3LW
TPYIIIBI OPraHU3MOB https://resh.edu.ru/subject/5/11/
40 AHTpPONOJIOTHS — HayKa O PoLW
YEJI0BEKE https://resh.edu.ru/subject/5/11/
41 PasButne npeacrasiaeHuit o PaWW
MPOUCXO0KICHUHU YETIOBEKa https://resh.edu.ru/subject/5/11/
MecTto yenoBeka B CUCTEME
OPraHUYeCKOro MHpA.
42 JlaGopaTtopnas pabota 05 PoW
«M3ydenne ocoOeHHOCTEHM ' https://resh.edu.ru/subject/5/11/
CTPOEHHMSI CKEJIETA YEJIOBEKA,
CBSI3aHHBIX C IPSIMOXO0XKICHUEM»
43 JIBYOKyIIE CHITBI aHTPOIIOTCHE3a PaLl
Y P https://resh.edu.ru/subject/5/11/
CooTHolieHre OMOTOTMYECKUX U
" o PILL
CcolMaibHbIX (PaKTOPOB B
1 P https://resh.edu.ru/subject/5/11/
AHTPOIOreHE3e
45 OCHOBHBIE CTaIUH PaLl
aHTPOTIOTEHE3a https://resh.edu.ru/subject/5/11/
46 [Taneoreneruka u PaLW
IajJjeoreHoMHuKa https://resh.edu.ru/subject/5/11/
47 DBOJIIOIMS COBPEMEHHOTO PoLW
YyeJioBeKa https://resh.edu.ru/subject/5/11/
48 UYenosedeckue pachl. 0.5 PO
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[IpakTuyeckas pabora
«M3ydeHne HKOIOTUYECKUX
aZanTanui 4eI0BeKay

https://resh.edu.

ru/subject/5/11/

MG)KI[I/ICIII/IHJII/IHapHI)Ie METOIbI PaLU
49 ;
AHTPOIIOJIOTUH https://resh.edu.ru/subject/5/11/
50 3apoKJIeHNE U Pa3BUTHE PaW
SKOJIOTUH https://resh.edu.ru/subject/5/11/
MeTo Bl DKOJIOTHH.
JlabopaTtopHas paboTa PaW
51 0.5 )
«3yuenne MeTo 0B https://resh.edu.ru/subject/5/11/
SKOJIOTHYECKUX HUCCIIETOBAHMIDY
59 3HadeHne YKOJIOTMYECKUX 3HAHNI PaLL
IUTSL 9eoBeKa https://resh.edu.ru/subject/5/11/
Pl
53 DKkonoruueckue PakTopol
¢ p https://resh.edu.ru/subject/5/11/
Abuotnyeckue paktopsl. CBeT
KaK AKOJIOTUYECKUH (PaKTop.
54 J1a6 6 0.5 PaLl
aboparopHas paboTa .
parop P . https://resh.edu.ru/subject/5/11/
«BpIsiBIEHUE TTPUCTIOCOOICHU
OpPraHU3MOB K BIIUSHUIO CBETa»
AOGuoTtnyeckue GakTophl.
Temneparypa kax
9KOJIOTUYECKHH (haKTop.
55 JlaGoparopHasg padoTa 0.5 PoLl
Patop P . ' https://resh.edu.ru/subject/5/11/
«BplIsiBIeHUE TIPUCTIOCOOICHUN
OpPraHU3MOB K BIUSHUIO
TEMIIepaTypbI»
AbGunotuueckue GakTopsl. PaLW
56 Pairop 05

BnaxHoCTh KaK DKOJIOTUUECKUI

https://resh.edu.

ru/subject/5/11/
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¢dakrop. JlaboparopHas padora
«AHaToMU4eCcKHe 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT

oOUTaHUSD)
PaWwl
o Cpene1 0OHTasms OpranH3MOR https://resh.edu.ru/subject/5/11/
PaW
58 brosorieckne pHTME! https://resh.edu.ru/subject/5/11/
59 JKuznennsie GopMbI OPraHU3MOB PoLl _
https://resh.edu.ru/subject/5/11/
P3LLU
60 Broruteckue paxToper https://resh.edu.ru/subject/5/11/
3HaueHue OMOTUYECKHUX
61 B3aMMOJICHUCTBUN I PaLl
CYILIECTBOBAHHUSI OPTraHU3MOB B https://resh.edu.ru/subject/5/11/
cpene oouTaHus
DKOJIOTUYECKUE XapaAKTEPUCTUKU PaL
62 :
MO YJISIITAN https://resh.edu.ru/subject/5/11/
OcHOBHBIE TIOKa3aTeNn
MOMYJISILIAN: YUCIEHHOCTD, PaLl
63 :
IUIOTHOCTb, BO3pACTHAS U https://resh.edu.ru/subject/5/11/
I10JIOBAsI CTPYKTYpa
OcHOBHBbIE TIOKa3aTenu
64 NOMYJISINUM: POXKIACMOCTb, PaLL
IPUPOCT, TEMII POCTA, https://resh.edu.ru/subject/5/11/
CMEpPTHOCTb, MUT'PALIUU
65 DKoJorudeckas CTpykTypa PaLL

nonyJidanuun

https://resh.edu.

ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

66 Jnnamuka NONMYJIALMU U ee PaLU
perysinus https://resh.edu.ru/subject/5/11/
67 Kpussle pocTa uncieHHOCTH PoLW
nomynsuun. KpuBble BBDKUBaHUS https://resh.edu.ru/subject/5/11/
DKOJOTUYECKas HUIIIA BH/IA.
68 JlabopaTtopHnas pabota 05 PaW
«[Ipucnocobienus cemsiH https://resh.edu.ru/subject/5/11/
pacTeHUH K pacCeICHUIO»
69 Bun xak cuctema momyssiuit PoL _
https://resh.edu.ru/subject/5/11/
70 3aKOHOMEPHOCTH TOBEJICHUS U PaLL
MUTPALUI 5 KUBOTHBIX https://resh.edu.ru/subject/5/11/
71 Coo00111ecTBO OPraHu3MoOB — PaW
OHOLIEHO3 https://resh.edu.ru/subject/5/11/
79 DKOCHCTEMA KaK OTKPBITas P3LW
cucTeMa https://resh.edu.ru/subject/5/11/
73 KpyrosopoT BeliecTB 1 NOTOK PaL
3HEPTUU B IKOCUCTEME https://resh.edu.ru/subject/5/11/
74 OcHOBHBIE ITOKa3aTeIIHN P3LL
9KOCHUCTEMBI https://resh.edu.ru/subject/5/11/
75 DKOJOTUYECKUE TUPAMUIbI PSLL ]
https://resh.edu.ru/subject/5/11/
76 N3menenus cooOmiecT — PoLW
CYKLIECCUU https://resh.edu.ru/subject/5/11/
[IpupoaHbIe 5KOCUCTEMBI.
77 DKOCHUCTEMBI 03€p U PEK. P .
N https://resh.edu.ru/subject/5/11/
DKOCUCTEMBI MOPEI 1 OKEAHOB
78 [IpupoaHbIe SKOCUCTEMBI. P3O
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DKocucTeMsl TYHAP, JIECOB,
CTenew, IyCThIHb

https://resh.edu.ru/subject/5/11/

79 AHTPOTIOT€HHBIE YKOCUCTEMBI PoL
https://resh.edu.ru/subject/5/11/
VYp6oskocucremsl. [IpakTrueckast
80 pabota «/3y4ueHne 1 onMCcaHne 0.5 PoL _
https://resh.edu.ru/subject/5/11/
ypOOIKOCHUCTEMBI
3akoHOMEepHOCTH (OPMUPOBAHUS P31
81 OCHOBHDIX BAHMOJICHCTBHHT https://resh.edu.ru/subject/5/11/
OpPraHMU3MOB B 9KOCHCTEMaX
MexaHn3MBI BO3JIEHCTBUS
3arpsi3HEHUN Pa3HbIX TUIIOB Ha
82 cyOOopraHM3MEeHHOM, PoW
OPraHU3MEHHOM, https://resh.edu.ru/subject/5/11/
MOMYJISIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX
83 buocdepa — obmennanerapras PaW
o6oJi0uka 3eMiun https://resh.edu.ru/subject/5/11/
84 VYuenue B. W. Bepnaackoro o PaL
ouocdepe https://resh.edu.ru/subject/5/11/
85 3aKOHOMEPHOCTHU PaLW
cyliecTBoBaHus 6rochepsl https://resh.edu.ru/subject/5/11/
86 KpyroBopoTs! BelecTs u PaLW
OMOTECOXMMHUYECKHUE ITUKITBI https://resh.edu.ru/subject/5/11/
87 30HaIBHOCTH OMOChEpHI. PaLW
OcHOBHBIE OMOMBI CYIITH https://resh.edu.ru/subject/5/11/
88 YcroitunBocTh 6uochepsl PoLl

https://resh.edu.ru/subject/5/11/
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89 DKOJIOTUYECKHE KPU3ZHUCHI U UX PaWW
MIPUYUHBI https://resh.edu.ru/subject/5/11/
90 Bo3znelicTBue 4yemoBeka Ha PaLW
ouochepy https://resh.edu.ru/subject/5/11/
01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PaLW
pPaCTUTENBHBIN U )KUBOTHBIA MUP https://resh.edu.ru/subject/5/11/
P3LU
92 OxpaHa OpupoO sl
P pHpoaL https://resh.edu.ru/subject/5/11/
OCHOBHBIE IPUHIUIIBI
93 CTOMYMBOIO pa3 PoL
TOUYUBOT BUTHUS
y p https://resh.edu.ru/subject/5/11/
YEJIOBEYECTBA U TIPUPOIBI
Pammmonanbaoe
94 IPUPOAONOJIHL30BAHNUE U PaLl
coxpaHeHHe OMOJIOTHYECKOTO https://resh.edu.ru/subject/5/11/
pazHooOpa3zus 3emin
O06001IeHNE 10 TEME
95 «MUKPOIBOIIOLIUS U €€ PSLL
P H https://resh.edu.ru/subject/5/11/
pe3ynbTaThD»
O060011eHNE 110 TEME
96 «MaKpOIBOIIOLIUS U €€ PSLL
P H https://resh.edu.ru/subject/5/11/
PE3yIbTaThDY
O00011IeHIE TTO TEME
97 «IIpoucxoxaeHue U PA3BUTHUE PSLL
P A p https://resh.edu.ru/subject/5/11/
JKU3HH Ha 3eMiie»
O000I11IeHNE TTO TEME -~
98 «[IponcxoxaeHne YeaoBeKa —
P A https://resh.edu.ru/subject/5/11/
AHTPOTIOTEHE3)
99 O06006111eHNE TTO TEME «DKOIOTUS PoLW
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— HayKa O B3aUMOOTHOIIECHUSIX
OpPraHU3MOB»

https://resh.edu.ru/subject/5/11/

O0006111EHNE TIO TEME

Pl

100 1 https://resh.edu.ru/subject/5/11/
«OpraHu3Msl U cpejia OOUTaAHUSDY

101 O0600mmenue mo TeMe «IKOJIOTHS 1 KoHTponbHas
BUJOB U TTOMYJISLINI» paborta

102 O6006mmenue o teme «buocdepa 1
— rio0anpHas d3KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
. 102 0 7.5

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* buonorus. buonorudyeckue cuctemsl u npoiueccel, 10 kmace/ Tepemos A.B.,
ITerpocona P.A., OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «OI]
MHEMO3HNHA»

* buonorus. buonoruyeckue cuctemsl u nporeccel, 11 kinace/ Tepemos A.B.,

[Terpoconra P.A., O01iecTBO ¢ OrpaHU4YeHHOM 0TBEeTCTBEHHOCTHIO « MOT1]

MHEMO3MHA»

METOJIUYECKHUE MATEPHUAJIBI JJIs1 YUUTEJSA

1. TuroB E.B. Metoandeckoe nocodue. [Ipumenenrne napopMamoHHbIX
TEXHOJIOTUH Tpu o0ydueHuun ouosioruu. «Jpoday, 2021.

2. TepemoB A.B. bruonorus. buonorndeckue cuctemsl u nporecchl. 10 kiacc:
nocoOue JJisk cCaMOCTOATENIbHON paboThl 00yUarommxcs (yriryOaeHHbIN
ypoBeHb)/ A.B. Tepemos, P.A. IletpocoB. — M.: Muemo3uHa, 2015 T.

3. Monexynsapuas 6uonorusi. COOpHUK 3aAaHuii 1711 ToAroToBKH K EI'D: ypoBHS
A, B, C: yuebHo-MeTonueckoe nocooue/ A.A. Kupunenko. — PoctoBa//:
Jlernon, 2013 r.

4. bwuonorus. COOpHUK 3a7a4 1O TeHEeTHKE. ba30BbIiM 1 MOBBIIICHHBIN YPOBEHU

EHD: yuebnoe — mocooue/A.A. Kupunenko. — Pocrosn//[: Jlernon, 2011



5. I'pun H., Crayr Y., Teitnop J1. buonorus. B 3-x Tomax. — M.: Mup, 2004.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

1. O6pazoBatenbubiiit Komiuieke «1C: komna. buonorus, 10 xi.» 2009
O6pazoBarenbubiii kKomiuieke «1C:Ilkona. buonorus, 10 ki1.» npeaHazHavyeH A
U3y4EHMsI, TOBTOPEHUS U 3aKperieHus: yaeOHOro Marepuaa IKOoJILHOTo Kypca
ouonoruu 10-ro knacca. Comepxxut matepuansl yueonuka M. H. I[lonomapeoii
«buonorus, 10 kn.» (U3narensckuii ientp «Bentana-I'pad»).
2. O6pazoBatenbHbiil kKoMIieke «1C: [kona. Dxomorus, 10-11 xi.»
Pa3paboTunk — pupma «1C» coBMecTHO ¢ uznareiabcTBoM «/Ipoda». YueOnbrit
MaTepHall co3aH aBTOPCKUM KOJIJIEKTUBOM O] pyKoBoJcTBOM A. K.
Axnebununa u B. . CuBornasosa.
4, DnexktpoHHoe Tocodue (mpakTukyM) bronorus. JlabopaTopHbIH TPaKTUKYM 6
— 11 xkmacc MI'TOUM, 2004107
5. O6pazoBarenbubiii kKoMmIuieke «1C: IlIkona. buomorus, 11 ki1.» npenHazHaueH
JUIS U3YYEHUs1, TOBTOPEHHUS U 3aKpEIUIEHUsI yueOHOro MaTepuasa mKOJIbHOTO
kypca ouonoruu 11-ro knacca. Comgepkut matepuainsl yueonnka U.H.
[TonomapeBoii «buonorus, 11 xi1.» (M3gatensckuii ienTp «Benrana-I'pady).

6. P3LW https://resh.edu.ru/subject/5/10/

7. Crypapwym https://studarium.ru/
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