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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HoMy npeamety "buonorus" (nanee - OMOJIOTHS) HA YPOBHE CPETHETO
oO1ero oopazoBanus pa3padoTaHa Ha ocHOoBe DejepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccwmiickoit ®Deneparuny, ®I'OC COO, Konmenmww mnpenomgaBaHus
ydeOHoro mpenMera «bruonorus» 1 OCHOBHBIX MOJOXKEHUH (enepanbHoil pabouelt mporpaMmmbl
BOCIIUTAHU.

VYyeobuniii npeamer «buonorus» yrimy6nénHoro ypoBHa wusydenuss (10—11 kmacchr)
ABJISIETCSI OJIHUM M3 KOMIIOHEHTOB MpeIMeTHON 00siacTh «EcTecTBEeHHO-HAy4HbIE MPEAMETHI.
CornacHo momnoxkenusiMm PI'OC COO mnpodunpHbie yueOHBIE TPEIMETHI, H3ydaeMble Ha
yrIIyOJIEHHOM ypOBHE, SIBIISTIOTCS criocoOoM nuddepeHnuanuy o0ydeHus: Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUsl M MPU3BaHbl 00ECHEUYUTh MPEEMCTBEHHOCTh MEX/IY OCHOBHBIM OOIIMM,
CpeIHUM OOIIMM, CpPeIHUM MpPO(ecCHOHATBHBIM U BBICHIMM OOpa3oBaHueM. B To ke Bpems
KaKIbIA U3 3TUX YUEOHBIX IPEIMETOB JIOJKEH ObITh OPUEHTUPOBAH HA IPUOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIINX 33/1a4, CBA3AHHBIX C MpodopHeHTaneH
oOydJaromuxcsi U CTUMYJUPOBaHHWEM HHTEpeca K KOHKPETHON 00JacTh HAy4yHOTO 3HAHUA,
CBSI3aHHOTO C OWOJIOrMeW, MEIULUHOW, SKOJOTHEH, ICUXOJIOTUEH, CIIOPTOM WM BOECHHBIM
JIEJIOM.

[Iporpamma no yue6HoMy mpeamety "buosiorus" ma€t npencraBieHue o LU U 3ajadax
u3ydeHus ydeOHoro mpenmera «buomorms» Ha yriyOn€éHHOM ypOBHE, OMpEIeNseT
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COACPKAHUE, €r0 CTPYKTYPUPOBAHUE IO pasjeiaM
U TeMaM, paclpejielieHne 1o KjaccaM, PeKOMEHIYEeT MOCIe10BaTeIbHOCTh U3YUeHHs yueOHOTO
MaTepuaga ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOTro
Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B nmporpamMMe 1mo OMOJIOruM peaan3oBaH
OPUHIIMIT TPEEMCTBEHHOCTH C H3y4YeHHEM OWOJOTHMH Ha YypOBHE OCHOBHOTO OOIIETo
oOpa3oBaHuUsl, OJarofaps 4eMy MpoCcMaTpUBAETCsl HAPaBJIEHHOCTh HAa MOCIEAYIOIEe pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOITMUECKOTO MBIIIJICHHS], PEACTABICHUN O 3J0pOBOM 00Opa3e KM3HU, Ha
BOCIIUTaHHE OEpeXHOr0 OTHOIICHMS] K OKpyKaroued mpupoaHoil cpene. B mporpamme mo
OMOJIOTUM TaK)XKe MOKa3aHbl BO3MOXHOCTH y4eOHOro mpeamera «buonorus» B peald3anuu
tpeboBarnii ®I'OC COO K MIaHUPYEMbIM JTMYHOCTHBIM, METAMPEAMETHBIM U MPEAMETHBIM
pe3ynbrataM o0yueHHsT U B (OPMUPOBAHUM OCHOBHBIX BHUJOB Y4€OHO-ITO3HABATEIbHON
JESATENBHOCTH OOYYaIOIIMXCSl MO0 OCBOCHUIO COJIEpKaHUS OMOJOTHYECKOro 00pa3oBaHUsI Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHusl.

VYyeoOnsiii npeameTr «buosiorus» Ha ypoBHE CpeIHEro oOLIEro oOpa3oBaHUs 3aBEpPILIACT
Ouosnoruueckoe 00pa3oBaHUE B IIKOJIE M OPUECHTUPOBAH HAa PACIIUPEHUE U YIIIyOJIeHUE 3HaHUHN
oOydJaronmmxcsi O JKUBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOW OWOJIOTHH,
AMOpPHOJIOTUN W OWOJOTHH Pa3BUTHS, TEHETHKH, CEICKIINH, OMOTEXHOJIOTHH, IBOJIIOIMOHHOTO
YYEHUS U IKOJIOTHH.



Nzyuenune yue6HOTO Mpenmera «buosnorusy Ha yriyOJeHHOM YPOBHE OPUEHTHPOBAHO HA
MOJIFOTOBKY OOYYarOHMXCs K TMOCIEAYIONIEMY MOJYyYeHUI0 OMOJIOTMYECKOro OOpa3oBaHUs B
By3ax M OpPTaHMU3aIUsAX CPeIHEro mpodeccuoHanibHOro oopazoBanus. OCHOBY €ro cojiep KaHus
COCTaBJISIET CHCTeMa OHOJOTMYECKUX 3HAHHM, MOJTYYEHHBIX MPU U3YYECHUH OOYHAIOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX pa3/IesioB OWOJOrMM HAa YPOBHE OCHOBHOIO OOLIEro
oOpa3zoBanus, B 10—11 kmaccax 3TH 3HaHUS MOJIY4YarOT pa3BuUTHE. Tak, pacUIMpeHbl U
yIIyOJIEHbl OMOJIOTMYECKUE 3HAHUS O PACTEHUSIX, KUBOTHBIX, IpUOax, OAKTepusax, OpraHu3Me
YeJioBeKa, OOIIUMX 3aKOHOMEPHOCTSIX >KM3HHU, JOMOJHUTENIBHO BKIIOYEHBI OHOJOTUYECKUE
CBEJICHUS MPUKIATHOTO M TOHUCKOBOIO XapakTepa, KOTOPbIE MOXHO HCHOJb30BaTh KAk
OPUEHTHpHI A TOCIenyiouero BbiOopa mpodeccuu. Bo3moxHa Takke HWHTErpanus
OMOJIOTUYECKUX 3HAHUN C COOTBETCTBYIOIIMMU 3HAHUSMU, TIOTYUYCHHBIMU O0YYaIOIIUMHUCS TIPU
u3y4yeHuu GU3NKU, XUMHUH, Treorpadui U MaTEMATUKH.

CrpykTtypa mnporpamMmbl 1o ydeOHOMY mnpenmery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIA U JBOJIONUOHHBIN MOAXOABl K M3y4eHHIO Ouojoruu. COriiacHO UM, WU3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allvu,
HBOJIIOLIMM OPTaHMYECKOTO0 MHpa Ha 3emile, COXpPaHEHUA OHOJIOTMYECKOro pa3sHooOpa3us
maHeTel. Tak, B 10 kiacce M3y4yarOTCsl OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTUN Pa3BUTHUS, TEHETUKH U CEJIEKIIMH, OMOTEXHOJIOTUHU U CUHTETUYECKON
OMOJIOTHH, AKTYaJIM3UPYIOTCS 3HAHHMS OOydYaroluxcsi Mo OOTaHUKE, 300JI0TMH, AHATOMHH,
¢usznonoruu yenoseka. B 11 kiacce u3ydaroTcsi 3BOIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTHU U
y4yeHue o ouocdepe.

VYyeOubiii mnpeamer «buosorus» TNpU3BaH O0ECHEYUTh OCBOCHHE OOYYArOIIMMUCS
OMOJIOTUYECKUX TEOPUM M 3aKOHOB, WJEH, MPUHIMIOB W TMPaBUJ, JISKAIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYyUYHON KapTHHBI MUpPA, 3HAHMM O CTPOEHHH, MHOTO0Opa3uu U
OCOOEHHOCTSIX KIIETKH, OpPraHu3Ma, MOIMyJSIuH, OMOLEH03a, IKOCHUCTEMBI, O BBIJAIOIIUXCS
HAyYHBIX JOCTH)KEHUSIX, COBPEMEHHBIX HCCIEAOBAaHUSIX B OMOJIOTUU, MPUKIAJHBIX aCMEKTax
OMoNOTHYeCKUX 3HAHWM. J[7s pa3BUTHs M MOJJEPKaHUSI MHTEpeca 00y4aromuxcsi K OMOJIOTHI
HapsAy CO 3HAUUTEIbHBIM 00bEMOM TEOPETHUYECKOTO MaTepHasia B COICPKAHUU MTPOTPaMMBI TI0
OMOJIOTUU TIPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUSI M PA3BUTUSI TOW WM UHOU
obsiacTi OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOCIKHBIX YUEHBIX B PEIICHHE BaXKHEUIIINX
OMOJIOTHYECKHUX 1 IKOJOTHUECCKUX ITPOOJIEM.

[lens n3yuenus yuebnoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE — OBJIAJICHUE
O0OyYalIMMHUCA 3HAHUSIMU O CTPYKTYpPHO-(YHKIIMOHAIBHOM OpTraHW3allMu >KUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTeHrne YMEHUN UCTOJIb30BaTh 3TH 3HAHUS B (DOPMUPOBAHUM MHTEpEca
K ompenesiéHHOM 00JacTy nMpodecCuoHaIbHON JAeATeIbHOCTH, CBS3aHHON ¢ OMOJIOTHEH, WM K
BBIOOPY YUEOHOTO 3aBEJICHUS ISl POIODKEHHS OMOJIOTHYECKOTO 00pa30BaHMS.

JlocTikeHnue 1enu u3ydeHus yuyeoHoro mpenmera «buomorus» Ha yriyOnEHHOM ypOBHE
oOecreunBaeTcs peuieHueM CIeIyoIMX 3a1au:

OCBOEHHE OOYyYaloIMMHUCA CHUCTEMbl OHOJIOTHYECKMX 3HAHUW: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIUAX, THIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M TpaBuiax,



COCTaBISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAapTUHY MHpa; O CTPOCHHH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJOTMUYECKHUX CHCTEM (KJIE€TKa, OpraHu3M, MOIMYJIALus, BUJ,
OouoreoreHo3, Ouocdepa); O BBIAAIOMIUXCS OTKPBITUSAX M COBPEMEHHBIX MCCIIEOBAHUAX B
OHOJIOTHH,

O3HAKOMJICHME  OOydYarommxcsi ¢  METOAaMHM  TO3HAHMS  JKMBOW  MPUPOIBL:
UCCIIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJIGKYJSIPHOM U KJIETOYHOMU
OHMONOTHH, SMOPUOJIOTUM U OWUOJNIOTMM Pa3BUTHUS, TEHETUKU U CEJIEKIIUH, OMOTEXHOJOTHU U
CUHTETUYECKON OWOJIOrMHU, TMaJEOHTOJOTUM, HKOJOTHHU); METOJaMU CaMOCTOSITEIbHOTO
IpOBE/ICHUs] OMOJIOTUYECKUX HCCIEeIOBaHUN B JabopaTopud W B mpupoje (HabironeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHHE OOYYaIOUIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAJU3UPOBATH U
UCIOJIb30BaTh OMOJIOTMYECKYIO0 MH(OPMALINIO; MOJIb30BaThC OMOJIOTMYECKON TEPMUHOIOTHEN
U CHUMBOJIMKOM; YCTaHaBIMBaThb CBSI3b MEXKIY pa3BUTUEM OMOJIOTMM U  COLMAJIBHO-
HKOHOMUYECKUMHU U 3KOJIOTUYECKUMHU NpoOJieMaMu 4YeJIOBEYECTBA; OLEHUBATh MOCIEICTBUSA
CBOCH JEATETHbHOCTH IO OTHONICHHIO K OKpY’Kalolleld MPHUPOAHON cpene, COOCTBEHHOMY
3IOPOBBI0O M 3J0POBBIO  OKPYKAIOMIMX JIIO/ICH; OOOCHOBBIBATH M COONIONATH MeEpHI
npo(UIakTUKK MH(GEKIMOHHBIX 3a00J€BaHMM, MTpaBuiia MOBEACHUS B IPUPOAE U 00ECIICUEHHUS
0€30MacHOCTH COOCTBEHHOMN >KU3HEIEATEIIbHOCTH B UPE3BBIYANHBIX CUTYaLUsAX MPUPOIHOTO U
TEXHOTCHHOTO XapaKTepa;, XapaKTepHU30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITUS B 00JacTH
OMoJorNy;

pa3BUTHE y O0YYaIOUINXCA WHTEUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH B IMpoliecce
3HaKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSMU M COBPEMEHHBIMHU MCCIIEIOBAHUSMU B OHMOJIOTHH,
pelaeMbIMi €10 MpoOjeMamMH, METOA0JIOTHEeH OMOJIOTMYECKOTO HCCIeI0BaHUs, MPOBEACHUS
OKCIIEPUMEHTAJIbHBIX HCCIEIOBAHUM, pEIIeHHs OWOJOTHYECKUX 3aJad, MOICINPOBAHUS
OMOIOTHYECKNX O0BEKTOB H MPOLIECCOB;

BOCIHUTAHNE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOLIEHMs K JKUBOM MPHUPOJAE B LEIOM U K
OTICNbHBIM €€ OOBeKTaM U SIBJICHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOM, TE€HEeTHYECKON
IPaMOTHOCTH, OOLIEH KyJbTypbl MOBEACHUS B IPHUPOJIE; MHTErPALUU €CTECTBEHHO-HAYUYHBIX
3HAHUI;

nproOpeTeHne 00yJarOIUMHUC KOMIIETEHTHOCTH B PAIlMOHAIBLHOM MPUPOIONIOIb30BAHUN
(coOmroneHue TpaBWJI TOBEACHUS B TPHUPOJAE, OXpaHbl BHUJIOB, AIKOCHUCTEM, Ouocheps),
COXPAaHEHHUU COOCTBEHHOTO 37I0POBBSI U 3J0POBBSl OKPYXKAIOMIMX JIOAEH (COOTIOACHUS Mep
npobunakTuku  3a0ojeBaHUl, oOecriedyeHWe  OE30MAaCHOCTU  YKU3HENCSITEIBHOCTH B
YpEe3BBIYAIHBIX CUTYAIMSIX TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HUCITOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3/IaHHE€ YCJOBMHA JJii OCO3HAHHOTO BbIOOpPAa OOYYaIOIIMMUCS HHIUBUIYaJIbHOM
o0pa30BaTeNbHOM TPAeKTOPUH, CHOCOOCTBYIOUIEH moOcienyomeMy MnpohecCHoOHaTbHOMY
CaMOOTIPEICIICHUI0, B COOTBETCTBUU C HWHIMBUAYAJIbHBIMH HHTEPECAMH WU MOTPEOHOCTIMU
peruoHa.



OOmiee ymuClIO YacoB, OTBEACHHBIX Ha HM3y4YeHHWE OMOJIOTMH Ha YIIIyOJEHHOM YPOBHE
cpemHero obmiero oopazoBanus, coctaniseT : B 10 kimacce — 102 gaca (3 gaca B Heemno)

OTbop oOpraHM3alMOHHBIX (QOpM, METOJOB U CcpeAcTB OOydeHus OuoJIoruu
OCYIIECTBIISIETCS C YUYETOM ClIEUU(UKHN €T0 COAEpaHUs M HalpaBICHHOCTH Ha MPOJOJIKEHUE
OMOJIOTHYECKOro 00pa3oBaHUsl B OPraHU3alUAX CPEIHEro MPOQPECCHOHATBHOTO U BBICIIETO
oOpa3oBaHus.

OO0s13aTeNbHBIM YCJIOBUEM TPH OOyYeHHHM OMOJIOTMU Ha yriyOJIEHHOM YpPOBHE SIBISETCA
NpoBeZeHHE JabOpAaTOPHBIX M IMpakTHUYeCKuX pador. Takke yuacThe oOydarommxcs B
BBIMIOJJHEHUHM TPOEKTHBIX U  Y4YEOHO-UCCIIEOBATEIbCKUX pabOT, TeMaTHKa KOTOPBIX
OTIPE/ICTSCTCSl YYUTEIEM Ha OCHOBE HMEIOIIUXCS MaTepUaTbHO-TEXHUYECKUX PECypcoB U
MECTHBIX MPUPOTHBIX YCIIOBUH.



COILEPKXAHUE OBYYEHUASA
10 KITACC

ConepxaHue TNpPOrpamMMbl, BBIACIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJiapcTBeHHoi utorooi arrectaruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OnoJyiorusi — KOMIUIEKCHas Hayka. KpaTkas mctopust pa3BUTHS OHOJIOTHH.
buonornyeckue Hayku M u3ydaeMble UMU mpoOsembl. DyHaameHTanbHbIC, MPUKIAIHBIE U
MOMCKOBBIE HAYYHBIEC UCCIEAOBAHMS B OMOJIOTHH.

3HaueHue OuoJOTMH B (OPMUPOBAHMM COBPEMEHHOW ECTECTBEHHO-HAYYHON KapTUHBI
mupa. Ilpodeccun, cBsizanHble ¢ Ouonorueil. 3HayeHHMEe OWONOTHH B MPAKTUYECKOU
NEATEIbHOCTH 4YEJOBEKA: MEIHWIMHE, CEIIbCKOM XO34MCTBE, MPOMBIILUICHHOCTH, OXpaHe
MIPUPOABI.

JdeMoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'.
Menpnens, B. U. Bepnaackui, 1. II. IlaBmos, . N. MeunnkoB, H. U. Basunos, H. B.
Tumodeen-Pecosckuit, [Ix. Yorcon, @. Kpuxk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHH C JPYTUMHU Haykamm», «CucTeMa OHMOJIOTMYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl M UX U3yYCHUE

KuBble cUCTEMBI KaK MpeaMeT n3ydeHus: ononoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIOXKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBI, OTKPBITOCTb, CaMOOpraHM3alus, CaMOBOCHPOMU3BEICHUE, Pa3gpPaKMMOCTh,
W3MEHYMBOCTb, POCT U PA3BUTHE.

YpOBHM OpraHu3aldl JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIM, TKAHEBBIMH,
OpraHU3MEHHBIN, MO JISIIUOHHO-BUIOBOM, DKOCHCTEMHBIN (OuoreoLeHOTHYECKUIA),
ouocdepnsniit. [Iporeccrl, mpoucxoasiue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU >KUBOTO.
Kuznb kak hopma cymiecTBoBaHUs MaTepun. Hayku, nzydaroniye >KuBble CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpTraHU3AIUU.

N3ydenune xuBbIX cucteM. Metoasl Ouonoruueckoil Hayku. HabOmronenue, msmepeHue,
DKCIIEPUMEHT, CHUCTeMaTu3anuvs, wmeraaHaiu3. [loHAaTMe O 3aBUCMMOM W HE3aBUCUMOW
nepemeHHon. I[lmanupoBanue skcnepuMeHnTa. [loctaHoBka u mpoBepka rumnotre3. Hyiesas
runoTe3a. [lorsTue BIOOpPKH U €€ qoCTOBEpHOCTh. Pa3dopoc B Omosiornyeckux JaHHbIX. OleHKA
JIOCTOBEPHOCTH TOJYYEHHBIX PE3yJbTaTOB. [[pUUMHBI MCKaXEHUST PE3YyJIbTATOB YKCIIEPUMEHTA.
[TonsATHE CTATUCTUUECKOTO TECTA.

JdeMoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TpU3HAKUA >KU3HWY, «buomornueckue cucTemMby,
«CBoIiCTBa XKUBOU MaTEPUN», «Y POBHU OpPraHU3ALNU KUBOU MPUPOAbD», « CTpOCHUE KUBOTHOU



KIeTKN», «TkaHu KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OPraHu3May,
«buoreonenos3», «buocdepar, «MeToabl U3yUEHUS KUBOU IPUPOIBDY.

Oo6opynoBanue: 1abopatopHoe 000pyI0BaHUE ISl POBECHUS HAOIIOACHUM, U3MEPEHUA,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonb30BaHHE PAa3IMYHBIX METOAOB MPU HM3YUYEHUU >KUBBIX
CUCTEMD.

Tema 3. buoJsiorus KiIeTku

Krnerka — cTpykTypHO-GyHKIMOHATIBHAS €IUHUIA KUBOTO. VICTOpUS OTKPBITHS KIIETKHU.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanu, M. Illnetinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOUYHON TEOPHUHU.

Meroabl MOJEKYJISPHOW U KJIETOYHOM OHMOJIOTMH: MHKPOCKOIHS, Xpomartorpadus,
ANIEKTpoope3, METOJ MEUYEHBIX aToMoB, Au(QepeHurnaIbHoe UEHTpU(yTUpOBaHUE,
KYJbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanuvix Kiemok. IACKTPOHHAS] MHUKPOCKOIIHS.
Kongokanvnas mukpocronus. Bumanvroe (npusicuznerHnoe) uzyuerue Kiemox.

JemoHcTpauun

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

TaOmumpl 1 cxembl: «CBETOBOM MHKPOCKOID», «NEKTPOHHBIM MHKpockon», «Mcropus
Pa3BUTHS METOJI0B MUKPOCKOITAN.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, MHUKPONPENapaThl PACTUTEIbHBIX, KUBOTHBIX WU
OakTepUaJIbHBIX KIJIETOK.

IpakTnueckass padora «l3yueHue MeTOAOB KIETOYHON Ouosioruu (xpomartorpadus,
anektpodopes, nuddepennmansHoe neHTpudyruposanue, [ILP)y».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHYECKHUN COCTaB KIETKA. Makpo-, MUKpPO- U YIbTPAMUKPO3JIEMEHTHI. Boga u €€ ponb
KaK pacTBOPUTENS, pPEAreHTa, ydacThe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISALIHH.
MuHepanbHble BEIIEeCTBAa KIETKH, MX Ouojiornyeckass pojb. Poilb KaTUOHOB M aHHOHOB B
KJIETKE.

Opranuyeckue BelllecTBa KJIETKU. brosorndeckue nojumepsl. benkn. AMUHOKHUCIOTHBIN
coctaB 0enkoB. CTpyKTypbl OenkoBOM Mousiekyibl. [lepBuuHas cTpykTypa Oenka, MenTuaHas
CBA3b. BTopuuHas, TpeTuyHas, yeTBepTUUHasi CTPyKTypbl. JleHaryparus. CBoHCTBa OEJIKOB.
Knaccudukanus 6enxoB. buonorndeckue dhyHkimuu 0eaKoB. [Ipuonai.

VYrneBoabl. MoHOcaxapuabl, Iucaxapuabl, OJIMrocaxapujibl M mnonucaxapuabl. OOmui
iaH CTpoeHus U (U3UKO-XMMHUYECKHE CBOWCTBA YTIEBOAOB. buonormyeckue ¢GyHKIUA
YIJIEBOJIOB.

Jlumuasl.  TwppodunsHO-ruapOodOOHBIE  cBoiicTBa.  Knaccudukanus — aunuios.
Tpurnunepunbl, Gocoaumnuabl, BOCKU, cTepoubl. buomornueckue ¢pynknuu munuaos. Oomue
CBOMCTBA OHWOJIOTMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
MTOTYTIPOHULIAEMOCT.



Hyxnennoseie kucnorsl. JIHK u PHK. Crpoenune HyknenHOBBIX KHCIOT. HykneoTuasl.
[Mpunuun xommnementapuoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoiinas cnupans.
Mecronaxoxaenue u ononornyeckue ¢pyukiuu JHK. Buast PHK. ®ynknun PHK B kietke.

Ctpoenue moiiekyiasl AT®. Makpospruueckue cBsa3u B Mosekysie AT®. buonoruueckue
byakmmun  AT®. BoccTaHOBICHHBIC TMEPEHOCUYHMKH, WX (QYHKIUM B KICTKe. J[pyeue
nykneosuompugocpamor  (HT®@).  CexBenupoBanme  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNTIMOMUKU, NPONEOMUKU.

CtpykTypHasi OuoJIOTHsl: OMOXMMUYECKHE U OMO(PU3MUECKHE MCCIIEIOBAaHUS COCTaBa M
POCTPAHCTBEHHONW CTPYKTYpbl OHOMONCKYJI. Mooenuposanue cmpykmypovl u @YHKYuUil
ouomonekyn u ux komniexkcos. Komnviomepnulii ousaiin u opeanuyeckuil cunmes OUOMONEKY U
UX HENPUPOOHBIX AHALO208.

JdeMoHcTpanuu

IToptpetst: JI. ITonunr, k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®@pankinun, @. Conrep, C.
[Ipy3unep.

Jnarpammel:  «PacnpeneneHne XUMHYECKMX J3JIEMEHTOB B HEXKHBOW  MPHUPOJIEH,
«Pacnpenenenrne XUMUYECKUX SJIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuubr u cxembl: «llepuomanueckas Tabnuia XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJB», «BemectBa B coctaBe opraHuzMoB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTyphl O€JIKOBOW MOJEKYIbD», «CTpOEHHE MOJIEKYJ YIiIeBOAOB», «CTpOEHUE MOJIEKYIJI
T I0By», « HykinenHoBble KUCHOTED, « CTpoeHuE MOJIEKyIbl ATD».

O6opynoBaHue: XUMHAYECKAsI TOCYAa U 000PYI0BAHHUE.

JlaGopaTopHasi padora «OOGHapyXkeHHE OCITKOB ¢ IIOMOITBI0 KAY€CTBEHHBIX PEaKITUiD».

JlaGopaTopHas padora «lVccrnenoBaHne HYKIEUHOBBIX KUCIIOT, BBIAEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUUM KICTKH

Tunel KJIETOK: dyKapuOTHYECKas U Tpokapuothyeckas. CTpyKTypHO-(YHKIIMOHAIbHBIC
00pa3oBaHUs KICTKH.

CtpoeHue TIPOKApUOTHYECKOM KIIeTKH. KierodHas cTeHka OakTepuii ©  apxei.
Oco0eHHOCTH CTpOoeHUs TeTepoTpOodHOI U aBTOTPO(DHON MPOKAPUOTHYECKUX KIIETOK. MecTo u
POJIb MPOKAPHUOT B OMOLIEHO3aX.

Crtpoenne u (pyHKIIMOHMpPOBAHWE dyKapuoTHUeCcKou KieTku. [Imasmartudeckas memOpaHa
(razmanemma). CTpykTypa I[Jla3MaTHueckoi wmemOpaHbl. TpaHCOPT BEHIECTB dYepes
MJIa3MaTHYecKyl0 MeMmOpaHy: mnaccuBHbIA (auddys3usa, obneryénHas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnopt). [lomynmponumaemocts memOpanbl. Pabora
HaTpUN-KaJIMEBOrO0 Hacoca. OHJOIUTO3: MUHOIMTO3, (¢aromuTo3. Ik301uT03. Kilerounas
crenka. CTpykTypa v QyHKIIMHN KIETOYHON CTEHKU PACTCHHA, TPUOOB.

[uronna3sma. I{utoszonb. IluTockener. JIBuwkeHue 1uToIIa3Mbl. OpraHoubl KJIETKHU.
OnHnoMeMOpaHHbBIE OPTAaHOUIBI KJIETKU: 3HaoIa3matudeckas cetb (DI1C), annmapat [Nonbmku,
JU30COMBI, UX CTpoeHHE M (PyHKIHMH. B3auMOCBs3b OJTHOMEMOpPaHHBIX OPTraHOUIOB KJIETKH.
CrpoeHue rpaHyIsIpHOTO peTukyinyma. Mexanuzm wnanpaenenusi 6enkoe 6 IIIC. Cunres



pacTBopuMbIX  OenkoB. CuHTe3  KIeTOyHbIXx MemOpaH. [nmagkuii  (arpaHyJsipHBII)
sHAOIUIa3MaTHUeCKuil peTukyiayMm. CekperopHas QpyHkuus amnmapata ['onpmxu. Moouguxayus
benkos 6 annapame Ionvoxcu. Copmuposxka 6enxos 6 annapame Ioavoxcu. Tpancnopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIx KieTok. Knetounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWJbl KIETKH: MHUTOXOHIPHH, IUIACTHIBL. [Ipoucxoowcoenue
mumoxonopuit u naacmud. Cumodbuozenes (K.C. Mepeocxoeckuii, JI. Mapeynuc). CtpoeHue u
GyHKIIMM MUTOXOHApPUN U TuiacTui. [lepBuuHble, BTOpUYHBIE M CJOXKHBIC IUIACTUIBI
(OTOCUHTE3UPYIOIUX JYKapUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEMKOIJIACTHI BBICIIUX
pacTECHUM.

HememOpanusie opranouasl ki1eTku CTpoeHne U (QpyHKIMH HEMEMOpaHHBIX OPraHOHIOB
KiIeTku. PubGocombl.  [lpomesicymounvie  ¢hunamenmol. MUKpOPUITAMEHTBL. AKMuUHOBbIE
Mukpogunramernmol. MpIlICUHBIC KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Kiierounslii nentp. CTpoeHHE U JABWKEHHUE JKIYTUKOB U PECHHYEK.
MukpoTpy6ouku 1uToria3mbel. Llentpuons. berku, accoyuuposannvie ¢ MUKpoguiamenmamu
u mukpompybouxkamu. Momopuvie 6enxu.

Anpo. Obosouka sapa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKUA, UX CTPOCHHE W (YHKLHUU.
SnepHbiii OenkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B MHTEp(a3zHOM
aape. dyxpomamun u 2emepoxpomamun. benku XpomMaTuHa — TMCTOHBL. JJuHamuka s0epHot
obonouku 6 mumose. HAoepHuiil mparcnopm.

Knerounsle  BritoyeHusi.  CpaBHHTENbHAas  XapaKTEPUCTUKA  KJIETOK  3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuipl 1 cxembl: «CTpoeHHE JYKapUOTHUECKOW KIETKW», «CTpoeHue >KUBOTHOU
KIIETKN», «CTpOEHHE paCTUTENBHOMN KIETKN», « CTpOEHHE MUTOXOHAPUW», «Aapo», «CtpoeHue
IIPOKAPHOTUYECKON KIETKH».

O6opynoBaHMe: CBETOBOM MHKPOCKON, MHKpPOIpenapaTbl PacTUTEIbHBIX, MXHUBOTHBIX
KJIETOK, MUKpOTNpenaparsl 0aKTepHaIbHbIX KJIETOK.

JlabopaTopHas padora «/3ydyeHre CTpOCHUS KIETOK Pa3JTUYHbIX OPTaHU3MOB).

IIpakTuyeckas padora «/3yyeHue CBOMCTB KJIETOUHON MEMOPAHBD.

Jlaboparopnasi padora «JVccnenoBanue miazMonn3a M JEMJIa3MOIN3a B PACTUTEIbHBIX
KJIETKaxX».

IIpakTuyeckas padora «3yyeHune NBHKEHHS LIUTOIIA3Mbl B PACTUTENBHBIX KIETKaX).

Tema 6. O0OMeH BelecTB M NPeBpPalleHUue JHEPIUH B KJIETKe

AccUMWISALIMS U TUCCUMUIIISLIMS — JIB€ CTOPOHBI MeTabonu3Ma. Tumnbsl oOMeHa BEIleCTB:
aBTOTpOoHBIHN u TeTepoTpodHbI. VYdyacTHe KHCIOpoJa B OOMEHHBIX IMpoIleccax.
DHepreTudeckoe obOecrieyeHre KieTku: mnpeBpaimienue AT® B 00MEHHBIX MpoIrleccax.
DepMEeHTaTUBHBIN XapakTep peakuuil KIeTOYHOro Mmeradosmsma. dDepMeHThl, UX CTPOEHHUE,
cBoiicTBa u MexaHu3M JeictBus. Kodepmentsl. Otinuuss (pepMEHTOB OT HEOPraHUYECKHUX



KaTain3aTopoB.  benku-akTuBaTOphl W OCNKU-UHTUOWUTOPHI.  3aBUCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIUIl OT pa3INYHBIX (PAKTOPOB.

[lepBUuHBIi CHHTE3 OpraHMYEeCKUX BemniecTB B KieTke. dDorocunTe3. AHokcueenHwvili u
oKcuceHHbll omocunme3z y baxmeputi. Ceemocoouparowue nueMenmsl U HUSMEHMbL
peaxkyuonHozo yenmpa. Ponb xnoporiactoB B mpoiiecce Gporocunre3a. CBeToBas U TEMHOBAs
dazer. @omoovixanue, Cz., Cs. u CAM-munsvr pomocurnmesa. IIpoagyKTUBHOCTH (POTOCHHTE3A.
Brusare paznmuyHbix (akTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUueHHEe (DOTOCHHTE3A.

XemocuHTe3.  Pa3HoOoOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHUIUPYIOIINE
OakTepuu, xxene300aKTepuu, cCepoOaKTEPUH, BOJOPOAHbIE OakTepuu. 3HAaUeHHE XEMOCUHTE3A.

AHa’poOHbIe opraHu3Mbl. Bumbl Opoxenus. [IpoaykTel OpoXeHUS M WX HCIIOJIh30BAHUE
YEeJIOBEKOM. AHa’pOOHBIE MHKPOOPTAHU3MBI KaK OOBEKTHI OMOTEXHOJOTHU W BO3OYIAUTEIN
0ose3Heil.

AdpoOHBIE OpraHu3Mbl. JTallbl dHEpreTudeckoro obOmena. [loAroToBUTENbHBIN STaIl.
['mukonu3 — 6ECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

Buonoruyeckoe okuciaeHue, WM KJIETOUYHOE JbIXxaHue. Poib MUTOXOHIPHUI B Mpoleccax
ouosiornyeckoro okucienus. [uxnuyeckue peakiuu. OxucnutenbHoe GochopuImpoBaHue.
Onepeusi membpannozo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3svl. [lpeumyiectBa a’poOHOr0O TyTH OOMEHa BEIIECTB IMepel] aHadPOOHBIM.
D¢ DHeKTUBHOCTH YHEPTETUUECKOTO OOMEHA.

JlemoHCcTpauumn

[Toptpetsr: k. [Ipuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, 11.
Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTudecKkuii ooOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, « XEMOCHUHTERY.

OO6opynoBaHKe: CBETOBOM MUKPOCKOT, 000py0BaHUE JIJIsl PUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIpENapaToB.

Jlaboparopuasi padora «l3yueHue KaTaIUTUYECKOW AaKTUBHOCTH (EepMeHTOB (Ha
MIPUMEPE aMHJIa3bl WIIM KaTalasbl)y.

JlaGopaTtopnass paGora «M3yuenne (EepMEHTATUBHOTO pacHICIVICHUS TMEPOKCUIa
BOJIOPO/JIa B PACTUTEIIBHBIX U KUBOTHBIX KJIETKaX).

JlaboparopHnasi pa6ora «CpaBHEeHHE MPOIECCOB (POTOCUHTE3a H XEMOCUHTE3a».

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKECHHUSI U TIBIXAHUSD .

Tema 7. HacaeacrBennass uHGopManus U peajin3anus eé B KIeTKe

Peakuun MarpuuHoro cuutesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSX MATPUYHOTO
cuHTe3a. Peanmuzanus HacnencTBeHHOM uWHQopmaruu. ['€HEeTHYEeCKHil KOJ, €ro CBOMCTBA.
Tpaunckpunuuss — marpuunbiil cuaTe3 PHK. I[IpuHOmMne! tpaHckpunuuu: KOMILUIEMEHTAPHOCTS,
AHTUNAPAIIIENBHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 syxapuomuueckou
knemxke. Hexooupyrowue PHK.

Tpancnsiuusa u e€ stanbl. Yuactue tpancnoptHeix PHK B OuocunTtese Oenka. YcinoBus
ouocuntesa 6enka. Kogupoanue amuHokucior. Poibs pubocoM B OMocuHTE3€E OeKa.



Cogpemennvie npeocmasnenuss o cmpoenuu 2enog. Opranuszanusi reHomMa y NpoKapuoT U
9yKapuoT. Perymismus akTUBHOCTH T€HOB Yy mpokapuoT. ['mmore3za omepona (®@. XKakoo, XK.
Mano). MonekynapHvle mexaunusmvl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
pe2ynayuu pabomol 2eHos8. Peryisius 0OMEHHBIX MPoLieccoB B kieTke. KieTounslii romeocTas.

Bupycel — HekneTouHbie (OPMBI KU3HU U O0NHUraTHbIe Tapa3uThl. CTpOEHUE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKuzmuewnwviti yuxin J[HK-cooeporcauux
gupycos, PHK-cooepocawux  eupycos, obaxkmepuogacos. QObpamnas mpaHCKpunyus,
pesepmasza, uHmezpasa.

BupycHbie 3a0onieBaHusl 4YelloBeKa, JKHMBOTHbIX, pactenuid. CIIN, COVID-19,
COIMAJTBHBIC M MEAUIIMHCKHE TTPOOIICMBI.

Buoungopmamuxa: unmezpayusi u anaiuz doavuiux maccusos («bigdatay) cmpyxmypnoix
ouonocuyeckux oawnHvix. Hanomexwonocuu 6 o6uonocuu u meouyuwe. Illpocpammupyemvie
@yHrxyuu 6enxos. Cnocobvt 00CmMasKu 1eKapcma.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. . UBaHOBCKUI.

Tabmumet u  cxembl: «buocuHTe3 Oenka», «l'eHetndeckuit koa», «Bupyce»,
«bakrepuodarm.

IpakTnueckas padora «Co3naHnue MOIEIA BUPYCA.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsii muki, ero mepuoasl u peryismnus. Matepdaza m muto3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaroux B uHtepdasze. [loaroroka kieTku K aenenuto. [Ipecunrernueckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKUM W TOCTCUHTETUYECKUN (MPEMUTOTUUYECKUN) TMEePUOJIbI
uHTepdasbl.

Marpuunbii  cunte3  JHK -  permmumkamumsa.  Ilpunnuner perumkanmn — [JHK:
KOMILJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUMNAPALUICIbHOCTh. MexaHu3Mm
perumkanuu  JIHK.  Xpomocombl. CrtpoeHue xpomMocoMm. TeinoMmepsl W TeloMepasa.
XPpOMOCOMHBIN HA0Op KJIETKU — KapuOTHM. JMIUIOWAHBINA M TalUIOWIHBIM HAOOPhI XPOMOCOM.
I'omonornunsie XxpoMocoMmsl. [10J10BbIE XPOMOCOMBI.

enenne knetkn — MuTo3. CTaauum MUTO3a U MPOUCXOIAIIME B HUX IMPOLECCHI. THIIBI
MuTo3a. KaprokuHes u nMTOKUHE3. bromornyeckoe 3HauyeHUEe MUTO3A.

Perynsmusi MUTOTHYECKOTO IMKIA KIETKH. lIporpammupyemas kjaeTouHas TuOeinb —
arornTo3.

Krnerounoe s1po, XpoMOCOMBI, (PyHKIIMOHAJIbHASI T€HOMUKA. Mexanusmul nponugepayuu,

ougppepenyuposxku,  cmapenuss u  eubeanu  kiemox.  «lugposas  knemxa»  —
ouourngopmamuueckue mooenu GyHKYUOHUPOBAHUSL KILEMKU.
JdeMoHcTpanuu

Tabmumel U cxeMbl: «KU3HEHHBIM ITUKJI KIETKH», «Muto3», «CTpoeHHe XpOoMOCOMY,
«Pemnmukanusa JIHK».

OO6opynoBaHKe: CBETOBOM MHMKPOCKOI, MUKpompenapaTthl: «MHUTO3 B KJ€TKax KOpeIIka
JTyKay.



JlaboparopHasi pabora «/3yueHue XpoMOoCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopnas padora «HaOnrogenne mMuTo3a B KIETKaX KOHYMKA KOpEIIKa Jyka (Ha
rOTOBBIX MHUKpOIIpenaparax).

Tema 9. CTpoenne u GQyHKIMHM OPraHN3MOB

buonornueckoe  pazHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOCHHMS U KU3ZHEIEATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIIH, ApyTrue NpoTUCTh. KojJoHHalbHbIE
OpTaHU3MBI.

B3anmocCBsA3p 4acTE MHOTOKJIIETOYHOIO OpPraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak equHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tunbel pacTUTENbHBIX TKaHe: oOpa3oBareibHas, MOKPOBHAs,
IPOBOASAIIAsA, OCHOBHAs, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUS, PYHKIMM U pacroIOKEeHUs
TKaHEN B OpraHax pacTCHUMU.

TkaHM KUBOTHBIX M  4Ye€JNOBEKAa. [HWIBI KUBOTHBIX TKAHEM: JIWTEINAIbHASL,
COEIMHUTENbHASA, MbIIIEYHas, HepBHas. OCOOEHHOCTH CTPOEHHUs, PYHKIUH W PaACHOJIOKEHUS
TKaHEU B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U T€HEpAaTUBHBIE OpPraHbl pacTeHUH. OpraHbel U CUCTEMBI OPraHOB
KVUBOTHBIX U 4eJIOBEKa. DYHKIIMM OPraHOB U CHUCTEM OpPraHOB.

Onopa Tema opranu3sMoB. Kapkac pacrenui. Ckenersl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxXHblii W BHyTpeHHUN cKeneT. CTpoeHue W THIIBI
COCIMHEHUS KOCTEN.

JIBU>KeHHe OpraHu3MoB. [IBWKEHHE OJHOKJIETOYHBIX OpraHu3MoB: amMEOOUAHOE,
KTYTHKOBOE, PECHMYHOE. JIBMKEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONW3MbI W HACTHUH.
JIBUKeHuE MHOTOKJIIETOYHBIX J>KMBOTHBIX M YEJIOBEKAa: MbllleyHas cuctema. Peduekc.
CkeneTHble MBIIIIBI U UX padoTa.

IIuranue opranusmos. [lormomenue BOAbI, YIIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIICCTB
pacreHusMu. [IutaHue >KUBOTHBIX. BHYTpPHIIOIOCTHOE M BHYTPUKIECTOYHOE IHIIEBAPECHUE.
IIuTanne MO3BOHOYHBIX KUBOTHBIX. OTIENBl MUIIEBAPUTEIBLHOIO TpakTa. [IunmieBapurensHble
xkenessl. [InimeBapuTenbHas cucTemMa 4ejioBeKa.

Jpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue »kuBoTHbIX. Jnddy3us razos uepes
MoBepXHOCTh KieTku. KokHoe mpixanue. JlpixaTenpHas MOBEpXHOCTh. JKabepHoe u JIEroyHoe
IObIXaHWe. JlpIxaHuWE ITO3BOHOYHBIX >XMBOTHBIX M 4YEJOBEKAa. OBOJIOLMOHHOE YCJIOKHEHUE
CTPOECHMS JIETKUX IIO03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHAas CUCTEMa 4elloBeKa. MexaHusm
BEHTWISALIUU JETKUX Y NTUL U MIIEKONUTAaOMIMX. Perynsauus npixanus. JpixarenbHbie 00bEMBI.

TpaHCcnoOpT BEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI pacTeHUW. TpaHcmopt
BEIIECTB Yy JKUMBOTHBIX. KpoBeHocHas cucrema u €€ opraHsl. KpoBeHOCHas cucrema
II03BOHOYHBIX JKUBOTHBIX M 4enoBeka. Cepaue, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpAIIeHUsl.  DBOJIOLIMOHHBIE  YCIOXHEHUS  CTPOCHHUS  KPOBEHOCHOM  CHCTEMBI
MO03BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perysums.



Beinenenne y opranusMoB. Breinenenne y pacteHnid. BpineneHuwe 'y  KMBOTHBIX.
CokpaturensHbie Bakyonu. Opransl BbiaeiaeHus. DuubTpanus, cekpeuuss u o0paTHOe
BCaChbIBaHHE KaK MEXaHU3MbI pabOThI OpraHoB BblaeNeHUs. CBs3b MOJIOCTH Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBPHON cHCTeMaMU. BplelieHHe y MO3BOHOYHBIX JKUBOTHBIX U uesoBeka. [loukw.
Crpoenue u pyHkunonupoBanue Heppona. OOpa3zoBaHHE MOYH y UEIOBEKA.

3amura y OpraHu3MoB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3sMoB. CrHopel OakTepuil u
LMCTHI NPOCTEHIINX. 3al[UTa Y MHOTOKJIETOYHbIX pacTeHui. Kytukyna. CpeacTBa nacCUBHOM U
XUMHUYeCcKOU 3a1uThl. OUTOHIIHUILI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [[OKPOBBI M X MPOM3BOAHBIC. 3alllTa OPraHU3Ma
oT Oomne3ned. MMmyHHast cucrtema denoBeka. KIeTOYHBIW W TYMOpPadbHBIH HWMMYHHTET.
Bpoxnéuueiii u  mpuoOpeTEHHBIH  cHenupUUecKruii HWMMYHHUTET. Teopus KJIOHaJbHO-
cenektuBHOro ummynurera (I1. Dpnux, . M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
Opranu3moB. Posb BpoKIEHHOr0O UIMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumMocTs W peryisauus y Oprasu3moB. Pa3apaXuMocTb y OJHOKJIETOYHBIX
oprann3MoB. Takcucel. PazgpakumMocTe U peryisinus y pacteHuid. PocToBeie BemecTBa U UX
3Ha4YECHHUE.

HepBHas cucrema u pediiekTopHas peryisuus y >KMBOTHBIX. HepBHas cucrema u e€
OTJEJbl. DBOJIOLIMOHHOE YCJIOKHEHHE CTPOCHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTHEIbI
rOJIOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pedriekc u pednexkropHas nyra. besycioBHble u
YCJIOBHBIE PE(IICKCHI.

I'ymopanbpHass perynsuus M DHIAOKPUHHAs CHUCTEMA JKMBOTHBIX M 4elloBeKa. JKeessl
OHJIOKPUHHOW CHUCTEMbI M HMX TOpPMOHBL. JlelcTBHE TOPMOHOB. B3anMOCBSI3b HEPBHOU H
SHAOKPUHHOU cucTeM. [ unorasamo-runodusapHas cuctema.

JemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

TaOmumpsl u cxembl: «OIHOKJIETOYHBIE BOAOPOCTHN», «MHOTOKIETOUYHBIE BOJOPOCIN,
«baktepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBI OpraHoOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHue HaceKOMbIX», «TKaHH pacTeHU»,
«KopneBble cucrembl», «CtpoeHue ctebis», «CTpoeHuEe JHUCTOBOM IUIaCTUHKN», «TkaHu
KUBOTHBIX», «Ckener yenoBekay, «llnmeBapurensHas cucrema», «KpoBeHOCHas cucremay,
«JlpixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas cHCTEMay,
«BpraenurenbHas cucrema», « JHIOKPUHHAS cucTeMay, «CTpoeHHe MBI, « IMMyHHUTET),
«Kumeunomnonoctasie», «Cxema nuTaHus pacTeHun», «KpoBEHOCHBIE CHCTEMBI O3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHe rusipel», «CTpoeHne ImiaHapun», «BHYTpEHHEE CTPOEHHE T0KIEBOIO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
nmpecMbIKaromuxces», «HepsHas cucrema nrun», «HepBHas cucrema MIEKONMTAIOLINXY,
«Hepsnas cuctema denoBekay, «Pedrexcy.

O6opynoBaHue: CBETOBOM MHKPOCKON, MUKpOIpenapatbl OJHOKJIETOYHBIX OPraHU3MOB,
MHKpONpenapaTsl TKAHEW, pAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, XKUBbBIC
HK3EMILISIPhl KOMHATHBIX pacTEHU, repOapuu pacTeHU pa3HbIX OTIENIOB, BIaXKHBIE MTpenapaThl



KUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJUIEKITNHN O€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YETIOBEKA,
o0opynoBaHue Il JEMOHCTPAIlMM TIOYBEHHOTO ¥ BO3IYIIHOTO TMTAaHUS PACTEHUH,
pacuieruieHusl Kpaxmana U OeJIKOB ToJ JAeilcTBUeM (epMEeHTOB, 00OpyJOBaHHE IS
JEMOHCTPALIUU OIBITOB [0 U3MEPEHUIO KUZHEHHON EMKOCTH JIETKUX, MEXaHNU3MAa JIbIXaTEeIbHBIX
JIBUKEHUH, MOJIEJIM TOJIOBHOTO MO3Ta Pa3fIMYHbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEe pacTEHUN.

JlaboparopHasi padora «/3yueHue TKaHel KUBOTHBIX».

JlaGopaTopHasi padora «/3ydeHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMHoO:KeHnEe ¥ pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrofioe (BKJII0Yas BEreTaTUBHOE) U M0JI0BOE. Bubl
0ecroyoro pa3sMHOXKEHUS: TOYKOBAaHHUE, CIIOPYJISALNA, (hparMeHTaIusl, KIOHHPOBAHHUE.

[TonoBoe pa3muoxeHue. [lomoBele kneTku, win ramerel. Meito3. Craguum wmeiio3a.
IToBenenue xpomocom B Meiioze. Kpoccunrosep. buonorndyecknii cMbICa MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.

[Ipen3aponpimieBoe  pasButue. lameroreHe3 y IKMBOTHBIX. [lOJIOBBIE — KEJE3BI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CriepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Ormio1I0TBOpEeHHE U SMOPHUOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObI OIJIOIOTBOPEHUS:
Hapy»KHO€, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHSI — HAyKa O Pa3BUTUU
opranu3MoB. Mopgozcenesz — 00Ha uz 21asnvix npoobaem amopuonozuu. Konyenyus mopgpocenos
u modenu mopgocenesa. Ctaauu 5>MOpUOTEHE3a JKUBOTHBIX (HA TPUMEpE JIATYIIKH).
Hpobnenue. Tunbel apobnenHus. /[lemepmunuposannoe u HedepMUHUposanunoe OpoobeHue.
bracmyna, muner 6nacmyn. OcoO0€HHOCTH IPOOJICHHUS MIICKOTTUTAIOIINUX. 3aPOIbIIIIEBbIE TUCTKU
(racTpyiyiauus). 3akiaajKka OpraHOB M TKaHEH M3 3apOABIILIEBHIX JUMCTKOB. B3auMHoe BiMsHUE
4JacTeil pa3BUBAIONIETOCS 3apojibliia (AMOpHUOHATbHAS WHAYKIMS). 3aKiagKka IJiaHa CTPOSHUs
KABOTHOTO KaK pe3yJbTaT HEpPAPXUUYECKUX B3aUMOJCHCTBUM TE€HOB. BiusHue Ha
AMOPHUOHATIFHOE PA3BUTHUE PATMUHBIX (DAKTOPOB OKPYIKAIOIICH CPEIb.

Poct u pasButue xuBOoTHbIX. [locTomMOpuoHanbHbI nepuoxa. Ilpsmoe u HempsiMoe
pazButue. Pa3zButue ¢ Meramopdo3oM y OECMO3BOHOYHBIX M TTO3BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO M HEMPSMOrO Pa3BUTHS, UX PACIPOCTPAHEHUE B MPHUPOJE.
Tunbel pocta >XUBOTHBIX. DaKTOpbl pEryJsMA POCTA JKUBOTHBIX M uenoBeka. Craguu
MOCTAMOPUOHAIBHOTO Pa3BUTHS Yy >KMBOTHBIX M 4YesioBeka. [leprnoabl OHTOreHe3a 4eloBeKa.
Crapenue u cMepTh Kak OMOJIOTMYECKHE MPOLECCHI.

Pa3smHoxkenne u pa3Butue pacteHuil. I'amerodur u crnopodur. Meiio3 B KM3HEHHOM
nukie pacteHui. OOpasoBaHue cmop B TMporecce Meio3a. ['ameroreHe3 y pacTeHHIA.
OmnogoTBOpEHHE W Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHNe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISIIIUM OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu



[Toprpetsr: C. I'. Hapammn, X. HInemas.

Tabmumpr 1 cxembl: «BereraTuBHOE pa3MHOKeHHUE», « TUIMBI OECHOIOr0 Pa3MHOKEHUS,
«Pa3MHOXeHME XIIaMHUJIOMOHAIb», «Pa3MHOXEHUE OHBIVIEHB», «Pa3MHOXEHHE TUApPHIY,
«Meiiosd», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHUEKIETKHM M CIIEPMAaTO30UAay,
«OcHOBHBIE cTaguu OHTOTeHe3ay, «lIpsmoe m Hempsmoe paszButue», «Pa3zButrue Mmaiickoro
Kyka», «PazButue capanumn», «Pa3Butne IArymkn», «/IBOMHOE OILUIOAOTBOPEHHE Y IIBETKOBBIX
pacteHui», «CTpoeHHe CeMsH OJHOIOJIBHBIX U ABYAOJBHBIX PACTEHUI», « KHU3HEHHBIM LUKII
MOpPCKOM  KamycCTeD», <OKu3HEHHBIH LHMKI MXa», «KHW3HEHHBIM LUK MAroOpOTHUKAY,
«OKW3HEHHBIN IIUKII COCHBD).

O06opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENnapaTsl SIMIEKIETOK U CIIEPMATO30U/I0B,
Mozenb «LMKII pa3BUTHS JIATY K.

Jlaboparopnasi padora «l3ydeHue CTpPOEHHsA TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpoIpenaparax».

IIpakTHyeckass padora «BbIsBIIEHHE NPU3HAKOB CXOACTBA 3apOJBIIIEN MO3BOHOYHBIX
AKUBOTHBIX).

JlabopaTopHas padora «CTpoeHUE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJEACTBEHHOCTH M H3MEHYHMBOCTH OPTaHM3MOB

Wcropust cTaHOBIEHUS U pa3BUTUS TeHETHKM Kak Hayku. Padotel I'. Mennens, I'. ne
®puza, T. Moprana. Poinb oTedecTBEHHBIX Y4E€HBIX B pa3BuTuu reHetuku. Padorsr H. K.
Konsora, H. 1. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H.
B. TumoeeBa-PecoBckoro.

OCHOBHBIE TEHETHYECKUE MOHATUS U CUMBOJIBI. | 'OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE
I'EHbI, aJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIM IPU3HAK, I'OMO3UIOTA,
reTepo3uroTa, YMcras JUHUSA, THOpUIbl, reHoTHr, (QeHoTur. OCHOBHBIE METO/bl T'€HETHKHU:
rUOPUI0JIOTHYECKHM, IUTONOTHYECKUIM, MOJIEKYJIIPHO-T€HETUYECKUN.

JdemoHcTpanuun

[Toptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapneuenko, FO. A. ®unmmmuaenko, H. B. Tumodees-Pecosckmii.

Tabnuupl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMbI CKPELIUBAHUSD.

JlaGopaTopHas padora «/Ipo3oduia kak 0ObEKT TCHETUYECKUX UCCIICTIOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemnBanue. IlepBeiii 3akoH MeHmenss — 3aKoH eauHOOOpa3us
ruOopuI0B nepBoro nokojeHus. IlpaBuino gomuHupoBanusd. Bropoil 3akoH Menaens — 3akoH
pacuieruieHusi npu3HakoB. L{uTosnornueckue OCHOBBI MOHOTMOPHIHOIO — CKpPEIMBAHMSL.
I'unioresa yuCTOTHI raMeT.

AHanuzupyromee — ckpemuBaHue.  [I[pomMeXyTOuHBI ~ XapakTep  HAaCJEIOBaHMSL.
Pacuieruienne npu3HaKoB IPU HETIOJIHOM JOMUHUPOBAHUH.
HuruOpuaHoe ckpemmuBaHue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHUCHUMOIO

HaCJICJOBAHUS IIPU3HAKOB. LII/ITOJ'IOFI/IIJCCKI/IC OCHOBBI )II/IFI/I6pI/IJIHOFO CKpCIIBaHM:.



CuerienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CueniieHHOe HaclieJ0OBaHHe
I'€HOB, HAPYIIEHUE CUEIICHUs MEXAY 'eHaMu. XpOMOCOMHAs TEOPHsI HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXaHHU3M OIPENENIEHUs 10Jia. AYyTOCOMBI M ITOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHblli M TreTeporaMeTHBIM MoJ. I'eHeTnyeckas CTPyKTypa IMOJOBBIX
xpomocoM. HaciienoBanue npu3HakoB, CHEIICHHBIX C TIOJIOM.

I'enotnn kak nenoctHas cucrema. [lneroTponuss — MHOKECTBEHHOE JCHCTBHUE TEHA.
MHOKECTBEHHBIN aJuIenu3M. B3anMOJEeHCTBUE HEAUICIBbHBIX T'e€HOB. KOMILIEMEHTapHOCTS.
Onucras. [lonumepus.

['eHETUYECKUIT KOHTPOJIb pa3BUTUS PACTCHMM, JKMBOTHBIX M YEJIOBEKAa, a TakKkKe
(GU3MONOrMYECKUX TMPOLIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHkuuid. [‘eHernueckue
MEXaHU3Mbl CUMOHMOT€HE3a, MEXaHU3MbI B3aUMOJCUCTBUA «XO3IMH — MapasuT» U «XO3AUH —
MUKpoOnoOM». ['eHeTnueckre acreKTbl KOHTPOJISI 1 U3MEHEHUS HacJIeICTBEHHON NH(OpMAallUY B
ITIOKOJICHUAX KJIIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetst: I'. Mennens, T. Mopras.

Tabmuubl u cxeMbl: «IlepBblil 1 BTOpOil 3aKkoHbl Mennens», «Tperuii 3akoH MeHuens»,

«AHanm3upymomee — ckpemuBaHue», — «HemomHoe — gommHMpoBaHue», — «ClEIUIEHHOE
HacJIeOBaHUE MpPHU3HAKOB Yy JApo3odpmib», «l'eHetnka mnona», «Kapuortun uenoBekay,
«Kapuotunn ~ npozodpunsl»y,  «Kapuotun — nrunb»y, — «MHOXECTBEHHBIM  ajuIEIU3M»,

«B3anmonencTBrue reHOBY.

O6opynoBanue: MOJENb ISl AEMOHCTpPALlMK 3aKOHOB €IMHOOOpa3usi rMOpHUIOB MEPBOTO
IIOKOJICHHUs. U PACIICIUICHUS IPU3HAKOB, MOJEIb Ul AEMOHCTpALMUd 3aKOHA HE3aBUCUMOIO
HACJICIOBaHNS IPU3HAKOB, MOJENb JJIsI IEMOHCTPALIMHU CLEINICHHOIO HACJIeI0BaHus IIPU3HAKOB,
CBETOBOI MUKPOCKOI, MUKpoItipenapart: «/Ipo3oduiiay.

IpakTnueckass padora «V3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUS Y
TIPO30(DHITBD.

IIpakTuyeckas padora «VI3ydyeHue pe3ynbTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
JIPO30(DHITBD.

Tema 13. 3aKoOHOMEPHOCTH U3MEHYUBOCTH

B3auMogeiicTBue reHotuna u cpenbl npu (popmupoBaHuM (peHoTuna. M3MeHYUBOCTH
nmpu3HakoB. KadecTBEHHbIE W KOJIMYECTBEHHbIE IIPU3HAKW. DBuasl W3MEHYMBOCTH:
HEHACJIEICTBEHHAsl U HACJIEICTBEHHAs.

MoaudukanoHHas U3MEHUYUBOCTb. Poisib cpenbl B (popmMupoBaHUM MOAU(GUKAIIMOHHON
n3MeHunBocTH. HopMa peakiuu npusHaka. BapuannoHssiil psg u BapuanronHas kpusas (B.
HNoranncen). CoiicTBa MoAU(PUKATMOHHON U3MEHYUBOCTH.

I'enoTnnnueckass W3MeHUYMBOCTH. (CBOICTBAa TE€HOTHUIIMYECKON HW3MEHYHMBOCTH. BuIbI
TeHOTUIIMYECKON U3MEHYMBOCTU: KOMOMHATHUBHASA, MyTallMOHHASL.

KomOunaTuBHas u3MeHYMBOCTh. Mei03 M MOJIOBOM TMPOIECC — OCHOBA KOMOWHATUBHOM
U3MEHUYMBOCTU. Ponb KOMOMHATUBHOM  HM3MEHYMBOCTM B  CO3JaHUM T€HETUYECKOIO
pa3Hoo0pasus B mpezenax OAHOro BUa.



MyTaimoHHass M3MEHYMBOCTb. Buapl MyTanui: TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHblE M HMHAYUUPOBAHHBbIE MyTalMH. SJAEpHBIE U UUTOIJIA3MATUYECKUE MYTalluu.
ComaTtnueckne M TOJIOBbIE MyTalud. [IpuYMHBI BO3HMKHOBEHMSI MyTalui. MyTareHsl U HX
BJIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacienctBeHHOM wu3MmeHunBocTH (H.M. BaBuion). BHesinepHas M3MEHYMBOCTH U
HACJIEJICTBEHHOCTb.

Onucenemurxa u IMUSEHOMUKA, POJb INULEHEMUYECKUX (HAKMOPO8 8 HACIeO008aHUU U
UBMEHYUBOCNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpanuu

IToprpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBunos.

Tabmuubr u cxembl: «Bumasl W3MEHUMBOCTHY, «MoaupuKaMoHHasT W3MEHYHUBOCTHY,
«KomOuHaTuBHAsE ~ M3MEHYUBOCTHY, «Melo3», «OmnogorBopenue»,  «leHeTuyeckue
3a00seBaHus YeIOBeKay, «BUIbI MyTaliuiiy.

OOopynoBaHue: >KMBbIE U TepOapHbIE JK3EMIUISIPbl KOMHATHBIX PACTEHHM, PUCYHKH
(boTorpadum) )KMBOTHBIX C Pa3IMUYHBIMU BUIaMU U3MEHYUBOCTH.

JlaGopaTtopnass pabGora «UccienoBanne 3akOHOMEpPHOCTEH  MOAUGUKAIMOHHON
M3MEHUYMBOCTH. [locTpOoeHrE BapruallMOHHOIO psiia U BAPUALMOHHON KPUBOM.

IIpakTuyeckas padora «MyTtauu y Apo30¢uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTnka 4esioBeka

Kapuotun wenmoBeka. MexayHapoHass mporpaMma HCCIEIOBaHUS T€HOMA YEJIOBEKA.
Metoabl U3y4yeHus TeHETHUKU YelIOBEKa: FeHEaOTUUEeCKUN, OJIM3HEI[OBBIN, IIMTOTCHETUYECKUIA,
MOMYJISIMUOHHO-CTATUCTUYECKUH, MOJIEKYJISIpHO-TeHeTHUeCKuil. COBpPEMEHHOE ONpEe/IeIICHHE
TE€HOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE, T'€HOTUIIMPOBAHME, B TOM YKCIE C IOMOIIBIO
[111P-ananu3a. HacnencrBennbie 3a0osieBaHusl yeloBeKa. ['€HHbIE M XPOMOCOMHBIE OO0JIE3HU
YeJIOBEeKa. bONe3HM C HACHEACTBEHHOW NPEAPACIIONOKEHHOCTHIO. 3HAYCHUE MEIUIIMHCKOU
TCHETUKA B TPEJOTBPAIICHUH U JICYCHUH TEHETUYeCKHX 3a00JieBaHU uenoBeka. Menuko-
T€HETUYECKOE KOHCYJIbTHUpOBaHUE. (CTBOJOBBIE KIETKU. [IOHATHE «TEHETUYECKOTO TIpy3ay.
DTHUYECKHE aCTIEKThI UCCIEA0OBaHUI B 00JaCTH peJaKTUPOBAHMUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpbl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K (PU3MYECKOMY M
XUMHUYECKOMY 3arpsA3HCHUIO OKPYXaloUIEH cpeabl. |'eHeTndeckas MnpeapacrnoliokKEHHOCTh
YEJIOBEKA K MAaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuiel U cxembl: «KapuoTum 4denoBeka», «MeToasl M3yueHUs] TEHETHUKHU YeIOBEKay,
«I"enernyeckue 3a001€BaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHAIU3 POLOCIOBHOW.

Tema 15. Ceslekuiusi OpraHu3MoB

JlomecTuKanusa W CceleKluus. 3apoXKIEHUE CEJIeKUMU W JoMmecTukanuu. Yuyenue H. .
Basunosa o LleHTpax mporCcX0KA€HUSI © MHOTO00pa3ust KyJIbTYpHBIX pacTeHuil. Posnb cenexuuu
B CO3/IaHMM COPTOB pACTEHHM W Tmopod KUBOTHBIX. CopT, mnopoda, TaMM. 3aKOH



TOMOJIOTHYECKHUX PAJIOB B HACIEICTBEHHOW n3MeHunBocTu H. M. BaBuiioBa, ero 3HaueHnue miis
CEJIEKIIMOHHOW pabOoThI.

Metonsl ceneKImoHHON paboThl. CKyCCTBEHHBIM OTOOP: MAacCOBBIM W MHAUBUTYaIbHBIN.
Otarnbl KOMOMHAIIMOHHON cenekiuu. VcnpiTanue npousBoAuTeNield mo noroMctBy. OtOop mo
TCHOTHITY C TIOMOIIBIO OIICHKH (PEHOTHUIIa TIOTOMCTBA M OTOOP MO TEHOTHUITY C TOMOIIBIO
ananuza /JHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOM paboThl. PamvanimoHHBI U
XUMUYECKUA MyTareHe3 Kak MCTOYHUK MYTallUd Yy KyJbTypHBIX (DOPM OpraHU3MOB.
Hcnonb3oBaHne TEHOMHOIO peAaKkTUpPOBaHUS W MeToJoB pexkomOuHaHTHbIX JHK mms
MOJyYEHUS UCXOJHOTO MaTepuana JJjisl CEJICKINH.

[Tonyuenue monurionnoB. BrHyTpuBumoBas rtubOpuamsanus. biau3kopoacTBeHHOE
CKpelIuBaHue, Wiv MHOpuauHT. HepoicTBeHHOE CKpeluBaHue, uiu ayropunur. ['ereposuc u
ero mnpuuyuHbl. Vcnonp3oBanue rerepo3uca B cenekimu. OTmanéHHas TUOPUAN3AIMAL.
[Ipeononenre Oecrionus MEXBUIOBBIX TUOPUAOB. JIOCTIKEHUS CENEKIUM DPACTCHUH U
KUBOTHBIX. «3€1E€HAs PeBOIOYUAN.

CoxpaHeHHE Y U3YUYEHUE T€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTECHUHW U UX JIUKHX
pojuuen IS CO3/1aHusI HOBBIX COPTOB M TUOPHUIOB CENbCKOXO03IUCTBEHHBIX KYJIbTYp. M3)yueHue,
coxpanenue U ynpasieHue 2eHemuidecKuMU pecypcamu CceibCKOX03AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YENAX VIYUULEHUS CYWECMBYIOWUX U CO30AHUsSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NPUMEHeHUeM COBPEMEHHBIX MeMOo008 HAYUHbIX UCCIe008aHUll, Nepeoos8blx uell U
NepCcneKmuBHbIX MexHOI02UM.

JdeMoHcTpanuu

[Toptpersr: H. W. BaBunos, U. B. Muuypum, I'. /1. Kapneuenxo, II. I1. JIykbstnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «LIeHTPBI TPOUCXOKICHUSI 1 MHOTOOOpa3usl KyJbTYPHBIX PAaCTCHUIY,
«3aKOH TOMOJIOTMYECKUX PSAI0B B HACIEACTBEHHOM H3MEHUYMBOCTH», «METoAbl CEeleKuuny,
«OTtnanéunas rudbpuauzanus», «MyrtareHesy.

JlaGopaTopnasi pabdora «/3ydyeHue cOpTOB KyJbTYPHBIX PACTEHHN W MOPOJ JOMALIHUX
KHUBOTHBIX).

JlabopaTopHas padora «/3yyeHrne METON0B CEIEKIINU PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

IKekypeusi «OCHOBHBIE METOJIBI U JOCTUKEHUS CEJEKIMH PACTEHUW U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TUIEMEHHYI0 ()epMy, COPTOUCTIBITATECNIbHBIA YUaCTOK, B TEIUIMYHOE
X03MCTBO, B JTAOOPATOPHIO arpOYHUBEPCUTETA TN HAYYHOTO IICHTPA)».

Tema 16. buorexHos0rust ¥ CHHTETHYECKAs1 OMOJIOT U

OOBEKTHI, HCIONB3yeMble B OWOTEXHOJOTHH, — KIETOYHBIC W TKAHEBBIE KYJIBTYPHI,
MUKPOOPTAaHU3MBI, HMX XapaKTepUCTUKA. TpaaWIlMOHHAas OWOTEXHOJOTHS: XJIeOOMeueHue,
MOJTyY€HHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEuE. MUuKpoOHosornueckuii cuaTe3. OOBEeKThI
MUKPOOHOJIOTUUECKUX TeXHOJIorui. [Ipon3BoacTBO O€Ka, aMUHOKUCIOT U BUTAMHUHOB.



Co3naHue TEXHOJOTMA M HMHCTPYMEHTOB  LIEJICHANIPABIEHHOTO  HM3MEHEHUs U
KOHCTPYHMPOBAHHsI TEHOMOB C LIEJIBIO MTOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIINX
HE BCTpEUaroIuecs B Npupoie OMOCUHTETHUECKUE MY TH.

Knerounas mnxkenepus. MeTtoapl KyJIbTypbl KJIETOK M TKaHEH PACTEHUN M YKUBOTHBIX.
Kpuobanku. Comatuueckass rubpuauzanus U coMaTHUeCKuid smOpuorenes. lMcmonbp3zoBaHue
ranjoOuIOB B CEJNEKUHMHM pacTeHuu. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnoavzoeanue
MOHOKIOHANbHBIX U NOAUKTOHAILHBIX aumumes 8 Mmeouyune. VICKyCCTBEHHOE OIJIOJIOTBOPEHHUE.
PexoHCTpyKIHST SIMUEKIETOK W KJIOHUPOBAHUE YKUBOTHBIX. METONI TpaHCIUIAHTALHUH SAEp
KJIETOK. TexHonocuu 0300poséieHus, KylbMUBUPOBAHUS U MUKPOKIOHAILHO20 PAIMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX K)IbMYP.

XpOMOCOMHAas1 U TeHHasl UHXKeHepus. VICKyCCTBEHHBI CHHTE3 I'€Ha U KOHCTPYUPOBAHHUE
pekoMOuHanTHeIX JIHK. Co30anue mpanceennwvix opeanuzmos. JIOCTUKEHUS U TIEPCIICKTUBBI
XpPOMOCOMHOW M TEHHOW WHI)KEHEPUH. ODKOJIOTUYECKHME U JTHYECKHE MpoOJeMbl Te€HHOU
WH)KEHEPHUH.

Memuuunckue onorexnosoruu. [loctrenomuas uudposast MmeauuuHa. [1I[P-auarnoctuka.
MeTaOoOMHBIN aHaNM3, TEHOIEHTPUYECKUN aHaau3 IMpOTEeOMa YEJIIOBEKa JUIsl OLICHKU
COCTOSIHMSI €r0 370pOBbsl. Mcnonp30BaHue CTBOJIOBBIX KJIETOK. TaprerHas tepanus paxa. 3D-
OMOMHXEeHepust Uil pa3pabOTKU (PyHIAMEHTAJIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3JaHUsl KOMIUIEKCHBIX TKAHEM COYETAaHMEM TEXHOJIOTHMM TpPEXMEPHOro OWONPUHTUHTA U
ckaddosauHra 15 peleHus 3a1a4 NepCOHATM3UPOBAHHON MEIULIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 00€CHedYeHUs: KOMOMHUPOBAHHOM 3alllUTHI OT
Bo3Oyautenerd OPBU, ycraHnoBieHrne MOJEKyISpPHBIX MeXaHU3MOB (yHKiuonupoanusi PHK-
COJIEpIKalINX BUPYCOB, BHI3BIBAIOIINX 0CO00 ONAcHbIE 3a00JI€BaHUS YEIOBEKA U JKUBOTHBIX.

JemoHcTpanumn

Tabmuupr u  cxembl: «lcronb3oBaHME  MHUKPOOPraHU3MOB B MPOMBIILIEHHOM
IpOMU3BOJCTBEY, «KiletouHas nwxxenepusn», «I'eHHass HHXKEHEPU».

JlaboparopHnasi pa6ora «/3yueHue oObeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «llonyuyeHne MOJTOYHOKUCIBIX MPOLYKTOBY.

JIKckypeus «bHOTEXHOJIOrUs — BaKHEHIIasi IPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MTPOU3BOACTBO)».



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT N
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS OOyYarOIIMMUCS
MIPOTPaMM CPEIHETO 00111eT0 00pa30BaHUsA: JIUYHOCTHBIE, METAIIPEIMETHbBIC U IPEIMETHBIC.

B cTpykType NHMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI TIO OMOJIOTHH BBIICICHBI
CICAYIONIME COCTABJISAIONIME: OCO3HAaHHE OOYYaIOIIMMHUCA POCCHUHCKON  IpaXJaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHHIO,
Hanuyue momusayuu K OOYUYECHHIO OWOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX
yOCXKICHUI JTUYHOCTA HAa OCHOBE KITFOUEBBIX IMEHHOCTEW W MCTOPHYCCKUX TPAAUIUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YyYaIOMNUXCS PYKOBOJCTBOBATHCS B
CBOCH  JESATENBHOCTA IIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, TPHUCYLIIUMU  CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NPABOCO3HAHUS  DKOJOTUYECKON  KYJbTYpHI,
cnocobHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIMIHOCTHBIE PEe3yNbTaThl OCBOCHUS MPOTPAMMEI 10 OMOJIOTHH JTOCTUTAIOTCS B €IUHCTBE
y4eOHOH W BOCTIMTATEIILHON NEATEILHOCTH B COOTBETCTBHH C TPAJAWIIMOHHBIMH POCCHHCKAMU
COILIMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, TIPUHSITHIMU B
oOlliecTBe TMpaBUjaMU M HOPMaMd TOBEJCHUS U CIOCOOCTBYIOT MpolieccaM CaMOITO3HAHUS,
CaMOBOCTIMTaHHS M CAMOPA3BUTHS, Pa3BUTHS BHYTPCHHEH MO3UIIMHM JTUYHOCTH, MTAaTPHOTU3MA U
YBOKEHUSI K 3aKOHY WM MPABOMOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJICHHIO, B3aUMHOIO
YBaXEHHUsA, OCEPEeKHOTO  OTHOUIEHUS K  KyJbTYpHOMY  HACIEOUI0O U TPAIUILUAM
MHOTOHAIIMOHAJIBHOTO Hapoa Poccuiickoit denepanuu, IpUpoJIe U OKPYKAIOIIEN CpEE.

JImdHOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOTO TpeaMera «broiaorus» A0mKHBI OTpaXaTh
TOTOBHOCTh M CLIOCOOHOCTh OOYUaOIINXCSI PYKOBOJICTBOBAThCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIUCH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpHEHTAIlMH, TIO3UTHUBHBIX BHYTPECHHHX
yOEXIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
pacHIMpeHUe KU3HEHHOTO OIbITa M OMBITAa ACATEIHHOCTA B MPOIECCE peaTU3aliil OCHOBHBIX
HaIlpaBJICHUN BOCITUTATCIIBHON JCATEIHHOCTH, B TOM YHCIIC B YaCTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMK  OOydYaromerocs Kak aKTHUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TMpaB W OOS3aHHOCTEH, yBaXCHUE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATECTLHOCTH MPHU CO3AaHUN YUCOHBIX MPOCKTOB,
pEIICHNH Y4EOHBIX U MO3HABATEIHHBIX 33]1a4, BHIMIOJTHECHUH OUOJIOTHIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ ONPENENSATh COOCTBEHHYIO TO3UIIUIO 110 OTHOIICHWIO K SIBICHHSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHHWE yYHTHIBATh B  CBOMX JCHCTBUAX HEOOXOJAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMH YOCKICHUSMH, KYJIbTYPHBIMU IIEHHOCTSMH U COIIHATBHBIM
M0JIO)KCHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECCE COBMECTHOTO BBIMIOJHEHUS] YYEOHBIX,
MO3HABATENIbHBIX W HCCIEIOBATEIIbCKUX 3a/a4, YBAXKHUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIMOHEHTOB TIPH OO0CYKICHUN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCThH K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IpakIaHCKON MIACHTUYHOCTH, IaTPUOTU3MA, YBAKEHUS K
CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoamHOM, ropmoctu 3a CBOM Kpal, CBOIO
Ponuny, cBOH S3BIK U KYJBTYPY, MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEOUIO M TNaMITHUKAM IPUPOJIBI,
NOCTHKEHUAM Poccuu B HayKe, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OILICHMBAaTh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHHE M Ppa3BUTHE
OMOJIOTHH, MIOHUMaHUs 3HAYCHUS] OMOJIOTUM B TTO3HAHUU 3aKOHOB MPUPOJIbI, B )KM3HU YEJIOBEKA
Y COBPEMEHHOT'0 O0IIECTBA;

uzeitHas yOoexxIEHHOCTh, TOTOBHOCTD K CIIyKEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHHWE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSCH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOUM pPOAMUTENISM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHUS LIEHHOCTEN CEMEWHOW WU3HU B COOTBETCTBUU C TPAAMIUSMHU HAPOIOB
Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUIA;

MMOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHUIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMJICHHE MPOSIBIATH
Ka4yeCcTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHUsi, (OPMHUPOBAHMSI KYJLTYPbl 30POBbSI M
IMOIMOHAJILHOTO 0JIaronoJyumsi:

MOHUMAaHUE W pealn3alus 3I0pOBOT0 U Oe30macHOTo o0pasa KU3HH (30POBOE MUTAHUE,
COOJI0/IeHe TUTHEHNYECKUX MPABHUII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryispHas (Qusnueckas aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 3JI0POBBIO;



MOHUMAHWE I[IEHHOCTH TPaBWJI WHAWBUAYAJbHOTO U KOJUIGKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAITUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJCH;

OCO3HAHWE TOCIEICTBUA M HENPUSTHUS BPEAHBIX NPHUBBIUEK (YIOTPEOJICHUS AaJIKOroJid,
HApPKOTUKOB, KypEeHHS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTH K aKTUBHOM JICSITEIIBHOCTH TEXHOJOTUYECKON U COMMAIBHON HANPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATH, IUIAHUPOBATH U  CAMOCTOATENBHO  BBIMOJHATH — TaKylO
JEeSTENbHOCTD;

WHTEpPEC K Pa3IuYHbIM cdepaMm TpodecCHOHATBEHON IesSTEIPHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBINA BBIOOp OyIyIIel MpodeCCuu 1 peaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHUIO M CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCer
KU3HH,

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH IEJIECO00pa3HOE OTHOIICHNE K MPUPOJIE KaK NCTOYHUKY KM3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBaHUS,

MOBBIIICHUE YPOBHSA AKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa IUIAHWPOBAHUS
MOCTYIKOB M OLIEHKH X BO3MOKHBIX IMOCJIEACTBUH JJIs1 OKPY>KAIOIIEH CpeIbl;

OCO3HaHME TI00aTFHOTO XapaKTepa SKOJIOTHICCKUX MPOOJIeM U ITyTeH MX PEIICHHUS;

CITOCOOHOCTH MCIOJIb30BaTh MPHUOOpETaeMble TTPH U3YICHUH OMOJIOTHU 3HAHWS M YMCHHSI
MIPU PEIICHUH TPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM TPHUPOJIOIOIB30BAaHUEM (COOIIOICHHE
MpaBuJI TOBEJCHUSI B TMPHUPOJE, HAMPABICHHBIX HAa COXpPAaHEHHWE PABHOBECHSI B IKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEMPHATHE ICHCTBUN, MPUHOCSIINX BPEA OKPYKAIOIICH TPHPOAHOU Cpee,
yMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTHUYECKHUE TOCISACTBUS MPEITPUHUMAEMBIX
JNEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYHUE Pa3BUTOTO HSKOJOTMYECKOTO MBIIUICHHS, JKOJIOTMYECKOW KYJIbTYpbI, OIbITa
JESATEILHOCTH DKOJOTUYECKON HANpPaBJICHHOCTH, YMEHHS PYKOBOACTBOBAaThCS HUMH B
MMO3HABATEIIbHONH, KOMMYHUKATHBHOW M COIMAJIBHON TPAKTUKE, TOTOBHOCTH K YYacCTHIO B
MPAKTUYECKOMN EATETbHOCTH KOJOTUYECKON HAITPABJICHHOCTH;

8) HeHHOCTH HAYYHOTI' 0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM W OOIISCTBEHHON TMPAaKTHKW, OCHOBAHHOTO Ha JHAJIOTEe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHKE SI3bIKOBOM M YMTATEIILCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBUS
MEXTy JIFOJIbMU U TTIO3HAHUSI MHPA;

MOHUMaHue crenuuKkn OMOJIOTMH KaK HayKH, OCO3HaHHS €€ pojau B (POPMUPOBAHUU
paIMOHAIIBHOTO HAYYHOTO MBIIJICHUS, CO3TaHHUH IICJIOCTHOTO TPEICTABIICHUS 00 OKPY KaIOIIeM
MHpE KaK O CIWHCTBE NPHUPOABI, 4YEIOBEKa W OOIIecTBa, B TO3HAHWW IPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH IPOoOJIEM COXPAHEHHsI IIPUPOTHOTO PABHOBECHS;



yOSXKAEHHOCTh B 3HAYMMOCTH OHMOJOTHH JUIsI COBPEMEHHOM LMBUIN3AIMU: O0EeCTIeueHUs
HOBOTO YPOBHSI Pa3BUTHSI MEAUIIMHBI, CO3/1aHNE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUYECTBA, MIOMCKA IMyTEH BBIXOJA U3 TI100aIbHBIX
HKOJIOTMYECKUX MPOOJIeEM U 00ecTieueHHs epexoia K yCTOMUUBOMY Pa3BUTHIO, PAllMOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyUYEHUU OMOJOTMYECKHX 3HAHWUU B IIEJIAX MOBBIIICHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOM dYacTu (yHKIHMOHAIBHOM
IPaMOTHOCTH O0yUaronuxcs, GopMUpyeMOil Ipu U3yueHUU ONOJIOTUH;

NOHMMaHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIONb3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJIb30BaTh NOJIy4aeMble 3HAHUSA I aHauu3a W OOBSCHEHHUS SIBICHUUN
OKPY’KAIOIIETO MHUPA U MPOUCXOJALIIMX B HEM H3MEHEHUW, yMEHUE JeNaTb OOOCHOBAHHbBIE
3aKJIIOUEHUSI HAa OCHOBE HAyUYHbIX (AKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI IMOJIy4YECHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BaTh OHOJOTMYECKHE 3HAHUS JJI1 pElICHUs
po0JIeEM B pEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HAHHWE LIEHHOCTU HAyYHOM AESITENbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
HCCJIEN0BATENBCKYIO IEATEIBHOCTD HHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHMM MO OWOJOTMU B COOTBETCTBUHM C KM3HEHHBIMU
MOTPEOHOCTSIMHU.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOTO mpenMera «bHOJIOTHS» BKIFOYAIOT:
3HaUUMbBIE 11 (DOPMUPOBAHHMS MHPOBO33PEHUS OOYYAIOIIMUXCA MEKIUCIUTLINHAPHBIC
(MeXTIpeIMeTHbIE) OOIeHAyYHbIE TOHSATHS, OTpaKaloIIHe IIEJIOCTHOCTh HAyYHOW KapTHHBI
MHpa U crienudrKy METOJIOB IMO3HAHUS, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX Haykax (BEIECTRBO,
SHEPrus, SBJICHHUE, MPOIIECC, CUCTEMa, HAy4HBIH (DAKT, TMPHUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpWs, WCCIACAOBaHUE, HAOMIOACHUE, W3MEPEHHE, OKCICPUMEHT U JPYyTHE);
YHUBEpCaJIbHbIC Y4eOHBIC NEWCTBHS (TI03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHUBHEIC),
obOecrieunBarmue  (GopmupoBaHue  (PYHKIIMOHAIBHOW  TPAMOTHOCTH U COIHMAIBHOMN
KOMIIETCHIIMM  OOYYalOIIMXCSA;, CHOCOOHOCTh OOYYaroIIMXCS MCIOJb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIEC, MUPOBO33PEHUYCCKNE 3HAHWUS M yHUBEPCAIbHBIC YUCOHBIC NECHCTBHS B
[I03HABATEIIbHOW U COLMAIIBHOUN IIPAKTHKE.

B pesynbrare u3ydeHus OWUOJOTUM Ha YpOBHE CpeaHero oOIiero oOpa3oBaHUA Y
oOyyarorerocss 0ynyT chopMHpOBaHbI MO3HABATEIbHBIE YHUBEpPCAJIbHBIC YUCOHBIC ICHCTBUSA,
KOMMYHUKATHUBHBIC yHUBEPCAJIbHBIC YyYEeOHBIC JEHUCTBUS, PETYJSITUBHBIC YHUBEPCAIbHBIC
y4eOHbIE ICHUCTBUS, COBMECTHAS ACATEIBHOCTb.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHETO OOIIero 0oOpa3oBaHUs
JOJDKHBI OTPaXKaTh:



OBJaeHne YHUBEPCAIbLHBIMYU YUeOHBIMH MO3HABATEIbHBIMU J€CTBUAMM:

1) 6a3oBble JJOrHYecKHe AeiiCTBUSI:

CaMOCTOSTENbHO (OPMYJIMPOBATh W aKTyalIM3UpoBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONB30BaTh MPU OCBOCHUW 3HAHUN NPUEMBI JIOTUYECKOTO MBIILICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHWS, Kiaccuukamuu, 00O0OIIEHUS), PACKPhIBATh CMBICT OHOJOTHYECKHUX
MOHATHUM (BBIIETATH UX XapaKTEPHbIC MPU3HAKY, YCTAHABINBATH CBS3U C APYTUMU MOHATUSIMU);

OMpeNensaTh LEeIu ACATENbHOCTU, 3aJaBasi IMapaMeTpbl U KPUTEPUM HMX JIOCTHKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEITEIILHOCTHU C MOCTABICHHBIMU 1EIISIMU;

MCIIOJIh30BaTh OMOJIOTHUECKUE TIOHATHS NJIsi OOBSICHEHHsS (AKTOB U SBJICHHUMA >KUBOU
MPUPO/IBI;

CTPOUTH JIOTUYECKHE paACCYXICHUsSI (MHIYKTUBHBIC, JEAYKTHUBHBIC, IO aHAJIOTUH),
BBISIBIIATh 3aKOHOMEPHOCTU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX, (OPMYIHPOBATH
BBIBO/IbI Y 3aKJIIOUYCHUS;

MIPUMEHSATh CXEMHO-MOJIEJIBHBIE CPEICTBA JJIsI MPEICTABICHUSI CYIIECTBEHHBIX CBSI3EH U
OTHOIIICHUI B M3ydaeMbIX OMOJIOTHYECKHX OOBEKTAaX, a TakKe MPOTUBOPEUUN Pa3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX HHOOPMAIIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIN3a UMEIOIIUXCS MaTepPUATTbHBIX
1 HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIILHOCTh, OIEHWBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OIICHUBATh PUCKHU MOCIIEACTBUM €SI TEIHHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSIX peEalbHOT0, BUPTYaJbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE eHCTBUS:

BJIAJICTh HAaBBIKAMHU Y4YEOHO-MCCIIEIOBATENHLCKOM U MPOEKTHOM NIESITEIbHOCTH, HaBbIKAMU
paspernieHus: mpooJeM, CIOCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB
pelIeHUs MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIUYHBIX METOIOB [TO3HAHUS;

WCIIOJB30BaTh PAa3JIMYHbIC BUJIBI JIEATEIBHOCTH IO IMOJYYEHUI0O HOBOTO 3HAHMS, €ro
HMHTEpIIpeTalny, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYyallUsX, B TOM YHCJE MpU
CO37IaHUU YUYEOHBIX U COIIHAIBHBIX MPOEKTOB;

(dbopMHUpPOBATH HAYYHBIN THI MBIIUICHUS], BIAJETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh M (POPMYJHMPOBATh COOCTBEHHBIC 3a/Ja4d B OOPa30BATEIIbHOM NEATEIIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSA3M U aKTyallM3UpOBaTh 3ajady, BBIIBUTATh
TUNIOTE3y €€ pEeIIeHUsl, HAXOAWTh AapTyMEHTHl /i1 JOKAa3aTeIbCTBAa CBOMX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBATh TMIOJYUYCHHBIE B XOJAEC pEIICHUS 3aJayd pe3yJbTaThl, KPUTHYECKU
OIIEHUBATh UX JIOCTOBEPHOCTD, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSIX;



JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIA MOUCK IMEpPEeHOCa CPEICTB U CIOCOO0B NEHCTBHS B
npodeccruoHaIbHyI0 Cpeny;

yMETh [EpPEHOCUTh 3HaHUS B  I[IO3HABATEJIbHYI0O W  MPAKTUYECKyl0 objactu
KUZHEACATEILHOCTH;

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJICU, MpeJaraTh OPUTHMHAIbHBIE TMOAXOJbl U PEUICHUS, CTaBUTh
npo0JIeMbl U 3aJ1a4u, I0MyCKAIOIINUE aJTbTEPHATUBHBIEC PEIIICHUS.

3) paboTa ¢ nunpopmanueii:

OpPUEHTUPOBATHCA B PA3TUYHBIX MCTOUYHHMKAX HHPOpMaANUU (TEKCTEe yueOHOro mocooOwus,
HAyYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHISCKUX CIOBAPSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHAIM3UPOBATh HHGOPMAIMIO PA3IUYHBIX BUIOB U (opm
MIPEICTABIICHUS], KpUTUYECKH OLICHUBATH €€ I0CTOBEPHOCTh U HEMIPOTHUBOPEUUBOCT;

dbopMyIMpOBaTh 3aMpPOChl W TMPUMEHATH Pa3IMYHBIE METOJBI MpPU TMOUCKE U OTOOpe
OunoJsiornyeckor nHPpopmaIu, He0OXOUMMOM ISl BEITIOJIHEHUST YUEOHBIX 3a/1a4;

MpUOOpETaTh OMBIT MCHOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPUIECHCTBOBATh KYJbTYPY aKTUBHOT'O UCITOJIb30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (QOpMYy TMPEACTABICHUS OHOJOTUYECKOMN
nH(popmanuu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE);

WCTIOJb30BaTh HAyYHBIM S3bIK B KauyeCTBE CpEACTBa MNpU padoTe ¢ OMOJIOrMYECKOU
nHpopmaluen: NpUMEHSITh XUMUUYeckue, (U3NYecKue U MaTeMaTHUYEeCKHUE 3HAKHM U CHUMBOJIBI,
dbopmynbl, abOpeBuaTypy, HOMEHKIATYPYy, HCIIOIb30BaTh M IPEOOPA30BHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIJIETh HAaBBIKAMHU pacliO3HaBaHWs W 3aluThl WH(OpMaluu, UHPOPMAITMOHHOMN
0€30MacHOCTH JIMYHOCTH.

OBjajieHHe YHMBEPCAJbHBIMM KOMMYHUKATUBHBIMH J1€ICTBUSIMU:

1) o0menue:

OCYIIECTBISITh KOMMYHHUKAITUU BO BcexX cdepax >KU3HU, aKTUBHO y4acTBOBATh B JUAJIOTE
WU JIUCKYCCUU MO CYIIECTBY OOCY’KJ1aeMoil TeMbl (YMEHHE 3a/laBaTh BOMPOCHI, BHICKA3bIBAThH
CY>XJICHUSI OTHOCUTEIBHO BBINIOJHEHUS TIpeajiaraéMoi 3aJayd, Y4YUThIBaTh HHTEPECHl U
COTJIACOBAHHOCTH MO3UIIMM IPYTUX YYACTHUKOB AUATOTa WU JUCKYCCHH);

pacno3HaBaTh HEBEpOadbHBIE CPEJCTBAa OOIICHMS, TOHWMATh 3HAYCHHE COLUATBHBIX
3HAKOB, MPEJNOCHUIOK BOSHUKHOBEHUSI KOH(MIUKTHBIX CUTYalUi, YMETh CMT4aTh KOHMIUKTHI
1 BECTH MIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIIEHHS M B3aMMOJCHCTBUSI, MOHUMAaTh HaMEpPEHMUSI
JIPYTUX JIOJEH, MPOSBISTh YBAKUTEIBHOE OTHOIIIEHUE K COOECETHUKY M B KOPPEKTHOM (opme
(bopMyTUPOBaTH CBOU BO3PAKEHUS,

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB.



2) cOBMeCTHAs 1eATeJbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMAHAHON W MHAUBUIYaJbHOW pabOThI IpU
pelIeHNH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh TPUMEHEHUS TPYIIOBBIX
(dhopM B3aUMOJICHCTBUSA MPHU PEILICHUN YYeOHOH 3a1auH;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX NEHCTBHI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)J0ro 4ieHa KOJIJIEKTHBA,

MIPUHUMATh LEJIM COBMECTHOM JI€ATEIbHOCTH, OpPraHW30BbIBATH W KOOPAHHHPOBATH
NEUCTBUS MO €€ JTOCTMIKEHUIO: COCTaBJIATH IUIAH JEUCTBUM, PacCHpeAcssiTh POJIA C YUYETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHHMBATh Ka4eCTBO CBOETO BKJIAJa U KaXJIOT0 YYaCTHHKA KOMaHIbl B OOIIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IMPOEKTHI, OLICHUBATH HUJIEH C IO3HUIIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IUYHBIX CHUTyalHUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OHMOJIOTUYECKUE 3HAHUS IS BBISBICHUS MpoOJeM W HMX pEHICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYalIUIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUU IIEJIEBBIE U CMBICJIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M MOCTYNKAX MO OTHOIICHHIO K UBOW NPHUPOJE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKpY>KaroIlUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATEIbHYIO JESTEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh W (HOPMYJIMPOBATh COOCTBEHHBIE 3aJayu B 0Opa30BaTEIbHOW JEATEIBHOCTU U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATh IUIaH PELIEHUs MPOOJIeMbl C YUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CHUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHbBIX MPEINOYTECHHUI;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEUICHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaThH (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKOH IPYIUIIUNA B PA3HBIX 00JIACTAX
3HAHUH, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIA/ICTh HaBBIKAMU TO3HABATEIHHON pedIeKCHM KaK OCO3HAHMS COBEPIIAEMBIX JEUCTBUI
U MBICIUTEIBHBIX MPOLECCOB, HMX pe3yJbTaTOB M OCHOBaHUM, WCIOIb30BATh MPUEMBI
pedaexcun s OLEHKU CUTYAIlMH, BHIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUSI 10 UX CHUKEHHUIO;



IIPUHAMATh MOTUBBI U apTYMEHTBI IPYTHUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIBHOCTH;
3) npuHATHE ce0Os U APYTUX:

NPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI M aPTYMEHTBI IPYTUX [IPY aHAJIU3€ PE3YNIbTATOB JEATEIbHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JIPYIUX HA OLIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeI0BEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOCHHS coJiepKaHHUs yueOHoro mnpeamera «buomorus» Ha
yrayOnéHHOM  ypOBHE  OpUEHTHMpOBaHbl Ha  oOecreueHue MpodUILHOTO  00yuYeHus
oOyyaroruxcst ouosioruv. OHU BKIIIOYAIOT: crielupuyecKue Ajis OMOJIOTUM HAay4YHbIE 3HAHUA,
YMEHUS U CIIOCOOBI IEMCTBUI IO OCBOEHUIO, UHTEPIPETALIMH U MPE0OPa30BaHUIO 3HAHUMN, BUIBI
NEATEIbHOCTU TI0 TIOJIYYEHUIO HOBBIX 3HAHUW M UX NMPUMEHEHHUIO B Pa3JIMUHBIX y4E€OHBIX, a
TAaKX€ B PEAbHBIX )KU3HEHHBIX CUTyalusX. [IpeaMeTHble pe3ybTarsl MPEICTABICHBI IO TO/IaM
W3YyYCHHS.

[IpeameTHbIe pe3ysibTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorusi» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(GbOpMHUPOBaHUM E€CTECTBEHHO-HAYYHOM KAapTUHBI MHpaA, B TO3HAHWM 3aKOHOB TMPUPOJBI U
pemieHu Tpo0ieM  palMOHAIBLHOTO MPHUPOIONOIb30BaHUS, O BKJIQJ€ POCCUUCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHUY;

BJIAJICHUE CHUCTEMOW OMOJIOTMYECKUX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
OMOJIOTUYECKUE TEPMUHBI W TOHATHUS (PKU3HB, KIIETKA, OPraHW3M, METa0o0JIu3M, TOMEOCTa3,
CaMOPETYJIAIIHSI, CAMOBOCIIPOU3BEACHHUE, HACIEICTBEHHOCTh, H3MEHUYHUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kiaetounas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XPOMOCOMHas Teopus HacyiencTBeHHOCTH T. Moprana), yuenus (H. M. BaBuioBa — o 1ieHTpax
MHOTr000pa3usi U MPOUCXOKICHUS KYJbTYPHBIX PACcTE€HUM), 3aKOHBI (€IMHOO0Opa3rs MOTOMKOB
MIEPBOro MOKOJICHUS, PACIIEIVIEHUS, YUCTOTHI TAMET, HE3aBUCUMOTO HaclienoBanus I'. Menaens,
TOMOJIOTHYECKUX PSIOB B HacieACTBeHHOW u3meHuuBoctd H. M. BaBuiioa), mpuHIUIEBI
(KOMIIIIEMEHTapHOCTH );

BJIa/ICHUE OCHOBHBIMU METOJAMU HAy4YHOr'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTUYECKUX
MCCJICIOBAHMSIX KUBBIX 00OBEKTOB (ONMCAaHNE, U3MEPEHUE, HAOIIOICHHUE, DKCTICPUMEHT);

YMEHHE BBIACISATh CYUIECTBEHHBIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHH3MOB, B TOM YHUCJE OaKTepHii, rpuOOB, pacTEHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CHCTEM OpPraHOB PACTCHUH, )KUBOTHBIX, YEIOBEKA,
MIPOIIECCOB KUBHEACATEIBHOCTH, MPOTEKAIOUIUX B OPraHU3Max pacTeHHUM, >KUBOTHBIX H
YeJI0BEeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHA BEMIECTB (MeTab0IM3M), PEBPAIEHUS YHEPTUH,
OpoxkeHusi, aBTOTPOGHOTO U TeTepOoTPOGHOTO THUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MEH03a, raMeTorenesa, sMOpruorenesa, NoCTAIMOPHOHATILHOTO Pa3BUTHSL, PA3MHOXKEHHS,



WHJUBUyaJIbHOIO Pa3BUTUSl OpraHu3Ma (OHTOT€HE3a), B3aWMMOJECHCTBUS I€HOB, I'€TEPO3HCA,
HCKYCCTBEHHOTO 0TOOpA;

YMEHUE YCTAHABJIMBATh B3aMMOCBS3U MEXKIY OPraHOMIaMU KJIETKU U UX (PYHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKIHUIMH, MEXKIAY OpraHaMu U CHCTEMaMHu OpPTaHOB
Yy PAacTCHH, KUBOTHBIX M YEJOBEKa M WX (DYHKIHUSIMHU, MEXKIY CHCTEMaMH OPTaHOB M HX
GyHKIMSIME, MEXKIY dTalmaMud OOMEHa BEIISCTB, dTalaM{ KJIETOYHOTO MHKJIA W JKHU3HEHHBIX
IIUKJIOB OpPTaHW3MOB, J3TalaMyd SMOPHOHAIBHOTO pA3BUTHUSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dheHoTUIoM 1 (haKTOpaMu CpeJibl OOUTAHMS;

YMEHUE BBISIBISATh OTJIMUUTENBbHBIE MPU3HAKU >KMBBIX CHUCTEM, B TOM YHCII€ PACTCHU,
KUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE APTYMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JIJIsI JOKA3aTeIhCTBA POJICTBA OPTAaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHUE peliath OWOJOTHYECKHE 3aJaud, BBIABIATh MPUYUHHO-CIICICTBEHHBIC CBSI3U
MEXIy HCCIEAYEeMbIMU OHOJOTUYECKUMH TPOIECCAaMU U SIBJICHUSIMHU, JeliaThb BBIBOABI U
MIPOTHO3bI HA OCHOBAHHH TOJTy9YE€HHBIX PE3yIbTaTOB;

YMEHHUE BBINOIHATH J1a0OpaTOpHBIE M MPAKTUYECKHE PadOThI, COOJIIOAATH MpaBWIIA MpPU
pabote ¢ yueOHBIM 1 TaO0OPaTOPHBIM 000PYIOBAHUEM;

yMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPITh HMX HKCIEPUMEHTAIBHBIMU CPEJCTBAMH,
bopMynupys 11edbh UCCIEA0BaHNUS, aHATM3UPOBATH MOTyYESHHBIE PE3YJIbTATHI U ACNaTh BBIBOJIBL,

YMEHHME y4acTBOBaTh B y4€OHO-MCCIIEAOBATEIbCKOM paboTe 1Mo OWUOJOTUM, HKOJOTUM U
MEIHIMHE, TPOBOANMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH
MOJIyYCHHBIC PE3YIbTAThl HA YUCHUUYECKUX KOH(DEPEHIIUSX;

yMEHUE OIIEHUBAaTh JSTHUYECKUE AaCHEKThl COBPEMEHHBIX WCCJIEAOBaHUM B 00JacTH
OMONOTHH W MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMPABICHHOE
M3MEHEHHE TeHOMa M CO3JJaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp Oyay1iel NpodecCHOHaIbHON AeSITEIbHOCTH B
obmactTh OWOJIOTHMH, MEIWIIMHBI, OMOTEXHOJOTHH, BETCPHUHAPHH, CEIbCKOTO XO3SHCTBA,
MUIIEBON MPOMBIIIJICHHOCTH, YIIyOJATh TI03HABATENbHBIA WHTEPEC, HAIpaBJICHHBIM Ha
OCO3HaHHBIM BBIOOP COOTBETCTBYIONIICH Tpod)ecCHd H TPOAODKEHHE OHMOJIOrHYeCKOro
00pa3oBaHus B OpraHU3aIUiaxX cpeaHero npodhecCUOHAIIBHOTO U BBICIIEr0 00pa3oBaHuUs.
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3aKOHOMEPHOCTEN U
pelieHnr mpoodiemM
COXpPaHEHUs TPUPOJTHOTO
paBHOBECHS

’KuBbIe CHCTEMBI U UX
HU3YYCHUC

bu6mmoreka [JOK
https://lesson.edu.ru/
lesson/4e8b5cdb

Jnanor, HanpaBICHHBIN
Ha 3aMHTEPECOBAHHOCTD
B [IOJIy4YEHUU
OMOJIOTMYECKUX 3HAHUI
B LIEJISIX TIOBBIILIEHUS
o01miei KyJabTyphl,
€CTECTBEHHO-HAy4YHOU



https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475

IPaMOTHOCTH, KaK
COCTAaBHOM 4acTu
(yHKIIMOHATIBLHOM
IPaMOTHOCTH
o0OydJaronmxcs,
dhopmupyemoit mpu
W3YYCHUU OMOJIOTUI

buosorus xierku

0.5

Juanor, HarpaBJIECHHbBIN
Ha 3aMHTEPECOBAHHOCTH
B MOJIy4E€HUU
OMOJIOTMYeCKHUX 3HAHUHN
B IEJISIX TTOBBIIICHHS
o01Ieit KyJIbTypHI,
€CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, KaK
COCTaBHOM 4acTH
GyHKIIMOHATIEHOM
IrPaMOTHOCTHU
oOyuaronmxcs,
dbopMupyemoii npu
M3y4YeHUU OMOJIOTHH

XumMuyeckasi OpraHu3arus
KJIETKU

10

bu6mmorexa [IOK
https://lesson.edu.ru/
lesson/f0169498

Juamnor, HanrpaBICHHBIN
Ha CIIOCOOHOCTh
OLIEHUBATh BKIIA]I
POCCUICKHX YYEHBIX B
CTaHOBJICHHUE U Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUS
3HAa4YeHUs1 OUOJIOTUH B
MO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU
YeJIoBeKa U
COBPEMEHHOTO OOIIECTBA



https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b

Crpoenue u QyHKIIUN
KIICTKH

bu6mmoreka [JOK
https://lesson.edu.ru/
lesson/86¢00dc3

Juasor, HanpaBICHHBIN
Ha CIIOCOOHOCTH
OLIEHUBATh BKJIAJ
POCCHICKHX yYEHBIX B
CTaHOBJICHHE M Pa3BUTHE
OMOJI0r1H, TOHUMAaHUS
3HaYeHUA OMOJIOTUH B
[MO3HAHUH 3aKOHOB
MIPUPOJIBI, B )KU3HU
yeoBeKa 1
COBPEMEHHOTO OOIIECTBa

OOMEH BEILECTB U
MpeBpalleHNe YHEPTHH B
KJIETKE

Jwnanor, HanpaBIeHHBINA
Ha 3aMHTEPECOBAHHOCTH
B TIOJYYCHUHU
OMOJIOTMYECKUX 3HAHUI
B IIEJISIX MTOBBIIICHUS
o01IeH KyJIbTYpHI,
€CTECTBEHHO-HAy4YHOHU
IPaMOTHOCTH, KaK
COCTABHOM 4acTu
(YyHKIIMOHATBEHOM
IPaMOTHOCTH
oOyyJaromxcs,
bopmupyemoii npu
U3y4eHUH OMOJIOrUn

HacnencrBennas
uHbopmanus u
peanu3anus e€ B KJIeTKe

0.5

VY4eOHble cUTyaluu,
HarpaBJICHHBIC HAa
MOHUMaHHE CYITHOCTH
METO/I0B TIO3HAHUS,
UCMOJIb3YEMBIX B
€CTECTBEHHBIX HayKax,
CIOCOOHOCTH



https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42

UCIIOJIb30BAaTh
MOJTyyaeMble 3HaHUS JIJIs
aHayn3a U 00bACHEHUS
SBJICHUN OKPYKAIOIIEro
MUpa U MPOUCXOJSIINX B
HEM U3MEHEHUM, yMEHUE
JenaTh 000CHOBaHHBIE
3aKJIIOYCHUS HA OCHOBE
HAY4HBIX ()aKTOB U
UMEIOIIUXCS TAaHHBIX C
LENbI0 TOTYYEHHS
JIOCTOBEPHBIX BHIBOJIOB

Jwnanor, HanpaBIeHHBINA
Ha 3aMHTEPECOBAHHOCTD
B TIOJIyYCHUU
OMOJIOTMYECKUX 3HAHUI
B IIEJISIX TTOBBIIICHHS
o01eit KyJIbTyphl,

bu6mmoreka [JOK .
Ku3HEHHBIH UK KIETKH 6 1 https://lesson.edu.ru/ CUTOCTREHHOHAYHOR
lesson/a494c3c P aMOTHOf TH, KAk
COCTaBHOM YacTH
(GyHKIMOHATILHOM
IPaMOTHOCTH
oOyuaronmxcs,
bopmupyemoii npu
M3y4eHUH OMOJIOTUU
Jwnanor, HanpaBieHHBINA
BuGmmorexa OK Ha 3aMHTEPECOBAHHOCTh
Crpoerne u dyricin 17 1.5 https://lesson.edu.ru/ B ToyHerH .
OpPraHu3MOB lesson/f6d39de3 OMOJIOTHYECKUX 3HAHUI

B IIEJISIX MTOBBIIICHUS
o0miei KyJabTyphl,



https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f

€CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, KaK
COCTaBHOM YacTh
(hyHKIIMOHATIBLHOM
IPaMOTHOCTH
oOydJaronmxcs,
bopmupyemoii mpu
W3YYCHUU OMOJIOTUI

10

PasmHoxenue u Pa3BUTHC
OpraHu3mMoB

1.5

bu6mmoreka [IOK
https://lesson.edu.ru/
lesson/44d23e03

Juanor, HarpaBJIECHHbBIN
Ha 3aMHTEPECOBAHHOCTH
B TIOJTYYCHU U
OMOJIOTUYECKUX 3HAHUI
B IIEJISIX MTOBBIIICHUS
o01Ieit KyJIbTypHI,
€CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, KaK
COCTaBHOM 4acTH
(bYyHKIMOHATIBHON
IpPaMOTHOCTH
oOyyJaronmxcs,
dbopMupyemoii npu
M3y4YeHUU OMOJIOTHH

11

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
W3MEHYHUBOCTH
OpraHu3MoOB

0.5

bu6mmorexa [IOK
https://lesson.edu.ru/
lesson/8088b7fa

Juanor, HanrpaBICHHBIN
Ha CIIOCOOHOCTB
OLIEHMBATh BKJIA]]
POCCHICKHX YYEHBIX B
CTaHOBJICHHE U Pa3BUTHE
OM0JIOTH, TOHUMAHUS
3HAa4YeHUs1 OUOJIOTUH B
MIO3HAHUH 3aKOHOB
IIPUPO/IbI, B )KU3HU
YeJI0BEeKa U



https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8

COBPEMEHHOT0 00IIeCTBa

12

3aKOHOMEPHOCTH
HACJIECTBEHHOCTU

10

bu6mmoreka [IOK
https://lesson.edu.ru/
lesson/da2765cd

VYdeOHble CUTYaIuH,
HaInpaBlICHHBIC HA
MOHMMAaHUE CYIHOCTU
METO/IOB ITO3HAHMS,
UCTIOJIb3YEMBIX B
€CTECTBCHHBIX HayKax,
CIIOCOOHOCTH
HCIIOJIb30BAaTh
MOJTy9aeMbIC 3HAHHUS JIJIS
aHaJIM3a U O0BSICHCHUS
SIBJIEHUM OKPY’KAIOLIErO
MHpa U IPOUCXOAIINX B
HEM M3MCHEHUH, yMEHUE
JIel1aTh 00OCHOBAHHBIC
3aKIIFOYCHUS Ha OCHOBE
Hay4HBIX (DaKTOB U
MMEIOIINXCS TaHHBIX C
EJTBbI0 TIOTYYSHUS
JIOCTOBEPHBIX BBIBOJIOB

13

3aKOHOMEPHOCTH
U3MEHYUBOCTH

bu6mmorexa [JOK
https://lesson.edu.ru/
lesson/e1564a9c

VY4ebHble cuTyalum,
HarpaBJICHHbIC HA
MOHUMAHHE CYIIIHOCTH
METOJIOB MTO3HAHMSI,
UCIIOJIb3yEMBIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH
UCIIOJIb30BATh
NOJTy4aeMble 3HAHUS IS



https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d

aHanm3a u 00BACHEHUS
SIBJIEHUM OKPY’KAIOLIErO
MUpa ¥ IPOUCXOISAIINX B
HEM M3MCHEHU, yMEHUE
JeNaTh 000CHOBaHHBIC
3aKIIIOYCHHS HAa OCHOBE
HAY4HBIX ()aKTOB U
UMEIOIIUXCS TAaHHBIX C
LEJIBIO TIOJYYCeHHUS
JIOCTOBEPHBIX BBIBOJIOB

14

T'eneTuka uenoBeka

0.5

bu6mmoreka [JOK
https://lesson.edu.ru/
lesson/bb1da599

VY4eOHble cuTyaluu,
HaIpaBJIEHHbIC HA
MMOHUMaHHUE CYIIIHOCTH
METO/IOB ITO3HAHMUS,
HCIIO0JIb3YEMBIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH
HCII0JIb30BaTh
MOJTy4aeMble 3HAHUS JJIs1
aHaM3a U OOBICHEHUS
SIBJIEHUM OKPY’KAIOIIETO
MHpa ¥ TPOUCXOIAIINX B
HEM U3MEHEHUI, YMEHUE
Jienatb 000CHOBaHHbBIE
3aKJIIOYEHUSI HA OCHOBE
HAy4YHBIX (PAKTOB U
MMEIOIINXCS TAHHBIX C
LEJTBIO TTOJTYYeHUS
JIOCTOBEPHBIX BBIBOJIOB

15

CCJ'ICKL[I/ISI OpTraHnu3MOB

bu6mmoreka [JOK
https://lesson.edu.ru/
lesson/86acad55

VY4eOHble CUTyaIum,
HarpaBJICHHbIC HA
MOHUMAHHE CYIIHOCTH



https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270

METO/IOB IMO3HaHMUS,
HCII0JIb3YEMBIX B
€CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH
HCII0JIb30BaTh
MIOJTy4aeMble 3HAHUS IS
aHanm3a u 00BACHEHUS
SIBJIEHUM OKPY’KAIOLIErO
MHpa ¥ IPOUCXOJISIINX B
HEM U3MEHEHUI, YMEHUE
Jienatb 000CHOBaHHbBIE
3aKJIOYEHUSI HA OCHOBE
HAy4YHBIX (aKTOB U
MMEIOIIMNXCS TAHHBIX C
LEJIBIO MOJTYYeHUS
JIOCTOBEPHBIX BHIBOJIOB

Juanor, HanpaBICHHBINA
Ha CITOCOOHOCTH
OIICHUBATh BKJIa/I
POCCUICKHX YYEHBIX B

bubnuorexka [JOK CTaHOBJICHHE U PAa3BUTHE
buorexnonorus n
16 CHHTeTHYeCKas GHOTOMIS https://lesson.edu.ru/ | GuoslOruu, MOHUMAaHKUS
lesson/133b0166 3HAYCHHSI OMOJIOTHH B
MO3HAaHUU 3aKOHOB
NPUPOJIBL, B KH3HH
YeJIoBeKa U
COBpPEMEHHOT0 00111ecTBa
VY4eOHble CUTyaIum,
bubnuorexa [IOK HaIlpaBJICHHBIC HA
17 PesepBHOe Bpems https://lesson.edu.ru/ | TOTOBHOCTH U
lesson/387b2669 CIIOCOOHOCTH K

HEIMPEPBIBHOMY



https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://lesson.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995

00pa30BaHUIO U
caMo00pa3oBaHUIo, K
AKTUBHOMY IOJTyYCHHIO
HOBBIX 3HaHUII 11O
OMOJIOTUH B
COOTBETCTBHH C
YKU3HECHHBIMH
noTpeOHOCTAMHU.

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

13




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Ne Koamectso 4acon JJIeKTPOHHBbIE HU(]POBLIE
Tema ypoka
n/n Bcero Koutpoabunie | Ilpakrtuueckue | 00Opa3oBaTesbHbIe
padoTbI padoTbI pecypcsl
buosiorus kak KOMILUIEKCHas HayKa bubnuoreka [JOK
1 U KaK 4acTh COBPEMEHHOI'O 1 0 0 https://lesson.edu.ru/lesson/
oOmiecTBa 5c¢523154
2 JKvBBIE cHCTEMBI M UX CBOMCTBA 1 0 0 —
YpoBHEBas opraHu3anus KUBbIX bubnmorexa HOK
3 crcTen 1 0 0 https://lesson.edu.ru/lesson/
15bc113d
Hcropust OTKpBITUS U U3YUYEHUS Bubmorexa LIOK
4 ke, Kinerodias Teopus 1 0 0 https://lesson.edu.ru/lesson/
070c3elb
Meroasl MOJNEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTnyeckas padora «3yueHnue bubnuoreka [JOK
5 METOJI0B KJIETOUYHOMH OMOIOTHH 1 0 0.5 https://lesson.edu.ru/lesson/
(xpomatorpadusi, snexTpodopes, 070c3elb
g depeHImaIbLHoe
nentpudyruposanune, [11[P)»



https://lesson.edu.ru/lesson/5c523154
https://lesson.edu.ru/lesson/5c523154
https://lesson.edu.ru/lesson/15bc113d
https://lesson.edu.ru/lesson/15bc113d
https://lesson.edu.ru/lesson/070c3e1b
https://lesson.edu.ru/lesson/070c3e1b
https://lesson.edu.ru/lesson/070c3e1b
https://lesson.edu.ru/lesson/070c3e1b

bu6nuoreka [IOK

6 XUMHUYECKUHN COCTAB KJICTKH 0 https://lesson.edu.ru/lesson/
10169498
MuHepanbHbIe BEIIECTBA KIETKH, brbmorexa LIOK
7 X GHOIOrHYECKa PO 0 https://lesson.edu.ru/lesson/
10169498
OpraHuyecKue BEIecTBa KISTKH —
6&511(1/1. Ha6opaT0;1l1aﬁ pabora bubmmorexa LOK
8 (OBHApYKeHIE GElKOB ¢ TOMOIIEIO 0.5 https://lesson.edu.ru/lesson/
. 7248ccfd
KAYCCTBCHHBIX PEaKIIii»
CaoticTBa, K1accuukanvs u bubmorexa OK
9 KM GeKoB 0 https://lesson.edu.ru/lesson/
7248ccfd
Opranndeckue BemecTBa KISTKH — bubamorexa LIOK
10 S 0 https://lesson.edu.ru/lesson/
7248ccfd
OpranndecKkue BemecTBa KIeTKH — bubamorexa LOK
11 — 0 https://lesson.edu.ru/lesson/
7248ccfd
Hyxinennossie kucnotsl. JIHK n
PHK. JIaboparopHas paboTta bubmuoreka [JOK
12 «MccnenoBanre HYKJIEUHOBBIX 0.5 https://lesson.edu.ru/lesson/
KHCJIOT, BBIIEIEHHBIX U3 KIETOK 3b18d58d
pa3IMYHBIX OPTAaHU3MOB)
Crpoenue u ¢pynkiun ATO. bubnmnoreka [JOK
13 Hpyrue nykineo3uarpudocdars 0 https://lesson.edu.ru/lesson/

(HT®)

3b18d58d



https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/3b18d58d
https://lesson.edu.ru/lesson/3b18d58d
https://lesson.edu.ru/lesson/3b18d58d
https://lesson.edu.ru/lesson/3b18d58d

14

CexsennpoBanue [JHK. Merozst
TeHOMUKH, TPAHCKPUTITOMHKH,
MPOTEOMHKHU

15

MeToapl CTPYKTYPHOM OHOIOTHI

16

Tunel knetok. [Ipokapuornueckas
KJIETKa

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/
29152604

17

Crpoenue 3yKapruoTHYECKON
kieTku. [IpakTuueckas padota
«/3y4eHune CBOMCTB KJIETOYHOU
MeMOpaHb»

0.5

bubnnoreka IIOK
https://lesson.edu.ru/lesson/
86c00dc3

18

[ToBepXHOCTHBIH amnmapar KJIeTKU

19

OnHoMeMOpaHHbBIE OPTaHOMUIBI
kneTku. [IpakTuueckas pabota
«/3yuenue NBMKEHUS ITUTOIIIa3MBbI
B PACTUTEIBHBIX KIETKAX)

0.5

bubmmoreka [IOK
https://lesson.edu.ru/lesson/
86¢00dc3

20

[TomyaBTOHOMHBIE OPTAaHOUBI
KJICTKW: MUTOXOHJIPHH, TUTACTH/IBL.
JlaGopaTtopHnast pabota
«Hccnenosanue mia3mMoiunsa u
JIETIa3MOJIN3a B PACTUTETHHBIX
KIIETKaX)

0.5

21

HememOpaHHbIe OpraHoubl KIETKU



https://lesson.edu.ru/lesson/a9152604
https://lesson.edu.ru/lesson/a9152604
https://lesson.edu.ru/lesson/86c00dc3
https://lesson.edu.ru/lesson/86c00dc3
https://lesson.edu.ru/lesson/86c00dc3
https://lesson.edu.ru/lesson/86c00dc3

22

Crpoenue u GyHKIUH 1Ipa

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/
0810f15f

23

CpaBHuUTENbHAS XapaKTEPUCTHKA
KJIETOK 3yKapHoT. JlaboparopHas
pabota «M3ydyenue ctpoeHus

KJIETOK Pa3IMYHbIX OPTaHU3MOB)

0.5

24

ACCUMMIISIINS U AUCCUMUIISIIUS —
JIBE CTOPOHBI MeTabonm3Ma. Tumsl
obmeHa BermiecTB. JlaboparopHas
pabora «/3yueHue KaTaIuTHIeCKON
aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl MITH KaTalasbl)»

25

DepMEHTAaTUBHBIN XapaKTep
peakuii KJIeTOYHOro MeTadoau3Ma.
JlaGopaTtopHast pabora «3yuenue
(epMEHTAaTUBHOTO PaCIICTIIICHUS
IIEpOKCHUa BOJIOPOJIa B
pPacTUTEIbHBIX U )KUBOTHBIX
KJIETKaxX»

0.5

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/
cdc6b0d?

26

benku-akTuBaTopsl U OeNKu-
UHTHOUTOPBI



https://lesson.edu.ru/lesson/0810f15f
https://lesson.edu.ru/lesson/0810f15f
https://lesson.edu.ru/lesson/cdc6b0d2
https://lesson.edu.ru/lesson/cdc6b0d2

ABTOTpO(DHBIN THIT 0OMEHa

27 0 _
BEIIIECTB
bu6nuoreka [IOK
28 dorocunre3 0 https://lesson.edu.ru/lesson/
27¢57b97
Xemocunres. Jlaboparopnas pabota bubmmoreka [IOK
29 «CpaBHEHHE NIPOLIECCOB 0.5 https://lesson.edu.ru/lesson/
(doTOCHHTE3a U XEMOCHUHTE3a» 27c57b97
AHa’poOHbBIC OpTaHU3MbL. Buib
30 Oopoxenus. Jlabopatopuas pabora 05 B
«CpaBHEeHHE TTPOIIECCOB OPOKEHUS '
U JIbIXaHHSD»
ASDOBHELE OPFAHIS Yra bu6mmoreka [IOK
HBbI TaHU3MBbI. ITallbl
31 S ep . ecpo o ofneHa 0 https://lesson.edu.ru/lesson/
HCPICTUYCCKOI™ MCH
P 1f60acef
DHeprusi MeMOpaHHOTO TpaJueHTa
32 npoTtoHoB. Cunte3 AT®: paborta 0 —
npoToHHON AT®-cuHTAa3bI
33 Peakuuu MaTpuuHOro CUHTE3a 0 —
Tratic . . but6mmoreka [IOK
HCKpUIIIUSA — MaTPHUYHbIN
34 P o II)>HII<I P 0 https://lesson.edu.ru/lesson/
HUHT
¢ 05b30833
bub. OK
35 TpaHCcHsIHUS U €€ dTaIbl 0 mommorexa [{

https://lesson.edu.ru/lesson/



https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/1f60acef
https://lesson.edu.ru/lesson/1f60acef
https://lesson.edu.ru/lesson/05b30833
https://lesson.edu.ru/lesson/05b30833
https://lesson.edu.ru/lesson/05b30833

05b30833

KonupoBanue aMmuHOKUCIOT. Posib

36 0 —
pubocoM B OmocuHTE3€e OenKa
37 Opranuzanus reHoMa y mpoKapuoT 0
U DYKapuoT
38 MonekyJisipHble MEXAHU3MBI 0
9KCIIPECCHUU TCHOB y YKaAPHOT
B _
H};ycm 06 BHe:J'IeT(:IH:IZ 3(1)0pMI,1 BuGmorexa LIOK
JKM3HHU U OOJIUraTHEIE IT HTHI.
39 oAk THaecKas pabora «803 I 0.5 https://lesson.edu.ru/lesson/
P P A eb33fad3
MOJICITH BUPYCa)
Bupycusie 3a6oneBa eJ0BeKa bubmorexa LIOK
HAPYCHBI JIEBAHMS YEITOBEKA,
40 }KHEZITHHX R 0 https://lesson.edu.ru/lesson/
P eb33fad3
HanoTexHOIOTHH B OMOJIOTHH H bubmmorexa OK
41 eIHIIHe 0 https://lesson.edu.ru/lesson/
A 3b18d58d
42 JKn3HeHHBIN UK KIETKH 0 —
43 Matpuunslii cunte3 JTHK 0 —
Xpomocomsl. JITaboparopHast pabora
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5 —

MHUKpOIpenapaTax»



https://lesson.edu.ru/lesson/05b30833
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://lesson.edu.ru/lesson/eb33fad3
https://lesson.edu.ru/lesson/eb33fad3
https://lesson.edu.ru/lesson/3b18d58d
https://lesson.edu.ru/lesson/3b18d58d

45

JleneHre KIeTKU — MUTO3

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/
a494c3ch

46

Tunsl kietok. Kapuokunes u
nuTokuHe3. JlaboparopHas padbora
«Habnronenre MuTo3a B KJIeTKax
KOHYMKA KOpEIIKa JIyKa (Ha
TOTOBBIX MUKpPOIIpENIapaTax )

0.5

47

Per yJIsIuUs )KU3HCHHOT'O UKJIa
KIJICTOK

48

Opranusm Kak eIMHOE LIEI0e

49

Txanu pacrenuii. JlJabopaTopHas
pabora «3yuenue Tkanen
pacTeHumn»

0.5

50

Txanu )KUBOTHLIX U UEJIOBEKA.
JlaGopaTtopHast pabora «3yuenue
TKaHel! >KUBOTHBIX)

0.5

51

Oprasbl. CHUCTEMBI OPTaHOB.
JlaGopaTtopHnast pabora «3yuenue
OpPTaHOB I[BETKOBOTO PACTECHUS

0.5

52

Onopa TCJIa OPpTaHU3MOB



https://lesson.edu.ru/lesson/a494c3cb
https://lesson.edu.ru/lesson/a494c3cb

53

JIBU>KEeHUE OpraHu3MOB

54

[IuTanne OpraHnu3mMoB

55

ITuTanue MO3BOHOYHBIX KUBOTHBIX.
HI/IH_IeBapI/ITeJ'IBHaH cucrema
YCJI0BECKa

56

JIpIxaHue opraHu3mMoB

57

I[I)IXaHI/Ie ITO3BOHOYHBIX XMBOTHBIX
" 4YCJIOBCKA

58

TpaHcnopT BelIeCTB y OPraHu3MOB

59

KpOBeHOCHaH CHUCTEMaA
IIO3BOHOYHBIX XMBOTHBIX U
YCJIOBCKA

60

Brienenue y opranusMoB

61

33.H_II/ITa Y OpraHnu3mMoB

62

MMMyHHas cucTeMa 4enoBeKa

63

PaznpaxxumocTs n perymsus y
OpraHU3MOB

64

['ymopanbHast peryasuus u
9HJIOKPUHHAs CUCTEMA )KUBOTHBIX U
4eJI0BEKa

65

(DOpMBI Pa3MHOKCHHUA OpTraHU3MOB

but6mmoreka [IOK
https://lesson.edu.ru/lesson/
44d23e03

66

[TonoBoe pa3zMHOKEHUE

but6mmoreka [IOK
https://lesson.edu.ru/lesson/
44d23e03



https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9

bu6nmoreka [IOK

67 Meiio3 0 https://lesson.edu.ru/lesson/
0f5f2936
l'amerorenes. ObpazoBanue u
pa3BUTHE IIOJIOBBIX KJIETOK. bubmmoreka [IOK
68 JlaboparopHnas pabota «3yueHue 0.5 https://lesson.edu.ru/lesson/
CTPOCHHS TIOJIOBBIX KJIETOK Ha 0f5f2936
TOTOBBIX MHUKPOITpEIiapaTaxy
WuauBuyanbHOE pa3BUTHE bubmmorexa LOK
69 0 https://lesson.edu.ru/lesson/
OpPraHU3MOB — OHTOTEHE3 c081bbd7
3akazKa OpraHOB U TKaHEH U3 bubnuoreia OK
70 S — 0 https://lesson.edu.ru/lesson/
c081bbd7
Poct 1 pa3sBuTHE )KUBOTHBIX.
ﬂa60pal”)1“0pHa$I pabota «BblsiBeHue bubmmorexa LOK
71 HpH3HAKOB CXOZICTBA 3apozbIIeii 0.5 https://lesson.edu.ru/lesson/
99d9a91a
MO3BOHOYHBIX JKHBOTHBIX)
Pa3MHo>1§eHHe U pa3BUTHE BuGmorexa LIOK
72 pacrenuit. Jlaboparopuas pabora 0.5 https://lesson.edu.ru/lesson/

«CTpoeHue opraHoB pa3MHOKEHUS
BBICIIMX PACTEHUI»

99d9a91a



https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5

I/ICTOpI/IH CTAaHOBJICHUA U Pa3BUTHA

Bbu6nunoreka LIOK

73 erie 0 https://lesson.edu.ru/lesson/
TCHETUKHU KaK HayKH
Y 8088b7fa
o
reseron, MaGopatopras pasora biorera LIOK
74 1 (13. P 6pe P 0.5 https://lesson.edu.ru/lesson/
«/Ipo3oduia kak 0OBEKT
P . 8088b7fa
TCHETUYECKUX HCCIICIOBAHMIT
3aKOHOMEPHOCTH HACIEAOBAHUS
npu3HaKoB. MoHOrnOpuaHOE bubnnorexka HOK
75 ckpemuBanue. ITpakTrdeckas 05 https://lesson.edu.ru/lesson/
pabora "U3yueHue pe3yabTaToB ' da2765cd
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
Jp0o30¢uIbI"
[{uTonmornyeckmue OCHOBBI bubmorexa LIOK
76 O — 0 https://lesson.edu.ru/lesson/
P peit da2765cd
77 AHanm3upytoiiee CKpenuBaHme. 0
Henonnoe noMuHMpoBanue
0 .
78 P P y 0.5 https://lesson.edu.ru/lesson/

pe3yJIbTaTOB TUTUOPUIAHOTO
CKPELIUBAHUA Y JPO30(PUIIBD»

67987237



https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d4
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d4
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d4
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d4
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5

I{uTonorunueckre OCHOBBI

Bbu6nunoreka LIOK

79 T — https://lesson.edu.ru/lesson/
67987237
CrernyieHHOE HaclieIOBaHUE buomorexa LIOK
80 https://lesson.edu.ru/lesson/
fpusHaron f9e74bbf
XpOMOCOMHasI TEOPUS bubmorexa LIOK
81 https://lesson.edu.ru/lesson/
HACJIeJICTBEHHOCTH 23431d32
bubmuorexa [JOK
82 I'eneTuka mosa https://lesson.edu.ru/lesson/
143bchb4af
bubmuorexa [JOK
83 [eHOTHI KaK LIEJOCTHASA CUCTEMA https://lesson.edu.ru/lesson/
e1564a9c
84 ['eneTn4eckuii KOHTPOJb Pa3BUTHS B
pacTeHuM, )KUBOTHBIX U YEJIOBEKA
M3MeHYnBOCTh MPU3HAKOB. Buasl bubmorexa OK
85 EMEHHBOCTH https://lesson.edu.ru/lesson/
e1564a9c
86 MonudukarmonHas U3MEHYHBOCTh —



https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca34
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca34
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b4
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b4
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-43506
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-43506
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-43506
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-43506

BapuanuoHsblii psan u
BapuallMOHHAas KpUBasl.
JlaGopaTtopHnas pabota

87 «MccnenoBanre 3aKOHOMEPHOCTEH 0.5 —
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.
ITocTpoenne BapuallMOHHOTO psifia U
BApUALIMOHHON KPUBOI»
88 I'eHOTHTIMYECKASI H3MEHUYNBOCTD. 0
KomOuHaTHBHAsS N3MEHUYUBOCTh
MyTtanuoHHas H3MEHYHBOCTb.
Hya eckast pabora «Myra bubmmorexa LIOK
KTHYeCKast T TaIUH
89 p030 o ( ap oro Y Y 0.5 https://lesson.edu.ru/lesson/
hi§ Wbl (Ha TOTOBBIX
P bb1da599
MUKpOIperaparax)»
3aKOHOMEPHOCTH MYTAIlMOHHOTO bubmuotexa [JOK
90 nporiecca. DMUTCHETHKA U 0 https://lesson.edu.ru/lesson/
SMHUTEHOMHUKA bb1da599
I'enernka yenoseka. [Ipaktuyeckas bubmuoreka [JOK
91 pabota «CocTaBlIeHHE U aHAIN3 0.5 https://lesson.edu.ru/lesson/
POJIOCIIOBHOM 143bcb4af
bu6nuoreka [IOK
92 MerTtoasl MEAUIIMHCKON N€eHETUKHU 0 https://lesson.edu.ru/lesson/

143bcb4f



https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e71
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e71
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e71
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e71
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b4
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b4
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b4
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b4

3HauyeHNEe MEIUIINHCKON T€HETUKHU B

MNpEaAOTBPAIICHHUH U JICYHCHUU

bu6nmoreka [IOK

93 eHETHHIECKIX 3260 ICBAHM 0 https://lesson.edu.ru/lesson/
143bcb4f
YyelioBeKa
O .
e e
TOpHAas T YCHH
94 o T(f; . im pme aCTe}i]nﬁ N 0.5 https://lesson.edu.ru/lesson/
P YARTYP P 86acad55
MOPOJT IOMAITHUX KUBOTHBIX)
MeTo/bl CeIeKIIMOHHON pa0OTHI. bubnuotexa [HOK
95 JlabopatopHnast pabora «3yuenue 0.5 https://lesson.edu.ru/lesson/
METOJIOB CEJICKIIMH PACTCHUID 86acad55
JlocTrKeHHs CeneKkIuu pacTEHU U bubnmnoreka [JOK
96 KUBOTHBIX. [IpakTnueckas pabora 0 https://lesson.edu.ru/lesson/
«[IpuBHBKa pacTeHHI» 86acad55
CoxpaHeHue, U3y4eHHE U bubmuotexa [JOK
97 HCIIOJIb30BaHNE TEHETUYECKHIX 0 https://lesson.edu.ru/lesson/
pecypcoB 86acad5
R
98 P P ACTEA. 0.5 https://lesson.edu.ru/lesson/
[IpakTuueckas padora «M3yuenue
133b0166
00BEKTOB OMOTEXHOIOT UM
99 OcHOBHbIE HampaBICHUS 0 -

CHUHTETHYECKOU ONOJIOTHHN



https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b4
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b4
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aae
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aae

bu6nuoreka [IOK

100 XpoMOCOMHasi M TeHHAsI MH)KEHEPUs 1 0 https://lesson.edu.ru/lesson/
a3431d82
bu6nuoreka [IOK
101 MenunmHckrue OMOTEXHOJIOT I 1 0 https://lesson.edu.ru/lesson/
133b0166
PesepsHbiil ypok. IToBTOpeHue,
102 0000111eHHEe, CUCTEMATU3AIUS 1 0 —
3HAHUH
OBILIEE KOJIMYECTBO HACOB I10 102 14

[MTPOI'PAMME



https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca34
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca34
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aae
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aae

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI J1J15S1 YYEHUKA
buonorusa, 10 kmacc/ Ilaceunmk B.B., Kamenckuit A.A., Py6moB A.M. u gapyrue; mon

penakmueit [laceunuka B.B., Akiimonepaoe o6mectBo «M3maatenscTBo «IIpocBerieHne.

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubmmoreka IIOK



