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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouosyorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @enepaunn»,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB NMpeAMeTHOW obnactu «EcTecTBEeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
OpHU3BaHbl 00ECHeYUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHHUM
o01uM, cpeJHUM NMpodecCUOHAIBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHE 00pa30BaTENIbHBIX, BOCIUTATEIBHBIX W PAa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C TpodopueHTanueln oOyYaromMXca W CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHOM 00JIacTM HAyYyHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEHN, TICUXOJIOTUEHN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
e M 3ajjayax M3ydeHus ydyeOHoro mpenmera «buonorusi» Ha yriayOaEéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpPHpOBaHHE TIO paszieliaM M TeMaM, pachpeiesieHne 10 Kiaccam,
PEKOMEH/yeT TIOCJIeI0BATEIbHOCTh U3YUYEHHUs y4eOHOTO Marepuana C y4ETOM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTMKHA Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEHW oOydaronuxcs. B mporpamme mo Ouosorum
peanu30BaH MPUHIHUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHWOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps d4emMy IPOCMaTpPUBAETCS
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAaHHE OEPEKHOTO OTHOIICHHWS K OKpYyKarolledl mnpupoaHoit cpene. B
mporpaMme no OHOJIOTMM Tak)Ke ITOKa3aHbl BO3MOXXKHOCTH Y4YEOHOro IpeameTa
«buonoruss» B peanmzauuu TpedoBanuii DGOI'OC COO K MIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOYy4YeHHUS U B
(GopMUPOBAaHUM OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOW  JEATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHs Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIiaeT OMOJIOTMYECKOEe o0O0pa3oBaHUME B IIKOJIE W OPUEHTHUPOBAH Ha



paclMpeHrue U yriyoJieHue 3HaHUM 0O0ydYaromuxcs O JKMBOW MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOM OHOJNIOrMHU, SMOPHOJOTMU U OUOJOTUMU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus»» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCIEAYIOIIEMY MOJIYyYEHUIO
OuoJIorM4ecKoro  oOpa3oBaHUsi B By3aX M OpraHu3alUiaX  CpPEHEro
npodeccruonanbHOro 0opazoBanusi. OCHOBY €ro CoJAep KaHMsI COCTABISET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOLIMX CHCTEMATHYECKUX PA3/eJI0B OMOJOTMH Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Taxk,
pacuiupeHbl W yriayOJieHbl OWOJOTMYECKHWE 3HAHHWS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HHU,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS PUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JUIsl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, TOJTYUYCHHBIMH OOYYAIOIIUMUCS TPU H3YYCHUU
bu3uKH, XUMUH, Teorpapuu U MaTEMaTHUKH.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mipeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIA TOAXOAbl K H3YyYEHHIO OHMOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBbIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIIMA OPTraHMYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHH |
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTUU W CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uejoBeka. B 11 kiacce wu3yuaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0oOy4JaromMMHCs: OMOJIOTHYECKUX TEOPUHN M 3aKOHOB, HJICH, TPUHIIUIIOB U MIPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIeH03a, YKOCHCTEMBI, O BBIIAIOMINXCS HAYYHBIX TOCTH)KEHUSIX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUECKOTO MaTepHuaia B COJEPKAHUU MPOrpamMMBbl
1Mo OMOJIOTHUY TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WM WHOW 001acTh OWONOTHUM, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
Y4€HBIX B PELICHUE BaXKHEHIIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp n3yuenus: yueoHoro npeamera «buosorus» Ha yriayOaéHHOM ypOBHE —
OBJaJicHUE  OOy4YalolUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHABbHOU
OpraHM3alMy >KUBBIX CHUCTEM pPa3HOr0 paHra M NOpPUOOpETeHHE YMEHUM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
npo(ecCUOHaNbHON JeATEeIbHOCTH, CBSI3aHHOM C OHMOJOTHEH, WM K BBIOOpY
y4eOHOT0 3aBeICHUS JJIsl TPOIOHKEHUSI OMOJIOTHYECKOr0 00pa30BaHMUsl.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIEMIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMyJIAIus, BUA, OMOreoreHos3, ouocdepa); o BhIIAIOIINXCSI OTKPBITHIX
Y COBPEMEHHBIX MCCJICAOBAHUAX B OUOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMUXCS C METOJaMH IIO3HAHUS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHOW OHOJOTHH, JMOPHOJOTMM U OHOJIOTUH Pa3BUTHSA, TCHETHKU W
CEeJICKIIUU, OHOTEXHOJOTMM U CHUHTETHYECKOM OMOJIOTMH, NaJeOHTOJIOTHH,
HKOJIOTHHM);  METOJAaMH  CaMOCTOATENbHOTO  TMPOBEJACHUS  OHMOJIOTHYECKUX
uccieloBaHUd B Jyabopatropud W B Mpupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBbHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUA ¢ COIMAIbHO-)KOHOMHUYECKHUMU ¢  DKOJOTHYECKUMU
npoOsieMaM 4elIOBEYeCTBa; OICHMBATH IOCIEICTBUS CBOEH NESITEIBHOCTH TIO
OTHONICHUIO K OKPYKaIIIeH NPUPOAHOU cpejie, COOCTBEHHOMY 3JI0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTH B UPE3BBIYAHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00yYarOlMXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B Ipollecc€ 3HAKOMCTBA C BBIAAIOIIMMUCS OTKPBITUSMH U COBPEMEHHBIMHU
UCCIIEIOBAHUSIMU B OHOJIOTHM, pEUIaeMbIMU €10 Mpo0JieMaMu, METOAO0JOTHEH
OMOIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCHEPUMEHTATbHbBIX
UCCIIEIOBAHUM, pelIeHUs OMOJIOTUYECKUX 3aJ]1ay, MOJICIIUPOBAHUS OUOIOTHUECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTAHHE Y 00YUYAIOIINXCS [IEHHOCTHOTO OTHOIIEHUS K KMUBOUW MPUPOJIE B
L[EJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUIM; (OPMHUPOBAHUE FKOJIOTUUECKOMH,
F€HETUYECKOW TPaMOTHOCTH, OOIIEel KyJIbTyphl TIOBEJIECHHS B MPHUPOJE;
WHTETpalui €CTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre  OOyYalolUMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
MIPUPOJIONIONIB30BaHUHU  (COOJIIOICHUE TPaBUI TOBEJACHUS B MPHUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOI'O 3/10POBbS U 3/10POBbS
OKpYyXXaromux Jrojeid  (coOmtojgeHuss Mep npodUiakKTUKU — 3a00JI€BaHUM,
obecrieueHrue OE30MACHOCTU >KU3HEEATEIIBHOCTH B YPE3BBIYANMHBIX CHUTYaIUIX
OPUPOJHOTO M TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

CO3JJaHME  YCIOBUM  JJIsI  OCO3HAHHOTO  BbIOOpa  OOyYarolMMUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCJICAYIONMIEMY TPO(PECCUOHATIBHOMY CaMOOMPEICIICHHIO, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMH PETHOHA.

OO61iee yucI0 YacoB, OTBEJICHHBIX HA MU3y4YE€HHE OWOJIOTMH Ha Yri1yOJIeHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
gaca (3 yaca B Hememwo), B 11 xmacce — 102 wyaca (3 waca B HeIENIo).
B 2025-2026 y4eOHOM roay:
B 10 knacce- 2yaca BeInaaaoT Ha npa3gHuubbiid AeHb 01.05.2026 . B 11 kmacce 1
Jac BBINAJ Ha Tpa3aHuYHbIA neHb 23.02.2026,1 vac BeImagaeT Ha pabouuii J1eHb
09.03.2026r., 1 ygac Beimagaet Ha 11.05.2026, xoTopsie B 2026 roay CUUTAIOTCS
BbIXOAHBIMU  AHAMU.( corimacHo IIpoekta IloctanHomienus IlpaBuTenbcTBa
Poccuiickoit  ®depepanun  "O  mepeHoce  BBIXOAHBIX gHe B 2026
rony"(moarorosied Muntpynom Poccun 01.07.2025 1.) B cBsizu ¢ dakTuyeckum
KOJIMYECTBOM YYEOHBIX JHEH, C y4€TOM TOJOBOTO KaJIEHJAPHOTO Yy4eOHOTro
rpaduka Ha 2025-2026 y4eOHBIN TOJl, pacCIIMCaHUsl 3aHATUH, BBITIOJHEHNUE pabodeit
mporpamMmsel 1o Ouosioruu B 10 kimacce OyaeT oOecriedeHo B MOJHOM 00BEME 3a
cdyeT OJIOKOBOM TOJayM Marepuaja, YPOKOB IMOBTOPEHHUS WU PE3EPBHBIX HYaCOB
05.05.2026 (10 xiacc); 24.02.2026(11 xmacc)

OT60p opraHu3aIMOHHBIX (HOPM, METOJOB M CPEJCTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCSI ¢ YYETOM CIENU(PUKHA €TO COACPKaHWS W HANpPaBICHHOCTH Ha
MPOJOKEHUE OMOJIOTMYECKOTO0  O0pa3oBaHUsI B  OpraHU3alMsIX CPEIHEro
po(heCCHOHaTBFHOTO U BHICIIIETO 00pPa30BaHUA.

O0s13aTeILHBIM YCIIOBHEM MPU 00 YYICHUH OMOJIOTHH HA yriayOJEHHOM YPOBHE
SBIIICTCS TIPOBEJEHUE JTa0OpaTOPHBIX M TMpaKTUUECKuX pador. Takke ydacTue
00y4Jaroluxcs B BBIMOJHEHUU MPOEKTHBIX U y4eOHO-UCCIEN0BATEIbCKUX PadoT,
TEMAaTHKa KOTOPBIX  OINpEJeNsieTcsl y4duTelleM Ha OCHOBE HMEIOLIUXCS
MaTepUalibHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOHBIX YCIOBUM.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouoiorus — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouonioruu.  buonmornueckue  Hayku W U3yyaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, TPUKIAJHBIE M TOUCKOBBIE HAYYHBIE HCCIEIOBaHUS B
OuoJioruy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kapTuHbl mupa. [lpodeccun, cBszaHHbie ¢ Ouosorueil. 3HaueHUe OHWOJOTUM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacr, K. Jlunne#, XK. b. Jlamapk, Y. JlapuH,
V. I'apsen, I'. Mennens, B. . Bepuanckuu, U. I1. [Tanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBbI U X U3y4YeHHUE

XKusble cuctembl Kak mnpeaMmeT wuzyudeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOUYHBIM,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHBIE TpU3HAKU *KUBOTO. JKu3HBb Kak (opma CyIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue kuBbIX cucTteM. MeToasl Omosornueckoi Hayku. HaGmromenwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMAaTH3anus, Mmeraananus. [lonstue o 3aBucumon u
He3aBUCMMOW mnepeMeHHOW. IlmanupoBanme oskcnepumenta. [locraHoBka u
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszma», «buoreounenos», «buochepa», «Metoabl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAS €AMHMIA >KUBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIC MOJOXXEHHUS COBPEMEHHOMN KIETOYHOMN
TEOPHH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadusi, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, HuddepeHunasLHOe
HeHTpU(PyrupoBaHre, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

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

IlpakTuyeckass pabora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, oanexrpodopes, muddepeHmanbHOe IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ poib Kak pacTBOPUTENS, pEarcHTa, y4acTUe B CTPYKTYpUPOBAHUH
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OenKkoBOM MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. [enarypauus. CpoiictBa OenkoB. Kiaccudukanuss OenkoB.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mwmii 1IaH CTpoeHus U (PU3MKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus Iunuaos.
Tpurmuuepunsl, (ochomunuasl, BOCKU, cTepouibl. buonormyeckue ¢GyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiuementapHocTtu. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u ouonorndeckue ¢pyukiuu JIHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune mosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonorunyeckue ¢pynkunu AT®. BoccTaHOBIIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
knetke. Jpyeue wykneosuompugpocpamer (HTD). Cexenupoanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoliekyl. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [Tomunr, [xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. @paHkius,
®. Conrep, C. IIpy3unep.

Junarpammel:  «PacnpeneneHre XHMUYECKHUX JJIEMEHTOB B HEXKHBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIE.

Tabnuuer u cxembl: «llepuoamdeckass TaOiauIla XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MoOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKyNl JUNuaoB», «HyKIEnHOBBIE KHUCIOTHDY,
«Ctpoenue monexyinsl ATOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ IMMOMOIIBI0O KaUYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n yHKIUM KJIETKH

Tunel KJIETOK: »JyKapuoTHueckass W mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (G yHKIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmaruyeckas MemOpana (miasmanemma). CTpyKTypa IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOpT BEHIECTB yYepe3 MIa3MaTUYECKYI0 MEMOpaHy: MaCCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wMemOpanbl. Pabota HaTpuii-
KaJMeBOT0 Hacoca. DHAOLMTO3: MUHOLUUTO3, (haronuto3. Dx3ouutos3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

Hutomna3zma. [uto3ome. Llutockenet. [IBmxenne nuromiazMbl. OpraHoUIbI
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHue U GyHKUUU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OpraHouAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6eaxos ¢ IIIC. CuHre3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvdxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre u (YyHKIIMM MUTOXOHIApUN u T1actui. llepBuunsle,
BTOPUYHBIE W  CJIOXHBIE  TJIACTUABI  (HOTOCHHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTku CtpoeHne u QYHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleuHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nutoriasmel.  LleHTpuons. benku, accoyuuposaunvie ¢ MuKpouiameHmamu u
muxpompybdouxamu. Momopmsie benxu.

Anpo. O6on0uKa siApa, XpOMaTUH, KapuoIuiazMa, JIpbIIIKH, UX CTPOCHHUE U
bynakiuu. SAnepHbrii  O0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE pPACTOIOKEHHE
XpoMOCOM B HHTepha3HOM sijape. JIyxpomamun u 2emepoxpomamun. bemku
XpOMaTHHA — THUCTOHBI. Jlumamuxa s0epHoll 060a0uKu 6 Mmumose. Hoephviil
Mpaucnopm.

Kinerounsle BkntoueHusi. CpaBHHUTENbHAsA XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuiet u cxembl: «CTpoeHHE SYKApUOTHUYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KJIeTKW», «CTpoeHHWE  pacTUTEIBHOW  KJIETKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO06opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

Jlaboparopnass pabora «I3yueHne CTpPOEHUA KIETOK Pa3IUYHBIX
OpPraHU3MOB.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas paGora «VcciemoBaHue mazMoiu3a W JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IUTOIJIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NPeBpallleHNe JHEPIHH B KJIETKe

AcCUMUIATINS ¥ TUCCUMIJIAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPOMHBIM M TEeTepOTpOHBIH. YYacTHe KHUCIopoaa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpaiienue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst GepMEeHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-UHTUOUTOPHI. 3aBUCHMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nuUeMeHmbl U NUSMeHmMbvl peakyuoHHo2o yenmpa. Ponb XJopormiacToB B mpoliecce
dboTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoodvixanue, Cs., C4. u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pas3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuu, BOIOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opraHu3mbl. Bumbl OpoxeHus. IIpogykTel OpoXKeHUS W UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBI. Drarnbl HSHEPTeTUYECKOI0 oOMeHa.
[ToaroToBuTeNbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, uin KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHAPUN B
mporieccax Ouonorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Inepeus membpanno2o epaduenma npomonos. Cunmes



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

JdemoHcTpanuun

Iloptpersr: k. IIpuctmu, K. A. Tumunpsses, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYyIOBaHUE MAJIsI MPUTOTOBIICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydueHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHIa BOJOPOJIa B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHuEe TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajM3alus e€é B KJIeTKe

Peakunn MarpuyHoro cuuresa. [IpyHIUIT KOMIUIEMEHTAPHOCTU B PEAKIMUAX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHbopmaluu. ['eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancmsius u e€ atansl. Ydyactue TpancnoptHeix PHK B 6nocunTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KommpoBanue amuuokucnor. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoeHuu 2erog. OpraHuzanusi reHoMa y
IPOKAapUOT U AYKApHOT. Perynsnus akTUBHOCTH T'€HOB y MpPOKapuoT. ['umoresa
onepoHa (®. XKako6, K. Mano). Monekynsipnvie mexanusmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — HekileTouHble (POPMBI JKU3HU U 00IUraTHbIe apa3uThl. CTpoeHHe
MPOCTHIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusHeHHbill YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanust yenoBeka, xKUBOTHBIX, pactenuii. CITN, COVID-
19, counanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobwvl 0ocmasKu 1eKapcms.



JdemoHcTpanuun

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

Tabmuipl u cxembl: «buocunTte3 Oenka», «['enernueckuit koa», «Bupycs,
«bakrepuodarny.

IpakTuyeckas padora «Co3aaHue MOAEIN BUPYCA».

Tema 8. ’KusHeHHbII HUKJ KJICTKHU

Knerounslii muki, ero mnepuonasl u perynsmnus. Wurepdaza u  MUTO3.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKHI) MEPUOIbI HHTEP(DA3BI.

Martpuunsiii cunre3 JIHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTh,  MOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIAPAILICIBHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKU — KapuoTun. JIUImiougHeldi u
rarylouIHBIA ~ HAO0OphI  XpoMOcOM. ['oMosjoruuHbie XpomMocombl. [losioBbie
XPOMOCOMBI.

Henenne knetku — MuTo3. CTaguum MHUTO3a M NPOUCXOISIIIUE B HHUX
nponeccsl. Tunel Muto3a. Kapruokunes m nurokuHes3. buosornueckoe 3HaueHue
MHUTO3a.

Perynmsauus murornueckoro nukia kiuetku. [IporpamMmmupyemast kietouHas
rudesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (yHKIIMOHAJIbHAsi Te€HOMHKA. Mexanusmol
nponugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «ljugposas
K1emKa» — ououHgopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM UK KIETKH», «Murtos», «CTpoeHwue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JIyKa».

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHKpPOIIPENapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIIETKaX KOHYMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KUBHEACATENBHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TIpPHUOBI, OJHOKIECTOYHBIC
BOJIOPOCJIH, APYrye NPOTUCTHI. KOJIOHWAIbHBIE OPraHU3MBI.



B3aumocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuid. Tumel pacTUTENBHBIX TKaHEH: oOpa3oBaTesbHAs,
MOKPOBHAsI, TMPOBOAsAIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTU CTPOCHHS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX M 4YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTEbHASA, MbIlIeyHasi, HepBHas. OCOOCHHOCTU CTpoeHUs, (YHKIUN U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3amoB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUHU. J[BM)KEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanue oprammsmoB. Ilornomenue BOABL,  YIVIEKUCIOTO rasa H
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPUKJIIETOYHOE muIIeBapeHne. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO0 Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KJIeTKU. KokHOe nbixaHue. JlpIxaTeapHas MOBEPXHOCTD.
XKabepnoe u n€roynoe apixaHue. [[pixaHne MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucTeMa 4YelaoBeKa. MexaHW3M BEHTWISALMM JIETKUX Y NTUL U
MIeKkonuTaromux. Perymnsmus npixanus. J{prxarenbHbie 00bEMBI.

TpaHcOpT BEWIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHast cucteMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIC COCYABbl W KpOoBb. Kpyru KpoBooOpamieHus. DBOIIOIMHOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHBIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi 1 00paTHOE BCAaChIBAHUE KAaK MEXaHHU3MbI PaOOTHl OPTraHOB BBIICIICHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTEIBHON CUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U dYenoBeka. [louku. CtpoeHue u (pyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3mMoB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CIOpPBI
OakTepuii W UUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammuTa opranusMa ot Oosie3Heil. MiIMMyHHas cuctema 4denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIEHHBIH M TpUOOPETEHHBIA crenupuyecKuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

Pazgpaxxumocts ®  perymanus |y OpramusMoB. PasapaxkumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTs W perymauus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOIIOLMOHHOE YCIO0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTHAENbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl JHAOKPMHHOM CUCTEMBl MW HMX TOPMOHBI. JlelCcTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIAOKPUHHOW cuHcTeM. [ unoTtanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuet 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociiny, «baktepun», «IIpocteiimue», «OpraHbl IBETKOBBIX PACTECHUII»,
«CucteMbl OpraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHOCHass cuctema», «/lpIxarenbHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «JHJIOKpPUHHAs cuctema», «CTpOoeHHE MBIIIIBDY,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOoro uepBsa», «HepBHas
cuctema peib», «HepBHas cucrema marymkw», «HepBHas — cuctema
npecMmbIkatomuxcsi»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTIENIOB, BJIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMUBOTHBIX, CKEJET YeJIOBEKa,
o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPALMH OIIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHnue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe U pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noyioBoe. Buael  Oecmoyioro  pa3MHOXKEHMsI:  TOYKOBAHHWE,  CIIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBeie kineTku, uid ramersl. Meio3. Craauu
Meno3a. [loBegenune xpomocom B meiio3e. KpoccuHrosep. buonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes3 y x«uBOTHBIX. [[070BBIE KEIE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaroreHe3 u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHANBHOE pa3BUTHE >KUBOTHBIX. CrocoObI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00HA U3 21ABHBIX NPODOIEM IMOPUOTOSUU.
Konyenyuss mopgoeenos u modeanu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). Jpobnenuwe. Tumsl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONINX. 3apOJbIIICBbIC JIMCTKU
(ractpynsinusi). 3akiiajika OpraHOB U TKaHEU U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUJIaHAa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHHe Ha 3>MOPUOHAIBHOE pPAa3BUTUE PATUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIIbI.

Poct u pazButue xuBoTHBIX. [locTaomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pas3Butue. Pa3zButue ¢ metamopdpo3oM y OECHNO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHolornueckoe 3HaYeHUE MPSIMOTO UM HENPSMOTO



pa3BUTHUA, UX PacHpoOCTpaHeHUE B Npupoje. Tumbl pocta >KUBOTHBIX. DakTopsl
PEryJISIIUU POCTA )KUBOTHBIX U yenoBeka. CTaauu NOCTAIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYEeCKUE MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHud. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B Tpoliecce Meio3sa.
I'amerorene3 y pacrenuil. OIJIONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl pETYJAIUA OHTOIE€HE3a Y PACTECHUN U JKUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE DSBIIICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocomel», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaMM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHEe CeMSH OJHOAOJIBHBIX U JABYIOJBHBIX pacTeHUIN», «KM3HEHHBIN LUK
MOPCKOM  KanmycTbl», <« KU3HEHHbIW ULHUKI MXa», <OKHW3HEHHBIM  LMKII
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENnapaThl SHIEKIETOK WU
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYIIKNY.

JlaGopaTropHasi padora «/3ydyeHue CTpOEHUsS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BplsiBIeHHE NPU3HAKOB CXOJACTBA 3apoJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

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

Hcropust craHoOBIEeHHST W pa3BUTHUS TEHETHMKUM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenxko, 0. A. ®ummmuenko, H. B. Tumodeera-Pecorckoro.

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



OCHOBHBIE ~ METOJIbl ~ TE€HETUKHU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

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

Tabmuibl u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT T'€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKoH
eAMHO00pa3us rudpUI0B nepBoro nokojeHus. [Ipasuno goMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeuieHusT NPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaciaedOBaHUs.
Pacuiiennenue npu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerienHoe
HAaCJIEIOBAaHUE TI'€HOB, HAPYILICHUE CLEIUICHUS MEXAYy TIeHamMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TEeTepOramMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

['enotun kak uesnocTHas cucrteMma. [lmenoTponust — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM aJuieau3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX TE€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (DU3MOIOTHUECKUX IMPOIECCOB, IMOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
W3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBwiii 1 BTOpOit 3akoHBI MeHnens», « TpeTuii 3akoH
Mengaens», «AHaIM3HpyrOLIEe CKpellnBaHuey», «HemomHoe aoOMUHHpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunbr»y, «Kapuotum nOTULBY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE T'€HOB.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
rUOPHUIOB TIEPBOTO TOKOJICHUSI M PACHICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JEMOHCTpAallMd 3aKOHAa HE3aBHUCMMOTO HACJIEAOBAaHMS MPU3HAKOB, MOJAEIb A
JEMOHCTpAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTuueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS M HACJICICTBCHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(GUKAITMOHHON W3MEeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psan u BapuanuoHHas kpuBas (B. Moranncen). ColicTBa Moau(pHUKAIIMOHHON
U3MEHYHBOCTH.

['eHoTunuueckass U3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Bupl reHOTUTTHYECKOW N3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaIllHOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIllECC — OCHOBA
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TEHETUYECKOT0 pa3HOo0Opas3us B mpejiesiax 0JJHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTalMu. SaepHblEe U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIWSHUE Ha OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas M3MeHYMBOCTH U
HACJICACTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumelr w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MCHYHUBOCTHY, «Meiio3y,
«OnnogoTBopeHue», «I eHeTnyeckue 3a00IeBaHMS YeloBeKay, « Buabl MmyTanmiiy.



O6opynoBaHue: XUBbIe U TepOapHbIE 3K3EMIUISIPbl KOMHATHBIX PAaCTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOIU(DUKAIMOHHOW HM3MEHUMUBOCTH. [locTpoeHHEe BapuUallMOHHOTO psla W
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y Japo3oduiabl (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa. Meroapl  M3y4YeHHMs] TEHETMKH  4YEJIOBEKAa: T'€HEaIOrMYECKUu,
OJIM3HEIIOBBIN, IIUTOT€HETUYECKUIA, MONYJISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMenHoe OnpeeIeHNE TE€HOTHUIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[T11P-ananu3a. HacneacTBeHHbIe 3a001eBaHus yeoBeKa. | €eHHbIE M XpOMOCOMHBIC
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HaueHUE MEIUIIMHCKOW T'eHETHKU B MPEIOTBPAICHUU U JICUCHUU T€HETUYECKUX
3a00JeBaHUil yemoBeka. MeauKo-TeHeTUUeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
kieTku. [IoHATHE «TE€HETUYECKOro rpy3a». JTUYECKHE ACHEKThl HCCIEIOBAaHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl MOBBIMIIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHCcTpanuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTukamusi W CeNeKIus. 3apOoXKICHHE CEJIIEKIMA U JOMECTHKAIIUH.
Vuyenne H. U. BaBunoBa o LleHTpax MNpPOUCXOXKIECHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHUW. Poip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBumoBa, ero 3HaueHue s
CEJIEKIIMOHHON padOTHhl.

Metoasl ceneKIMOHHOW padoThl. MCKycCTBEHHBIM OTOOp: MACCOBBIM U
WHAUBUIYaIbHBIM. DTarnbl KOMOMHAIIMOHHOM CCJICKIIUU. HUcnwiTanne
npousBoauTeNed 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
(deHoTHUIIa TOTOMCTBA U OTOOP MO FEHOTUNY ¢ moMolibio ananuza JJHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannanroHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBRIX JIHK 111 moigyyeHus: HCXOIHOTO MaTepuaia Ajs CeJIeKLUUU.

[lonyuenne MIOJIUTLIIOUIOB. BuyTtpuBnnoBas rudopuan3aIvs.
bnuszkopoAcTBEHHOE — CKpellMBaHWe, WiM  uUHOpuauHr.  HepoacTtBeHHoOe
CKpellluBaHue, win ayropuauHr. ['erepo3uc m ero mpuuuHbl. lcmoib3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rulOpuauzauus. I[lpeogonenue Gecruoaus
MEKBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PAaCTCHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. HM3yuenue, coxpawenue u  ynpaejieHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJax YIyuuleHUus Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbX MexHoN02UL.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW H3MEHUHUBOCTH,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

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

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUN.

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHXEHHS CEJICKIIMU PACTECHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rust 1 CHHTETHYECKAasi O0MOJIOTUsA

OOBEKThI, HCHONIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHbIE W TKAHEBBIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeMEe. MukpoOuonoruueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKHUX
TexHoJiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOIMil U MHCTPYMEHTOB LIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LEJIbIO MOJYYEHUS] OPraHU3MOB H MX KOMIIOHEHTOB,
CoJIeprKallliX HE BCTPEUAIOIIUECs B IPUPO/I€ OMOCUHTETUYECKHUE MY TH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK UM TKaHEW pacTeHUN U
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss ©W  COMATUYECKUM
sMOpuorene3. lcmonb3oBaHue TramaouaoB B CeNEKIMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. Vlcnonv3zoeanue MOHOKIOHANbHBIX U NOJUKTOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAHTAUWU P KIETOK.
Texnonocuu 0300po8eHUs, KYJIbMU8UpOBaHus U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KVIbIYP.

XpoMoCcOMHasi W TEHHas WHXKeHepus. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pekomOouHantHoix JJHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTM>KEHUST W TEPCNEKTHBBI  XPOMOCOMHOM UM T€HHOM  HMHXEHEPHUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUarHoCcTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCHoiab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaTbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl oT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkmonupoBanust PHK-cogepskanux BUPYCOB, BBI3BIBAIOIIMX 0COOO OMAacHBIE
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «/Mcmonb3oBaHWE MUKPOOPTAaHU3MOB B MTPOMBITIINIEHHOM
IpOU3BOACTBEY, «KiieTouHas nHxkeHepusn», «l eHHass HHKEHEPHUSI».

JlabopaTopHas pabota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIIas MPOU3BOAUTENbHAS CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIIHOHHBIX MPeEICTABJIEHUH B
Oonosoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHW3MOB, HACJEJCTBEHHAs W3MEHYUMBOCThH, Oopnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

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

Tabmuupr u cxembl: «Cuctema >xuBod mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBBIX cymectB (o Jlamapky)», «MexaHnusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHu u kUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyta nmyrtemectsust U. Jlapsunay, «Haxonku Y. apBunay, «@opmbl 00pHOEI
3a cyuiectBoBaHue», «lloponbl romybeit», «MHorooOpasue KylabTYypHBIX (popm
KammycTb», «I1opobl JOMANTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3J€MEHTapHas eAuHUIA 3BOMOIUU. COBPEMEHHBIE METO/IbI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuidi. 3MeHnenwue
reHopoHJa TOMYJSIIUM KakK dJEMEHTapHOE OHBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUKYIIME CHJIBI) HBONIONUU. MyYTallMOHHBIH
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciyvyailiHbIe
HEHANPABJIICHHBIE WM3MEHEHUs YacTOT aulesnied B momyisusax.  Oddekr
ocHoBatens. JOgpgexm Oymuliounozo eopaviuka. CHUdCeHUEe 2eHemU4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigha eenos 8
bonvwux U manvlx  nonyuayusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIyKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBisomuil (Qakrtop dBomOruu. DoOpMEI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3HPYIOMIHMA,  Pa3pbIBAIOIINI
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHME ~ TPUCTIOCOONECHWH y  opranm3mMoB.  Apomopdo3sl U
uanoananrtanuu. [Ipumepsl mpucnocoOnaeHuil y OpraHu3MoB: Mop(hoIorudecKue,
dusnonornyeckue,  OMOXUMHYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u crpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIOIMU. M3onsiuust — kiaoueBo Qakrtop BumgooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIOuAU3AIIMS,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp »BoMOIMOHHOW OWONOrMM B pa3pabOTKE Hay4dHbIX METOOB
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Malip.

Tabmuupl u cxembl: «MyTallMoOHHAasT HM3MEHYUBOCThHY, «llomymnsiuonHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIbl HBOJIIOLIUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA ceBaHCKOM (openny,
«l'eorpaduyeckas H30JSALMS  JUCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIBI
naypckoi», «llomynsiroHHbIe BOJIHBI YUCICHHOCTH XUIIIHUKOB U KepTB», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromias OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananrauuun», «lIpucrnocoOIeHHOCTH OpPraHu3smMoB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOwsl BUa00Opa3oBanus», «l'eorpaduueckoe BHmI00Opa3oBaHHe
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUILY,
«[Tonurmounasl pactenuity, «KanmycTHO-penedHbIid THOPHIY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ TNpuUMepaMH pPa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHIl U 3Bepei
pa3HBIX BHJIOB, TepbapuM pacTeHUN OJHM3KUX BHUAOB, OOpPa30BaBIINXCS
Pa3IMYHBIMU CITIOCOOAMU.

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

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas paGora «CpaBHeHHE BHIOB 1O MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus M €€ pe3yJibTaThl

Mertoasl u3ydeHHs MakposBoiouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbI W (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpadguueckne Metonapl uzydeHus: 3Boonuu. CpaBHeHue (IOpHl U
dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bupbl-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOJbl H3yUECHHUS
ABOMIIOIMHU. ['eHeTHYeckre MEXaHU3Mbl 3BOJIOLMUA OHTOT€HE3a U MOSBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
Pynumentapubie  opraHbl M aTraBU3MbL.  MOJEKYISPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabnuuel u cxembl: «DunoreHeTHYECKU pAsl JOMWATNY, «APXECONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «PuHno@uth»,  «CemMeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«Penmukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKAa U IIUMIIaH3e», «l JIaBHBIE
HaPaBJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKHW HMCKOTAeMbIX OCTaTKOB
OpPraHW3MOB, MYJISI’KU TOMOJIOTUYHBIX, AaHAJOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3BuTHE KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. JloHaydHble MPEACTABICHUS O 3apOKACHUU JKU3HU (KPEalOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. [IporcxoxaeHue >kxu3Hu U aCTPOOUOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUU. [InanerapHnas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAs dBOTIONMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmyeckux. Ompir C. Mumepa u I'. HOpm.
O6pazoBanne mnoauMepoB U3 MoHOMepoB. KoamepBatHas runore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. Yex) m rumote3za «vmpa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emiin u wmetonbl €€ wu3ydeHusa. Mckomaemble OpraHHYecKue
octaTku. ['eoxpoHosmoruss u e wmeroabl. OTHOCUTENbHAS U a0OCONIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Hauvanenbie stambl opraHudeckor 3BoJroLUU. [losBiieHWE U 3BOIOLUA
NEPBBIX KIETOK. DBOMIONUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHAJIOr MEpPBbIX HA 3eMJIe COOOIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MoOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bl
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTEeHUM.

OcHOBHBIE 3Tambl 3BOJIOLUUA KUBOTHOrO Mupa. OCHOBHBIE apoMOp(o3bI
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKHU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenue ampubuit u pentwimid. [IpoucxoxxeHrne MIEKOMUTAIOIUX U
ntull. [lpuniun xmodyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIOrM4eckux mpoueccoB. llosiBIeHHe M pacuUBET XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOcTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI 3KOJIOTMYECKHN KPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus: 6nopasHoodpasus Ha 3emIie.

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

JdeMoHCTpamuu

[Hoptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokIeHus xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwny,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUYEecKOr ABOIIOLUNY», «Cxema o0pa3oBaHUsl 3YKapUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pactenHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble  BOJOpOCHNY», «Mxu», «llanopoTHukmn», «l 0JI0OCEMEHHBIE
pactenuss», «Oprasbl LBETKOBBIX pacTeHHI», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou 3pey», «Pa3zBuTue )XU3HU B MPOTEPO3OUCKON 3pe», «Pa3Butre )XU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJJIEKIIUN
WIJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl WU 3BEpEN,
KOJUICKIIMM OKAMEHEIJIOCTEH, TMOJE3HbIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn JgalGopatopHass padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

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

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS pPaCTECHUIM
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABIECHUA O MPOUCXOXKICHHHM YeNOBEKa. PenurmnosHbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKA OT KUBOTHBIX. [IpAMOX0XKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOMOTeHe3a: OMOJIOTUYECKHE, COLUAIbHBIE.
CooTHoIieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaJAWM aHTpOIOTeHe3a. PaHHHME YenoBeKOOOpa3HbIe O00€3bsHBI
(IpOKOHCYJIIBI) U paHHUE MOHTUABI — OOIIME MPEIKHA YETOBEKOOOPa3HbIX 00€3bsH U
moJieid. ABCTpaJONUTEKH — ABYHOTHE MpEKH Jtofel. YenoBek yMelnbli, rnepBbie
W3TOTOBJIEHUS OPYIHM TpyAa. UenoBeK MPSIMOXOISIIIMN U MEPBBINA BBIXOJ JIFOAEH
3a  mnpenensl  Adpuku. UYemoBexk redgensOeprckuii  — oOmuUNA  mpesox
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKa Pa3yMHOTro. UeloBEeK HEaHIEePTAIbCKUN
KaK BHJ JIIOJICH XOJIOJIHOTO KjiuMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4EJIOBEK, OCBOCHHE KOHTHHEHTOB 3a ImpenenamMu AQpuku.
[TameoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esioBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTauuMoOHHBIM mpouecc W noiaumopdusm. [lonynsuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bonplinme pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas). BpeMss M myTu pacceneHusi 4elloBeKa IO IUIAHETeE.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcnocoONEeHHOCTh YelOBeKa K pa3HbIM YCJIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apelida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapasle  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHM.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALM. buoconumanbHble MCCIEN0BaHUS MPUPOIbI YETOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. lapsun, JI. Jluku, 4. S. Poruackuit, M. M. I'epacumos.

Tabnuiel U cxembl: «MeTOoIbl aHTPOTIOIOTUNY, «I 0JIOBHOM MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4YeloBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINY, «/leHncoBckuii yenoBek» «Heannepranpiupy», «KpomMaHbOHUBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH ¢ OUOJEHCKUMHU CHOKETaMU TIPOMCXOXKICHUSI YeJIOBEKa,
doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBeKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEJb KUCTH YeJIOBeKa M KHCTH
IIMMIIAH3€, MOJEJIH TOpCa MPEAKOB YEIOBEKa.

JlabopaTopHass paGora «l3yueHne 0COOCHHOCTEH CTPOCHHS CKeJeTa
YEJIOBEKa, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue U pazBuTHe 3Kojoruu B Tpyaax A. ['ymb6oneara, K. @. Pynse,
H. A. CeseprioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0oruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpPOAHBIE U JlabopaTopHble. MoJaenupoBaHHE€ B HKOJIOTUU. MOHUTOPHHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBs3€W 4esoBeuecTBa ¢ npuponoi. dopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPHI U SKOJOTHYECKON IPAMOTHOCTH HACEIICHMUS.

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «Paznensl skonorumy», «Metonbl skogorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHas padora «3yuenue METO/IOB HKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckne (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTMYECKUX (haKTOPOB: aOMOTHYECKHE, OMoTHYECKHe, aHTponorenusie. O0me
3aKOHOMEPHOCTH JeUCTBUS 3Koyorudeckux ¢akropon. [IpaBmno munumyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckune ¢akropsl. CBeT Kak skosoruueckuit dakrop. [elicTue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHd M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepuoanu3M.

Temmepatypa Kak »dKoJioTHUecKHi ¢akTop. JlelcTBue Temmeparypsl Ha
opraHu3Mmbl. [loMKknIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxomorumdeckuit Qaktop. IlpucmocobimeHus pacTeHUN K
noj/iep ka0 BogHOTO Oanmanca. Kmaccudukamnus pacTeHHil MO OTHOIICHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, TOYBEHHAs,
rIyOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DU3uMKO-XUMUYECKUE
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.

Kuznennoie Qopmbl opranuzmoB. [lonsitue o Jku3HEHHOW (opme.
XKusznennsie (HOpMbI paCTEeHUI: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OAHOJICTHHE TpaBbl. JKu3HEHHbIE (HOPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommueckue,  (opuyeckue, Qadpudeckue).  3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B CpeEje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl w cxembl: «Okojorudyeckue (axkropel», «CBETOBOW CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «Du3nonornueckue amanTanuu
KUBOTHBIX», «Cpeapl OOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapasutuszm», «Konkypenmus», «CuMOuos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOJNIOOUBBIC, TEHEIIOOMBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAacTEeHUs, TepOapuu U KOJUJIEKIUU TETI0OMIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pPAcTeHUH, uydena NTHUI] U 3Bepei, repoapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B Pa3HBIX Ccpenax,
repOapu ¥ KOJJICKIIMM pPACTeHUH M KUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSM YCJIOBHH JKM3HHU, TepOapuu H
KOJUIGKIIMM PACTEHUU W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOCHCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOJICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISHUU. [Monynsiiust  Kak
Oouosiornueckas cucrema. Poib HEOJTHOPOJIHOCTH Cpefibl, PU3NUECKUX OaphEPOB U
0COOCHHOCTEW OMOoJIOruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuii. OCHOBHbIE TMOKa3aTeAW MOMNYJSIUU: YUCIECHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JIluHamuKa monmyiasAuMu U €€ peryiaauusa. bHoTUYecKul NOTEHUHAN MOMYJISALUH.
MoaenupoBaHue TMHAMUKY NoNyJisiiuud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH MOMYJALUN: PoJib (PaKTOpOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsitTue 06 »KojorMueckoil Huie Buaa. MectooOutanue. MHOromepHas
Mojzenb 3Kojormueckor Humu Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bua kak cucrema nomynsuuid. Apeanbl BUAOB. Buabl U UX JKU3HEHHBIC
CTpaTeruu. JKOJOTMYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHUS M MUTpallUil >KUBOTHBIX. buosoruyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToprper: Jx. Y. XaTunHCOH.

Tabmumbel W CXeMbl: «ODKOJOTHYECKHE XapPaKTEPUCTUKU  TOIMYJISIIUNY,
«IIpocTpancTBeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMu», «Mogenb s3kosorndeckort HumM k. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH )KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss CceMsIH  pacTeHUH K
PAaCCETICHUION.

Tema 9. Dxkosorusi coo01ECTB. IKOJOTHYECKHE CHCTEMBI.

CoobOmiecTBa opranu3moB. buoreHos u ero crpykrypa. CBs3M MeEXny
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLEHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckue ypoBHu. Tpoduueckne nenu U ceTd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOpOIYKIHSL.
DKOJIOTHYSCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKneccuu. [lepBudHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUA Ha
cykueccun. KiimmakcHoe cooOiectBo. buopasHooOpasue u nmojaHoTa Kpyropopora
BEIIIECTB — OCHOBA YCTOWYHUBOCTH COOOIIIECTB.



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

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

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bnaopa u ¢ayna. CunanTponuzauus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoco 3ghgexma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 pyuKyuoHuposanuu s3xocucmem. IIepeHOC JHEPTHH U BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JICHCTBUI.

Mexanusmuol 8030elicmeusi  3A2pA3HEeHUll  PA3HbIX munoe Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuWoIlleHO3a»,  «IKocucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHALA, JETPUTHAS)», « IKOJOTUYECKAsT TUPAMHJIa YHCEID,
«OKonoruyeckas nupamuyia OMOMacChl», «IKOJOTHUYECKAsi MUpamMuia SHEPTUN»,
«O06pa3oBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBieHuUE Jeca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumepsr ypOboskocucTem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenue paszHooOpasus MEJIKUX TTOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcHsi «DKCKYpCHsl B TUIIMYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOJIOJIbHBIN MJIM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCHCTEMYy (Ha TOJ€ WIM B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Ob6nactu 6uochepsl u e€ cocras. XKupoe
BELECTBO OHOC(hephl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHCcTeMBI. JInHaMHuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOreoXMMHYECKUE LUKIBI (yriieposa, a30ota). PUTMUYHOCTD SIBICHU I
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYH/Ipa, XBOWHBIC JIeca, CMEIIaHHbIE U IUPOKOJIUCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE Jieca, BHICOKOTOphs. Kiumar, pacTUTENbHBIA U )KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kucimopoga B mpupoae»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmy, «Knumarnueckue
nosica 3emum», «Tynapa», «Taiira», «CMmemannasii jecy, «IIMpoOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Ob6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek U oKpy:ka0inas cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHenune Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacubsie kHuru. Oco0o oxpansembie mnpupognsie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEJIOBEYECTBA U MPUPOJBIL.
PanvonanpHO€  MPUPOJOMONB30BAHME W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJIOB MOHHUTOPUHIA Pa3BUTHUA OMNACHBIX TEXHOTC€HHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowjeli u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
ungopmayuu no cocmoaHulo OmMOenbHLIX U008 u sKkocucmem. OcHosbl



IKopeabunumayuy dKkocucmem u cnocobo8 6O60pbbbl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE — atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsi3HeHue 1ouBbl», «llapHukoBwlii  3pdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTrPAMMBI 110 OHOJIOTHUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOMPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO  OHMOJIOTHH,
yejieHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, HaAluyue  NpPpaABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUHCTBE YYeOHOM M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO OOIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA ACSATEILHOCTU B MPOILIECCE peaau3allid OCHOBHBIX HaIpaBlICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh IPakKAAHCKOM MO3UIIUU 00YyYaOIIETocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBakKeHUE
3aKOHA M TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENIbHBIX 3a/1a4, BBINOIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsAiTh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMU YOCXKICHUSIMU, KYJIbTYPHBIMU IICHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TI03HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXIaHCKON UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpai, CBOX PoauHy, CBOM $A3BIK U KYJIBTYDY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IPUPOAHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHEe OWOJIOTMM, TOHMMAHUS 3HAY€HHA OWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME JTYXOBHBIX IEHHOCTEN POCCHUMCKOIO HApO/a;

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

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

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOMM POJMTEIISIM, CO3IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAasi ACTETUKY ObITa, HAYYHOTIO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



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

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBI PEXUM 3aHATUA M OTAbIXa, peryiaspHas ¢u3ndeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JTHOJIEH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOM JIESITEIHPHOCTH TEXHOJOTHYECKOW M COIMAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIllaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud U Pealn30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO M CamMoOOpa30oBaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHUOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMble TIPH HM3YYCHUH OHOJIOTHH
3HaHMSI M YMEHHS TIPU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX Bped  OKPYKaloIen
MPUPOJIHOM cpejle, YMEHUE MPOTrHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE Pa3BUTOTO DKOJOTHYCCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTIBITa TS TETHHOCTH HKOJIOTUIECKOM HAIIPAaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJIBTYphl KaK CpeJICTBa
B3aMMO/ICHCTBHS MEXKTy JIFOJIBMH M IIO3HAHKS MUPA;

NOHMMaHWe CcrenuuKu OWOJIOTMM KaKk HAayKH, OCO3HaHHS €€ poiu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHUH TIpoOJIemM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJIa U3 IJI00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoiu
IIPU U3YUCHUN OMOJIOTHUH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIIONh30BaTh OWOJOTUYECKUE 3HAHMS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHNI0, K AKTUBHOMY IIOJYYE€HHUIO HOBBIX 3HAHWUW TO OHWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHATHS, OTPa)KaroIiue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U cHenuuky MeToA0B TIO3HaHWUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBJIICHUE, MPOIIeCC,
cUCTeMa, Hay4yHbIN (DaKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHue,  HAONIOJeHUWEe,  M3MEpPEeHHe, OKCIEPUMEHT H  JApYyrue);
yHUBEpCaJlbHbIE YyueOHble JIEUCTBUA (TI03HABATE/IbHBIE, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEJIHEro O0OIIero
oOpa3zoBanus y oOyuvaromierocs OyayT cGhOpMHpPOBAaHBI — IMO3HABATEJIbHbBIE
yYHUBEpCaJIbHbIEC YUCOHBIC ICUCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUCOHBIC
JEUCTBHS, PETYJISTUBHBIE YHHBEpPCaJIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
eI TEIIEHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBaanenue YHHBEpPCAJIbHBIMH YueOHbIMH NMO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpoOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITONIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KiIacCU(pUKaAIIUHA, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIPENIENIATh IENH JCATSIBHOCTH, 3ajaBas IapaMeTpbl M KPHTCPHH HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEILHOCTH C TOCTABJICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOBI;

CTPOHUTH JIOTHUECKHE PpACCYXKJICHHS (MHIAYKTHBHBIC, JECIYKTHBHBIC, IIO
AQHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B PacCMaTPHUBACMBIX
SBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICIbHEIC cpeacTBa JUIST IpeACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKke  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHaIM3a HUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOMN JEATEIbHOCTH,
HaBBIKAMHU  paspelieHus MnpoOsieM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalny, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3aHUN YICOHBIX U COIMATIBHBIX MPOEKTOB,;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIE CBSI3M U aKTyaJu3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TMPAKTUYECKYIO O0JacTH
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3UpPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHSI, KPUTUICCKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbopMyTHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI TIPH MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS! Y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTHBHOT'O MCTIOJIB30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeIcTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4eCTBE CpEICTBA MpuU padore ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU M CHMBOJIBI, (OpMYIbI, aOOpeBHATypy, HOMCHKJIATYpY,
UCIIOJIb30BaTh W NpeoOpa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISATHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY 0OCYyXIaeMoi Tembl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOajdbHBIE CpeAcTBa OOIEHWSA, MOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
paboThI IPH peNIeHUN OMOTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

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



NPUHUMATh I[€IM  COBMECTHOM  JESATEIbHOCTH, OPraHU30BbIBATH W
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

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

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

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO  COCTaBJIATh IUIAH PpEIIeHUs MpoOJIeMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHHWI, MCTIOIb30BaTh MPUEMBI PEQIICKCUU JJIST OIEHKH CUTYyallMH, BBIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynabTaThl OCBOCHHUS COJEpXKaHUS Y4eOHOTro MpeaMeTa
«buonorus» Ha yriyOJI€HHOM YpPOBHE OpPUEHTUPOBAHBI Ha OOECIeUeHUE
npodunbHOro  oOyueHus  oOydawommxcs  Ouonmorud. OHHM  BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHUHN, BUIBI JEATCIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KApTUHBI MUpA, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOIOIIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraronue OHOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
opraHusM, MeTabolu3M, TOMEOCTa3, CaMOPETYIAIMSI, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACHICTUICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Bagsunoga), MIPUHLIHATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, rpuOOB, paCTEHUI, )KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTAaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YEIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUIMOB MUTAHUA, (POTOCUHTE3A U XEMOCHUHTE3A,
MHTO3a, MeH03a, raMeToreHesa, "MOpUOreHe3a, MoCTIMOPHUOHATIBLHOTO Pa3BUTHSI,
pa3sMHOKEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXIYy CHCTEMaMH OpPraHOB W WX (QYHKIHSIMH, MEXKIy JTalaMu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeqpl OOUTaAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUYMHHO-CIICICTBEHHBIC
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTMYECKUMH MPOIIECCaMU U SIBICHUSMU, J€NaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKHue pabdoThl, COONIOAATH
paBuia Ipu pabore ¢ yueOHBIM H J1a00OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, NPOBEPATh MX OKCICPUMEHTAIHLHBIMU
cpeacTBamu, (GopMyIUpys Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJyUYEHHBIE
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHHE y4yacTBOBaThb B y4eOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOILIECTB, U
nyOIMYHO  TPEACTaBIATH  MOJY4YCHHBIE  pEe3yNbTaThl HAa  YYEHHYECKHX

KOH(DEpeHITHsX;
YMEHHE OIIEHWBATh ATUYECKHUE AaCTIEKThl COBPEMEHHBIX HCCIICIOBAaHUA B
obmacti  OWONOTMM W MEIUIMUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAMpPaBICHHOE W3MEHEHHE T'€HOMAa M CO3/JaHUE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OMOJIOTrMYecKoro oOpa3oBaHMS B  OpraHU3AlUSAX CPEJAHEro
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ U pPOJIM OUOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIEHHMS K TIPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
OTpeNeNIeHns] M TOHMUMaHUE CYITHOCTH OCHOBOTIOJIATAIOIINX OHOJOTUYECKUX
TEPMUHOB M TOHATUN (BUI, 3KocHcTeMma, Ouocdepa), OMOIOTHUYECKUE TEOPUH
(aBomrounonHas teopust Y. JlapBruHa, CHHTETHYECKasi TEOPUS DBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boitoniuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus JIx. Xapau m B. BaitnOepra,
3apojsimeBoro cxonacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
9KOJIOTHYECKON TMHUpaMUJbl SHEpPruu), rumore3bl (runoreza «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIEOBAHUSIX )KUBBIX 00BEKTOB M 9KOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
AKOCUCTEM U Omochepsl, CTAOMIM3UPYIOMIETO, ABMXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJIONAaTPUYECKOTO u CUMIIaTPUUYECKOT O
BUI000PA30BaHUs, BIMSHUS JBIDKYIIUX CHJI OBOJIFOIMU HA TEHO(DOH MOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOLECCAMHU 3BOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpejle OOMTaHHs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsl TOKa3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB M CpPEeAbl OOUTaHUS, CITMHCTBA
YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOrooOpasus BHUAOB W
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

yYMEHHE peliaTh OMOJIOTMYECKUE 3a/1a9H, BBISBIISATH MPUINHHO-CIICICTBEHHBIC
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTUYECKHWE paboThl, COOIOIATH
npaBuiia Mpu padoTe ¢ y4eOHBIM U Ja00paTOPHBIM 000PYI0BAHHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e NIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPENACTaBIATh  MOJYyYEHHbIE  pe3yibTaThl Ha  YYCHHYECKHUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEeJOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBUSIX U CIOco0axX MperoTBpalleHHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOMN
POMBIIJIEHHOCTH, YIAyOJsSTh IO3HABaTEIbHBIA HWHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MNPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
No 11/i1 HaumeHoBaHue pa3ie/ioB U TeM Korrpoasnsie | Tpaktuseckue (undposbie)
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypest
1 Buonorus xak Hayka 0 0 https://resh.edu.ru/
2 JKuBble cucTeMbl U UX U3Y4EHUE 0 0 https://resh.edu.ru/
3 Buosorus xinerkn 0 0.5 https://resh.edu.ru/
4 XyMHYecKasi OpraHu3aIysl KICTKH 10 0 https://resh.edu.ru/
5 Crpoenue u GyHKITUU KIETKH 8 0 https://resh.edu.ru/
5 OOMeH BellecTB U NpeBpallleHue SHEPTUN B 9 0 1 httos://resh.edu.ru/
KJIETKE
7 Hacnez[cnaemfaﬂ MH(oOpMAILT i 9 0 0.5 https://resh.edu.ru/
peanuzanus e€ B KJIeTKe
JKW3HEHHBIN UMK KIETKA 6 0 1 https://resh.edu.ru/
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 0 15 https://resh.edu.ru/
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 0 15 https://resh.edu.ru/
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 0 0.5 httos:/resh.edu.ru/
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 https://resh.edu.ru/
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6 0 https://resh.edu.ru/
14 I'eneTuka yenoseka 3 0 0.5 https://resh.edu.ru/
15 Cenekuusi opraHu3MOB 4 0 1 https://resh.edu.ru/
16 buoTtexHonorust U CHHTETHYECKask OMOJIOTHS 4 1 0 https://resh.edu.ru/
17 PesepBHOE Bpems 1 0 0 https://resh.edu.ru/



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl

1 3apoxeHue I/IupaSBI/ITI/Ie IBOJTIOIIMOHHBIX 4 0 0 httos://resh.edu.ru/
MpeACTaBICHUN B OMOJIOTHH
Muxkpo3Boitonus U €€ pe3yabTaThl 14 0 2 https://resh.edu.ru/
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6 0 0 https://resh.edu.ru/
IT

4 POHCXONCICHIE H PA3BIITHE JALSHH Ha 15 0 1.5 https://resh.edu.ru/
3emiie

5 [TpoucxoxaeHue YeIoBEeKa — aHTPOITOTCHE3 10 0 1 https://resh.edu.ru/
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX

6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0 0.5 https://resh.edu.ru/
C OKpYy»Karollen cpeon
Opraau3Mebl ¥ cpesia 0OUTaHUS 0 15 https://resh.edu.ru/
DKOJIOTHUS BUJIOB U MOIMYJISIANA 0 0.5 https://resh.edu.ru/

9 DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE 12 0 05 httos://resh.edu.ru/
CUCTEMBbI

10 buocdepa — rimobanbHas 3KOCHCTEMA 1 0 https://resh.edu.ru/

11 UenoBek U OKpyKarolas cpeaa 0 0 https://resh.edu.ru/

12 PesepBHOe Bpems 0 0 https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIe
padoTsbI padoThI
pecypchbl

bronorus kak KOMIUICKCHAsI HayKa U Kak

1 1 0 0 https://resh.edu.ru/
9acTh COBPEMEHHOTO 00IIecTBa 02.09.2025 .

2 JKvBBIE CHCTEMBI B X CBOMCTBA 1 0 0 05.09.2025 https://resh.edu.ru/

3 YpoBHEBasi OpraHU3aIis KUBBIX CUCTEM 1 0 0 05.09.2025 https://resh.edu.ru/
HcTopus OTKPBITHS U U3YYEHUS KIIETKU.

4 1 0 0 https://resh.edu.ru/
Knerousas Teopus 09.09.2025 | T PeEn-EGLI
MeTo1bl MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTrueckas paboTa
«/3ydeHne MEeTOI0B KJIIETOYHOH OMOJIOTUH

5 1 0 0.5 https://resh.edu.ru/
(xpomatorpadus, anexTpodopes, 12.09.2025 .
muddepeHnnanbHOe HEHTPUGYTUPOBAHUE,
[T1IP)»

6 XUMHUYECKUHN COCTAB KIETKU 1 0 0 12.09.2025 https://resh.edu.ru/
MuHepanbHbIe BEIECTBA KIETKH, UX

7 1 0 0 https://resh.edu.ru/
Ouonornyeckas poib 16.09.2025 .
Opranuyeckuie BeIIecTBa KJIETKH — OENKU.

8 JIaGopatopHas pabota «OOHapyx)eHHe 1 0 0.5 https://resh.edu.ru/

19.09.2025

OEITKOB C TIOMOIIIbIO KaY€CTBEHHBIX



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

peaxkuuin»

CoiicTBa, K1accupuKays U GyHKIHIH

https://resh.edu.

) Genkos 0 10.00.2025 | Mtpsdiresh.edu.rul
Oprannueckue BenecTBa KIeTKH —

10 0 https://resh.edu.ru/
YTICROEL 23.09.2025 P H
Oprannydeckue BenecTBa KIeTKH —

11 https://resh.edu.ru/
JIATIHTBI 0 26.09.2025 Po.ITTESA.EELIL
Hyxkneunossie kucnotsl. JJHK n PHK.

n

12 JlabopaTtopHnas pabota «MccnenoBanue 05 httos://resh.edu.ru/
HYKJIEMHOBBIX KUCJIOT, BBI/IEJICHHBIX U3 26.09.2025
KJIETOK Pa3JINIHBIX OPraHU3MOB)

Crpoenue u pynkuuu ATO. [Ipyrue

13 0 https:/resh.edu.ru/
nykieosunrpudocdarsr (HTD) 30.09.2025 PSS ECL

14 CexBenuponanue JIHK. MeToabl reHOMUKH, 0 httos://resh.edu.ru/
TPAHCKPUTITOMHUKH, IPOTCOMUKH 03.10.2025

15 M i 6 0 https://resh.edu.ru/

€TOJIbl CTPYKTYPHOU OHOJIOTHH 03.10.2025 p

16 Tunsl kietok. [IpokapuoTuueckas KieTka 0 07.10.2025 https://resh.edu.ru/
CtpoeHue s3yKapuoTHYECKON KIIETKH.

17 HpaKTH‘IefKa)I pabota «/3y4yeHue cBOKUCTB 0.5 10.10.2025 https://resh.edu.ru/
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapaT KICTKH 0 10.10.2025 https://resh.edu.ru/
OnHoMeMOpaHHbIE OPTaHOU Bl KIIETKH.

19 [IpakTrnyeckas padora «M3yuenue 05 https://resh.edu.ru/
JBUKEHHUSI LINTOIJIA3MbI B PACTUTENIbHBIX 14.10.2025

KIICTKax»



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

20

[ToryaBTOHOMHBIE OPTaHOUIBI KIETKU:
MUTOXOHAPUH, IacTuabl. JlaboparopHas
pabota «MccrenoBanue mia3mMosn3a u
JETIIA3MOJIN3a B PACTUTEIIBHBIX KICTKAX)

0.5

17.10.2025

https://resh.edu.ru/

21

HememOpanHbIie OpraHOu/Ibl KIETKA

17.10.2025

https://resh.edu.ru/

22

Crpoenue u pyHKUIUU sApa

21.10.2025

https://resh.edu.ru/

23

CpaBHI/ITeJ'II)HaSI XapaKTCpUCTUKA KIICTOK
sykapuort. JlabopaTopHast pabota
«M3y4ueHne CTPOCHHS KIIETOK PA3IMIHBIX
OpPraHU3MOBY

0.5

24.10.2025

https://resh.edu.ru/

24

ACCI/IMI/IJ’IS[I_[I/ISI U JUCCUMWIIALIUS — JIBEC
CTOpOHBI MeTaboM3Ma. Tumbel oOMeHa
BemecTB. JJaboparopras padota «M3ydeHue
KaTaJIMTUYECKON aKTUBHOCTH (hEepPMEHTOB
(Ha MpEIMepe aMKIIa3bl WITH KaTajaasbl)y»

24.10.2025

https://resh.edu.ru/

25

DepMEHTaTUBHBIN XapakTep peakiuii
KJIeTOuHOTO MeTabonusma. JlabopaTopHas
pabota «/3ydyeHue hepMeHTAaTUBHOTO
pacileryieH s IepoKCuaa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

07.11.2025

https://resh.edu.ru/

26

benku-akTuBaToOphl ¥ OCIKU-UHTUOUTOPBI

07.11.2025

https://resh.edu.ru/

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

11.11.2025

https://resh.edu.ru/

28

doTocunTE3

14.11.2025

https://resh.edu.ru/



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

Xemocunres. Jlaboparopras pabota

2 : https://resh.edu.
9 «CpaBHeHHe mpo1ieccoB POTOCHHTE3A U 0.5 14.11.2025 ps://resh.edu.ru/
XEMOCHHTE32»
AHa’poOHBIE OpraHu3Mbl. Bupl OposKeHUS.
30 Jlaboparopuas padota «CpaBHeHHE 0 18.11.2025 https://resh.edu.ru/
MIPOLIECCOB OPOIKEHUS U IBIXAHUSD)
AspoOHBIE OpraHU3Mbl. JTaIbl
31 https://resh.edu.ru/
SHEPTreTUUECKOro oOMeHa 0 21.11.2025 N
DHeprus MeMOpPaHHOTO rpaiueHTa
2 . : https://resh.edu.
3 MIPOTOHOB UCI/IHTCS AT®: pabora 0 91.11.2025 ttps://resh.edu.ru/
poTOHHOU AT®-cuHTa3bI
33 Peakiun MatpuyHOTO CHHTE3a 0 95 11.2025 https://resh.edu.ru/
34 Tpanckpunius — matpuuHbiil cuaTe3 PHK 0 98.11.2025 https://resh.edu.ru/
S https: .edu.
35 Tpancsius u e€ srarmbl 0 98.11.2025 ps://resh.edu.ru/
KoaupoBanue aMuHOKHCIOT. Postb pubocom
https://resh.edu.ru/
3 B OMocHHTe3€e Oenka 0 02.12.2025 DS.ITTESA.E0LLIL
Opranu3anys TeHOMa y TPOKapHOT H
37 0 https://resh.edu.ru/
SyKapHOT 05.12.2025 oot
38 MonekyssipHbIe MEXaHU3MbI SKCIIPECCHU 0 htps://resh.edu.ru/
T€HOB Y 9YKapHuoT 05.12.2025
Bupycsl — HeksieTouHbIe POPMBI KU3HU U
39 oOnuraTHble napa3uThl. [IpakTudeckas 0.5 09.12.2025 https://resh.edu.ru/
pabota «Co3iaHre MoJIesId BUPYyCa»
Bupychble 3a0051eBaHuUS YelOBeKa,
40 0 https://resh.edu.ru/
YKUBOTHBIX, PACTEHUI 12.12.2025 e



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

41 HanoTexHOIOTHHA B OHOJIOTUH U METULIMHE 0 12122025 https://resh.edu.ru/
42 X i https://resh.edu.
W3HEHHBIN UK KJICTKU 0 16.12.2025 ttps://resh.edu.ru/
4 M i https://resh.edu.
3 aTpuunblid cuaTe3 JTHK 0 10122025 ttps://resh.edu.ru/
Xpomocowmsl. JIabopaTtopHast paboTa
44 n . https://resh.edu.
«M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 19.12.2025 ttps://resh.edu.ru/
MHUKpOTIpEIiapaTax»
45 JleneHnne KIETKH — MHTO3 0 93.12.2025 https://resh.edu.ru/
Tunsl kieTok. KapruoknHes U HUTOKUHES.
H
46 JlabopaTtopHnas pabora «Habmronenune 05 httos://resh.edu.ru/
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa 26.12.2025
(Ha TOTOBBIX MUKPOIIpENapaTax)»
47 Perynsnust >kM3HEHHOTO IUKJIA KJIETOK 0 96.12.2025 https://resh.edu.ru/
48 Opranu3Mm Kak eMHOE 11eJI0¢ 0 30.12.2025 https://resh.edu.ru/
Txanu pacrenuid. JlaboparopHas pabota
49 0.5 https://resh.edu.ru/
«M3ydeHne TKaHEH pacTCHUIN 13.01.2026 PSS B0
TkaHu )KMBOTHBIX M YEJIOBEKA.
50 JlaboparopHas pabota «/3yueHue TkaHei 0.5 16.01.2026 https://resh.edu.ru/
KUBOTHBIX)»
Opransl. CucreMsl opranos. JlabopartopHas
51 paboTa «/3yueHue opraHoB [BETKOBOTO 0.5 16.01.2026 https://resh.edu.ru/
pacTeHus»
52 Omnopa Tena opraHu3mMoB 0 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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20.01.2026

53 JIBHKEeHHE OpraHU3MOB 93.01.2026 https://resh.edu.ru/
o4 [Iutanue opraHu3mMoB 93.01.2026 https://resh.edu.ru/
> EEE:;ZEEEEZ: encrena nenonera 27012026 e/iresheduns
56 JlpIxaHue OpraHu3MOB 30.01.2026 https://resh.edu.ru/
57 i}f;f;iz MMO3BOHOYHBIX JKHBOTHBIX H 10012096 httos://resh.edu.ru/
58 TpaHCcTOpT BEIIECTB Y OPraHU3MOB 03.02.2026 https://resh.edu.ru/
> iﬂiﬁiﬁiff wcnonexa 06.02.2026 | |ps/iresheduu/
60 Brinenenue y opranusmMoB 06.02.2026 https://resh.edu.ru/
61 3amura y opraHu3MOB 10.02.2026 https://resh.edu.ru/
62 NmMmyHHas cucteMa deoBeka 13.02.2026 https://resh.edu.ru/
63 PazgpaxkuMocTh U perynsnus y opraHu3MoB 13.02.2026 https://resh.edu.ru/
64 ['ymopanbHas perymsius 1 SHIOKpUHHAs httos://resh.edu.ru/
CUCTEMa KUBOTHBIX U YEJIOBEKa 17.02.2026
65 @opMBI pa3MHOXKEHUS OPraHU3MOB 90.02.2026 https://resh.edu.ru/
66 [TonoBoe pazMHOXEHHE https://resh.edu.ru/



https://resh.edu.ru/
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20.02.2026

67

Meiios

24.02.2026

https://resh.edu.ru/

68

I'amerorenes. OOpa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeToK. JlJabopaTopHast pabora
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparax»

0.5

27.02.2026

https://resh.edu.ru/

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

27.02.2026

https://resh.edu.ru/

70

3akazKa OpraHoB U TKaHEH u3
3apO)IBIHIeBI)IX JINCTKOB

03.03.2026

https://resh.edu.ru/

71

Poct u pazButue xxuBoTHBIX. JlabopaTopHas
paboTta «BpIsiBIIeHHE PU3HAKOB CXOJICTBA
3apOJbIIIEH MO3BOHOYHBIX )KUBOTHBIX)

0.5

06.03.2026

https://resh.edu.ru/

72

Pa3zmHOXeHUE 1 pa3BUTHE PAaCTCHUM.
JlabopaTtopHas pabora «CTpoeHHE OpraHoOB
Pa3MHOKEHHSI BBICIIUX PACTCHHUI

0.5

06.03.2026

https://resh.edu.ru/

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U pa3BUTHUA
T'CHCTUKH KaK HaAYKH

10.03.2026

https://resh.edu.ru/

74

OCHOBHBIC TIOHSITUS] U CHMBOJIBI T€HETHUKH.
JlaGopaTtopHnast padota «JIlpo3odriia kak
00BEKT F€HETUYCCKUX UCCIICAOBAHUI

0.5

13.03.2026

https://resh.edu.ru/

75

3aKOHOMepHO CTH HAaCJI€aA0BaHUA

MpU3HAKOB. MOHOTUOPUIHOE CKpEIIBAHHUE.

IIpakTtuyeckas pabora "M3yueHue
pe3yabTaTOB MOHOTHOPHUTHOTO
CKpelIMBaHus y Apo30¢uist"

0.5

13.03.2026

https://resh.edu.ru/

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI MOHOI‘I/I6pI/I,I[HOI‘O

https://resh.edu.ru/



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

CKpEILLIMBaHUS

17.03.2026

Ananusupyrouiee ckpeniuBanue. Hernomnnoe

77 0 https://resh.edu.ru/
JOMHHHAPOBAHHE 20.03.2026 D tLI
JurubpunHoe ckpeuuBanue. [Ipaktuaeckas
pabota «M3ydeHue pe3yabTaToB

78 0.5 https://resh.edu.ru/
JUTUOPUIHOTO CKPEIIUBAHUS Y 20.03.2026 : s
TPO30(UITBDY
[{uToIoTHYECKHE OCHOBBI TUTHOPHTHOTO

79 https://resh.edu.ru/
CKpEITUBaHUS 0 24.03.2026 PeTESn.ECL

80 CreruieHHOE HaclleJJOBaHHE MTPU3HAKOB 0 27 03.2026 https://resh.edu.ru/

81 XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH 0 97 03.2026 https://resh.edu.ru/

82 I'eneruka mona 0 07.04.2026 https://resh.edu.ru/

83 T'eHoTHI Kak 11eJI0OCTHAS cCUCTEMA 0 10.04.2026 https://resh.edu.ru/
['eneTnyeckuii KOHTPOJIb PA3BUTHS

84 0 https://resh.edu.ru/
pacTeHUM, )KUBOTHBIX U YEJIOBEKA 10.04.2026 PSS B0
N3meHunBOCTh pU3HAKOB. Buabl .

85 AMOHIHEOCTIL 0 14.04.2026 https://resh.edu.ru/

86 MoaudukanroHHas 3MEHUYNBOCTh 0 17.04.2026 https://resh.edu.ru/
BapuanmonHslii psa v BapuanuoHHas
kpuBas. JlabopaTopHas pabora

87 «HccnenoBanne 3aKOHOMEPHOCTEN 0.5 17.04.2026 https://resh.edu.ru/

MO,HH(pHKaHHOHHOﬁ U3MCHYMBOCTH.
HOCTpOGHI/Ie BapuallMOHHOTO psijia U



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

BAPUALIMOHHON KPUBON»

88

TI'enoTunmyeckas N3MEHUYHNBOCTb.
KoMOuHaTuBHasT N3MEHYHUBOCTE

21.04.2026

https://resh.edu.ru/

89

MyranroHHast H3MEHYHBOCTb.
[Ipaktuyeckas padora «Myranuu y
po30¢ sl (Ha TOTOBBIX
MuKpomnpenaparax)/Bcepoccuiickas
MpopBepoYHasi paboTay

0.5

24.04.2026

https://resh.edu.ru/

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO TPOIIecca.
DNHUTeHEeTUKA 1
snurenomuka/Beepopccuiickas
npoBepouHasi pabora/

24.04.2026

https://resh.edu.ru/

91

I'enetuka yenoseka. [IpakTuueckas pabora
«CocraByieHUE U aHAJIU3 POJI0CIOBHOM

0.5

28.04.2026

https://resh.edu.ru/

92

MeTo bl MEMUITMHCKON I'€HETUKU

05.05.2026

https://resh.edu.ru/

93

3HayeHNEe MEIUIIMHCKON T€HETUKHU B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX
3a00JIEBaHUI YEJIOBEKA

05.05.2026

https://resh.edu.ru/

94

OCHOBHBIE IOHATHUS CEJIEKIIUH.
JlaboparopHas padoTa «/3yueHue copToB
MOPOJ IOMAITHUX KUBOTHBIX)»

0.5

08.05.2026

https://resh.edu.ru/

95

JIaGopatopHas pabota "M3yueHue copToB
KYJIBTYPHBIX pacTeHUU")

0.5

08.05.2026

https://resh.edu.ru/

96

MeTop! CeNneKIMOHHON paboTHl.
JlocTKEHMS CENEKIINN PACTEHUN U
*HUBOTHBIX.JIabopaTopHas paboTta
"N3y4yeHre METOI0B CENEKIUU "

12.05.2026

https://resh.edu.ru/



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

[Ipaktuyeckas padora «[IpuBruBKa
pacTeHuin»

CoxpaHeHue, U3y4eHHE U UCTI0JIb30BaHUE

97 1 https://resh.edu.ru/
TCHETHUYECKUX PECYPCOB 0 15.05.2026 DS.ITESH.EEULIL
buoTexHoorus kak Hayka u 0Tpacib

98 npousBojicTBa. [IpakTuueckas pabora 1 0.5 https://resh.edu.ru/

15.05.2026
«3yueHne 00beKTOB OMOTEXHOJIOTUI
OcHOBHBIC HANPABICHUS CHHTETUICCKON
https://resh.edu.
%9 Guonorm ! 0 10.05.2026 npsi/lresh.edu.rul
1 X 1 https://resh.edu.
00 POMOCOMHas M TeHHAsI HH)KEHEPH S 0 99 05.2026 ttps://resh.edu.ru/
https: .edu.

101 MenunuHckre OMOTEXHOJIOTUH 1 0 99 05.2026 ttps://resh.edu.ru/

102 PesepBHbIit ypoK. HOBTS)peHI/Ie, 0000mIeHuE, 1 0 httos://resh.edu.ru/
cUCTeMaTH3aIus 3HaHUH 26.05.2026

OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME



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

11 KVIACC

Kosnu4yecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl

1 OBomonmonHas teopust Y. [lapuna 1 0 0 01.09.2025 https://resh.edu.ru/
JIBM>Kylye CHIIbl ABOJIFOIMA BUIOB 110 Y.

2 1 0 0 https://resh.edu.ru/
Jlapeuy 02.09.2025 °
Bopr0a 3a cymecTBoOBaHUE, €CTECTBEHHBIN

3 1 https://resh.edu.ru/
Y MICKYCCTBEHHBIH 0TOOD 0 0 03.09.2025 PS.ITTESA.E0LIL
DopMUPOBAHUE CUHTETUYECKON TEOPHUH

4 1 0 0 https://resh.edu.ru/
SBOITIOHH 08.09.2025 ot

5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1 0 0 httos://resh.edu.ru/
MHKPOIBOJIIOIHS K MAKPOIBOIIOIIUS 09.09.2025
[Tomynsiuss — sneMeHTapHas eAMHULIA

6 1 0 0 https://resh.edu.ru/
3BOJIIOLIUA 10.09.2025 ps.1ITesh. eIl
3aKOH reHeTU4YeCKOro paBHoBecus JIx.
Xapau, B. Baitn6epra. JlaboparopHas

7 1 0 0.5 https://resh.edu.ru/
paboTta «BbIsIBIICHHE H3MEHYMBOCTH Y 15.09.2025 PSS B0
oco0eil 0HOTO BUIa»

8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUN 1 0 0 16.09.2025 https://resh.edu.ru/

9 dbgerr ocuoparens. Ipexr 1 0 0 https://resh.edu.ru/
OYTBUIOYHOTO TOPJIBIIIKA 17.09.2025
Murpauyu. M3010uu nonyssuui:

10 1 0 0 https://resh.edu.ru/
reorpaduueckas, Ouojgormueckas 22.09.2025 .



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

11

EctecTBeHHbIi 0TOOp — HAINPaBISIOMNN
(hakTop IBOIFOITUHI

23.09.2025

https://resh.edu.ru/

12

[TonoBoit 0TOOP

24.09.2025

https://resh.edu.ru/

13

[Tprcnoco6IeHHOCTh OPTaHU3MOB KaK
Pe3yAbTaT MUKPOIBOJIFOIHH.
JlabopaTtopHnas pabdora «3yuenue
apoMop(h030B U UANOAIATITALIAN Y
paCTeHI/II\/JI 1 JKUBOTHBIX»

0.5

29.09.2025

https://resh.edu.ru/

14

[Ipumeps! npucnocobaeHuit y
OpraHu3MoOB: MOP(OJIOTHYECKHE,
¢buznonornyeckue, OMOXUMHYECKUE,
noBenieHyeckue. Jlabopartopnas padota
«IIpucnocobnenust opraHu3MoB U UX
OTHOCHTEJIbHAS 11€71€CO00Pa3HOCTh)»

0.5

30.09.2025

https://resh.edu.ru/

15

Bun, ero xpurepuu u CTpyKTYypa.
JlaGopaTtopHas pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHUIO»

0.5

01.10.2025

https://resh.edu.ru/

16

Crpykrypa Buaa

06.10.2025

https://resh.edu.ru/

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLUN

07.10.2025

https://resh.edu.ru/

18

CBs3b MHUKPOSBOJIOIOUN U SITUACMHUOJIOINH

08.10.2025

https://resh.edu.ru/

19

MaKpOSBOJ'IIOL[I/IH. ITaneoHTONIOrMYECKHE
MCTOJbI U3YUCHUSA SBOJIFOIUN

13.10.2025

https://resh.edu.ru/

20

BI/IOFGOFpa(I)I/I‘-ICCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINH

14.10.2025

https://resh.edu.ru/



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

OMOPHOIOTHYECKUE U CPABHUTEIHLHO-

https://resh.edu.
21 MOP(OTIOTUIESCKHE METO/IbI H3yICHHUS 0 15.10.2025 ps://resh.edu.ru/
IBOJTFOITIHT
MonekynsipHO-r€HETUYECKUE,
22 OMOXMMHYECKHAE U MATEMATHYCCKUE 0 90.10.2025 https://resh.edu.ru/
METO/IbI H3yICHHSI IBOJTFOIIUU
https://resh.edu.
23 OO01mre 3aKOHOMEPHOCTH BOJTFOIIHH 0 91.10.2025 ttps://resh.edu.ru/
AJranTuBHAs paauanus.
24 0 https://resh.edu.ru/
HepaBHOMEpPHOCTH TEMTIOB 2BOJIIOIIHT 22.10.2025 PeTESn.ECL
HaydyHble rUTIOTE36I IPOUCXOKICHUS
https://resh.edu.ru/
25 YKWU3HU Ha 3emMIie 0 05.11.2025 PS.ITTESA.E0LIL
JloHaydHBIC MTPEICTABICHUS O
26 0 https://resh.edu.ru/
3apOXKACHUH KU3HU 10.11.2025 D
OCHOBHBIE ATaIlbl HEOPraHUYECKOU
27 0 https://resh.edu.ru/
SBOITIOHH 11.11.2025 | oo e
28 ['unoTessl 3apoKaeCHUS KUZHHA 0 12.11.2025 https://resh.edu.ru/
Hctopus 3emiu 1 METObI €€ N3y4EeHUS.
29 JlabopaTtopHnas padota «3ydeHue u 05 httos://resh.edu.ru/
OTIMCAaHUE UCKOIAeMbIX OCTATKOB JIPEBHUX 17.11.2025
OpPraHU3MOB»
HavanpHbie sTansl opraHuueckoi
30 0 https://resh.edu.ru/
IBOJIIOLIUA 18.11.2025 A
31 OBOJIIOLUS DYKapHOT 0 10.11.2025 https://resh.edu.ru/
OcCHOBHBIE ATaIbI BOJTIOIUU
32 0.5 https://resh.edu.ru/
pacturensHOro mupa. IIpakrnueckas 24.11.2025 :



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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pabota «M3yuenune ocobeHHOCTEH
CTPOCHHUS PACTCHU Pa3HBIX OTIACIOBY»

OCHOBHBIC ATaIIbI SBOJIOIINH ) KHBOTHOI'O

33 0 https://resh.edu.ru/
Mupa 25112025 P u.r
DBOJIOIMS )KUBOTHBIX. [IpakTryeckas

4 n i : https://resh.edu.

3 pabora «M3y4uenne ocobeHHOCTEH 0.5 96.11.2025 ttps://resh.edu.ru/
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)

PazButue xxu3HM Ha 3emMIie Mo spam U

35 0 https://resh.edu.ru/
nepuogam 01.12.2025 PeTESn.ECL
M _

36 aCCOBBIC BEIMUPAHHS — JKOJIOTHUECKHE 0 httos:/resh.edu.ru/
KPU3HUCHI MPOIILIOTO 02.12.2025
CoBpeMeHHBIN YKOJIOTHYECKUN KPU3UC

37 ’ https://resh.edu.ru/
€ro 0COOEHHOCTH 0 03.12.2025 PSS ECL
CoBpeMeHHast CUCTeMa OPraHUYECKOTO

38 0 https://resh.edu.ru/
Mupa 08.12.2025 | P
OCHOBHBIEC CUCTEMATHYECKHE TPYIIIIBI

39 0 https://resh.edu.ru/
OPTaHH3MOB 09.12.2025 "V

40 AHTpPOTIOJIOTHS — HayKa O YEJIOBEKe 0 10.12.2025 https://resh.edu.ru/
Pa3BuTue npencraBieHuii o

41 0 https://resh.edu.ru/
MIPOUCXOXKICHUH YeIIOBEKA 15.12.2025 PSS B0
MecTo uenoBeKka B CUCTEME
opranuveckoro mupa. JlaboparopHas

42 pabora «M3yueHue ocobeHHOCTEH 0.5 16.12.2025 https://resh.edu.ru/
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBI3aHHBIX C
MPSIMOXOKICHUEM)

43 JIBMXKyIIye CUibl aHTPOIIOTE€HE3a 0 https://resh.edu.ru/

17.12.2025
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CooTHOIIEHUE OUOJIOTUYECKUX U

44 0 https://resh.edu.ru/
COLIMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E 22.12.2025 .
4 https://resh.edu.
5 OcCHOBHBIE CTaIMU AaHTPOTIOTCHE3a 0 93.12.2025 ttps://resh.edu.ru/
4 I1 https://resh.edu.
6 QJICOTEHETHKA U TTaJICOT€HOMHKA 0 94.12.2025 ttps://resh.edu.ru/
47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa 0 99.12.2025 https://resh.edu.ru/
UYenoseueckue pacel. [Ipaktnyeckas
4 " . https://resh.edu.
8 paboTa « VayquHe IKOJIOTHYECKUX 0.5 30.12.2025 ttps://resh.edu.ru/
aJlanTalnui 4eJI0BEKa
MeskTUCITUTUTHHAPHBIC METOTBI
49 https://resh.edu.ru/
AQHTPOTIOJIOTHUHU 0 12.01.2026 PSS ECL
50 3apoxICHUE U Pa3BUTHE IKOJIOTHH 0 13.01.2026 https://resh.edu.ru/
Mertonp skonoruu. JlabopatopHas padbora
51 «3yuenue MfTOI[OB JHKOJIOTHYECKUX 0.5 14.01.2026 https://resh.edu.ru/
WCCIIEIOBAHUID
3Ha4YEHHE IKOJOTUUECKUX 3HAHUM IS
https://resh.edu.
> uesoBeKa 0 10.01.2026 | Mtpsdiresh.edu.rul
53 Dkonoruveckue PakTopsl 0 90.01.2026 https://resh.edu.ru/
Abuotuueckue paktopsl. CBET Kak
sKoJiornueckuii aktop. JlaboparopHas
54 0.5 https://resh.edu.ru/
paboTa «BblIsiBIeHHE TPUCTIOCOOIEHUI 21.01.2026 .
OpPraHU3MOB K BIMSIHUIO CBETa»
A .T
55 OMoTHYEeCKUE (baIfTopr emmeparypa 0.5 httos://resh.edu.ru/
KaK 9KOJIOTHYECKUH (aKTop. 26.01.2026
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JlaboparopHas paboTa «BbisBICHHE
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHIO
TEMIIepaTyphb»

AbuoTtnueckue pakropsl. BiraxkHOCTB Kak
sKoJiorndeckuii paxrop. JlaboparopHas

56 0.5 https:/resh.edu.ru/
paboTa «AHATOMHYECKHUE OCOOCHHOCTH 27.01.2026 :
pacTeHHIA U3 PA3HBIX MECT OOUTAHUS)

7 https://resh.edu.

5 Cpenbl oOuTaHUS OPTaHU3MOB 0 98.01.2026 ttps://resh.edu.ru/
b https://resh.edu.

58 HOJIOTHYECKUE PUTMBI 0 02.02.2026 ttps://resh.edu.ru/

59 XKuzuennvle GOpMbI OPraHU3MOB 0 03.02.2026 https://resh.edu.ru/

60 buotnueckue dakTops 0 04.02.2026 https://resh.edu.ru/
3HaueHne OMOTHYECKNX B3aUMOIeHICTBUI

61 JUTsI CYITIECTBOBAHMS OPTaHU3MOB B CpEJIC 0 09.02.2026 https://resh.edu.ru/
obuTaHus
DKOJIOTHYECKHE XapaKTePUCTUKH

62 0 https://resh.edu.ru/
TTOTTYJISIIH 10.02.2026 PSS B0
OcHoBHbIE TIOKA3aTeNN MOMYJISINU:

63 YUCJIEHHOCTh, INIOTHOCTh, BO3pACTHAS U 0 11.02.2026 https://resh.edu.ru/
MOJIOBAsi CTPYKTYpa
OcHoBHBIE IOKa3aTeNN MOMYJISALUN:

64 POXKAAEMOCTb, IPUPOCT, TEMII POCTA, 0 16.02.2026 https://resh.edu.ru/
CMEPTHOCTh, MUTPALIUU

65 OKoJI0THYECKast CTPYKTYpa MOMYJISILIUY 0 https://resh.edu.ru/

17.02.2026



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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66

JInHaMuKa NOMYJISILUY U €€ peryisaiuus

https://resh.edu.ru/

18.02.2026
KpuBbIie pocTa YUCIIEHHOCTH TIOMYJISIIHH.
7 https:/resh.edu.
0 KpuBbie BbIKUBaHUS 0 24.02.2026 pifiresh.edu.ru/
DKoJIoTHYECcKasi HUIIa BUJA.
68 Jlaboparopnas padota «IIpucrmocobneHus 0.5 94.02.2026 https://resh.edu.ru/
CEMSIH PaCTEHHH K PaCCENEHHION o
5 https://resh.edu.
69 Bun xak cucrema momysiui 0 95 02.2026 ttps://resh.edu.ru/
3aKOHOMEPHOCTH TIOBEJICHHS 1 MUTPAITAN
7 https://resh.edu.
0 JKUBOTHBIX 0 02.03.2026 pe:firesh-edu.ruf
71 — https://resh.edu.
Co00111ecTBO OPraHu3MOB — OHOIICHO3 0 03.03.2026 ps://resh.edu.ru/
72 DKoCHCTeMa KaK OTKpBITasi CUCTEMA 0 04.03.2026 https://resh.edu.ru/
KpyroBopoT BemecTB 1 MOTOK SHEPTHU B
73 https://resh.edu.ru/
SKOCHCTEMe 0 10.03.2026 | et
74 OCHOBHBIE TTOKa3aTEIN IKOCUCTEMBI 0 11.03.2026 https://resh.edu.ru/
75 DKOJIOTHYECKUE TTUPAMUIBI 0 16.03.2026 https://resh.edu.ru/
76 N3menenust cooOI1ecTB — CYKIIECCUH 0 17.03.2026 https://resh.edu.ru/
77 [TpupoHBIE SKOCHUCTEMBI. 9KO(iI/ICTCMLI 0 httos:/resh.edu.ru/
03€p M peK. DKOCUCTEMBI MOpPEN U OKEAHOB 18.03.2026
78 [Ipupoansie 3K0CI/ICTVeMH. DKOCHCTEMBI 0 httos://resh.edu.ru/
TYHJIp, JIECOB, CTEIIEH, MyCTHIHb 23.03.2026
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 0 https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

24.03.2026

Ypboakocucremsl. [Ipaktudeckas padora

80 «3y4yeHne u OnMCcaHue 0.5 95 03.2026 https://resh.edu.ru/
ypOOIKOCHUCTEMBD»
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS
81 i i https://resh.edu.
OCHOBHBIX B3aUMO/JICHCTBUI OPTaHU3MOB B 0 06.04.2026 ps://resh.edu.ru/
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHAN
82 Pa3HBIX TUTIOB HAa CyOOpPTaHM3MEHHOM, 0 httos://resh.edu.ru/
OpraHU3MEHHOM, MOMYJSIIUOHHOM U 07.04.2026
9KOCUCTEMHOM YPOBHSX
buocdepa — obuieranerapHas 060I049Ka
https://resh.edu.ru/
83 Semmn 0 08.04.2026 oot
84 VYuenue B. U. Bepuanckoro o 6uocdepe 0 13.04.2026 https://resh.edu.ru/
3aKOHOMEPHOCTH CYILIECTBOBAHUS
85 0 https://resh.edu.ru/
Grochepsl 14.04.2026 T RoTESEELI
KpyroBopoTsl BeriecTs u
86 https://resh.edu.ru/
OMOreOXMMHUYECKHUE IUKITBI 0 15.04.2026 DE.ATEshECLI
3oHaNIBHOCTH OMOcdepbl. OCHOBHBIC
87 0 https://resh.edu.ru/
GHOMBI CymH 20.04.2026 | T PerEnEAL
88 YcToitunBoCTh OMOChepsI 0 91.04.2026 https://resh.edu.ru/
89 DKOJIOTUYECKUE KPU3ZUCHI U UX IPUUYUHBI 0 99 04.2026 https://resh.edu.ru/
90 BozneiicTBue uenoBeka Ha 6nochepy 0 97 04.2026 https://resh.edu.ru/
91 AHTPOTIOT€HHOE BO3/ICHCTBUE HA 0 https://resh.edu.ru/
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pPacTUTENbHBIN U )KUBOTHBIN MUD

28.04.2026

92 Oxpana mpupoIsI 1 0 90.04.2026 https://resh.edu.ru/
OCHOBHBIE IPUHIUIIBI YCTOHYHBOTO

93 1 https://resh.edu.ru/
Pa3BUTHS YEJIIOBEUECTBA U MIPUPO/IBI 0 04.05.2026 DS.ITESH.EEULIL
PanmoHnaibHOE PUPOIOTIOIB30BAHHE U

94 coXpaHeHHEe OMOJIOTHYECKOTO 1 0 05.05.2026 https://resh.edu.ru/
pazHooOpaszus 3emin
Hrorosas kouTpospHas padboTa 3a kypc 11

1 https://resh.edu.

95 racea 0 06.05.2026 ttps://resh.edu.ru/
O6061eHue o Teme «Makpo3BOTIOIUS U

96 1 https://resh.edu.ru/
e€ pe3yJabTaTh» 0 12.05.2026 PSS ECL
O606menue mo Teme «I[IpoucxoxaeHue u

97 1 0 https://resh.edu.ru/
pa3BUTHE )KU3HU Ha 3eMiie)» 13.05.2026 : s
O606menue mo Teme «IIpoucxoxaeHue

98 1 0 https://resh.edu.ru/
YeJI0BEKa — aHTPOTIOTCHE3) 18.05.2026 PSS ECL

99 O06o01meHue Mo Teme «IKOJIOTHS — HayKa 1 0 httos://resh.edu.ru/
0 B3aMMOOTHOIIICHUSIX OPTraHU3MOBY 19.05.2026
O606mmenue mo reme «OpraHu3Mbl U

100 1 0 https://resh.edu.ru/
cpena oOuTaHUs 20.05.2026 DS.ITTESA.E0LLIL
O60061enue Mo TeMe «IKOJIOTUS BUJIOB U

101 1 0 https://resh.edu.ru/
TIOTYJISITHI 25.05.2026 A
O606mmenue o teme «buocdepa — .

102 r100anbHas S5KOCHCTEMA 1 0 26.05.2026 hitps./fresh.etlu.ru/

OBIIEE KOJIMYECTBO YACOB I1O 102 75

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

Kox
NpoBepPsieMOro
TpeOoBaHUs

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

ChopmupoBaHHOCTH 3HAHUW O MECTE W POJHM OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMUpOBaHUT COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB TPUPOIBI U
PENICHUH KU3HEHHO BAXHBIX COIMATBHO-ITHYCCKUX, SJKOHOMHYCCKHX,
9KOJIOTMYECKUX MPOOJIEM YeIOBEUECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
PaIMOHATILHOTO MPUPOIOIIONBE30BaHNs, B (JOPMUPOBAHUH IICHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUMCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cuctemoit 3HaHMIA 00 OCHOBHBIX METOJaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKHUX WCCIICOBAHMSIX JKHUBBIX
00OBEKTOB W DJKOCHCTEM (ONHCaHWEe, H3MEPEHHE, MPOBEICHUE
HaOIOZICHUIT); CITOCOOaMU BBISBIICHUS M OIICHKHA aHTPOIOTEHHBIX
U3MEHEHUU B MPUPO/IE.

YMeHue BbIIBUTaTh TMIOTE3bI, MPOBEPATh MX IKCIEPUMEHTAIbHBIMU
cpeactBamu, (Gopmynupys Lelb HCCIENIOBaHUS, AaHaJIU3UPOBATH
MOJIy4YEHHbIE PE3YIbTAThl U J€JaTh BHIBOIBI.

BoisiBneHue 3aBUCUMOCTH MEXIy HCCIEIyeMbIMU BeJIHMYMHAMU,
00BsICHEHUE TOJYYCHHBIX PE3yIbTaTOB U (POPMYIUPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, TeOpI/Iﬁ X 3aKOHOB

YMeHHne BiIaleTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTHYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OPraH, OPraHu3M, BHUJ, TMOMYJSAIMS, SKOCHCTEMA,
OuotieHo3, O6uocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OuvocuHTe3 Oenka, OWOTOJIUMEPBI, JUCKPETHOCTh, CaMOPETYJISIIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYHUBOCTD,
SHEPro3aBHCUMOCTh, POCT U Pa3BUTHE);

Ouonorudeckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHuTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi TEOpUsl HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apojsiiieBoro cxojactsa K. bapa, sBomonnonHas

TCOpHUA 4. I[apBI/IHa, CUHTCTHUYCCKAsA TCOpUS OSBOJJIOLUH, TCOPHUIL




anTponioreHeza Y. [lapsuna; Teopusi OmoreoreHo3a B.H. Cykauéa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOKIACHUS
KylIbTypHbIX pacreHud, yueHnne A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUsX 3BoJroIH, yaenue B.W. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB IEPBOTO MOKOJICHUS, PaCIIEIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus IpusHakoB I'. Mennens;
CLICTUIEHHOTO HACJEI0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIJICHUs
resoB T. Moprana; roMoJOrM4ecKHX psJOB B HACIEACTBEHHOU
n3MeHunBoct H.M. BaBuiioBa; renHermueckoro pasHoBecus JIxk.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. boapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MuHuMyMa lO. JIubuxa, sK0IOrMueckoil MUpaMuIbl YUCET,
OrOMacchl U SHEPTHH);

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

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

Ymenune peiiaTb IOUCKOBBIC OHOJIOrTYECKHE 3aaa4u, BBbIABJIATH
IPUYHUHHO-CJICACTBCHHBIC CBs3U MCXKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU O6’beKTaMI/I, mpooeccaMm W ABJIICHUAMU, OCIIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JId PAa3HbBIX THIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U SDHEPIUH B SKOCUCTEMAX (HCHI/I IIUTaHWs, ITUIICBHIC CCTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXKIY CTPOCHHEM |
(YHKIUSMU: OpPraHOMIOB, KJIETOK pAa3HBIX TKaHEHW, OpraHamMu W
CHCTEMaMH OpraHOB y pacTEHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; TAallaMU KJIETOYHOTO LUKJIA U JKU3HEHHBIX
IIUKJIOB OPTaHU3MOB; ATallaMl AMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  (denoruroM, QeHoTumoM U pakTopamMH CpeIbl OOMTaHUS;
nporeccaMi  ABOJIIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PAa3JIMYHBIX 3KOCUCTEM U TPUCIOCOOJIICHUSMU K HHUM

OpraHnu3MOB

YMeHue BhIIETATh CYILIECTBEHHbIEC PU3HAKHU:

CTPOEHHMS BUPYCOB, KJIIETOK IPOKAPUOT U IYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouochepsl; CTPOCHHUS OPraHoB W CHUCTEM OPraHOB PpACTCHHH,
YKUBOTHBIX, YEJIOBEKA; MPOLECCOB JKU3HEACATEIHHOCTH, TPOTEKAIOIIUX

B OpraHu3smax paCTeHHﬁ, JKHBOTHBIX H 4YCJIIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonu3Mm), HHpopMamMu U
MpeBpaIleHus] YHEPTUH, OpOKEHHUs, aBTOTPOPHOTO U TeTepOoTPO(PHOTrO
TUNOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeTroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBLHOTO  Pa3BHUTHS,
Pa3MHOXKEHMSI, UHAWBUYaIbHOTO Pa3BUTUSl OpraHu3Ma (OHTOrEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TE€TEepPO3UCa; JEHUCTBHUM MCKYCCTBEHHOIO
oTOopa,  CTAaOWIM3HMPYIOUIETO, JBWXKYIIETO W  Pa3pbIBAIOLIETO
€CTECTBEHHOI0 0TOOpa; auIoNaTpUYECKOr0 M  CHUMIIATPUYECKOrO
BHUJI000pa30BaHUs; BIMSHUS JBMKYIIUX CHJI ABOJIIOLMK Ha T€HO(QOH]
MOMYJISILIMK; TPUCIOCOOJIEHHOCTH OPraHu3MOB K Cpele OOuTaHwus,
yepeloBaHMsl HaNpaBJICHUM 5SBOJIIOLMHK; KPYroBOpOTa BEIIECTB H

IIOTOKA SHEPI'Ur B SKOCHUCTEMAX

ChopMupoBaHHOCTh YMEHHMSI BBIIEISATH CYIIECTBEHHBIE INPU3HAKU
BHPYCOB, KIIETOK TIPOKAPHOT W OYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MpoIlecCOB 0OOMEHa BEIIECTB U MPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTHUYECKOTO M DHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTBHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pBOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA0O00Opa30BaHU,
MPHUCIIOCOOJICHHOCTH OPTraHu3MOB K cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX U3MECHEHHH B IKOCHUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M TPEBPAICHUS HEPTUU B

ouocdepe

VYmenune HUCIIOJIB30BATb COOTBETCTBYIOIIIME ApPTrYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHUHOJIOTHUIO W CHUMBOJIMKY JIA HOKa3aTC/IbCTBA
poACTBa OPraHU3MOB PA3HBIX CHCTCMATHUYCCKUX TI'PYIII, B3aUMOCBSA3U
OpPraHusMoB H CpCIbl O6I/IT8.HI/I$I; CAWHCTBA YCIOBCYCCKUX pacC;
HCO6XOI[I/IMOCTI/I 3A0POBOI'O 06pa3a JKU3HH, COXPAHCHHA pa3Hoo6pa3I/I;1
BUJOB M DKOCHUCTEM KaK YCJIOBUS COCYIICCTBOBAHHA NIPHUPOABI U

YCJIIOBCUYCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(I)OpMaI_II/IIO OHOJIOTHYECKOTO
COJACPpKaHUsA;, UHTCPHPCTUPOBATD I3THYCCKUC ACIICKTbI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOT6XHOJ'IOFI/II/I;
paccMaTpruBaThb ri00abHbIC 9KOJOTUYCCKHUEC HpO6HeMLI
COBPECMCHHOCTH, (bOpMHpOBaTB 10 OTHOHICHHUIO K HUM COGCTBCHHYIO

ITO3HIIHIO




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Bbuomornsa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OHMOJOTHST — KOMIUICKCHAsh Hayka. bBHOJOrHMYeckne HAayKd W
u3ydaembple MU TpoOsiembl. DyHaamMeHTaNbHBIC, MPUKIATHBIE W TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OuoorMd B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAyUYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHble ¢ Ouosiorveil. 3Ha4eHHEe OWOJIOTHH B
MPAKTUYECKOW JCSITEIIbHOCTH YeJOBEKA: MEIHUIIMHE, CEeJIbCKOM XO3SIICTBE,

MIPOMBIIIJIEHHOCTH, OXPaHe MIPUPOIbI

1.2

KuBble cuctembl Kak mpeaMeT u3ydeHus: Oumosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHUYECKOIO COCTaBa, MUCKPETHOCTh M LEIOCTHOCTb, CIOKHOCTb U
yIOPSA0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHUYMBOCTD, POCT U pa3BUTHE.

YpOBHM OpraHu3aliM >KUBBIX CHUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAaHEBBIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6uoreoneHoTHueckuii), OmocdepHsid. I[Iporiecchl, MPOUCXOIANINE B KUBBIX
cucremax. OCHOBHbIE TpU3HAKH >KMBOTO. JKW3Hb Kak ¢opMa CylIIeCTBOBaHUS

MaTepuu

1.3

Metonel Ouonormyeckoit Hayku. HaOmronenwe, u3MepeHue, SKCIEPUMEHT,
cucremarusanus, MertaaHanus. I[loHsTHe O 3aBUCUMONW M  HE3aBUCHMOI
nepemenHoil. [TnanupoBanue sxcnepumMenta. [loctaHoBka U MpoBepka TUIMOTES.
HyneBas runore3a. Ilonsitue BbeIOOpKM u €€ AocTOBEepHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IOJYYEHHBIX pPE3yJIbTaTOB.
[IpuunHBI HCKaXKeHUsl pe3ylbTaTOB JKcrmepuMeHTa. [loHSATHE CTaTUCTHUYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(DyHKIIMOHA/IbHAS €IUHMIA >KUBOTO. MICTOpHS OTKPBITHS
kietku. PabGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
HlIneiinen, P. BupxoB). OCHOBHBIE NOJIOXKEHUS COBPEMEHHOM KJIETOYHOM TEOPHH.
MeToab! MOJEKYIIIPHON M KJIETOYHOIN OMOJIOrMH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, middepeHnnanbHoe

L[CHTpI/I(I)yrl/IpOBaHI/IC, KYJIbTUBHUPOBAHUC KIICTOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpPO3JIEMEHTHL. Bona u

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




TETUIOPEryasi. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTHYECKas pPOJb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonoruueckue nosmMepbl. benku. AMUHOKHUCIOTHBIA  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mosekynbl. IlepBuuHast cTpykTypa Oeika, MENnTHAHAs
CBsA3b. BTOpuuHas, TpeTWyHas, 4YETBEpTUYHAs CTPYKTYpbl. JleHaTyparusl.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AWCAaXapuibl, OJUIOCAXapUAbl U IOJIHCAXAPUIbL.
O6mwmit miaH cTpoeHus W  (PU3HKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJOB.

Jlunuaet. T'uapodunsHO-THAPOGOOHBIE CcBoOMcTBA. Kiaccudukamus TUTHIOB.
Tpurmuuepuasl, ¢ochonunuasl, BockH, crepouabl. buonormueckue GyHKIUN
munuaoB. OOIIMe CBOKWCTBA OMOJIOTUYECKHX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hyknennoseie kucnotel. JJHK w PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotuast. [Ipunmun xkommmementapHoctu. [lpasuno Yapradda. Ctpykrypa
JIHK — nBoiinas cniupans. MectoHaxoxaenne u ouonorudyeckue Gpynkmuu JJHK.
Bunsr PHK. ®ynkunn PHK B knetke.

Crpoenue ™onekyiasl AT®. Makposprudueckue cBsi3u B MoJiekyne ATO.
buonornueckue ¢pynkiuu AT®D. BoccTaHOBIECHHBIC TIEPEHOCYHKH, UX (PYHKITUU B
kinerke. CekBenupoBanue JHK.

CtpykTypHass OHOJIOTHS: OHOXMMHUYECKHE W OMO(PHU3NYECKHUE WCCIIEeIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tunel  KiIeTok: 9SykapuoTHdeckas M mpokapuotuyeckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTHUYeCKOM KieTku. KieTouHass cTeHka OakTepuii M apxem.
Oco0OeHHOCTH CTPOEHHUS TeTepOoTPOPHONW U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKApUOT B OUOIICHO3AX.

Crpoenue U (PyHKUIMOHUPOBAHUE SyKapuOoTHUecKOoW kieTku. [lmazmarmueckas
MeMOpaHa (Tuazmanemma). CTpykTypa IiazMaTudeckoid MeMOpanbl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: mnaccuBHbId  (auddysus,
obneruénnas auddysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIN
Tpancnopt). [lomynponurnaemocts MemOpaHbl. PabGoTa HaTpwuii-KanneBOro
Hacoca. DHJAOIMTO3: MHHOIUTO3, ¢aromuto3. Dk3ouuTo3. KietouyHas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTeHHI, TpUOOB.

Huromnasma. Iluto3omp. IuTockener. JIBmwkenue nuroruiasmbl. OpraHou bl
kinetkd. OpHoMeMOpaHHBIE OpPraHOWMBI KIETKU: JHAOIUIa3MaTHUeCKas CeTh
(BIIC), anmapat ['onbmku, TU30COMBI, UX CTpOoeHHE M (QYHKIUU. B3auMocBs3b
OJIHOMEMOpAHHBIX OpPraHOUJOB KJIeTKH. CTpOeHHE TPaHyISIPHOTO PETHUKYIyMa.

Cunre3 pacTBOpuMbIX OenkoB. CHHTE3 KIETOUHBIX MeMmOpaH. [magkuit




(arpanyssipHBIA) SHAOIUIA3MATHYECKUH peTuKyiayM. CekpeTopHas (GyHKUIUSA
annapara [onpmku. TpancnopT BewiecTB B KieTKe. Bakyosin pacTUTENbHBIX
kierok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHPUH, ITACTUIBL.

Crpoennie u (QyHKIMM MUTOXOHIPUN W TulacTHA. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABl  (POTOCHHTE3UPYIOUINX  JYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUH.

HememOpannbie opranouzpl kierku CrpoeHue U (QYHKUUM HEeMEMOpaHHBIX
OpraHoMJI0B KJIeTKH. Pubocombl. MukpodunameHTsl. MpllIeYHbIE KIETKH.
MuxkpotpyOouku. Knerounslii nenrp. CrpoeHHe U [BWXKEHHE JXI'YTUKOB U
pecaruek. MuKpoTpy0ouKkH HuToILIa3msl. LleHTpuos.

Anpo. Ob6onouka sipa, XpOMAaTHH, KapuoIUIa3Mma, SIPBIIIKHU, UX CTPOEHUE U
¢byHkuun. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacmojOKEeHUE
XpoMocoM B uHTep(hazHoOM sifpe. beiaku XxpoMaTnHa — TUCTOHBI.

Knerounsie BxmtoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK JSYKapuoT

(pacTuTenbHOM, KUBOTHOM, TPHUOHOI)

2.4

AcCUMMITANIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIM U reTepoTpodHBIN. YUyacTue KUCIOpoJa B OOMEHHBIX
mporeccax. JHEpPreTudeckoe oOecrneueHne KIeTKU: mnpeBpamnienne ATD B
oOMeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonmm3mMa. DepMEeHTBI, WX CTPOEHWE, CBOWCTBA W MEXaHU3M JICHCTBUS.
KodepmenTsl. OTnuunst pepMEeHTOB OT HEOPraHMUECKHX KaTaau3aTtopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (hepMEHTATHUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKUX BelIeCTB B KieTke. PotocuHTe3. Poib
XJIopoIiacToB B mpoiecce QorocuHTe3a. CBeroBas U TeMHOBas (a3bl.
[IponyktuBHOCTH (poTOCHHTE3a. BnusiHMe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHue poTocuHTE3A.

XeMmocunres. PazHooOpasue opraHn3MOB-XeMOCHHTETUKOB: HUTPUPHUIHPYIOLINE
OakTepuu, xkene300aKTepuu, cepoOaKTepuu, BOJAOPOIHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl Oposkenus. IIpoaykTel OpoxeHHS W HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YaUTENU O0Ie3HE.

AdpoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro odmMena. [loaroToBuTeNbHBIN
atamn. [ TUKoan3 — GECKUCIOPOTHOE PACIIEIUICHHUE TIIFOKO3bI.

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

OxucnurensHoe (ochopunuposanue. [IpeumymiecTsa a’3poOHOro Myt obMeHa




BEIIECTB Nepesl aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHtesa. IIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanu3amus HacneACTBeHHON nHpopMaIin. | eHeTrnueckuit
KOJ, ero cBoucrtBa. Tpanckpunuus — marpuudblii cuHTe3 PHK. IlpuHnummsr
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIENbHOCTb, aCUMMETPUYHOCTb.
Tpancnsamus u e€ sramel. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka.
VYcnoBusi OmocunTe3a Oenka. KomupoBanme amuHOKHCHOT. Ponb pubocom B
OuocuHTe3e Oenka.

Opranuzainys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTH I€HOB y
npokapuoT. ['unore3a omepona (. XKaxob, XK. Mano). Perymsauust oOMeHHBIX
IporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HekneTouHble (GOpMBI KM3HM M OoOmuratHele napasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHrpie 3a0oneBaHus uenoBeKa, XKUBOTHBIX, pactenmii. CITN/], COVID-19,

COMaJIbHbIC U MECAUITUHCKHUEC HpO6J’I€MBI

2.6

Knerounslii nwmki, ero mnepuoabl u perynsauus. HWHrepdpaza U MHTO3.
Oco0eHHOCTH MPOIIECCOB, MPOTEKAIMUX B HHTepdaze. [loaroToBka KIeTKH K
nenennto.  I[IpecuHTeTndyeckuii  (MOCTMUTOTHYECKHI), CHHTETHYCCKHH U
MMOCTCUHTETUYECKUN (MTPEMUTOTHUECKHI ) IEpUO bl HHTEP(A3HI.

Marpuunbiii cunte3 JHK — pemnmmkaums. Ilpunumnsr pernukanuun  JIHK:
KOMIUIEMEHTAPHOCTb, IOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAIUIEIBHOCTD.
Mexanusm peruukanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM HaOOp KIETKM — KapuoTwil. JIUIIowmHbId U
rariouaHbI  Habopbl XpoMocoM. ['omonorumunbie Xxpomocombl. IlojoBbie
XPOMOCOMBI.

Henenne kietkn — muto3. CTaguu MHUTO3a U IMPOUCXOMSIINE B HUX IPOLECCHI.
Tuner muto3a. KapuokuHes M UuMTOKMHE3. buonormyeckoe 3HaY€HHE MHTO3a.
Perymsimus mutoTryeckoro nukia kiuetku. [Iporpammupyemast kiierounas ruoenb
— aronTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpraHI/ISM KaK OMOJIOTHYecKas CHCTEMA

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJICTOYHBIE OpraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYas BEreTaTUBHOE) U
noyioBoe. Buasl 0Oecrnoysioro  pa3MHOXKEHHs: TOYKOBAaHHWE, CIOPYIISIIHS,
(parMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pa3muoxenue. IlonoBeie kneTku, uiu ramersl. Meio3. Ctaauu meiiosa.

[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonoruueckuit cmbicin mMeiiosa




U IIOJIOBOTO Iporecca. Meo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiieBoe pasButue. l'ameroreHe3 y XUBOTHBIX. IloyoBBIE JKeie3bl.
OOpazoBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 M OOTEHE3.
Crpoenne mONOBBIX KIETOK. OTUIONOTBOpPEHHE W SMOpPHOHAIBHOE pPa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WupmBupyansHOoe pa3BuTHE OpraHu3mMoB (oHTorenes). Craamm sMOpHOreHesa
KHUBOTHBIX (Ha mpuMmepe Jsarymku). Jpoonenue. Tumbl apodnenns. OcoOeHHOCTH
NpoOJIeHNsT MJIEKOIMTAIOIIMX. 3apOJbIIIEBbIE JIUCTKU (TacTpyisuus). 3akiajaka
OpraHoB M TKAHEW W3 3apOJbIIIEBBIX JINCTKOB. B3auMHOE BIMSHUE 4YacTel
pa3BHBAIOIIEroCcss 3apojpiiia (3MOpHOHATIBHAS WHAYKIWSA). 3akiajka TutaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJbTaT HEepapXUUeCKUX B3aMMOJACUCTBUM T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Pocrt u pa3zsurtue xuBoTHbIX. [TocTamMOpuonanbHbIi epuoa. [Ipsmoe u Henpsmoe
pazButue. PasButme ¢ metamopdo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrMYeckoe 3Haue€HUE NPSIMOTO W HEMPSIMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocta KUBOTHBIX. DaKTOpPHI pEryasuu
pocTa >KMBOTHBIX M 4yenoBeka. CTaauud NOCTAIMOPHUOHAIBHOTO Pa3BUTHS Yy
KUBOTHBIX U 4yenoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

Pasmuoxenne wu pasButHe pacteHuii. ['ametodur u cropodur. Meio3 B
KU3HEHHOM I1MKie pacteHuil. OOpa3oBaHWe cmop B Tpolecce Meko3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOHHOE OIJIOJJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

Pa3BUTUC CCMCHU. MexaHu3MBI perysnun OHTOICHE3a y paCTCHI/Iﬁ N J)KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHHUA W  pPa3sBUTHA TI'CHCTUKHM KaK HayKH. OcHOBHBIC
reHEeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMOJIOTHMYHEIE XpOMOCOMEI, aJJICJIBHBIC
I'CHbI, AJbTCPHATHBHLIC IIPU3HAKH, JOMMHAHTHBIM H peI_ICCCI/IBHHﬁ IIPHU3HAK,
roMo3urora, rerepo3urora, 4YUcCTad JIMHHA, FI/I6pI/II[LI, T'CHOTHII, (1)6HOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: I‘I/I6pI/II[OJ'IOFI/I‘IeCKI/II71, L[I/ITOJIOFI/I‘IGCKﬂﬁ,

MOJICKYJISIPHO -IeHETUYCCKUI

3.3

Monorubpuanoe ckpemmuBanue. [lepBblii 3akoH MeHaens — 3aKOH €IMHO00pa3us
rubpusoB mepBoro mokosieHus. I[IpaBuno mgomMuHupoBaHus. Bropoit 3akoH
MeHngenss — 3akoH pacllelyieHus MNpu3HakoB. LluTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ UoTe3a YUCTOTHI TaMeT.

AHanuzupyrolee ckpemuBaHue. [IpoMexyTouHbI XapakTep HacjaeA0BaHUs.
Pacuiennenue npu3HakoB NpH HETIOJTHOM IOMUHUPOBAHUHU.

JurubpunHoe ckpemuBanue. TpeTuili 3akoH MeHenss — 3aKOH HE3aBUCHMOTO

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




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGotet T. Moprana. CuerieHHOe
HACJIEIOBAaHUE T'€HOB, HAPYLICHUE CLEIUICHUS MEXIY TIeHaMH. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enernka mosa. XpoMOCOMHBIM MEXaHU3M OIPEJENEeHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbII M reTeporaMeTHbiil noJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMOcOM. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enotun kak wnemoctHas cucrema. lInedoTponuss — MHOKECTBEHHOE JICUCTBUE
resa. MHOXECTBCHHBIM aJUIeNu3M. B3anMoJelCTBHE HEallNIENbHBIX TI'€HOB.

KommnnemenrapHocts. Onucras. [lomumepus

3.4

BsaumoneiicTBre reHotuna u cpesl npu popMupoBaHuu GpeHorumna. i3MeHunBOCTb
npu3HaKoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE MpPHU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs Y HACJIEICTBEHHASI.

MomudukanmonHas ~ M3MEHUYMBOCTh.  Pomb  cpeapl B (OopMHpOBaHHU
Mo upHKaMOHHONM n3MeHunBocTU. Hopma peakiinu npusHaka. BapranyoHHbIi psij
n BapuanmoHHas kpuBasg (B. Woranncen). CpoiictBa MOAMGHUKALMOHHON
M3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUYMBOCTH. Buibl
TEHOTHINYECKON N3MEHUYMBOCTU: KOMOMHATHUBHASA, MYTAIl[IOHHASL.

KoMOunnatuBHasT W3MEHYMBOCTh. Meio3 ©  TIOJIOBOM TIPOIlECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POb KOMOMHATUBHONW M3MEHUMBOCTU B CO3/1aHUU
TEHETUUECKOr0 pa3HOOOpa3us B Ipeiesiax 0JHOTrO BUJA.

MyrannoHHas N3MEHUYUBOCTb. BUbl MyTaluii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M WHIYLMPOBAHHBIE MyTallMU. SIIEpHBIE M LUTOIUIA3MaTHYECKUE
Mmyrauud. CoMaTu4ecKue U Moj0Bble MyTauyd. [IpuunHbl BOSHUKHOBEHUS MyTaLUH.
MyrareHbl M HUX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKHX PAJIOB B Hacye[cTBeHHON n3MenunBoctu (H..

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHb U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoseka. MexayHapoaHas MporpaMMa HCCIEJOBAaHUA T'€HOMaA
yenoBeka. MeToabpl  HM3y4eHUsT T[EHETUKHM  YEeJOBEKAa: TI'€HEAIOrMYECKHi,
OJIM3HELIOBLIH, LATOTEHETUUECKUM, MOIYJIALIUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHU . CoBpeMeHHOE OIpeaeIeHue T€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C ITOMOLIBIO
[11IP-anamu3a. HacnencrBenHesle  3a0ojeBaHMS  4YeloBeKa. [ e€HHbIE U
XPOMOCOMHBIE 0o01e3H1 YyeJoBeKa. bone3nu C HacJIeICTBEHHOM
MPEeAPACIONIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T'€HETUKU B MPEJI0TBPAILEHUU

U JICUYCHUH T'€HETHUECKHUX 3a001eBaHmi YenoBeka. CTBOJIOBEIC KICTKH




3.6

JlomecTuKaus 1 ceneKIus. 3apoxkKIeHUE CeeKIMU U joMmecTukanuu. Yuenue H.U.
BaBuioBa 0 1eHTpax MPOUCXOXACHUS W MHOTO0Opas3usi KYJIbTYPHBIX PaCTCHHIA.
Ponb cenexumu B co3qaHuy COPTOB PaCTeHUM M MOpoJ KUBOTHBIX. COpT, mopo/a,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B HACIEACTBEHHOM u3MeHumBoctu H.M.
BasuiioBa, ero 3HaueHue IS CETCKIIMOHHON pabOTHI.

Metonpl  ceneKUMOHHOM paboThl. MckyccTBeHHBIH OTOOp: MaccoBbIE U
VH]IUBUyAJIbHBIM. Drarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnreiTanue
npou3BouTENIed MO0 MOTOMCTBY. OTOOpP IO TE€HOTUIy C IOMOIIbIO OLIEHKHU
(eHoTHIIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbko aHanu3a JHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/1 CeJIEKIIMOHHON pa0boThl. Pamnannonuslil u
XUMUYECKUA MYTareHe3 KaK MCTOYHUK MYTalluid y KYyJIbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO  PENAKTHPOBAHUS M METOJOB
pexomOuHanTHEIX JIHK 1715 momydeHust ucXoiHOTO MaTepuana Juis CEeleKIUu.
[Tomyyenne monmrmionoB. BHyTpuBMmoBas rubpummzamms. bam3kopoacTBEeHHOE
CKpelmBaHue, Wi WHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. Mcnons3oBaHue rerepos3uca B cenekiuu. OtnanéHHas
rubpumanus. [Ipeomonenne Oecruiofnsi MEXBHIOBBIX THOPHIOB. JlocTrkeHus

CCIICKIIN paCTeHI/Iﬁ 1 )KUBOTHBIX

3.7

OOBEKTHI, HCTIOTB3YeMbIE B OMOTEXHOJIOTHH, — KJICTOUHBIE U TKAHEBBIC KYIIBTYPHI,
MHUKPOOPTaHM3MBI, WX  XapaKTCPUCTHKA. TpaJuIOHHAs  OHOTEXHOJIOTHS:
xjeOoreueHne,  TONydeHHe  KUCIOMOJIOYHBIX  TPOIYKTOB,  BHHOJIENHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX TEXHOJIOTHM.
[MpousBoacTBo  Oenka, aMHHOKHCIOT W BUTaMUHOB.  VICKycCTBEHHOE
OIUIOZIOTBOPEHHE. PEKOHCTPYKIMS SIMIIEKICTOK ¥ KIOHHPOBAaHHE >KUBOTHBIX.
Merto1 TpaHCIUIAHTAI|H SIEP KIIETOK.

XpoMOCOMHasi W TeHHas WHXeHepus. VICKYCCTBEHHBI CHHTE3 TeHa U
KOHCTpyrpoBaHue pexomOuHaHTHRIX JIHK. J[locTwkeHuss W NEpCHEKTHBBI
XpPOMOCOMHOW ¥ TE€HHOHM WHXEHepuu. MeauIuHCKue OHOTEXHOJIOTHH.

Hcnonbn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OPraHn4cCKoro Mmmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHu3MoOB. COBpeMeHHaH cucreMma
OpraHnu4eCcKkoro Mwupa. HpI/IHLII/IHLI KJ'IaCCI/I(I)I/IKaI_[I/II/I OpPraHu3MoB. OcHOBHEBIE
CUCTCMATUYCCKUC T'PYIIIILI OPraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBbHOCTU OJHOKJICTOYHBLIX OPTraHHU3MOB.
BaKTepI/II/I, apxeu, OAHOKIICTOYHBIC I‘pI/I6BI, OJHOKJICTOYHBIC BOAOPOCIH, APYIrUC
IIPOTUCTHI. KonounuanbHeie OpraHu3MBlI. I[BI/I)KGHI/IC OJIHOKJICTOYHBIX OPraHU3MOB:
aMéGOI/I,Z[HOC, KTYTUKOBOEC, pCCHUYHOC. 3aI_I_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OpPraHU3MOB. Takcucel




4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTell MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIrO opranusma. OpraHuszm
Kak enumHoe wenoe. TkaHu pacteHuid. TuIbl  pacTUTENbHBIX TKaHEM:
oOpa3zoBaTesibHasi, IOKPOBHAs, MPOBOJAIIAs, OCHOBHAs, MEXaHUYECKas.

Oco6eHHOCTH CTpOCHHS, PYHKITUH U PACTIONIOKEHUS TKAaHEH B OpraHax pacTeHUN

4.3

BereraruBHble U reHEepaTUBHBIE OPraHbl pacTeHU. OyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHHI: TPOTIU3MBI U
Hactuu. llornomeHnne BOABI, YIVIEKMCIIOTO Tra3a W MUHEPAIBbHBIX BEIECTB
pactenusamu. Jlprxanue pacteHuid. uddy3us razoB yepes MoBEPXHOCTh KIETKH.
TpancnopTHbie cuctembl pacTeHuil. Beiaenenwe y pacrenuil. 3ammura y
MHOTOKJIETOUHbIX pacteHuid. Kyrukyna. CpencrtBa MacCMBHOM M XMMHYECKOM
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsuus y OpraHu3MoB. PasgpakmMocTe M perynsuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BEIICCTBA U UX 3HAYCHHUEC

4.5

MHOroKJI€TOUHbIE  KMBOTHbIE. B3anMMOCBSA3b  4YacTe€ll  MHOTOKIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak eauHoe nenoe. ['omeocra3. TkaHU )KMBOTHBIX M YeJOBEKA. THIIbI
JKUBOTHBIX TKaHEH: SIUTEIUalbHas, COCAWHUTENIbHAs, MbIIIEYHAs, HEpBHAs.
OcobGenHocTn cTpoeHHs, (GYHKIIMA W PaACHOJIOKEHUS TKaHEW B opraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB JKUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OIHOKIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbili 1 BHYTpeHHUN ckesneT. CTpOCHWE W THUIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. Ilutanue >xuBoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JlpIxaHue >kuBoTHBIX. KoxkHoe npixanue. JKabepHoe u
NEroYHOE bIXaHUE.

JlpixaHWe MO3BOHOYHBIX >KUBOTHBIX. ODBOJIOIMOHHOE YCIOXXHEHUE CTPOCHUS
JErKUX MO3BOHOYHBIX KXUBOTHBIX. J[pIXaTelbHas cUCTeMa YeloBeKa. MexaHu3M
BEHTWISIMM JIETKUX Yy MNTHL U MIEKOMUTAIOMMX. TpaHCIOPT BEHIECTB Y
opraHu3moB. TpaHcHoOpT BellecTB y *XUBOTHbIX. KpoBeHOCHas cucrema u eé
opranbl.  KpoBeHOCHass  cucremMa  MO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpAIeHHs. DBOJIOIHOHHBIE  YCIOXKHEHHUS CTPOEHHUS KPOBEHOCHOMH
CUCTEMBbI MO3BOHOYHBIX JKMBOTHBIX. Bbljenenue y opranu3moB. Beiaenenue y
*KUBOTHBIX. COKpaTHuTeNbHbIe Bakyosn. OpraHsl BelaeneHus. CBs3b MOJIOCTH TeNa
C KPOBEHOCHOW M BBIICIUTENBHOM cHcTeMaMu. BblfelieHne y MO03BOHOYHBIX
KUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U uX

MIPOU3BOJIHBIC.




PaznpaxuMOCTh U peryisinus y OpraHu3MoB. Pa3paxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchl. Pa3npaXMMOCTh W PpErymsiiuuss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U MX 3HAYEHUE.

HepBHast cucrema u peduiekTopHasi peryisiiusi Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHnas cucrema u e€ oTaemnsl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOU
CHCTEMBI y KHBOTHBIX.

PazpaboTka anmroputmoB u mporpamm s 3(QekTuBHON (PyHKIMOHATBEHON
AQHHOTAllUd ~ TEHOMOB,  TPAHCKPHUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHKPOOPIraHU3MOB, PACTEHMI, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

OpraHbl ¥ cUCTEMBI OPraHoB yenoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHbIX. Pedrnexc u pedrnexropHas nayra. be3ycioBHble U yCIOBHBIE
pednexcsl. ['ymopanbHast peryisiiust ¥ SHIOKPUHHAs CHCTEMa >KHUBOTHBIX U
yenoseka. JKenes3pl SJHAOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIAOKPUHHOM cucTeM. [ umotamamo-runoduzapHas

cucrema. Peduiekc u pedprekropHast ayra. besycinoBHbie U yCIoBHBIE pedIeKCh

5.2

3amurta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KieTouHbId u
TYMOpaJbHBIA HMMYHHUTET. BpoxXAEHHBIN, NpuOOpeTEHHBINH crenuduaeckuit
UMMYHUTET. Teopusi  KJIOHAJIbHO-CENEKTUBHOTO wmMMmyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmnamuTenbHble OTBETHI OpraHu3MoB. Poib

BpPOKJIEHHOTO UMMYHUTETA B Pa3BUTUHN CUCTEMHBIX 3a00J€BaHUI

5.3

Kposenocnas cucrema u e€ opranbl. Cepjie, KPOBEHOCHbIE COCYAbI U KPOBb.

Kpyru xpoBoobparmienus. Paborta cepana u e€ perymsmus

5.4

Jpixanue yenoseka. uddys3us razoB uepe3 moBepXHOCTh KIETKH. JlpIxarenbHast
cuctema 4yenoBeka. JIpixaTenmpHass MOBEPXHOCTb. Perynsiiust  IbIXaHus.

JlpIxaTennbHbIC 00BEMBI

5.5

HI/IH_[eBapI/ITeJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTCIIbBHOI'O TpaKTa.
HI/IH_[eBapI/ITeJ'ILHLIC KCJIC3bI. BHYTpI/IHOJ'IOCTHOC n BHYTPUKIJICTOYHOC

IMUIICBApPCHUC

5.6

IToxpoBel M ux mnpousBogHble. Opranbl BbAeneHus. Ilouku. Crtpoenue u
¢yHKIMOHMpOBaHUE HeppoHa. PUIBTpaAIUs, CEKpelus U 0OpaTHOE BCachbIBaHHE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830BaHI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie YyeJIoBeKa: MbllieuHas cucreMa. CKeleTHEIC MBIIIOBI U1 HX pa60Ta.

CTpOeHI/Ie U TUIBI COEIMHEHUS KOCTEH

TCOpI/ISI 3BOIIOLMHU. Pa3BuTHE KU3HU Ha 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpCIlHOCBIJ'IKI/I BO3HHUKHOBCHUS

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




JBuxymue cuiel 3Bojrouuu BUIoB 1o Y. JlapBuHY (BbICOKas MHTEHCUBHOCTH
pa3sMHOXEHHsST OpPraHW3MOB, HACJEICTBEHHas WM3MEHYMBOCTh, OOprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmienne cunrernueckord Teopun sBostouuu (CTD). Heitrpanshas Teopus
sBosonnd. COBpEMEHHAasl 3BOJIIOIIMOHHAST OUOJIOTHS. 3HAYCHHE SBOJIIOIIMOHHON

Teopur B GOPMUPOBAHUHN €CTECTBCHHO-HAYYHON KaPTHHBI MUPA

6.2

[Honmynsinust kak »yeMeHTapHas eauHuna 3BoJoLUU. COBpEMEHHBIE METOJbI
OLICHKM T'€HETHYECKOTO pa3HOoOOpasusi U CTPYKTypbl nomynasuuil. M3meHeHue
reHooHa MOMYJSIUM Kak 3JEMEHTapHOE 3BOJIIOLMOHHOE SIBJIEHUE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaiinOepra.

DOneMeHTapHble (aKTOpHl (IBIKYIIME CHJIBI) JBOJIONUU. MyTallmOHHBIHA
npouecc. KomOunatuBHas u3MeHUMBOCTb. [Jlpeilp reHoB — ciyvaiiHble
HEHANpaBJICHHbIE HW3MEHEHHUs 4YacToT ajulenedl B momyasuusax. Oddext
OCHOBATEJI. Murparuu. N3omanns MO YJIALN: reorpaduueckas
(pocTpaHcTBEeHHAs), OHMoJIoTHYecKast (PernpoyKTHBHAS).

EctectBennsiii  oTOOp — HampaBisomuii  gaktop aBosouud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JABIDKYIIMH, CTAOMIM3UPYIOLIUN, pa3pbIBAIOIIUI
(mu3pyntuBHBIN). [TotoBO# 0TOOD.

[IpucnocobneHHOCT, ~ OpPraHM3MOB  Kak  pe3yiabTaT  MHKPOAIBOJIIOLIMH.
Bo3nukHOBeHME  mpHCHOCcOONeHMd y — opraHu3mMoB.  ApoMopdo3bl U
uauoanantanuu. [IpuMepsr npucrnocobneHuit y opranu3mMoB. OTHOCHUTEIBLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u crpykrypa. BumooOpasoBaHue Kak —pe3ynbTar
MUKpO3BOJIONUU. M3omsuus — kitoueBoi ¢aktop BupooOpazoBanus. Ilytu u
CrocoObI BHJI000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduyeckoe),
cuMnaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOMIU3aIus,
rubpuanzaiys). JJIMTenbHOCTh 3BOTIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp sBomonnoHHON OWONIOTHH B pa3palOTKe HAyYHBIX METOJ0B COXpPAaHEHUS
O6uopaznooOpaszus. MUKpPOIBOIONUS W KOABOJIOLUS IMAapa3uTOB U HX XO3SIEB.
Mexanu3mbl GOPMHUPOBAHUS YCTONYUBOCTH K AHTUOMOTHUKAM M CIOCOOBI OOPHObI

Cc Hell

6.3

Metonpl n3ydyeHus MakposBoJrouuu. [laneoHTosornyeckue MeToAbl M3Yy4EHMs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPIaHU3MOB.
Bbuoreorpaduueckue meroap! nzydeHus sBosonun. CpaBHeHue (Gaopsl U payHbl
MaTEepUKOB M OCTpoBOB. bruoreorpaduyeckue odractu 3emiau. Buapl-sHaeMuku u
PEJUKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITeJ'IBHO-MOp(I)OHOl"I/ILIeCKI/IC MCTOAbI HU3YUCHUA




OBOJIFOIINH. I'eneTndeckue MeXaHHU3MBI OBOJJKOOHUMU OHTOICHEC3a M IOSABIICHUA
OBOJIFOIITMOHHBIX HOBHICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PymumenTtapHele  opransl M araBu3Mbl.  MOJIEKYISIPHO-T€HETUYECKHUE,
OMOXUMHYECKUE u MaTeMaTU4YCCKUEC METOAbI HU3YyUYCHUA 3BOJIFOITNHA.
T'omosoruyueie reHul. COBpCMCHHBIG MCTOAbI ITOCTPOCHHA q)HHOFeHCTI/I‘ICCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu 1 3BOJIFOIIHUA T'CHOMOB.

O6mue 3axkoHOMepHOCTH (TIpaBuia) HBOIOLKMU. HeoOpaTUMOCTh 3BOIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB DBOJIIOIIUHU

6.4

Hayunple rumoTe3pl NpPOMCXOXIACHUS JKU3HUM Ha 3emie. AOuOreHes u
naHcnepmus. JloHaydHbIE IPEICTaBICHUS O 3apOKICHUH KU3HU (KpEalliOHU3M).
['unoTe3a MOCTOSIHHOTO caMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIbITAMU
®. Pemu, JI. Cnammanmanm, JI. Tlactepa. IlpoucxokneHue IKU3HH W
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeopraHudeckod sposrouuu. [lmaHerapHas (reosormyeckasi)
IBOMIONMS. XHUMHYecKass 5BOJIOUMA. AOWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumrepa u I'. Opu. OGpazoBanue
nojmMepoB U3 MoHoMepoB. KoanepparHas rumnore3a A.M. Onapuna, runoresa
nepBuuHoTo OynmboHa Jk. XosmeliHa, reHetwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emiin u meronsl €€ n3ydeHus. Vckomaemble OpraHuyecKHe OCTaTKHU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0COIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXU.

HavanbHble sTanbel opranndeckoi 3Botouud. [losiBaeHue M 3BOJIIOLMS NEPBBIX
KJIETOK. DOBoyonus Merabonu3Ma. BO3HUKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIEHKN KaK aHaJor MEePBLIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[Ipoucxoxaenue sSykapuoT (CUMOHOreHe3). DBOJIOLHUOHHOE MPOUCXOXKICHUE
BUpPYyCOB. IIpoucxoxxJeHne MHOTOKIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIONMU BBICHIMX pacTeHU. OcHOBHBIE apoMopdo3b
pacTteHuil. Bbixon pacreHuii Ha cymry. llosBieHue CHOpPOBBIX pPACTEHUM H
3aBoeBaHue uMH cymu. CemeHHble pacreHus. lIponcxoxzaeHue IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl 3BOJIOIMHU SKUBOTHOTO Mupa. OcHOBHBIE apoMop(ho3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOp0OBBIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS T03BOHOYHBIX.

[Ipoucxoxnenne ampubuii n pentwmii. [IporcxoxaeHne MISKONUTAIOMUX H




ntun. [IpuHmun  kmodeBoro apomopgosa. OcBoeHne OeCrO3BOHOYHBIMH U
[103BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3eMJie 10 3paM U NEepHOJaM: apXeil, IpoTepo30H, MaIeo3o,
Me30301, KaifHOo30#. OOmas XapakTepuUCTHKAa KIUMara MW TeOJIOTHYECKUX
npoueccoB. [losiBIeHne 1 paclBET XapaKTEPHBIX OPraHU3MOB. YTI€00pa30oBaHue:
€ro YCIIOBHSI M BIMSIHUE HA Ta30BBIi cOCTaB aTMochepshl.

MaccoBble BBIMHUpaHHUsS — 3KOJOTMYECKHE KpH3ucChl mpouwioro. Ilpuumssl u
CJIECTBUSL MAacCOBBIX BbIMHpaHUl. COBPEMEHHBIN 3KOJIOTMYECKUN KpU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomnosnoruu. Metonel aHTpornosiorud. CTaHOBJICHUE
MPEACTABICHUHN O MPOUCXOKACHUH UyeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
CXOICTBO 4YejoBeKa C JKUBOTHBIMH. CHCTEMAaTHYECKOE IOJIOJKEHUE YEIOBEKA.
CBuzeTenbcTBa  CXOJCTBA  YEJNOBEKa C  KUBOTHBIMH:  CPaBHHUTEIBHO-
MOp(hOIOTHIECKHE, AMOPHUOJIOTUYECKHE, (bU3M0JIOT0-0MOXUMHYECKHE,
noBesieHYeckre. OTaNYMS 4eT0BEeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOl CUTHAJIBHOM
CHCTEMBI.

JBwxymue cuibl ((GakTOphl) aHTPOINOTreHe3a: OWOJIOTHYECKHE, COIMAIbHBIC.
CooTHomeHre OMOJIOTMYECKUX U COITUATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTAJIUM AHTPOTIOT€HE3A. ABCTPATIONUTEKN — IBYHOTHE MIPEIKU JIFOJEH.
UenoBek  ymenblil, TepBble  HM3rOTOBJIEHUS  oOpyAuil  Tpyaa. Yenosek
NPSMOXOJISAIIMNA W TIEPBBIA BBIXOJ JIOAEH 3a mpenensl Adpuxu. YemoBek
reiuaenb0eprckuii — OOIMA TMPEIOK HEaHJIEPTAIBCKOTO YEIOBEKa W YEIOBEKa
pasymHoro. YenoBek HeaHAEPTaIbCKUA KaK BHJ JIIOJIEH XOJIOJHOTO KIMMAarTa.
YenoBek pa3yMHBIH COBPEMEHHOTO THIIA, JCHUCOBCKHM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a MpejenamMmu AQpHUKy.

DBOJIOLUS COBPEMEHHOTO uejoBeKa. EcTecTBeHHbIH OTOOpP B MOMYISIUAX
yenoBeka. MyTallMoHHBIA mpouecc U nonuMopdusm. I[lomynsuroHHbIe BOJHBI,
npeiid reHoB, Murpanus U «>3PQPeKT OCHOBATENSH B MOMYJISAIUSAX COBPEMEHHOTO
yeJIoBeKa.

Yenoseueckue pacel. Ilonstne o pace. bomabime pacel:  eBporneougHas
(eBpasmiickasi), aBcTpajJo-HerpougHas  (9KBaTOpHANbHAs),  MOHTOJOUHAS
(a3maTcko-aMepuKaHCKasi). Bpemss M myTH pacceleHus YeloBeKa IO TUIaHEeTe.
EnuncTtBo  uenoBeueckux pac. HayduHas  HeCOCTOSTEIBHOCTh  pacH3Ma.
[IpucnocobneHHOCTh YeNnoBeKa K pa3HbIM YCIOBHSAM OKpPYKAIOIIEH Cpeabl.
Bnusnue reorpaduueckoii cpensl U apeiia TeHOB Ha MOPQOJIOTHIO U

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

OKOCHUCTEMEI U MpuUCynmune UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxostorun. CBsI3b 3KOJIOTUU C IPYTUMH HAyKaMHU.
Metonet skonorun. IloneBbie HAOMIOACHHS. ODKCHEPUMEHTHI B DKOJOTHU:
OpUpPOJHBIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKPYXaIOIIEeH Cpeibl: TOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonornyeckue (GakTopsl M 3aKOHOMEPHOCTH WX aAedcTBus. Knaccupukarms
9KOJIOTUYECKUX (PakTOpoB: abuoTWyeckue, OWOTHYECKHE, aAHTPOIIOTCHHBIEC.
OOmre 3aKOHOMEpPHOCTH JCHCTBHS JKOJOTHYECKHX (akTopoB. [IpaBuio
munumyma (K. IInpenrens, FO. JIuOux). TosiepaHTHOCTb. DBpPHUOUOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue (axktopsl. CBeT Kak 3koJiornyeckuil gaxrtop. JlelcTBrue pa3HbIX
YY4aCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEepNOAN3M.

Temnepatypa kak »dkojorumdeckuii dakrop. JlelicTBue Temmeparypel Ha
opranu3msl. [IoHKMIOTEpPMHBIE U TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPraHU3MBbI.

Bnaxnocts kak akonoruueckuil Qakrop. IlpucmocoGienuss pacrteHuil K
noJyiepXkaHuo BoaHoro Oananca. Knaccugukanums pacTeHuil IO OTHOLIEHUIO K
Boie. [Ipucnocob6neHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpensl oOuTaHMsl OpPraHM3MOB: BOJIHAs, HA3E€MHO-BO3MYyILIHAs, I1OYBEHHas,
riyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpeJl OOuTaHus OpraHu3MoB. [IpucrmocoOyieHus OpraHu3MOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmel. Buemnnue u BHyrpeHHHE pUTMbL. CyTOUHBIE U TOAUYHbBIE
putMbl. IIpHcrocoOIeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIOBHM
AKHU3HU.

XKuznennsie Gopmbl opranu3MoB. [lonsrue o xuzHeHHOH (opme. JKu3HeHHBIE
(GopMBl pacTeHMii: JepeBbs, KyCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHE TPaBbl,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THJIPOOHOHTHI, T€OOUOHTHI,
a3po0nOHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a )KU3HH.

buotnueckue Qaxkropsl. Buabl OHOTHYECKMX B3aMMOAEHUCTBHM: KOHKYpPEHIIMS,
XUITHUYECTBO, cUMOKMO3 U ero (opmel. Ilapazutusm, koomepauus, MyTyalnu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJ1eOHUUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, ¢Gopuueckue, Qabpuueckue). 3HAUCHUE
OMOTHUYECKUX B3aUMOJEHCTBMMA [UIsi CYIIECTBOBAHUS OPraHU3MOB B cpejne

oOuTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHU A

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU TOITYJISALINHA. HOHYHHHI/IH KaK OHOJIOTHYECKas

cucrema. Posb HEOAHOPOIHOCTH cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




O6uooTMM BHJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI MOITYJISIIHA.
OcHOBHBIE TOKa3aTeJIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas U
[I0JIOBAasi  CTPYKTYpPa, pOXKIAAEMOCTb, IIPUPOCT, TEMII PpPOCTa, CMEPTHOCTb,
MHUTpaLMs.

Okojioruyeckasi CTpykrypa mnomyasuuu. OIleHKa YWCJIEHHOCTH MOIYJISIUH.
JluHaMuKa nomyisinuu U €€ peryisuusa. buoTudeckuil moTeHIuan MOIYJISLIHH.
MogenupoBanue AVMHAMUKM — HOnyasiuud. KpuBble pocTra  YHUCIEHHOCTH
nonynsauund. Kpussle BbDKMBaHWs. Perynsanus 4uCIC€HHOCTH IONYJSLHNW: POJIb
(akTOpoB, 3aBUCALUIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUJoB (- u K-ctparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MuoromepHas
MoJzenb sKkonormyeckod Humu Jxk.M. XarunHcoHa. Pa3zmepbl skonormyeckomn
Huwu. [loTeHuanpHas U peann3oBaHHas HUIIH.

Buxg kak cucrema mnomynsnwii. Apeanbl BUIOB. BuIBI WM HX JKH3HEHHBIE
CTpaTernu.  3aKOHOMEPHOCTH  IOBEACHUS M MHUIPAalUid  >KMBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buorneno3 u ero crpykrypa. CBsizu Mexay
opraHm3MamMu B OHOIlEHO3e. DKOCHCTeMa KakK OTKpbITas cucrema (A.JDxk.
Tencnu). dOyHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: IMPOJAYLIECHTHI,
KOHCYMEHTHI, penyueHTbl. Tpodudeckue ypoBHU. Tpoduueckue Henu U CeTH.
AOGunoTtndeckue 010Kku dKocucTeM. [louBbI M Wbl B 3KOcucTeMax. KpyroBopor
BEILECTB U MOTOK HEPTUU B IKOCHCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMBbl. buomacca u mpoayKiusi. DKOJIOTUYECKUE
MUPAMHU/JIBL YMCcell, 0MOMAacChl U SHEPTUU.

HanpaBnennsle 3akOHOMEpHbIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuunbie U
BTOPUYHBIE CYKIECCHMM M HX MPUYUHBL. AHTPONOreHHbIE BO3ACUCTBUS Ha
cykueccuu. Knimakcnoe coobuiectBo. buopaznoodpasue u mojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIIECTB.

[Ipupoansie 3KOoCHCTEMBI. AHTPONOTEHHBIE HKOCHCTEMBL. ATPOIKOCHCTEMA.
ArporeHo3. Paznnuns Mex 1y aHTpOMOTeHHBIMH U IPUPOIHBIMU SKOCHUCTEMAMH.
Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas dopa u
¢dayna. CuHaHTponM3anus ropoJckoil ¢ayHsl. buonornyeckoe u xo3siCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (HhOPMHUpPOBAHHUS
OCHOBHBIX B3aMMOJEHCTBHI OPraHU3MOB B DKOCHCTEMAX.

IlepeHoc »HEPruM U BELIECTB MEXKIY CMEKHBIMU IKOCUCTEMaMHU. Y CTOMUMUBOCTD
OpPraHM3MOB, TOMYJSIIUA U DKOCUCTEM B  YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3ICUCTBUN

7.5

buocthepa — oOmemnanerapHas o0001049ka 3eMJM, TA€ CYIIECTBYET WU




cymiecTBoBayia Jku3Hb. Yuenue B.UM. Bepnaackoro o Owocdepe. Obnactu
o6uocdeps u e€ cocras. JKuBoe BemiecTBoO OHOChEpHI U €ro (PyHKIHH.
3aKOHOMEPHOCTH cyllecTBOBaHUS Ouocdepsl. OcobeHHoctn Onochepsl Kak
rnobanbHOM  dKocHCTeMBbl.  JluHamMuueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BeliecTB M OHMOreOXMMHYECKHME LHUKIbI (yriaepoaa, as3ora).
PurmuuHOCTS siBNeHMI B Ouocdepe.

3oHanpHOCTE Onocdeprl. [lorstre o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOWMHBIC Jieca, CMEIIAHHBIC M HIMPOKOJHMCTBCHHBIC Jieca, CTEIH, CaBaHHBbI,
MYCTBIHM, TPOMUYECKUE Jieca, BBICOKOTOpPhs. KiMMaT, pacTHTENbHBIN U
KUBOTHBI MUpP OMOMOB CYIIIH.

CrpykTypa U (QYHKIHS KHBBIX CHCTEM, OIICHKa MX PECYPCHOTO MOTEHIMANA M

o6uochepHbIX QyHKINN

7.6

DKOJIOTHYECKHE KPU3HUCHI U UX TMpUYHMHBIL. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3yXa. 3arpsi3HEHUE BOJAHOU CpEJbl.
OxpaHa BoAHBIX pecypcoB. Pazpymienue nmousbel. OXpaHa ITOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICMCTBHE HA PACTUTENIBHBIA M KUBOTHBIM mup. OxpaHa
pPacTUTENBHOTO M YKUBOTHOTO MHpA. OCHOBHBIE NPUHLMIBI OXPaHbl MPUPOJIBIL.
Kpacupie kuumru. Ocobo oxpansemblie npupoansie Tepputopun (OOIIT).
borannueckue caspl U 300J0THYECKHE MAPKH.

OCHOBHBIE TPUHLMUIIBI YCTOWYMBOIO PAa3BUTHs YEJIIOBEUECTBA M IPUPOJIBI.
PannonanbHOe  mpHUPONONOIB30BAHUE U COXpaHEHHE  OHOJIOrMYEeCKOTo

pa3zHooOpasus 3eMiau




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

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

https://vk.com/doc481952692 490262999?hash=Cc3DIsV24s5z8YrThoZKvQlaw
5bOpzZxjGS6ruviaC7UP

dI=h0ZZs6zhB0OpZu2jL4F4ns4azz8ISgEbBjoAWCjeQd6H

METOJNYECKHUE MATEPHAJIbBI IJIA YYUTEJISA
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://edsoo.ru/wp-

content/uploads/2023/08/mp_biologiya_format-docx_ 26082023 na-sajt.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/






