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HOACHUTEJBHASA 3AITUCKA

[Iporpamma no yuebHomy mpenmetry "buomorus" (mamee - OWonOrHs) Ha YpPOBHE
cpenHero oOmiero obpaszoBaHusi pa3paboTaHa Ha oOcHOBe dDenepalibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii denepanuny, GI'OC COO,
Konuenuuu npenojaBanus ydyeOHoOro npeamera «bUonorus» U OCHOBHBIX MOJOKEHUN
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYueoOnslii npenmer «buonorus» yrayOnénHoro ypoBHs u3yuyeHus 10 kiacca
ABJISIETCSl OJIHUM M3 KOMIIOHEHTOB TMpeAMeTHoM ob6nactu «EcTecTBeHHO-Hay4YHbIE
npeametb». Cormacuo nonoxkenusiMm GI'OC COO npodusnbHbie y4eOHBIE MPEIMETHI,
n3ydaeMble Ha yriayOJEHHOM YPOBHE, SBISIOTCS criocoboM auddepeHuanu 00ydeHus
HA YpOBHE CpelHero o0mero o0pa3oBaHus M MPU3BaHbI 00ECMEYUTh MPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIIMM, CPEIHUM OOUIUM, CPEIHUM MPO(EeCCUOHATBHBIM U BBICIIUM
oOpazoBaHueM. B TO ke BpeMsi KaXIblil M3 3THX y4E€OHBIX MPEIMETOB JOJIKEH OBITH
OPUEHTHPOBAaH Ha MPHOPUTETHOE pEIICHUE OOpa30BaTENbHBIX, BOCHHUTATEIBHBIX U
pa3BUBAIOIIMX  3a/ad, CBS3aHHbIX ¢  OpodopueHTanueil  oOydvaromuxcs U
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOM OOJACTH HAYyYHOI'O 3HAHMS, CBSI3AHHOIO C
OuoJioruei, MeTMIMHON, SKOJIOTUEN, TICUXO0JIOTUEHN, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMY mpeamety "buonorusa" naér mpencraBieHue O LEIH U
3ajayax u3ydeHus yueOHoro mpenMera «buonorus» Ha yriayOJ€HHOM YpOBHE,
ompenensier  00s3arenbHOE  (MHBAPMAHTHOE)  MPEAMETHOE  COJEpKaHUE,  €ro
CTPYKTYPUPOBAaHME MO pasfenaM M TemaMm, paclpeiesieHHe Mo Kiaccam, peKOMEHIYEeT
MOCJIEI0BATEIBHOCTh M3yUEHUs Y4eOHOro MmaTepuaia ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKM Y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEN
oOyuaromuxcs. B nmporpamme mo OMOJ0THM peanu30BaH MPUHIMI ITPEEMCTBEHHOCTH C
M3y4yeHUEM OMOJIOTUM Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHMs, Ojarofaps yemy
MIPOCMATPUBAETCS HAIIPABJICHHOCTh Ha MOCIEAYIONIEe Pa3BUTHE OMOJIOTUYECKUX 3HAHUM,
OPUEHTHPOBAaHHBIX HAa  (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBILIUICHUS, IPEICTaBICHUN 0 310pOBOM 00pa3e )KU3HU, Ha BOCITUTAHUE
Oepe’KHOTO OTHOUIEHUS! K OKPY’Karollled NMpupoHoil cpeae. B mporpamme no 6uosoruu
TaK)Ke TIOKa3aHbl BO3MOXHOCTH Y4yeOHOro mnpeamera «buonorus» B pealnzaluu
tpedboBanniit PI'OC COO Kk mNIaHUPYEMbIM JIMYHOCTHBIM, METANpPEAMETHBIM U
NpeIMETHbIM pe3yJibTaTaM O00y4YeHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJOB y4eOHO-
MO3HABATEIbHON  JESATENIbHOCTH  OOy4aroluxcs MO  OCBOCHHIO  COJEp)KaHUA
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHuUsl.

VYyeoOnniii npeaMer «buonorus» Ha ypoBHE cpeaHero oOuero oOpa3zoBaHUsA
3aBepuIaeT OMOJOrMYecKoe 0O0pa3oBaHUE B IIKOJE M OPUEHTHPOBAH Ha pacIIUpeHHe U
yriyOJieHHe 3HAHUW OOYYaloImUXCS O XWUBOW MPHUPOJE, OCHOBaX MOJEKYJSIPHOU H
KJICTOYHOH OHWOJIOTHH, SMOPHOJIOTHM M OWOJOTHMH pPAa3BUTHSA, T'€HETHUKH, CEJICKIIHH,
OMOTEXHOJIOTHH, FBOJIIOLIMOHHOTO YYEHUS U IKOJIOTHH.



Nzyyenne yuebHOro mnpeamera «buomorus» Ha  yrayOJIeHHOM — YpOBHE
OPUEHTHPOBAaHO Ha MOATOTOBKY OOyYarOIIMXCS K IOCHEAYIOIIEMY IOJIYYEHUIO
Ouonoruueckoro oOpa3oBaHUs B By3ax M OpPTaHU3AIMSIX CPEIHEro MpodeccroHaTbHOTO
oOpazoBanusi. OCHOBY €ro COJAEp X aHUsi COCTaBJSIET CUCTEMa OMOJOTUYECKUX 3HAHUM,
MOJIyYCHHBIX TPU HU3YYECHUU OOYYAIOIIMMHUCA COOTBETCTBYIOIIUX CHUCTEMATHYECKHUX
pa3/esioB OMOJOTUH Ha YPOBHE OCHOBHOTO 0011IeT0 00pa3oBanus, B 10 kimaccax 3TH 3HaHUS
MOJIy4aroT pa3BuTHe. Tak, pacIIMpeHbl U yTriyOJIeHbl OMOJOTMYECKHUE 3HAHUS O PACTEHUSX,
KUBOTHBIX, Tpr0Oax, OAKTEpHUsAX, OPraHU3Me YEJIOBEKa, OOIINUX 3aKOHOMEPHOCTSX JKU3HH,
JIOTIOJTHUTEJIBHO BKJIIOUEHBI OUOJOTMYECKHE CBEACHUS MPUKIATHOTO M IOUCKOBOIO
XapakTepa, KOTOPhIe MOKHO MCIOJIb30BaTh KaK OPUEHTUPHI I MOCIEIYIONIEro BeIOopa
npodeccun.  Bo3mokHa — Takke ~— WHTErpanmus — OMOJOTMYECKMX  3HAHUH ¢
COOTBETCTBYIOIIMMH 3HAHUSIMU, MOJTYYEHHBIMU O0YUYaIOIIUMHUCS MPU U3yYEHUH (DU3UKH,
XUMUH, reorpaduu 1 MaTeMaTUKH.

CrpykTypa mporpaMmsl 1o yueOHOMY nipeameTy "buonorus" orpakaer cuCTeMHO-
YPOBHEBBIN ¥ HBOIIOLUMOHHBIN MMOAXObI K U3y4EHUI0 Onoa0ruu. COrinacHo UM, H3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE JUIsl JKUBBIX CHUCTEM pPA3HOTO YPOBHS
OpraHu3alli{, YBOJIIOIMU OPraHUYECKOro MHpa Ha 3emile, COXpaHEHUsI OMOJIOTUYECKOIro
pa3zHooOpa3us 1iaHeTsl. B 10 kiacce m3ydaroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOUHOM
OuoI0rNK, SMOPHOJIOTUH U OUOJIOTUY Pa3BUTHSL, TEHETUKU U CEIEKIUN, OMOTEXHOIOTHH U
CUHTETUYECKON OHMOJIOTHH, aKTyaJUu3UpPYIOTCS 3HaHUA OOydYaromuxcsi 1Mo OOTaHUKe,
300JI0TMH, AHATOMUH, (PU3UOJIOTUH YETOBEKA.

VYuebnniii npeamet «buonorus» npuszBaH 00eCEUUTh OCBOCHUE 00YyYaIOUTUMUCS
OMOJIOTUYECKUX TEOPUM M 3aKOHOB, WJCH, MPHUHIIMIIOB M TPABWII, JIEKAIINX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUM O CTPOECHUH, MHOT000pa3uu
U OCOOCHHOCTAX KJETKH, OpraHu3Ma, IMOMyJsuu, OHOIeH03a, SKOCHUCTEMBI, O
BBIJIAIOIIUXCSl HAYYHBIX JOCTHKEHUSAX, COBPEMEHHBIX HCCIEAOBAaHUSX B OHOJIOTHH,
MPUKIIAAHBIX acTieKTax OMOIOTHYECKUX 3HAHUMN. J[J1 pa3BUTHS U MOJJICpKAHUS HHTEpeca
oOydJaronmxcsi K OHOJOTUM HapsAy CO 3HAYUTEIBHBIM OO0BEMOM TEOPETUUECKOTO
Marepuana B COJAEpPKaHUU MPOrpaMMbl MO OMOJIOTMHM MPETyCMOTPEHO 3HAKOMCTBO C
MCTOpUEH CTAaHOBJIEHUS M Pa3BUTHS TOM WM HMHOW 0OJacTu OMOJOTUH, BKJIAJA0M
OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B PEIICHHE BAXKHEUIINUX OUOJOTMYECKUX U
AKOJIOTHYECKUX ITPOOIIEM.

Lens uzyueHus yueOHoro mnpeamera «buosorus» Ha yriyOia€HHOM YpOBHE —
OBJIAJICHHE OOYYaIOIIMMHUCS 3HAHUSMU O CTPYKTYPHO-(PYHKIIMOHAJIIBHOW OpraHU3alNU
KUBBIX CHCTEM Pa3HOr0 paHra U NpHOOpPETeHHE YMEHMI HMCMOJb30BATh 3TU 3HAHUS B
hopMHUpOBAaHUM MHTEpPECA K OMPEACIEHHOW 00J1acTH MPoQeCCHOHAIEHON JASATCIbHOCTH,
CBSI3aHHOM ¢ OuoyiorMed, WiM K BBIOOPY Y4YEOHOro 3aBeACHMS I TMPOJOJDKEHUS
OMOI0rHYecKOro oopa3zoBaHuUsl.



JlocTikeHre menu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriryOJI€HHOM
YPOBHE 00ECIICUMBALCTCS PEIICHUEM CIEAYIOIINX 3a]1a4:

OCBOCHHE OOYYArONIMMUCS CHCTEMBl OHOJIOTHYECKUX 3HAHWW: OO0 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICMIUAX, THUINOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX W
NpaBWJaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpa; O
CTPOEHWH, MHOTOOOpa3H M 0COOCHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKA, OpPTraHu3M,
MOMYJISAINS, BU, OMOTEO1IeH03, Onocdepa); O BBIIAIOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
MCCIICJIOBAaHUSIX B OMOJIOTHH,

O3HAKOMJICHHE OOYyYaromMXCs C METOAaMH TIO3HAHWS O KHBOW  IPUPOJIBL:
MCCIICZIOBATEILCKUMIA METOJIaMH OMOJIOTUYECKMX HayK (MOJIEKYJSIPHOW ¥ KJIETOYHOMN
Ouosorun, SMOPUOJIOTHH U OMOJIOTHUH PA3BUTHS, TEHETUKH U CEJICKITNHN, OMOTEXHOJIOTHH U
CUHTETUYECKON OHOJIOTHH, TMaJCOHTOJOTHH, SKOJOTHH), METOJAAMH CaMOCTOSTEIBHOTO
MPOBEICHUS OMOJIOTMUECKUX MCCIIE0BaHUM B 1abopaTopuu U B pupoje (HaOoAeHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHUE 00YYAIONITUMHUCS YMEHUSIMU: CAMOCTOSTEIIbHO HAXOAUTh, aHAJTM3HUPOBATh
M UCIHOJIb30BaTh OHMOJOTMYECKYI0 HH(OpPMALMIO; IOJIb30BAThCS  OMOJIOTMYECKOM
TEPMHUHOJIOTHEH W CHUMBOJIMKOW, YCTAHABIMBATH CBSI3b MEXIY Pa3BUTHEM OHMOJIOTHH U
COIMAIBHO-DPKOHOMHYECKUMU U IKOJIOTHUYECKUMU MPOOJIEMaMH Y€JI0BEYECTBA; OLICHUBATh
MOCJIE/ICTBUSI CBOEH JIESITEIbHOCTU 10 OTHOIICHHIO K OKpY>KaroIlel MpupoHOi cpeje,
COOCTBEHHOMY 37/I0POBbIO U 3I0POBBIO OKPYKAIOIIUX JIFO/1€i1; 000CHOBBIBATH M COOTIOATH
Mepbl TPO(PHIAKTHKN WHPEKIIMOHHBIX 3a00JIeBaHUH, TIpaBujia MOBEACHUS B MPUPOIE U
oOecrieueHnss 0€30MACHOCTH COOCTBEHHON IKU3HENEATEIbHOCTH B YPE3BBIUAWHBIX
CUTYaIlMsIX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIC
Hay4HbIC OTKPBITUA B 00J1aCTU OMOJIOTHH;

pa3BUTHE y OOYYAIOIMINUXCS HHTCIUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
MIPOIIECCE 3HAKOMCTBA C BBIJAIONIUMHUCS OTKPBITUSIMH U COBPEMEHHBIMU MCCIICIOBAHUSMHU
B OWOJIOTMM, pEIIaeMbIMU €I0 Tpo0ieMamMu, METOJOJIOTUEH OHOJIOTHUYECKOTro
UCCJIC/IOBAHMS,  TPOBEACHHUS  OKCIEPUMEHTAIBHBIX  HCCIEOBAHUM,  pEIICHUS
OMOJIOTHYECKUX 3a/1a4, MOJICTUPOBAHUS OMOJIOTUYECKUX OOBEKTOB U MIPOIIECCOB;

BOCITUTAHUE y 00YyYaroNuXcsl IIEHHOCTHOTO OTHOIIEHUS K KUBOH MPUPOJIE B IICIIOM
Y K OTJICTIBHBIM €€ 00BEKTaM U SIBJICHUAM; ((OPMHUPOBAHHUE DKOJIOTHICCKOM, TCHETHICCKOM
IPaMOTHOCTH, OOIIEH KyJIbTYphl TOBEACHHS B MPHUPOJC; HMHTETPAIIMN ECTECTBEHHO-
Hay4YHBIX 3HAHUN;

IpHOOPETCHHE o0y4JaronuMucs KOMITETEHTHOCTH B parmoHAIbHOM
MIPUPOIOTIOIL30BaHNH (COOMIOCHUE TIPaBUJI TOBEJACHUS B TPHUPOJE, OXpPaHbl BHUIOB,
aKOCUCTeM, Onocdepsl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS U 37]0POBbS OKPYKAIOIIUX
moner (cobmoaeHus Mep NpodUIaKTUKH 3a00jeBaHUi, oOecrieueHne Oe30IMacHOCTH
KUZHENIEATCTLHOCTH B YPE3BBIUAWHBIX CHUTYallMAX MPHPOAHOTO K TEXHOTEHHOTO



XapaKTepa) Ha OCHOBE UCTIOIh30BaHMS OMOJIOTUYECKUX 3HAHUHN U yMEHUH B TIOBCETHEBHOM
KU3HH,

CO3JaHUE YCJOBHM I OCO3HAHHOI'O BbIOOpa OOYYarOIIMMHUCS WHIWBHIYaIbHON
o0pa3oBaTeNnbHON TPACKTOPHH, CIIOCOOCTBYIOIIEH MOCIEAYI0IEeMY TpodhecCHOHATEHOMY
CaMOOTIPEIEICHHIO, B COOTBETCTBUU C MHANBUAYATbHBIMU UHTEPECAMHU U MTOTPEOHOCTIMU
peruoHa.

OO11ee 4ncIo YacoB, OTBEACHHBIX HA N3YYEHHE OMOJIOTUH Ha YIITyOJIEHHOM YpOBHE
cpeaHero oo6miero oopasonanus, B 10 kimacce coctaisier 170 yacoB 5 4acoB B HEZEIIO.

OT6op opraHu3alMOHHBIX (OPM, METOJIOB M CPEICTB OOydYeHHs] OHOJOTUHU
OCYULIECTBISIETCS. € Y4Y€TOM CHEeHU(PUKH €ro COICp)KaHUS U HaIlpaBJICHHOCTH Ha
MPOJIOJDKEHNE ~ OMOJOTMYECKOTO  O0pa3oBaHUsl B OpraHU3alMsIX  CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s3aTenbHBIM  yCIIOBUEM MpU OOyYE€HHWU OWOJIOTMM Ha YriayOJE€HHOM YpOBHE
ABJISIETCSI TIPOBEJICHUE JIA0OpAaTOPHBIX U TMpaKTUYecKux pador. Takke ywacTue
0oOy4arommxcsi B BBIMOJHEHUM MPOEKTHBIX U Yy4eOHO-HCCIIENOBATENbCKUX pPadoT,
TeMaTUKa KOTOPBIX OIpEAEseTCS YYUTEIEM Ha OCHOBE HMMEIOIIMXCS MaTepuaIbHO-
TEXHUYCCKUX PECYPCOB U MECTHBIX IMPUPOJTHBIX YCIOBHM.



COAEPKXAHUE OBYUYEHUA

10 KJIACC

ConepxaHue mpPOrpaMMbl, BBIAEIEHHOE KYpPCUBOM, HE BXOOUT B TIPOBEPKY
rocyiapcTBeHHoi utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OuWONOTUST — KOMIUIEKCHas Hayka. KpaTkas wucTtopusi pa3BUTHSA
ouonoruu. buonornueckue Haykd M u3ydaemble UMU MpoOieMbl. DyHIaMeHTaIbHBIE,
NPUKJIAJHbIC U TTIOUCKOBBIE HAYYHBIEC UCCIIEAOBAHMS B OMOJIOTHH.

3HadyeHne OWoNOTMM B (POPMUPOBAHWUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KaptuHbl wMupa. I[Ipodeccuu, cBs3anHble C OWojoruedd. 3HaueHWE OWOJIOTUU B
[PAKTUYECKOM  JEATEIIBHOCTH  4YEJOBEKa:  MEIULMHE,  CEIbCKOM  XO35UCTBE,
[IPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBI.

JlemoHcTpauun

[Toptpetsi: Apuctorens, Teodpact, K. Jlunnein, XK. b. Jlamapk, Y. lapBun, V.
I'apgeit, I'. Mengnens, B. U. Bepnanckui, U. I1. [Tanos, U. 1. Meunukos, H. 1. BaBunos,
H. B. Tumodees-Peconckuit, JIx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3pb Oumoyioruu ¢ JpyruMu Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl M UX U3yYCHUE

JXKuble cucTeMbl Kak TpenMer uizydeHusi ouosjoruu. CBOWCTBA KUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOIO0 COCTaBa, MJUCKPETHOCTb U LEJIOCTHOCTb, CIOXHOCTb U
YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOPraHU3als, CaMOBOCIIPOU3BEACHNUE,
pa3apaxuMoCTh, U3MEHUYUBOCTbD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aiuy MUBBIX CHCTEM: MOJICKYJISIPHBIMA, KJIETOUHBIM, TKAHEBBIM,
OpraHU3MEHHBINA, TOMYJSIMOHHO-BUIOBOM, HKOCUCTEMHBIN (OMOT€OIEHOTHYECKUH),
ouochepunrit. [Iporeccol, mpoucxoasimue B KUBbIX cucTeMax. OCHOBHBIE MNpPU3HAKU
xuBoro. JKu3Hb Kak ¢opma CylIiecTBOBaHHMS Marepuu. Hayku, u3ydaromiue >XUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpPTraHU3AlWH.

N3ydenue kuBbIX cucTeM. MeTtoabpl Ouonorndeckoil Hayku. HaOmonenue,
W3MEpPEHUE, DKCIIEPUMEHT, CUCTeMaTHh3alus, MeraaHanus. lloHAaTue O 3aBUCHMOUN U
HE3aBUCUMOM mnepeMeHHoM. lInanupoBanue skcniepumenrta. [loctaHOBKa M mpoBepka
runote3. HyneBas rumotesa. Ilonstue BbIOOpKM U €€ AocTOBepHOCTH. Pazbpoc B
Ouosiorndeckux JaHHbIX. OIeHKa JOCTOBEPHOCTH MOJYYEHHBIX pe3yabTaToB. [IpuuuHbI
HCKa)XECHUS PE3yJIbTAaTOB KCEPUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuun

Tabmuubr 1 cxembl: «OCHOBHBIC MPHU3HAKH JKU3HUY, «BHOJIOTHYECKHE CHUCTEMBI»,
«CBoliCTBa KWUBOW MAaTepumn», «YPOBHU OpPraHU3aLMU KUBOW Npupoabl», «CTpoeHue
KUBOTHOM KIETKM», «TKaHU KHUBOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEYECKOIO
opranuzmay, «buoreonenosy, «buocdepar», «MeToabl U3yUeHHS KUBOI PUPOIBD».



O6opynoBanme: mabopatopHOEe OOOpyJOBaHWE JUIsI TPOBENCHUS HAOIIOICHHUIA,
U3MEPEHNN, IKCIIEPUMEHTOB.

IIpakTuyeckas pabGora «lcnosb30BaHME pa3IMYHBIX METOJOB IPU H3YyYEHHH
KUBBIX CUCTEM).

Tema 3. buos10rus KJIeTKH

Knetka — cTpykTypHO-(DyHKIIMOHAIbHAS €IWHUIA >KUBOTO. McTopus OTKpBITHS
kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Ilneiigen, P.
BupxoB). OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOW KJIIETOYHOW TEOPHUHU.

Metoabl MOJIEKYJISIPHONH M KJIETOYHOW OMOJOTHU: MUKPOCKOMHMS, XpoMarorpadus,
anekTpodopes, METol MEUYEHBIX aTOMOB, aud@epeHlHnanbHoe EeHTpUPyrupoBaHue,
KyJIbTUBHUPOBAaHUE KIETOK. M3yueHue QuKCUPOBAHHLIX — KIemoK. DIEKTPOHHAS
MuKpockonusd. Kongoxanvnas muxpockonus. Bumanvhoe (npuoicusnennoe) usyuenue
KJIemOox.

JdeMoHcTpanuu

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

Tabmuubr m cxeMmbl: «CBETOBOM MHMKPOCKOID», «DIEKTPOHHBIA MHUKPOCKOI,
«HMcTopust pa3BUTHS METOOB MUKPOCKOTIHI.

O6opynoBaHHE: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, ’KUBOTHBIX
U OaKTepuaIbHBIX KIETOK.

IIpakTnueckass  padora  «M3ydyeHue  METOAOB  KJIETOYHOM  OHOJIOTHH
(xpomarorpadusi, anexkrpodopes, nuddepennnansaoe uentpudyruposanue, [1LP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHAYECKHUM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI. Bona u eé
pOJIb Kak pacTBOPUTENS, peareHTa, Yy4yacTUE B CTPYKTYPUPOBAHHMM  KIIETKH,
TEIJIOpEryiiuud. MuHepanbHble BeElIeCTBA KJIETKH, UX Ouonormyeckas poiib. Ponb
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue  BemlecTBa  KJIETKW.  buosorumdeckue  moiauMmepsl.  benkw.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpykTypbl OenkoBoW MosiekyJsbl. [lepBuunas
CTpyKTypa Oenka, menTuaHas CBA3b. BTopuuHas, TpeTUyHas, YETBEPTUYHASL CTPYKTYPHI.
Henartypamusa. CpoiictBa OenkoB. Knaccudukanus 6enkoB. buonorudeckue QpyHKInH
6enkoB. Ilpuonvl.

VYrineBoapl. MoHocaxapupl, AWcCaxapuibl, OJUIOCAXapUAbl M IOJUCAXAPUIBI.
OO0mmii TuTaH CTpoeHuss U (U3NKO-XUMHUYECKHE CBOMCTBA YIJIEBOJIOB. buomornueckue
(GyHKIHMH yTIIEBOJOB.

Jlumuasl. T'mapodunsHO-TUApOPOOHBIE cBoMcTBAa. Kraccudukamus IUnIUAOB.
Tpurnuuepunsl, Gpochonunuasl, BOCKU, crepouibl. bruosornueckre QyHKIMHA TUMTHIOB.
OOmme cBoiicTBa OuojorMyeckux MemMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaM03aMbIKaHHIO, OJTYTPOHUIAEMOCTb.



Hyxneunnoseie kucinotel. JHK u PHK. CrpoeHune HyKIE€HHOBBIX KHCIIOT.
Hyxneoruasl. [lpunnun kommiementapaoctu. [Ipasuno Yapradgda. Crpykrypa JHK —
IBOMHas criupaib. MectoHaxoxaenue u 6monornueckue Gynkumnu JIHK. Buasr PHK.
Oyuknuu PHK B kietke.

Ctpoenue Monekynbl AT®. Makpospruueckue cBsisu B Mojekyine ATO.
buonoruueckue ¢pynkiun AT®. BoccTaHOBICHHBIE TEPEHOCYNKH, UX (DYHKIIUHU B KIIETKE.
lpyeue nyxneosuompughocpamvr (HT®). CexsenmpoBanue J[IHK. Memoowr eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouosiorusi: OuoxumMudeckrue u OnoGu3ndecKkre UCCcieI0BaHus COCTaBa
U MIPOCTPAHCTBEHHOMN CTPYKTYphl OUOMOJIEKYI. Moodenuposanue cmpykmypol u QyHKyui
ouomonekyn u ux xomniexcos. Komnviomepuvlii ouzatin u opeanuueckuti cuxmes
OUOMONEKYN U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

IToptpetsr: JI. ITomunr, Ix. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnpeneneHre XUMHUYECKHX JJIEMEHTOB B HEKHWBOW IIPUPOIEY,
«Pacnpenenenrne XUMUYECKUX AJIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuubr u  cxembl: «lleproguyeckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY,
«CtpoeHne Monekynsl Bonbp», «BemecrBa B cocraBe opraHuzMoB», «CTpoeHHe
MOJIEKYJIbl  Oenka», «CTpyKTypbl O€nKkoBOM MOJIEKYJb», «CTpOo€HHE MOJEKYI
yIIIeBOAOBY, «CTpOEHHE MOJNEKYN JIUNUAOBY», «HykinenHoBble KUCIOTBH, «CTpoeHHE
MOJIEKYJIbI ATD».

OO6opynoBanue: XUMHAYECKasl TOCy1a U 000PYI0BaHUE.

JlaGopaTtopHasi pabora «OOHapyXeHHEe OEIKOB ¢ IIOMOIIBIO Kad4eCTBEHHBIX
peaAKLIMIN.

JlabopaTopHass padora «lccienoBaHue HYKJIEMHOBBIX KHCIJIOT, BBIACJICHHBIX W3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumbel  KJIETOK:  DyKapuoTHYeCKas W npokapuotmyeckas.  CTpyKTypHO-
(GyHKIMOHATbHBIE 00PAa30BaHUs KIETKH.

CrpoeHue mnpokapuoTHueckod kieTku. KieTouHas crTeHka OakTepuil M apxeil.
Oco0eHHOCTH CTpOeHUs TeTepoTpoPHONW U aBTOTPOMHON MPOKAPUOTHUECKUX KIIETOK.
MecTo u poJib MPOKAPUOT B OHMOLIEHO3aX.

Crpoenne W (QPyHKIIMOHMpOBAaHUE 3SyKapuoTHUecko kieTku. I[lmasmaTuueckas
MeMmOpaHna (rasmanemma). CTpyKTypa miia3MaTuiaeckoit MeMOpaHbl. TpaHCIIOPT BEIIECTB
gyepe3 Tura3MaTudecKyto MeMmOpaHy: maccuBHBIN (muddysus, odneruénnas muddysus),
AKTUBHBINA (IIEPBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynmpoHuiiaeMocThb
MeMOpanbl. PaboTa HaTpuii-KaJueBOro Hacoca. DHAOLMTO3: MUHOLMTO3, (Paroiuros.



Ox3oumro3. Knerounas crenka. CTpykTypa M (QYHKIMH KJIETOYHOM CTEHKU PACTEHUH,
rpuOoB.

[uromnaszma. [{utozoinsk. [{lutockener. J[Buxenue nurormiazMbl. OpraHou bl KJICTKH.
OngHomeMOpaHHbBIE OpraHOMBI KIETKH: 3HAormasMmaruudeckas cets (OIIC), ammapar
['onpmku, NU30COMBI, WX CTpoeHHE U (PyHKIUU. B3auMocBs3b 0OJHOMEMOpPaHHBIX
opraHonsioB KieTku. CTpoeHHe TpaHyJSIPHOIO PETUKYyJyma. Mexanuzm HanpasieHus
benxos ¢ DIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. I magkuii
(arpanynapHbIil) 3HIOIUIa3MaTUYeCKuil peTukynyMm. CekperopHas (GyHKIMS anmapara
[Nonsmxu. Moougurkayus 6enkos 6 annapame I onv0xcu. Copmuposka 6enkos 8 annapame
Tonvoorcu. Tpancnopt BeliecTB B KileTke. Bakyonu pactuTenbHbIX KieTok. KietouHsiii
cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIbI KJIETKH: MUTOXOHAPUH, INACTUABL. [Ipoucxodcoenue
mumoxonopuii u nracmud. Cumobuoecernes (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoenue
U QYHKIUA MUTOXOHApUN U miactuj. [lepBuuHbIe, BTOPUYHBIE U CJIOKHBIE IIACTUIBI
(OTOCHHTE3UPYIOIIUX 3YKAPUOT. XJIOPOILIACThI, XPOMOIUIACTHI, JIEHKOIJIACTHI BBICIINX
pacTeHUN.

HememOpanubie opraHouabl kineTku CTpoeHne M (QYHKIMUM HeMeMOpaHHBIX
OpraHouJioB KjeTku. Pubocomsl. [Ipomescymounvie gunamenmol. MuxpoduiaMeHThI.
Axmunosvle Mmukpoguiamenmol. MBIIICUHbIE KICTKU. AKMuUHO8ble KOMNOHEHMbl
Hemblueunvlx kiemox. MukpoTpyoouku. Knerounslii nentp. CTpoeHHE W JABHKEHHE
KIYTUKOB M pecHuYeK. Mukporpyboukn unuroruasmel. Llentpuons.  benku,
accoyuupo8antvle ¢ MUKpoQuIameHmamu u Mukpompybouxamu. Momopusie 6enxu.

SAnpo. OOGonouka sigpa, XpOMaTWH, KapuoOIia3Mma, SJIPBIINIKK, WX CTPOCHUE H
bynkumu. SnepHsiii 6enKoBbIid MaTpUKC. [I[pocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM B
uHTEepha3ZHOM siape. Dyxpomamun u cemepoxpomamut. beinku XpoMaTUHAa — TUCTOHBI.
Jlunamuka s0epHoti 060104KU 6 Mumo3se. HoepHuiti mpancnopm.

Knerounbie BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKaApUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanumn

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

Tabnuupl u cxembl: «CTpoeHHE FyKapUOTHUECKOU KIIETKH», « CTpOeHUE >KMBOTHOM
KIEeTKW», «CTpOEHHE pPaCTUTEIbHON KIETKW», «CTpPOCHHE MHUTOXOHIAPUN», «Sapo»,
«CtpoeHue NpoKapuoTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0aKTEpUAIbHBIX KIETOK.

JlaGopaTopHasi padora «/3yueHne CTpOCHHUS KJIETOK Pa3JIMUYHbIX OPTraHU3MOBY.

IIpakTuyeckas padora «l3ydeHue CBOMCTB KJICTOUHON MEMOPAHBI.

JlabopaTopnas paGora «lVccienoBaHue TIUIa3MOJIM3a U JIETUIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).



IIpakTuyeckas padora «/3ydyeHue IBMKEHUS LMTOILIA3Mbl B PACTHTENBHBIX
KJIETKax».

Tema 6. O0OMeH BeLeCTB M NPeBpallleHUue JHEPIUH B KJIETKe

AccuMWIISILIMS U JAUCCUMWISIIIUS — JBE CTOPOHBI MeTabonu3zma. Tumbsl oOMmeHa
BEIIECTB: aBTOTPO(DHBIN U reTepoTpoPHBIN. YuacTre Kucaopoaa B OOMEHHBIX MPOIECcCcax.
DHepreTudeckoe obecrieueHne kieTku: mnpeBparieHue AT® B 0OMEHHBIX mpoIeccax.
DepMEHTATUBHBIA XapaKTep PEaKIuid KJIeTOYHOTO MeTabonmm3ma. DepMeHTh, ux
CTpoeHue, cBoWcTBa M MexaHusM nenctBus. Kodbepmentsl. OTnuuus (GpepMeHTOB OT
HEOPraHWYECKUX  KaTalu3aTopoB.  beiku-akTUBaTOpel U OCJIKU-MHTHOUTOPHI.
3aBUCUMOCTh CKOPOCTH (hePMEHTATUBHBIX PEAKIIMI OT Pa3IMYHbIX (PAaKTOPOB.

[lepBUYHBIN CUHTE3 OPTraHUYECKHUX BEIIECTB B KiIeTKE. DOTOCUHTE3. AHOKCULEHHDI
u oxcueenuvlli pomocunmes y oaxmepui. Ceemocobuparowjue nuemenmsl U NUSMeHmbl
peaxkyuonnoz2o yeumpa. Ponb xioporuiactoB B mporecce ¢ortocuHTe3a. CBeToBas U
temHoBas pazpl. Domoovixanue, Cs., Co- u CAM-munvi pomocunmesa. IIpogyKTUBHOCTh
¢oTocuHTe3a. BiusHME pa3nuyHBIX (PAKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HAUEHHUE
(doTocuHTE3A.

XemocuHTe3. Pa3zHooOpaszue OpraHM3MOB-XEMOCHUHTETHUKOB: HUTPUGUIIMPYIOIIHE
OakTepuu, Kelne300aKTepuu, cepodaKkTepuu, BOAOPOJAHBIE OakTepuu. 3HAUYEHUE
XEMOCHHTE3A.

AHa’poOHble opranu3Mbl. Buael Opoxkenus. [lpomyktbl OpokeHUS U HX
UCIIOJIb30BAaHUE  YENIOBEKOM.  AHA’pOOHBIE  MUKPOOPTaHU3MBbI  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTEIN OOJIe3HEN.

AspobOHbIE OpraHu3Mbl. JTamnbl SHEpreTndeckoro ooMeHa. [loaroroBuTenbHbIN FTAM.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEIIIEHUE TIIOKO3bI.

buonornueckoe OKHCIIEHHWE, WIHA KIETOYHOE JAbIXxaHWe. Poinp MUTOXOHApHN B
npoieccax Ouonormyeckoro okucienus. Luknuueckue peakuuu. OKHCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memopannozo epaduenma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmasel. [IpeumyiecTBa a3poOHOT0 MyTH 0OMEHa BELIECTB
nepea aHa3poOHbIM. D(PPEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JdeMoHcTpanuu

[Toprpers: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuemn, I'. A. 3aBap3uH.

Ta6muier 1 cxeMbl: «DOTOCHHTE3», « IHEPreTHUSCKHI 00MeH», «brnocuHTE3 OenKay,
«Ctpoenue pepMeHTa», « XeMOCUHTERY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyAOBaHWE JJisi MPUTOTOBICHUS
ITOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENAPATOB.

JlabopaTropHasi padora «l3ydeHne karaauTUYeCKON aKTUBHOCTH (epMEHTOB (HA
MIPUMEPE aMUJIa3bl WIIM KaTalasbl)y.



JlabopaTopnas paGora «/3yueHue (epMEHTATUBHOTO pACHUICTUICHUS NEPOKCHIA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KJIETKAaX).

Jladoparopnasi pa6ora «CpaBHEHHE MPOIECCOB (POTOCUHTE3a K XEMOCHHTE3a.

JlaboparopHnasi pa6otra «CpaBHEHHE MPOIIECCOB OPOXKEHUS U JIBIXAHUSD.

Tema 7. HacaeacrBennasi uHGopManus U peajin3anus eé B KJIeTKe

Peakuun wMarpuuHoro cuHrte3a. I[IpuHIUMIT KOMIUIEMEHTApHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanmmzarus HacnencTBeHHOW mHGopmaruu. ['eHeTHYecKuid Ko,
ero cBorcrBa. TpaHckpumniusi — MatpuuHblii cuate3 PHK. IIpuHumnel Tpanckpuniuu:
KOMILIEMEHTAPHOCTh, AaHTUIIAPAIIIEIbHOCTh, ACUMMETPUUHOCTb. Co3pesaHiie MampuyHvlx
PHK 6 sykapuomuueckoti kniemxe. Hexooupyrowue PHK.

Tpancmauus m e€ srambl. Yyactue TpaHcnopTHeix PHK B Oumocuntese Oenka.
VYcnoBus 6uocunresa 6enka. KogupoBanue aMMHOKUCTOT. Posib pubocoM B OMocuHTE3e
Oenka.

Cogpemennvie npeocmasieHus o cmpoeHuu eeHos. OpraHuzanusi TeHOMa Yy
MPOKAPUOT U SYKAPUOT. Perysnsius akTUBHOCTH I'€HOB y MPOKapuoT. I ' unoresa onepoHa
(®. Kako0, XK. MaHo). MonexynsapHvie mexanuzmuvl IKCHpeccuu 2eHos y dykapuom. Poib
Xpomamuna 8 pe2yasiyuu pabomsl 2eHos. Perynsdnns 0OOMEHHBIX MPOIECCOB B KIIETKE.
Kierounslii romeocras.

Bupycel — HekietouHble (GOpMBI KU3HU M oOnuratHeie mnapasuThl. CTpoeHue
MPOCTBIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. sKusnennwiii yuxn /JJHK-
cooepacawux  supycos, PHK-cooepocawux e6upycos, obaxkxmepuoghacos. Obpammuas
MPAHCKpUnyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi udenoBeka, XMBOTHBIX, pacteHuit. CIINJ], COVID-19,
COIMAJIbHBIE U MEAUIIMHCKHE TTPOOIIEMBI.

Buoungopmamurxa: unmeepayus u anamuz oonvwux maccusos («bigdatar)
CMPYKMYPHuIX Ouonocuyeckux Oauuvix. Hanomexuonoeuu 6 oOuonocuu u meouyuHe.
Ipoecpammupyemvie gpynxyuu 6enxos. Cnocobvt 00CmasKu 1eKapcma.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. MBanoBckuid.

Tabmuiet 1 cxembl: «buocunTes Oenka», «l'eHernueckuit Koay», «Bupych»,
«bakrepuodarmy.

IpakTnueckas padora «Co3nanue MOIeId BUPYCa.

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knerounsit niuki, ero nepuoasl u peryisiuus. Matepdasza u muto3. OcoOCHHOCTH
MPOIECCOB, TMpoTeKarouux B wuHTepdasze. IloaroroBka KIETKH K  JACICHUIO.
IIpecunteTnyeckuii  (MOCTMUTOTUYECKU), CHHTETHYECKUM U TMOCTCUHTETUUYCCKUMN
(TpEeMHUTOTUYECKUI) TIEPHOIBI UHTEP(DA3HI.

Marpuunbii  cunte3 JIHK — pemukanms. Ilpunnunsr permmkanmun  JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHHTE3, aHTUIAPALUICIbHOCTh. MexaHu3M



perummkauuun  JIHK. Xpomocomel. CtpoeHue xpomocoM. TenoMepel U Teaomepasa.
XpOMOCOMHBI Ha0Op KIETKH — KapuoTUN. JIMIUIOMIHBIM W TrarsIoWIHBIA HaOOpbI
xpomocoM. ['omosornunsie XxpoMocoMsl. [10710BbIE XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTaauu MUTO3a U IPOUCXOAIIME B HUX NPOLECChl. THUIIBI
muto3a. Kapuoknnes n uutokuHes. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsimust MutoTrdeckoro nmukia kietku. [IporpaMmMupyemas kierounasi rudeis —
aronTo3.

Knerounoe sapo, XpomMocoMbl, (DyHKIIMOHANIbHAs TeHOMHKA. Mexanuzmol
npoaugepayuu, ouggepenyuposku, cmapenus u 2ubenu kiemox. «L{ugposas knemka» —
buoungopmamuueckue mooeau GyHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpauumn

Tabnuiel U cxembl: «OKU3HEHHBIN LUK KIETKI», « MUTO3», « CTpOEHUE XPOMOCOMY,
«Pennmukanus JTHK.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpoIpenaparbl: «MuTo3 B KIETKax
KOpEIKa JIyKay.

JlabopaTopHas padora «/3yyeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTopnas padora «HabmtoneHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JTyKa
(Ha TOTOBBIX MUKpOTIpENapaTax ).

Tema 9. CTpoenne u GQyHKINHM OPraHN3MOB

buonorudyeckoe pasHooOpaszue opraHu3mMoB. OJHOKJIETOYHBIE, KOJOHHUAILHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS U JKU3HEIEATEIBHOCTH OJIHOKJIETOYHBIX OPTraHHU3MOB.
baktepun, apxeu, OJHOKJIETOYHBbIC TPHUOBI, OMHOKJIETOYHBIC BOJOPOCTH, JApPYTHE
pOTUCTHI. KoNOHHANIbHBIE OPraHU3MBI.

B3anmocCBsA3p 4acTell MHOTOKJIETOYHOIO OpPraHu3Ma. TKaHW, OpraHbl U CHCTEMBI
opranoB. OpranusMm kak eguHoe nenoe. ['omeocras.

Tkanu pactenuit. Tumbl pacTUTENBbHBIX TKaHEW: 0Opa3oBaTelibHAs, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAas, MexaHndyeckas. (OcoOeHHOCTH CTpoeHus, (QyHKIUN W
PACIIOJIOKEHUS TKAHEN B OPraHaX PACTCHUM.

TkaHu JKMBOTHBIX UM 4YEJIOBEKAa. THUMNBI >KMBOTHBIX TKaHEH: »HIUTEIUaIbHasl,
COCIMHUTEIbHASI, MbIIeYHasi, HepBHas. (OCOOEHHOCTH CTpoeHus, GQYHKIUNA U
PacCIOJIOKEHUS TKAaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHble U T€HEpPaTUBHbIE OpraHbl pacTeHUW. OpraHbl U CUCTEMBI
OpPTraHOB XKMBOTHBIX U 4YeoBeKa. DYHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranu3sMoB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. HapyXHbIi M BHYTpeHHUU ckeneT. CTpOCHHE W THIIbI
COCAMHEHNS KOCTEN.

JIBvokeHue OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPTaHU3MOB: amMEOOWTHOE,
KT'YTUKOBOE, peCHUYHOE. J[BMYKEHHE MHOTOKJIETOUHBIX PACTCHUMN: TPOMU3MbI U HACTHUHU.



JIBKeHNEe MHOTOKJICTOYHBIX JKMBOTHBIX M YEJIOBEKAa: MBINIeUHas cuctema. Peduekc.
CkeneTHbIe MBIIIIBI U UX paboTa.

IIutanue opranusmos. [lornomenue BOABI, YITIEKMCIIOIO ra3a M MHUHEPAJIbHBIX
BEILIECTB pacTeHUsIMHU. [IuTaHue KUBOTHBIX. BHYTPUIOJIOCTHOE M BHYTPUKIETOYHOE
nuieBapenue. [lurtaHne No3BOHOYHBIX KUBOTHBIX. OTIEINbI MUILIEBAPUTEIBHOTO TPAKTA.
[InmeBapurenbHble xenes3bl. [InnesapurenpHas cuctemMa 4eoBeKa.

Jlpixanue opranu3moB. /[pixanne pactenuid. Jlpixanue x«uBOTHBIX. Juddy3us razos
yepe3 NOBEpXHOCTh KIeTKU. KoxHoe nbixanue. JlpixaTenbHas moBepXHOCTh. KabepHoe u
NErovyHoe AbIXxaHue. JIpIXaHWe IMO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. DBOIIOLIMOHHOE
YCIOKHEHUE CTPOEHUSA JETKUX [MO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenapHas cucTeMa
YeaoBeKa. MexaHW3M BEHTWISIUUM JIETKAX y NTUL U MJICKONUTAMMX. Perynsmms
nbIXaHus. JlpiIxareabHble 00bEMBI.

TpaHcnopT BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. TpaHcopT
BEIIECTB y KMBOTHBIX. KpoBeHocHasi cuctemMa u €€ opranbl. KpoBeHOCHas cucrema
IT03BOHOYHBIX JKMBOTHBIX M 4esloBeKa. CepAne, KpOBEHOCHBIE COCYyAbl U KpoBb. Kpyru
KpOBOOOpAIICHHUs. DBOJIIOLUOHHBIE YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perysauus.

Brinenenue y opranusmoB. Beinenenue y pacreHuid. BpiaeneHue y >KUBOTHBIX.
CokparutenbHbie Bakyosiau. Opranbl BbiieneHus. dunbTpanus, cekpenuss U oOpaTHOE
BCACBHIBAHME KaK MEXaHU3Mbl paOOThl OpraHoB BbiaesieHUsA. CBS3b MOJOCTH Tela ¢
KPOBEHOCHOW M BBIICJIIUTEILHONW CUCTEMaMHU. BbIJielieHne y MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. [louku. Ctpoenue u (yHkiumonupoBanue Hedpona. OOpazoBaHUE MOUYU Y
YeJI0BeKa.

3amura y OpraHu3MoB. 3aIuTa y OJJHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepuii u
UHUCThl MOPOCTEHIIMX. 3aluTa y MHOTOKIETOUHBIX pacteHud. Kyrtukyma. Cpencrsa
MMACCUBHOU U XMMHYECKOHN 3aIUThl. OUTOHIIUIHI.

3ammTa y MHOTOKJIETOYHBIX >XKMBOTHBIX. [IOKpOBBI M WX NpPOU3BOAHBIE. 3allUTa
opranuzma ot Ooine3Heil. IMmmyHHas cuctema yenoBeka. KieTouHbI UM TyMOpalbHBIN
MMMYHUTET. BpoXAEHHBI U TpUOOpeTEHHBIA creunduuecknii umMmyHurer. Teopus
KJIOHaJIbHO-ceNieKTuBHOTO uMMmyHHuTeTa (II. Opmux, ®. M. bepner, C. Tonerana).
BocnanurensHbie OTBETHI OpraHu3MoB. Pojib BpOXAEHHOIO MMMYHHMTETa B Pa3BUTHHU
CUCTEMHBIX 3a00JICBaHUI.

PaznipaxxumMoCTh U perysnus y opraHu3sMoB. Pa3gpa)uMoCTh y OJHOKIIETOYHBIX
Opranu3moB. Takcucel. Pa3apaxuMocTs U perysinus y pacTeHuil. POCcToBbIe BelecTBa U
UX 3HAYCHHE.

HepBHas cuctema u pediektopHasi perysisiius y >KuBOTHbIX. HepBHas cuctema u e
OT/IEJIbl. DBOIIOLIMOHHOE YCIIOXKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y JKUBOTHBIX. OTIEIIbI
TOJIOBHOTO MO3ra IIO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedraexkropHas myra.
be3syciioBHbIE U yCTIOBHBIE PE(DIEKCHI.



['ymopanbHas perynsuus v 3HAOKPUHHASI CUCTEMA KUBOTHBIX U 4esoBeKa. JKenesbl
OHJAOKPUHHOW CUCTEMBI U UX TOPMOHBI. [[elicTBue ropMOHOB. B3anMOCBs3p HEPBHOU U
SHJOKPUHHOM cucteM. I unoranamo-runoduszapHasi cucrema.

JdeMoHCcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuiet u cxembl:  «OJHOKIETOYHBIE  BOAOPOCHN», «MHOTOKIETOYHBIC
BoZlOpoCIny, «bakrepun», «IIpocteimme», «Opranbl HBETKOBBIX pacTeHUI», « CUCTEMBI
OpraHoOB ITO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpoeHHME HaceKOMbIX», «TkaHu
pactenui», «KopneBbie cucreMb», «CtpoeHue ctTebnss», «CTpoeHue JHUCTOBON
IJIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «[IumeBapurenpHas cucteMay,
«KpoBeHocHas cucrema», «JlpixarenpHass cucrtema», «HepBHas cucreman, «Koxay,
«Mpimeunass cucrema», «BpiaenurenbHas cucrema», «IJHIOKPUHHAS CUCTEMay,
«Ctpoenue wMbimp», «Mmmynuter», «KumeynonosnoctHeie», «Cxema MUTaHUS
pactenuit», «KpoBEHOCHBIE CHCTEMBI MO3BOHOYHBIX YKHUBOTHBIX», «CTpOEHUE THUIPHD,
«Ctpoenue manapumn», « BHyTpeHHEe CTpOCHHE NOXKAEBOTO 4epBs», «HepBHas cucrema
priO», «HepBHas cucrema nsarymkn», «HepBHas cucrema npecMbikaromuxcs», «HepBHas
cucreMa ntuny, «HepBHas cucrema muekonuTarommx», « HepBHast cucrema 4enoBeKay,
«Pednexey.

OOopynoBaHue: CBETOBOM  MHKPOCKOI, MHUKPONpPENnapaTbl  OJHOKICTOYHBIX
OPTraHU3MOB, MUKPOIIPEINAPAThl TKAHEW, PAKOBUHBI MOJITIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, UBbIE JK3EMIUISIpbl KOMHATHBIX PAacTEHUM, repOapuu pacTeHUM pa3HbIX
OTHEJNOB, BIJIAXKHBIE MIPENaparbl KUBOTHBIX, CKEJIEThl IT03BOHOYHBIX, KOJUJIEKIUU
0ECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YelloBeKa, 00O0pylIOoBaHUE I JAEMOHCTpAIlUU
MOYBEHHOTO M BO3JYIIHOTO MUTAHUS PACTCHUI, PACIHICTUICHUS] KpaxMalia U OelIKOB MO
nevictBueM (pepMeHTOB, 00OpyIOBaHUE Jisl JAEMOHCTpPAI[MU OMNBITOB MO H3MEPEHUIO
KU3HCHHON EMKOCTH JIETKUX, MEXAHW3MA JIbIXaTEJIbHBIX JIBUKECHUN, MOJIEIIH TOJIOBHOTO
MO3Tra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEe pacTeHUI.

JlabopaTopHas padora «/3yyeHrne TKaHEN KUBOTHBIX).

JlabopaTopHas padora «/3yyeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEr€TaTUBHOE) U MOJIOBOE.
Bunpr  Oecmomoro  pa3MHOXKEHHS: TOYKOBAaHME, CIOPYJSAIus, ¢dparMeHTaims,
KJIOHUPOBAHHUE.

[TosoBoe pasmuoxenue. [lonoBeie kineTku, win rameTel. Meito3. Craguu meiiosa.
[ToBenenue xpomocoM B meno3e. KpoccuHrosep. bHOJOrHMYECKWid CMBICT MeHo3a M
IIOJIOBOTO IIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPIraHU3MOB.



[Ipen3aponpimieBoe paszButue. ['ameToreHes y KUBOTHBIX. [l0NOBBIE JKeENE3bLI.
OOpa3oBaHue W pa3BUTUE IMOJIOBBIX KieTOK. CrepmartoreHe3 u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

OmonoTBOpeHHe W AMOpPHUOHAIBHOE  pa3BUTHE  JKUBOTHBIX.  CrnocoObl
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOJIOTHS — HAayKa O
pa3BUTUU OpPraHu3MoB. Mopghocenez — o00Ha u3 21ABHLIX NPoOOIEM IMOPUOTOSUL.
Konyenyus mopghocenos u mooenu mopgoeeneza. Craguu sMOproreHesa ;KUBOTHBIX (Ha
npuMmepe Jarymku). JpoGnenue. Tumbl apobnenus. [emepmunupoeannoe u
HeodepMuHuposantoe opoobaenue. bracmyna, munvr 61acmyn. OcOOEHHOCTH IPOOICHUS
MJICKOTUTAIOMIUX. 3apO/IbIIIEBbIE JUCTKH (TacTpyJisiius). 3akiiajKa OpraHoB U TKaHEW U3
3apOJABIIIEBbIX JIMCTKOB. B3amMHOE BIMSHME YacTel pa3BUBAIONIETOCS 3apojbllia
(oMOpuoHanbHas MHAYKIMS). 3akiajKa IUlaHa CTPOEHUS >KMBOTHOIO KaK pe3yJsbTar
HMepapXUYECKUX B3aUMOJICHCTBUI TeHOB. BiusHHe Ha >MOpUOHATIBLHOE pa3BUTHE
pa3IMUHbBIX (PAaKTOPOB OKPYKAIOIIECH Cpeibl.

Poct u pa3zButne xuBOTHBIX. [TocTamOpuoHanbHblil iepuoa. Ilpsamoe u HenpsiMoe
pazButue. PazButue ¢ metamMopdo3oM y OECIIO3BOHOYHBIX U MO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaY€HHUE MNPSIMOTO M HEMPSMOrO Pa3BUTHUS, WX PACIpPOCTPAHEHUE B
npupone. Tunel pocta KUBOTHBIX. DAKTOPHI PETYISIIUU POCTA KMUBOTHBIX M YEJIOBEKA.
Craaun nocTAMOPUOHAIBHOTO PA3BUTHUA Y )KMBOTHBIX U uesioBeka. [lepuosipl oHTOreHe3a
yenoBeka. CTapeHue U CMEepPTh KaK OMOJIOTHYECKHUE MPOLIECCHI.

Pasmuosxenue u pazsutue pacrenuil. ['amerodur u cnopodut. Meiio3 B KU3HEHHOM
nukie pacrenuit. OOpa3oBaHue CIOp B Ipollecce Meio3a. ['aMeTroreHes y pacTeHHid.
Omnog0TBOpEHHE U Pa3BUTHE PACTUTENIBHBIX OpraHu3MOB. /[BOMHOE OIUIOJIOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

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

JdemMoHcTpanuun

IToptpetsl: C. I'. HaBamun, X. [lIneman.

Tabmuiet u  cxembl: «BereraTuBHOE€ pa3MHOXKeHUe», «TuIbl 0Oecroyioro
pa3MHOXEHUs», «Pa3MHOXeHHe  XJIaMUAOMOHabl», «Pa3MHOXEeHHE  IBIJICHBDY,
«Pa3MHOXeHUEe TUApPBDY, «Meho3y, «XpomocoMbl», «['amerorenes», «CrtpoeHue
SMIEKIIETKU U criepMaTo3onia», « OCHOBHbBIE CTaIud OHTOreHe3a», «IIpsamoe u Henmpsimoe
pasBuTHe», «Pa3zButue manckoro xyka», «Pa3sutue capanum», «Pa3Buthe nsArymkm»,
«JIBOMHOE OTTIOJOTBOPEHUE Y LIBETKOBBIX pACTEHUI», « CTPOCHUE CEMSIH OJHOAO0JIbHBIX U
IBYIOJIBHBIX PAcTEHUID», «KM3HEHHBIM LUK MOPCKON KammyCTbD», «KU3HEHHBIN LUK
Mxay, «KU3HEHHBIN UKJI MATOPOTHUKAY, « JKU3HEHHBIN IUKIT COCHBIY.

OO6opymoBaHue: CBETOBOM  MHMKPOCKOI, MHUKpPOIpEnaparbl  SUIEKICTOK U
CIIEpPMAaTO30UI0B, MOJENb «L MK pa3BUTHS JIATY K.



JlaGopaTtopnass pabGora «l3ydeHue CTPOECHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTaxy.

IpakTnueckass padora «BbIABICHME TPU3HAKOB CXOJACTBAa  3apoOIbIIIci
MO3BOHOYHBIX JKUBOTHBIX .

JlaGopaTopHasi padora «CTpoeHrE OPraHOB Pa3MHOKEHHUSI BBICIIINX PACTCHUID.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH M MI3MEHYNBOCTH OPraHU3MOB

Hcropust CTAaHOBIIEHUS U Pa3BUTHS TEHETHKU Kak Hayku. Padotel I'. Mengens, I'. ne
®puza, T. Moprana. Poibs oTeuecTBEHHBIX YUEHBIX B pa3BuTHU TeHeTuku. Padotsl H. K.
Konsrosa, H. M. BaBumnosa, A. H. benosepckoro, I'. /1. Kapneuenko, 1O. A. @unumnyeHko,
H. B. Tumodeepa-PecoBckoro.

OCHOBHBIE TEHETHYECKHE IOHATUSI W CUMBOJBI. ['OMOJOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC T€HbI, AIbTEPHATUBHBIC NMPU3HAKHA, IOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
rOMO3HUI0Ta, T€TePO3UToTa, YUCTasl JUHUS, THOpUIBI, TeHOTHMN, (eHOoTUrn. OCHOBHBIC
METO/Ibl TCHETUKU: THOPUIOIOTUYECKUM, TUTOJIOTMYECKUHN, MOJIEKYIISIPHO-TEHETUIECKU .

JlemoHcTpauun

[Toptpetst: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. Y. Basunos, A.
H. benozepckuit, I'. JI. Kapneuenko, FO. A. ®dununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTo/ bl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlaboparopHnasi padora «JIpozoduia kak 00BEKT FTeHETUIECKUX UCCICTOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiit 3akoH MeHpaenst — 3aK0H eAMHOOOpa3us
rubpu0B nepBoro mokojeHus. [IpaBuno momuHupoBanus. Bropoit 3akon Menmens —
3aKOH pacHIeIUIeHHs] TNpu3HAKoB. [luTomornueckre OCHOBBI ~ MOHOTHOPHIHOTO
CKpeluBanus. ['unore3a 4ucToThl ramer.

AHanmsupyromee ckpenBaHue. [IpoMeXyTOUYHBIM XapakTep HacleIOBaHHUS.
Pacmerienne nmprusHakoB MpyU HEMOJTHOM JOMUHUPOBAHUM.

JurnbpuaHoe ckpenuBanue. TpeTudt 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO
HacJe0BaHMs MpU3HaKoB. [[uTonornuyeckne OCHOBBI TUTUOPHUIHOTO CKPEITUBAHMUS.

CuerieHHoe HacienoBaHue TmpuszHakoB. Paboter T. Moprana. CuemieHHoe
HACJICZIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXKIy TeHamMu. XPOMOCOMHasl TEOpHs
HACJICJICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHWU3M ONPENENICHHs] ToJia. AYTOCOMBI H
MIOJIOBBIE XPOMOCOMBI. | OMOramMeTHbBIN U reTepOraMeTHBIN I0J1. [ 'eHeTnuecKas CTpyKTypa
MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HaKoOB, CUETJIEHHBIX C TTOJIOM.

I'enorun kak nenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEUCTBUE I'eHA.
MHOKeCTBEHHBIN AJIJICIIA3M. B3aumogericteue HeaJIEJIbHBIX TEHOB.
Kommnementapuocts. Dnuctas. [Tonmumepus.

'eHeTYeCKMM KOHTPOJIb PA3BUTHS PACTCHUM, JKMBOTHBIX W YEJIOBEKA, a TaKkKe
(hU3MOIOTUYECKUX TIPOIIECCOB, MOBEACHUS W KOTHUTUBHBIX (PyHKIMM. ['eHeTHueckue



MEXaHU3Mbl CAMOUOTEHE3a, MEXaHNU3MbI B3aUMOJICHCTBUS «XO35IMH — MMapa3uT» U «X039UH
— MHUKpOOMOM». ['€éHeTHyeckHe acleKTbl KOHTPOJsS M HM3MEHEHHs] HACIEICTBEHHOMN
uH(pOpPMaIIMU B TOKOJICHUSIX KJIETOK U OpTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuupr u cxemsl: «llepBblii 1 BTOpoOil 3akoHbl Menpaens», «Tpernil 3akoH
Menpens», «Anamusupyromiee CckpemmBanuey», «HemomHoe — momMuHHpoBaHUE»,
«CuernsieHHOE HacleA0BaHUe MPU3HAKOB Y Apo3oduiiby, «I'eHetrka nomnay, «Kapuorun
yenoBekay, «Kapuotun napozoduis»y, «Kapuotun nTUUBD, «MHOXECTBEHHBIN
ajenusm», «BzauMoeiicTBHE T€HOBY.

OOopynoBanue: MOAenb Il JAEMOHCTPAallMM 3aKOHOB €IMHOOOpasus TUOpHUIOB
IIEPBOr0 IOKOJICHWSI W PACLICIUICHUs MPU3HAKOB, MOJENb U1 JEMOHCTPAllUHM 3aKOHA
HE3aBUCUMOI0 HACJIECJOBAHMS IIPU3HAKOB, MOJEIb Ul JEMOHCTpAlMU CLEIUICHHOTO
HaCJIeJOBaHMsI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKporpenapar: «/Ipozodumnay.

IIpakTuyeckas padora «/3yueHue pe3yabTaToB MOHOTHOPUAHOTO CKPEIIMBAHUS Y
JPO30(UITBI.

IIpakTuyeckas padora «/3ydyeHue pe3ysbTaToOB AUTHOPUAHOIO CKPELIMBAHUS Y
TPO30(UITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3auMozeiicTBue reHoTUINA U CpeJibl TPU popMUpoBaHUU PpeHoTumna. Mi3aMeHunBocTh
Mpu3HAKoB. KadecTBEHHbIE M KOJMYECTBEHHbIE TMpPU3HAKU. Buabl H3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAs.

Monudpukanonsas ~ u3MeHYuBOoCTh.  Poiab  cpeasl B (OpMHUpOBaHUU
MoauuKaIMOHHON n3MeHunBOCTH. Hopma peakiuu mpusHaka. BapuanmoHHbINA psig u
BapuarmonHas kpuas (B. Moranncen). ColicTBa MOAU(PUKAITMOHHON U3MEHYUBOCTH.

I'enoTunuyeckas n3MeHUYMBOCTh. CBOMCTBA TEHOTUIIMYECKOW U3MEHUYNBOCTU. BU bl
TFeHOTUIIMYECKON U3MEHYMBOCTU: KOMOMHATHUBHASA, MyTallHOHHASL.

KomOunaTtuBHasT W3MEHYMBOCTh. Meiio3 W TMOJOBOM Tpolecc — OCHOBa
KOMOWMHATUBHOW W3MEHUYMBOCTU. PoOJIb KOMOWMHATMBHOMW HM3MEHUYMBOCTH B CO3JIaHHUH
TF€HETUYECKOr0o pa3HOoOOpa3usi B Mpeziesiax OJTHOTO BUIA.

MyTannoHHass U3MEHYMBOCTh. BHUIBI MyTalMii: T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbIE M WHIYLIMPOBAHHBIE MyTalUU. S1epHbIE U IUTOIUIA3MAaTUYECKUE MYTALIMH.
Comarnyeckue U moJIoBble MyTalMu. [IpuunMHbl BO3SHUKHOBEHU MyTauui. MyTareHsl u
UX BJIUSHHE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOIO Mpolecca. 3aKoH
rOMOJIOTUYECKUX PSAAOB B HacneacTBeHHOW n3MenunBocty (H.W. BaBunos). Buesaepnas
M3MEHYMBOCTb U HACIIEICTBEHHOCTb.

Onucenemura u INUSEHOMUKA, POJIb INULEHEMUYECKUX PAKMOPOo8 8 HACIe008AHUU U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdeMoHcTpanuu



[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuibr u cxemsbl: «Buasl m3MEHINBOCTHY, « Moau(puKanoHHas H3MEHIUBOCTDY,
«KoMOuHaTHBHAs HW3MEHUYUBOCTHY, «Meho3», «OmiogoTBopeHue», «l'enernueckue
3a00JIeBaHUs YeIOBEKa», « BUIbl MyTallnii».

OOGopynoBaHKe: KUBBIC U repOapHbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, PUCYHKU
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHYMBOCTH.

Jladoparopnasi padora «JVcciemoBaHne 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHON
n3MeHUMBOCTHU. [locTpoeHrE BapuallMOHHOTO PsAJia U BApUAITMOHHOW KPUBOM.

IpakTnueckass  padora «Myrtamuu y  Apo3oduiabl  (Ha  TOTOBBIX
MUKpOIIperaparax).

Tema 14. I'eHeTHKa YesI0BEeKA

Kapuorun yenoseka. MexayHapoaHas mporpaMmMa UCCIIeI0BaHNs TEHOMA YEJI0BEKa.
Metonsl  W3ydeHHsS ~ TIEHETHMKHM  4YeJOBeKa:  T'eHEaJOoTrHyecKui,  OJIM3HEIOBBIM,
IUTOTCHETUYECKUHM,  MOMYJIALMOHHO-CTATUCTUYECKUAM,  MOJIEKYJIIPHO-TCHETUYECKUU.
CoBpemMeHHOE ONPEACICHUE FCHOTHIIA: MOJITHOTEHOMHOE CEKBECHUPOBAHMUE,
TEHOTUNUPOBaHWE, B TOM uucie ¢ mnomombto [I[[P-ananuza. HacnencrBeHHbie
3a00JieBaHUsl 4ejoBeKa. ['€HHbIE M XPOMOCOMHBIE O0J€3HM uelioBeka. boiesnu ¢
HACJICJICTBEHHON TMPEApaCHOIOKEHHOCThIO. 3HAUY€HUE MEAUIMHCKOM TEHETUKU B
MpEOTBPAIICHUA M JICUCHWU TEeHETHYecKuX 3abojieBaHMi YejoBeka. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBaHUE. CTBOJNOBBIE KIETKU. [[OHATHE «TE€HETUUECKOTO IPy3a».
DTUYECKHE aCTEKThl UCCIAEIOBAHUM B 00JIACTU PEJAKTUPOBAHUS M'€HOMA U CTBOJIOBBIX

KJIETOK.
['enetnyeckue HakTOpbI MOBBIILIEHHONW UyBCTBUTEIILHOCTH YEJIOBEKA K (PU3MUECKOMY
" XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karolen Cpepbl. ['eneTnueckast
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K TATOJIOTUSM.
JemoHcTpanumn

Tabmuubr u cxemsl: «Kapuotun uenoBekay, «MeTonbl U3y4YeHUS TEHETHKHU
yeJioBeKay, «I'eHeTnuecKkre 3a00JICBaHNs YEIIOBEKAY).

IIpakTnueckas padora «CocTaBiieHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Cenrekuusi opraHnu3sMoB

JloMecTukanus u CeJIeKIMs. 3apoKICHUE CEIEKINUN U JoMecTuKanuu. Yuenue H. 1.
BasunoBa o IleHTpax MpoMCXOXIEHHUS W MHOTO0Opa3usi KyJbTYypHBIX pacTeHuil. Poib
CEJICKIIUM B CO3JIaHMU COPTOB PACTEHHMM WM MOPOJ KMBOTHBIX. COpPT, MOpojaa, IIITaMM.
3aKOH rOMOJIOTHYECKHX PSAJ0B B HacielcTBeHHOM m3MeHunBocty H. . BaBunosa, ero
3Ha4YEHUE IS CEJICKIIMOHHOM pabOThI.

Meronpl  ceneknuoHHOM  paboThl. MCKycCTBeHHBIM OTOOp: MAacCOBBIA U
WHUBUTy TBHBINA. DTallbl KOMOMHAITMOHHON ceieKiuu. VcrbITanue mpon3BoauTeNei mo
noToMcTBY. OTOOp MO TE€HOTHUILY C IMOMOIIBIO OLEHKH (PEHOTHUIIa TOTOMCTBA U OTOOP IO
TeHOTUIy ¢ nomonipto ananuza JHK.



NckyccTBeHHBIM MyTareHe3 Kak METO]l CEJIEKIIMOHHOW paboThl. PaananuoHHbI U
XUMUYECKU MyTareHe3 KaK HCTOYHHK MYTaIllui y KyJbTYpHBIX (DOPM OpTraHWU3MOB.
Hcnonp30BaHne T€HOMHOTO PEAaKTHPOBaHUS W MeTon0B pekomOuHaHTHeIX JIHK mms
MOJIyYEHHUS UICXOJTHOTO MAaTepHalIa JIJIsl CEJEKIUU.

[Tonyyenue nomumionaoB. BuyTpuBuaosas rubpuausanus. Bau3zkopoacTBeHHOE
CKpeulMBaHue, Wid WHOpUIUHT. HepoacTBEHHOE CKpellMBaHHWE, WM ayTOPUIUHT.
I'etepo3uc u ero mnpuuuHbl. Hcnonb3oBaHue rereposuca B cenekuuu. OtaanéHHas
rubpuauzanus. [lpeomonenue Oecriogusi MEXBUIOBBIX THOpUI0B. JlocTuxkeHuUs
CEJIEKIINU PACTEHUMN U HKUBOTHBIX. « 3€1E€HAS PEBOIIOYUSL.

CoxpaHeHHE W HU3YYEHUE TE€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U HX
JUKUX PpOAMYEH i CO3JaHUsl HOBBIX COPTOB U THOPHUAOB CEIHCKOXO3SIICTBEHHBIX
KYJbTYp. M3yuenue, coxpanenue u YnpasieHue 2eHeMu4ecKumMu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBBIX HCUBOMHBIX 8 YETIAX VIIYYUICHUSL CYUeCBYIOUJUX
U CO30aHUsl HOBbIX NOPOO, NUHULL U KPOCCO8, 8 MOM YUC]Ie C NPUMEHEHUEeM COBPEeMEHHbIX
Memo008 HAYYHbIX UCCIe008AHUL, NEPed08bIX Uell U NePCNeKMUBHbIX MeXHOI02ULL.

JemoHcTpauun

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenxo, I1. I1. JIykpsanenko,
b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuubr u cxembl: «lleHTpBI TPOUCXOXKIEHUS M MHOT000pasusi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACJIEACTBEHHOW W3MEHUYUBOCTHY,
«Metoapl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTtareHes».

JlaGopaTtopnass padora «M3ydeHHe COpPTOB KYJBTYPHBIX PAacTEHUl M TOPOL
JOMAITHUX )KUBOTHBIX).

JlabopaTopHas padora «/3ydeHre METO0B CEJICKIIMU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBKa pacTeHUID.

Jrckypeusi «OCHOBHBIE METOBI M IOCTHXKEHUSI CEIEKIIMU PACTCHUN U KUBOTHBIX
(Ha CENEeKIIMOHHYIO CTaHIIHIO, TUIEMEHHYIO (DepMy, COPTOMCHBITATEIbHBIM y4acTOK, B
TETJTUYHOE XO35HUCTBO, B JIAOOPATOPHUIO arpPOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rust U CHHTeTHYECKAs1 OMOJIOT U

OOBEKTBI, UCTIONB3YyEeMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIC U TKAHEBBIE KYJIBTYPHI,
MUKpPOOPTaHU3MBI, UX XapaKTepucTUKa. TpaaulnoHHas OMOTEXHOJIOTHS: XjIe0oneYeHue,
MOJIy4YeHUE KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOAETHNE. MUKPOOHMOIOTHUECKUI CHUHTE3.
OOBEeKTH MUKPOOHOTIOTHYECKUX TexHoJoTuid. [Ipom3BoacTBO Oeika, aMUHOKUCIOT H
BUTAMHUHOB.

Co3nganue TEXHOJOTMM M HMHCTPYMEHTOB LIEJICHANPABIEHHOTO W3MEHEHUS W
KOHCTPYUPOBAHUSI T€HOMOB C LEJIBI0 IMOJYYEHUsS OPraHU3MOB M HMX KOMIIOHEHTOB,
COJIeprKalINX HE BCTPEUAIOIIUECs B PUPOIe OMOCHHTETUUECKUE MYTH.

Knerounasa wunxeHepus. MeToabl KyJbTyphl KIE€TOK M TKaHEM pPACTEHUH U
#KUBOTHBIX. Kprobanku. Comaruueckass ruOpun3aisi 1 COMaTUYECKUNA 3MOpPUOTEHES.



Hcnonp30BaHne TramioOWIOB B CEIEKUMU pAcTeHUU. [lonyueHue MOHOKIOHANbHBIX
anmumen. Hcnonvzosanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX AHMUMeEN 8 MeOuyuHe.
HckyccTBEHHOE  OIUIOOTBOpPEHHE. PEKOHCTpyKUUs SHULEKIECTOK W KIOHUPOBAHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTAllUU siIep KIETOK. TexHonoeuu 0300po6ieHusl,
KYIbMUBUPOBAHUSL U MUKPOKIIOHATIbHO20 PAZMHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbIMYD.

XpoOMOCOMHasi W TE€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCTpyupoBanue pexkomounantHeix JHK. Cozdanue mpanceennvix opeanuszmos.
JIOCTMKEHUSA U MEPCIEKTUBBI XPOMOCOMHOW M T€HHOM WHYKEHEPUU. DKOJIOTUYECKUE U
ATUYECKHE TPOOIEeMbl FTEHHOW MH)KEHEPUH.

Menunuackue OunorexHonoruu. Iloctrenomuas mudpoBas wmeauruua. [11[P-
IUArHoCcTUKa. MeTaboJOMHBINA aHAIN3, TEHOLUEHTPUUECKUI aHajIu3 MpoTeoMa YesIoBeKa
JUISl OLIEHKH COCTOSIHMSI €T0 310pOBbsA. VCOJIb30BaHHE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanusi paka. 3D-Omoummkenepus it pa3paboTku  (yHIAAMEHTAIBHBIX OCHOB
MEIULMHCKUX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX TKAHEW COYETAaHUEM TEXHOJIOTHI
TpEXMEPHOrO0  OWONpUHTMHTa WU ckapdonauHra O pelleHus  3aaay
MEPCOHATU3UPOBAHHON MEULINHEI.

Co3nanue BEeKTOPHBIX BaKIIMH C 1IEJbI0 00eCIieueHns] KOMOMHUPOBAHHOM 3aIIUTHI OT
Bo3Oyauteneid OPBU, ycraHoBiIeHHE MONEKYJISIPHBIX MEXaHU3MOB (PYHKIIMOHUPOBAHHUS
PHK-conepxaimux BHPYCOB, BBI3BIBAIOIIMX 0CO00 OmacHble 3a00JI€BaHMS YENOBEKa U
KUBOTHBIX.

JlemoHcTpanumn

Tabmuupbr u cxembl: «Vcnonb30BaHNE MHKPOOPTAHU3MOB B  POMBIITUICHHOM
Mpou3BOJICTBEY, «KieTouHast unxxkeHepus», «I'eHHass HHXXEHEPUs».

JlaGopaTopHasi padora «/3ydeHrne 00beKTOB OMOTEXHOJIOTHH.

IIpakTnuyeckas padora «llonyyeHne MOJOYHOKUCIBIX TPOAYKTOBY.

JKeKypeusi «brorexHonorus —  BaKHEWMIIAs ~ NPOU3BOAMUTENBHAS  CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHUYECKOE TPOU3BOICTBO)Y.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 00YyYaIOIIUMUCS
MporpaMM  CpPEIHEro oO0mero o0pa3oBaHMs: JUYHOCTHBIE, METANPEIMETHBIE U
peIMETHBIE.

B cTpykType JNHMYHOCTHBIX pE3yJbTATOB OCBOCHHS MPOrpamMMbl 1O OHUOJIOTUU
BBIJICJICHBI  CJIEYIOIIME COCTABJISIONIME: OCO3HAHHWE OOYYaloIUMUCS POCCUHUCKOU
IPKJAHCKOM HIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH M
CaMOOMPEEICHUIO, Haluyue momugayuy K OOy4eHHIO OWOJIOTHUH, yeleHanpasieHHoe
paszeumue BHYTPEHHUX YOEKICHUM JIMYHOCTM HA OCHOBE KIIIOUEBBIX ILIEHHOCTEH H
HUCTOPUYECKUX TPAJWLIUNA pa3BUTUS OUOJIOTMYECKOTO 3HAHUS, 2O0MOBHOCHb U
cnocodonocms 00y4arouMxcsi pyKOBOACTBOBATbCS B CBOEU JEATEIBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMHU CUCTEME OHOJIOTMYECKOro 00pa3oBaHMs,
Hanuuyue npasoco3HaHUus HKOJOTHYECKON KYJIbTYpBI, CHOCOOHOCMU cmagumv UEIH WU
CTPOUTH KU3HECHHBIEC TUIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS MPOrpamMMbl MO OHMOJOTMHM JOCTUTAIOTCS B
€AMHCTBE y4eOHOI Y BOCIUTATEIbHON JEATENBHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU
POCCUICKMMU  COLMOKYJIbTYPHBIMH, HMCTOPUYECKUMU U  JTyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHATBIMH B OOINECTBE TMpaBUJIaMH W HOPMaMu TIOBEJECHUA U
CHOCOOCTBYIOT IpOLIECCaM CaMOIO3HAHMSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, Pa3BUTHUS
BHYTPEHHEW MO3WLIHNH JINYHOCTH, MATPUOTU3MA U YBAKEHHS K 3aKOHY U MPABOIMOPSIKY,
YeJIOBEKY TPY/la U CTaplleMy MOKOJIEHUIO, B3aUMHOI'O YBaKEHUs!, 0EPEKHOT0 OTHOIICHHUS
K KyJbTypPHOMY HACIIEIWI0 W TPaJuLHsIM MHOTOHAMOHAJIBLHOTrO Hapona Poccuiickon
denepanuu, IPUPOAE U OKPYIKAIOLIEH Cpeae.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHS Y4YeOHOro mnpeamera «buoNOTHS» TOJKHBI
OTpa)xkaTb  T'OTOBHOCTb M  CIIOCOOHOCTh  OOy4YaroUIMXcsi  pyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEM TMO3MIIMEH  JIMYHOCTHU, CHUCTEMOW I[EHHOCTHBIX
OpUEHTALU/, TO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUW, COOTBETCTBYIOIIUX TPAIULIMOHHBIM
LEHHOCTSM POCCHMCKOTO0 OOIIEeCTBa, pACHIMPEHUE IKU3HEHHOTO OIbITa W OIbITa
NEATENBbHOCTH B IPOLIECCE pealu3aldd OCHOBHBIX HANpPABICHUA BOCIUTATEIbHOU
NEeSTEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMN OO0YyYarolerocsi Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX NpPaB U 00S3aHHOCTEH, yBa)KCHHE 3aKOHA U
MPaBONOPSAIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TMPHU CO3MaHUHM yYEeOHBIX
MIPOEKTOB, PEIICHUU YUYEOHBIX U MO3HABATEIBHBIX 3a/a4, BBIIIOJIHEHUN OMOJOTMYECKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTh OMPEACNATh COOCTBEHHYIO IO3HMIIMI0 1O OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATD €€;

YMEHHE YYWTHIBATH B CBOUX JICUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUSL JIIOJIEM C pa3HbIMU YOEXKICHUSIMU, KYJIbTYPHBIMHU LEHHOCTSIMU U
COLMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOIIECCE COBMECTHOTO BBINMOJHECHUS yYEOHBIX,
MIO3HABATEIbHBIX M MCCIEIOBATEIbLCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIMIOHEHTOB TIPH 00CYKICHUN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TPaKIAHCKON MACHTUYHOCTH, NATPUOTH3MA,
YBOKEHHUSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHON, ropaoctu 3a
CBOM Kpail, cBOO PomauHy, CBOM S3BIK M KYJIbTYpy, MPONIJIOE W HACTOAIICE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

IICHHOCTHOE OTHOIIEHWE K NPUPOJAHOMY HACIACAUI0 M NaMSITHUKAM MPUPO/IBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYC;

CIIOCOOHOCTh OIIEHUBATh BKJIaJ POCCHUICKMX YUYEHBIX B CTAHOBJICHHUE U Pa3BUTHUE
OMOJIOTHH, TTIOHUMAaHUSl 3HAYEHUsS] OMOJIOTMH B TO3HAHUM 3aKOHOB MPUPOABI, B KU3HU
YeJI0BEKa M COBPEMEHHOTO OOIIECTBA;

uaeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHWIO U 3amure OreuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEJICHUS;

CIIOCOOHOCTh  OIICHHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TMPUHSATHS LEHHOCTEH CEMEWMHOW XHU3HU B COOTBETCTBHUH C TPAAUIHASIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs OCTETUKY ObITa, HAy4YHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

TMOHMUMAaHKME SYMOIIMOHAIILHOTO BO3JICCTBUS KUBOM MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIICHHUE MPOSIBIISITh
Ka4yeCcTBa TBOPUYECKOM JIUYHOCTH;



S) ¢usnyeckoro BocnUTAHHMA, (GOpMUPOBAHUA KYJBTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIarONoJTyYns:

MMOHUMAHUE W peau3anus 370pOBOTO M 0e30MacHOro obpasa KW3HHM (3I0pPOBOE
IUTaHWE, COOJIIOJCHUE TUTHEHHYECKUX MPAaBUI U HOPM, COATaHCHPOBAHHBIA PEKHUM
3aHSATUH W OT/BIXA, peryispHas u3ndeckas akTUBHOCTD), O€pEKHOT0, OTBETCTBEHHOT'O U
KOMITETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

MOHUMAaHUE IEHHOCTH TPABWJI WHIWBHIYATHHOTO M KOJUJIEKTMBHOTO O€301TacHOTO
MOBEJICHUA B CUTYAIUSX, YTPOXKAIOUIMX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHME TIOCIEJCTBUN M HENPHUATHS BPEIHBIX NPUBBIYCK (yHoTpeOaeHus
aJIKOT'0JIsI, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;

FOTOBHOCTb K AaKTHUBHOW JIESATEJIBHOCTH TEXHOJOIMYECKOM U  COLMAIbHOU
HaIpaBJICHHOCTH, CHOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBINOJIHATH TAKYIO IESATEIBHOCTB;

WHTEpEeC K pa3uuHbiM chepaMm NpodhecCHOHAIBHON JEATeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuu U peai30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCThH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTSIKEHUU
BCEM KU3HU,

7) IKOJIOTrHYeCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIEC KaK MCTOUYHMUKY KH3HU HA
3emiie, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  DKOJOTMYECKOW  KYJbTYphl: NPUOOPETEHHE  OMbITa
IJIAHUPOBAHMS MOCTYNKOB M OLIEHKH WX BO3MOJKHBIX MOCJEACTBHM JJISI OKPYKaroIIe
Cpenpl;

OCO3HaHME rI00aJTbHOTO XapaKTepa FIKOJIOTHYECKUX MPOOJIeM U IyTel X PelIeHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMbIe MPU H3yYCHUH OMOJIOTHUU 3HAHUS U
YMEHHS MPU PELICHUU MPOOJIeM, CBS3aHHBIX C PallMOHAJIBLHBIM MPUPOJIONOIB30BaHUEM
(cobmroieHre paBUJl TOBEICHUS B IPUPO/IC, HAMIPABJICHHBIX HA COXPAHEHUE PAaBHOBECHS
B OKOCUCTEMaX, OXpaHy BUJIOB, SKOCHCTEM, OHoChephl);

AKTUBHOE HENPUATHE JIEWCTBUM, MNPHUHOCAIIUX BPEI OKPYKAOUIEW NPUPOIHON
cpene, YMEHHE TIPOTHO3UPOBATH HEOJIATOMPHUATHBIE HSKOJOTUYECKUE TIOCIECTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPALIATh UX;

HaJIMYHUE PA3BUTOTO 3KOJIOTMYECKOTO MBIIIICHHUS, IKOJIOTMYECKON KYJIbTYPhI, ONbITa
NEATEIbHOCTH SKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS MMHU B
[M03HABATEJIbHOW, KOMMYHUKATUBHON U COLUAIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKON IESATETBHOCTH 3KOJOTHYECKON HAIPABIEHHOCTH;



8) neHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsI HAyKH W OOIIECTBEHHON MpPaKkTUKHA, OCHOBAaHHOIO Ha JUANOre KyJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHNE S3BIKOBOM M UYMUTATENbCKOM KYJIBTYphl Kak CpeICTBa
B3aUMOJICUCTBUS MEXIY JIOAbMU U IO3HAHUS MUPA;

MOHMMAaHUE CHEIU(PUKN OUOIOTHH KaK HayKH, OCO3HAHU €€ posin B (POPMUPOBAHUU
palOHAJIBHOIO HAyYHOTO MBILIUICHUS, CO3JaHMM LEJOCTHOTO TPEACTAaBICHUs 00
OKpY)XaloIlleM MHUpE KakK O €IMHCTBE IPUPOJIbl, YEJIIOBEKAa M OOLIECTBAa, B IMO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEM M pelleHMH MpoOJeM COXpPAHEHHUS MPUPOIHOIO
paBHOBECHS,

yOEXKJIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JUIsl COBPEMEHHOW I[MBUIIM3ALINU:
o0ecrieueHrss HOBOTO YPOBHSI pa3BUTHUA MEIULUHBL, CO3JAHHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pEIlaTh PECypCHble MpoOJeMbl pPa3BUTUSL YEIOBEUECTBA,
MOMCKA MyTEW BBIXOAA U3 TTI00ATBHBIX 3KOJIOTMYECKUX IPOOJIEM U 0OecieueH s epexoa
K YCTOMYMBOMY Pa3BUTHIO, PALIMOHAJIBLHOMY HCIOJb30BAHUIO MPUPOJHBIX PECYPCOB H
(OpMHUPOBAHNIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUU OMOJOTMUYECKHX 3HAHUHN B ILEJIAX MOBBIIICHUS
oOlIel KyJNbTypbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, KaK COCTaBHOM dacTu
(YHKIMOHAIBLHOM IPaMOTHOCTH 00y4aromuxcs, popMUPYEMON TPU U3yUYEHUN OHOJIOTUH;

MMOHUMAHUE CYIIHOCTH METOJIOB MTO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH MCHOJIB30BaTh MOJIy4aeMble 3HAHUS JUJISl aHAIU3a U OOBSCHEHUS SBIICHUN
OKpY>KaroIIero MUpa U MPOUCXOAAIIUX B HEM U3MEHEHUH, YMEHHUE 1eJ1aTh 000CHOBaHHbIE
3aKJIFOUEHUSI Ha OCHOBE HAyUYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C LENbIO MOJy4YEHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENIBHO MCIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS ISl PEeILICHUs
npo0JieM B peasIbHBIX )KU3HEHHBIX CUTYAlIUX;

OCO3HaHUE IEHHOCTHM HAy4YHOW JI€ATEIBbHOCTH, TOTOBHOCTb OCYILIECTBISATH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUW MO OHWOJOTMU B COOTBETCTBHM C KU3HEHHBIMU
MTOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHUS YydeOHoro mpeamera «buomorusy
BKJIFOYAIOT:  3HauYMMble U1 (OPMHUPOBAHMUS ~ MHUPOBO33PEHHUS  OOyYarONIuXCs
MEXIUCITUTUTMHAPHBIE  (MEXMPEIMETHbIE) OOIIeHAYYHbIE TOHSATHS, OTPaKAIOIIHE
1[EJIOCTHOCTh HAYYHOU KapTHUHBI MUpPA U CIIeM(PUKY METOOB MO3HAHUS, UCIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (BEIleCTBO, YHEPTHS, SIBJIEHUE, POIIECC, CUCTEMA, HAYUHBIN (pakT,
NPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIIeJOBaHUE, HAOIIOICHHE,



U3MEpEeHHe, OJKCIEPUMEHT U  JApYyrue); YyHUBEpCaJbHble yueOHbIE JIEeHCTBUS

(mo3HaBaTEbHEIE, KOMMYHHKATUBHBIE, pEryJISITUBHEIE), obecrieunBaronIe
dbopmupoBanne GYyHKIUOHATBHOW TPAaMOTHOCTH M COIMAIBHOM  KOMITETEHIIUN
oOyyJaroumxcs; CIIOCOOHOCTD oOy4Jaronmxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIMCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHMS U yHHUBEpPCaJbHbIE Yy4ueOHbIE
JEUCTBUSA B IIO3HABATEIIBHOW M COLMAIBHON IPAKTHUKE.

B pesynbrare m3ydeHus OMOJIOTMM Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHHs Y
oOyuatomierocss OyayT cGOpMUPOBAaHBI TO3HABATEJIbHBIE YHHUBEpPCAJIbHBIC YUEOHbBIE
JIEeUCTBUS,, KOMMYHHKAaTHUBHBIE YHHMBEpPCAIbHbIC YUYEOHbIE JEHCTBUS, pETyJISTHUBHbIC
YHHUBEpCaJIbHbIEC YUEOHbIE IEHCTBUS, COBMECTHAS JAESATEIbHOCTD.

MeranpeaMeTHbIE  pPE3yJIbTaTBl  OCBOEHUS IPOrpaMMbl  CPEIHEr0  OOILEro
00pa30BaHUsl 1OJHKHBI OTPAXKATh:

OBiaieHue YHMBEPCAJBHBIMH Y4eOHbIMH MTO3HABATEIbHBIMH ACHCTBUSMMU:

1) 6a3oBbIe JIOTHYECKHE T CTBHS:

CaMOCTOSATENbHO (POPMYJIMPOBATH U AKTYAIIM3UPOBATH IPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUMU 3HAHUU MPUEMBI JOTMYECKOTO MBIIUICHUS (aHAIM3a,
CHUHTE3a, CPaBHEHUS, KilacCu(UKaluu, 000011IeHNs), paCKpPhIBAaTh CMBICT OMOJIOTMYECKUX
HNOHATUM (BBIIENATh MX XapaKTepHble NPU3HAKW, YCTAHABIMBATh CBSI3U C APYTUMHU
MIOHSATUSIMU );

ONPENEIIATh LENN AEITENbHOCTH, 3a7aBasl MapaMeTpPbl U KPUTEPUN UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C IIOCTaBICHHBIMHU LIEJISAMU;

UCIOJIb30BaTh OMOJIOTMUECKHUE MOHATHS A1l 00bsACHEHUS (DAaKTOB U ABJICHUHN KUBOU
IIPUPOJIBI;

CTPOUThH JIOTUYECKUE PACCYKJE€HUSA (MHIYKTUBHBIE, JAEIYKTUBHbBIC, MO AHAJIOTHH),
BBIABJIATH 3aKOHOMEPHOCTHM M MNPOTHUBOPEYMS B PACCMATPUBAEMBIX  SBIICHUSX,
(GbopMyIHpOBaTh BHIBOJBI U 3aKIIOUCHHUS;

IIPUMEHATb CXEMHO-MOJEIBbHBIE CPEACTBA JUId INPEACTABICHUS CYILIECTBEHHBIX
CBA3E€H M OTHOILIECHUU B U3YYaEMBIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUI
Pa3HOTO POJIa, BBISIBICHHBIX B PA3IMYHBIX MH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH peuieHus NpoOJeMbl ¢ YYETOM aHaldu3a HMMEKOUIUXCs
MaTEpUAIBHBIX U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTb, OLIEHMBATh COOTBETCTBHUE pPE3YJIbTATOB
LIEJIIM, OLICHUBATh PUCKH MOCJIEICTBUI AEATEIbHOCTH;

KOOPJMHUPOBATh W BBIMIOJHATH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.



2) 6a30BbIe HCCIEI0BaTEIbCKHE TeHCTBHUS:

BIIQZICTh HABBIKAMHU Y4YEOHO-MCCIICIOBATEILCKOW W TIPOCKTHOM JIEATEILHOCTH,
HaBBIKAMH Pa3peIICHUs MPoOJIeM, CITIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSTEIIEHOMY
MOMCKY METOJIOB pEUICHUsl MPAKTHUUECKUX 3ajad, NMPUMEHEHUIO DPa3IUYHbIX METOJIOB
MO3HAHUS;

WCITOJIH30BATh PA3JIMYHBIC BUJIBI JEATEILHOCTH IO MOTYYSHUIO HOBOTO 3HAHMS, €T0
WHTEPIpPETAINH, TTPEOOPA30BAHNIO U TPUMEHEHHUIO B YUCOHBIX CUTYAIUsAX, B TOM YHCIIC
IPU CO3/IaHUU YYEOHBIX U COIUATBHBIX IIPOEKTOB;

dbopMHpOBaTh HAY4YHBI THUI MBIIUICHUS, BJIaJE€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON ACSITENbHOCTH
1 )KU3HCHHBIX CUTYaITUsX;

BBISIBIISITh IPUYMHHO-CJICJACTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a/1a4uy, BBIJIBUTATh
runoTe3y e€ pelieHus, HaXoAUTh apryMEHThI JJisl J0Ka3aTeIbCTBA CBOMX YTBEPKICHHUM,
3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIICHUS,

aHAJIM3WPOBATh TOJYYCHHBIE B XOJC PEIICHUS 3aJaddl pe3ybTaThl, KPUTHUCCKU
OIICHWBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATHh H3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISTh LIeJICHANIPaBICHHBIN MOUCK MIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBUS
B NMpO(HECCUOHANBHYIO CPENY;

YyMETh TIEPEHOCHTHh 3HAHWS B TIO3HABATEIbHYI0 W MPAKTUYECKYH0 OO0JacTH
KU3ZHENIEATECIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJCH, IPEJIaraTh OPUTHHAIBHBIC TIOXO0/IbI U PEIICHHUS, CTABUTh
MPOOJIEMBI U 33/1a49H, IOMTyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX MCTOYHMKAX HWHOOpMAIUK (TEKCTe y4eOHOTO
ocoOusi, HAyYHO-TIOMYJISIPHON JIUTEepaType, OMOJIOTHYECKUX CIOBApsAX M CIIPAaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3axX MaHHBIX, B IHTepHETE), aHAMM3UPOBaTh HHPOPMAITHIO PA3THIHBIX
BUJIOB HW (OPM TIPEJACTABICHUS, KPUTHUYCCKH OIICHUBATH €€ JOCTOBEPHOCTH W
HEMIPOTHBOPEYNBOCTH;

(dbopMyIMpOBATh 3aMPOCHl U IPUMEHSTH PA3THUYHBIE METOJIBI MPU TIOMCKE U OTOOpE
Oounonornyueckoi nHMOPMAITU, HEOOXOUMOH JIJIs1 BHITIOJHEHUS YUSOHBIX 3a7a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHHMS  WH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYyJIbTYPy AaKTUBHOTO WCITONIB30BAHUS Pa3IUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BHIOMPATh ONTUMAIBHYIO (hOPMY MPEACTaBICHUS OMOJIOTHUYECKON
uHdopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTOE);



MCIIOJIh30BaTh HAYYHBIN S3BIK B KAYECTBE CPEACTBA MPH paboTe ¢ OMOIOTHYECKOU
uH(opMaIuen: TPUMEHSITh XUMUYECKHE, (U3MYECKHE M MaTEeMaTUYeCKHE 3HAKU W
CUMBOJIBI, (OpMYJIbI, a00peBUATYPY, HOMEHKIIATYPY, UCIOJIB30BaTh M MPE0oOpPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHUE CPECTBA HATJISIHOCTH;

BJIQJICTh HAaBbIKAMU PACMO3HABAHMS M 3alIUThl MH(OpMauu, MHGOPMAIIMOHHON
0€30MacHOCTH JTMYHOCTH.

OBJajieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enne:

OCYIIECTBIISITh KOMMYHHMKAIlUA BO BCeX cepax >KU3HU, aKTMBHO y4acTBOBATh B
JIMAJIore WU TMCKYCCHUU TIO CYIIECTBY O0OCYKJ1aeMOM TeMbl (YMEHHUE 3a7]aBaTh BOIPOCHI,
BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEIHHO BBITIOJTHCHHS MpeJjiaraeMoi 3a1a4du, YIUThIBATh
WHTEPECHI U COTIIACOBAHHOCTH TIO3UITH APYTHX YIaCTHUKOB JTHAJIOTA WITU JUCKYCCHH ),

pacrno3HaBaTh HEBepOaJIbHbIE CPEJCTBA OOIIEHNUS, TOHUMATh 3HAYEHUE COITMATBHBIX
3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHMSI KOH(DJIMKTHBIX CHUTyallud, YMETh CMSr4arh
KOH(JIUKTBI U BECTH TIEPETOBOPHI;

BIIAQJICTh PA3JIMYHBIMH CIIOCOOAMH OOIICHHWST W B3aWMOJICHCTBHS, ITOHUMATH
HaMEpEHUsS JPYTHUX JIIOJICH, TIPOSBIATh YBAXKUTEIHHOEC OTHOIICHUE K COOSCETHUKY W B
KOPPEKTHOU GopMe HopMyIUpoBaTh CBOM BO3PAKEHMUS,;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCTIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAsI IesITeJIbHOCTD:

MOHUMATh U UCTIOIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHIUBHUAYaJIbHON paOOThI
MIpU pelIeHUU OMOJIOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MTPUMEHEHUS
TPYIIOBBIX (HOPM B3aUMOJICHCTBHS TIPU PEIICHUH Y4eOHOM 3a/1a4H;

BBIOMPATh TEMATHKy U METOBl COBMECTHBIX JCHCTBUH ¢ YUETOM OOIIMX HHTEPECOB
¥ BO3MOYKHOCTEH KaKJIOTO YJIeHA KOJIJICKTHBA,

NPUHUMATH 11K COBMECTHOM JESTEIHbHOCTH, OPTaHU30BhIBATh U KOOPJAUHUPOBATH
JNEUCTBHUS 110 €€ TOCTHXKEHUIO: COCTABIIATH IJIaH JIEVCTBUM, PACIIPEACIIATh POJIM C YYETOM
MHEHHUH YYaCTHHKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAayeCTBO CBOCTO BKJAJa M KaKJOTO yYaCTHHKA KOMaHAbI B OOIIWI
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

mpejyiaraTh ~ HOBBIE  TMPOEKTHI, OIEHWBATh UJACHM C TIO3UIMM  HOBH3HBI,
OPUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh TIO3UTUBHOE CTPATETMYECKOE MOBEIACHUE B PA3IMYHBIX CUTYAIIHSX,
MIPOSIBJISITH TBOPYECTBO M BOOOPAKECHHE, OBITh MHUIIMATHBHBIM.

OBjajieHUe YHMBEPCAJbLHBIMH PeryasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIH30BaTh OMOJIOTUYECKUE 3HAHUS JJISl BBISIBJICHHUS MPOOJEM M UX PEIICHUS B
KU3HCHHBIX M YUCOHBIX CHTYAIIUsX;



BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUU II€JIEBbI€ U CMBICIOBBIE YCTAHOBKH B
CBOUX JCUCTBHSX U ITOCTYNKAX IT0 OTHOLIECHHIO K KMBOW IIPUPOJZIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYIKAOIINX;

CaMOCTOATENIBHO  OCYILECTBJIATh  [TO3HABATEIIBHYIO  JEATENBHOCTh, BBIABIATH
npoOsieMbl, CTaBUTh U (POpPMyIMpOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOMN
NEATEIIBHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTAaBJATh IUIAH PELICHUS MPOOJIEMBI C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CHTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JINYHBIX MPEANIOYTEHUN;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO MIMPOKOW JIPYAMULIMK B Pa3HbIX
00J1aCTSAX 3HAHM, NOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaThb OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTHb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJa/IeTh HABBIKAMU IIO3HABATEJILHOM pediieKCMM KaK OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHUM, MCIIOIb30BATh
puEMBI pedIeKCHH JIJIsl OLIEHKU CUTYAIlMH, BBIOOpa BEPHOTO PELICHNUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELLIEHHUS 10 UX CHUKEHMUIO;

[IPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTUX IIPA aHAJIA3E PE3YJIbTATOB ACATEIBHOCTH;

3) npuHATHE Ce0sl M APYTHX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apPTYMEHTBI APYTUX MPU AHAIU3E PE3YIIBTATOB AEATEIBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX Ha OIINOKU;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3UIMH JPYrOro YeslIoBeKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3yabTaThl OCBOCHHS COJIepKaHus yueOHoro npeamera «buomorus»
Ha yIIyOJIEHHOM YPOBHE OPHUEHTHPOBAHBI Ha oOecredeHne NpoUILHOTO 00ydeHUs
oOyyvatouuxcst Ouonoruu. OHU BKIIOYAIOT: cnienuduyueckre st OMOJIOTUM Hay4HbIE
3HAHUS, YMEHUS U CTIOCOOBI JICHCTBHI 10 OCBOCHHIO, HHTEPIPETAIINH U TIPEOOPa30BaHUIO
3HAaHUW, BBl JEATEIBHOCTH MO TMOJYYEHHUIO HOBBIX 3HAHUM M MX MNPUMEHEHUIO B
pa3IMyYHbIX Y4EeOHBIX, a TaKXXE€ B pEAJbHBIX J>XU3HEHHBIX cuTyauusx. [IpenMerHsie
pE3yJIbTATHI MIPEICTABICHBI TIO TOJaM H3yUYeHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHOTO npeamera «buonorus» B 10 knacce
JOJHKHBI OTPaKaTh:



c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE W POJU OWOJIOTHMH B CHCTEME €CTECTBEHHBIX
HayK, B (D)OPMHUPOBAHWH €CTECTBCHHO-HAYYHOW KAPTHUHBI MHpA, B TMO3HAHWU 3aKOHOB
MPUPObl U PEIICHUH NpoOJeM palMOHAIBLHOTO MPUPOJOIOIL30BaHUsA, O BKJIAJE
POCCUICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTUE OMOJIOTHH;

BJIaJICHUE  CHUCTEeMOM  OMOJOTMYECKUX  3HAHUM,  KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE OUOJIOTUYECKUE TEPMUHBI U MOHATHUS (KU3Hb, KJIETKA, OPTraHU3M,
MeTaboJIn3M, TOMEOCTa3, CAMOPEryJsLUs, CAaMOBOCIPOM3BEIECHUE, HACIEACTBEHHOCTD,
U3MEHUYMUBOCTb, POCT M pa3BUTHE), OuWoJOrMyYeckue Teopuu (KiaeTtouHas Teopus T.
[IIBanna, M. Illneiinena, P. BupxoBa, XpoMOcOMHas Te€OpHs HACIEIACTBEHHOCTH T.
Moprana), yuenust (H. W. BaBuiioBa — o 1meHTpax MHOroo0Opasus M MPOUCXOXKICHHUS
KYJbTYpPHBIX pPAacTEHUi), 3aKOoHbl (eAMHOOOpa3usi MOTOMKOB TIEPBOTO TOKOJIECHUS,
pacileryieHusl, YHCTOThl TraMeT, He3aBUCUMOro HaciefoBanus [. Mengens,
TOMOJIOTHYECKUX PSJOB B HacieAcTBeHHOM u3MeHunBoctu H. Y. BaBunosa), mpuHIUIIBI
(KOMIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHM METOJAaMU HAYYHOTO T[IO3HAHUSA, WCIOJb3yeMbIX B
OMOJIOTUYECKUX MCCIICOBAaHUAX KUBBIX OOBEKTOB (OMUCAHKE, U3MEPEHUE, HAOIIIOICHUE,
AKCIIEPUMEHT);

YMEHHE BBIICIATh CYIIECTBEHHbIC MPU3HAKU: BHUPYCOB, KIETOK NPOKAPUOT H
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCJIE OaKTepHil,
rpuOOB, pAacTEHUM, >KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB M CHUCTEM OPraHOB
pacTeHM, KUBOTHBIX, YEJIOBEKA, MPOIIECCOB >KU3HEACITEIBHOCTH, MPOTEKAIOUIUX B
OpraHu3Max pacTEHUM, XKUBOTHBIX M UYEJOBEKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa
BelIeCTB (MeTa0oJM3M), TPEBpAIIEHUS JSHEPruH, OpOoKeHHUs, aBTOTPOPHOrO W
reTepoTpo(HOr0 THUMOB THUTaHUSA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeToreHesa, ASMOpHOreHe3a, MOCTAMOPUOHAIBHOTO  Pa3BUTHUS, PA3MHOXKEHHS,
WHJUBUAYAIIBHOTO pPa3BUTUS oOpraHu3ma (OHTOreHe3a), B3aUMOJICHCTBUSI T'€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0pa;

yMEHUE YCTaHABIMBATh B3aUMOCBS3M MEXKIY OpPraHOMJAMH KIETKM U UX
(YHKIUSAMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEH W UX (PYHKUIUSIMHU, MEXKIYy OpraHaMH U
CUCTEMaMHU OPTraHOB Yy PACTCHUM, >XMBOTHBIX M YEJIOBEKa M MX (PYHKIHMSIMHU, MEXKITY
CUCTEMaMH OPTaHOB W HUX (PYHKUMSIMH, MEXKJY dTallaMyd OOMEHa BEIIeCTB, dTaraMu
KJIETOYHOTO IMKJIA WM KU3HCHHBIX ITUKIOB OPTaHW3MOB, dTallaMd 3MOPHUOHATHHOTO
pPa3BUTHS, TEHOTUIIOM U (peHOTUTIOM, (DeHOTHTIOM U (pakTOpaMu cpeapl OOUTAHMUS,

YMEHHUE BBISBIISITH OTJIMYHUTEIbHBIC TPU3HAKU >KUBBIX CHUCTEM, B TOM YHCIIE
pPacTEeHMM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE  HCIIOJNB30BaTh  COOTBETCTBYIOIIME  apTyMEHTBI,  OMOJOTHYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIMKY IS JIOKAa3aTelbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPYIIIL;



yMEHHE peniaTb OMOJIOTHYECKUE 3a7auH, BbISBIISATh MPUUHMHHO-CIIEICTBEHHBIE CBSI3U
MEXIY HUCCIEAYyEMbIMH OMOJIOTMYECKUMU MPOLIECCAMH U SIBICHUSMU, AEJIAaTh BBIBOJbI U
IIPOTHO3bI HA OCHOBAHUH IMOJIYYEHHBIX PE3YyJIbTATOB;

yMEHUE BBITIOJIHATH JIA0OPATOPHBIE U MPAKTHUUECKHE padOThl, COOIIOAATH MpaBUIIa
pu paboTe ¢ y4eOHBIM U JJa00PaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh TMIOTE3bl, TPOBEPATh UX 3KCHEPUMEHTAIBHBIMUA CPEICTBAMM,
bopMynupys 1€ UCCIENOBaHUS, aHATU3UPOBATH MOJYYCHHBIC PE3YyJbTaThl U JeNaTh
BBIBOJIBL;

yMEHHUE Y4acCTBOBATh B yUeOHO-UCCIIEIOBATEIBCKON paboTe 1Mo OMOJIOTHH, IKOJIOTUH
U MEIUIMHE, TPOBOJMMON Ha 0a3e UIKOJBHBIX HAyYHBIX OOLIECTB, U MyOJIUYHO
MPEJICTaBIIATh MOTYYCHHBIE Pe3yIbTaThl HA YICHUYECKUX KOH(EepEHITHIX;

YMEHUE OLEHUBATH 3THUYECKHE ACHEKThl COBPEMEHHBIX HCCIEAOBaHUN B 001acTH
OMOJIOTMH ¥ METULIMHBI (KIIOHUPOBAaHUE, UICKYCCTBEHHOE OILIOIOTBOPEHHE, HATIPABICHHOE
M3MEHEHUE TeHOMa U CO3JJaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBISATh OCO3HAaHHBIM BbIOOp Oyayumieil mnpodeccuoHaIbHOM
NEATeIbBHOCTY B 00JacTh OHOJIOTUH, MEIULIMHBI, OWOTEXHOJIOTMH, BETEPUHAPUU,
CEJIbCKOTO XO34WCTBA, MHILNEBOM MPOMBIIUIEHHOCTH, YIayOJsTh MO3HaBaTEIbHBIN
MHTEpPEC, HANpaBJICHHbII Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH mpodeccuun u
OPOAODKEHHE  OMOJIOTMYECKOTO0  O0pa3oBaHMA B OpraHM3alMsX  CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11 knacce
JIOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE M POJM OMOJOTMH B CHCTEME €CTECTBEHHBIX
HayK, B GOpMHUPOBAHNN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B IO3HAHUHT
3aKOHOB MPHUPOJIbI M PEHIEHUH 3KOJOTHMYECKHX MpOOJEeM YeI0BEYEeCTBA, a TAKXKE B
pELIEHUH BOMNPOCOB PALMOHAIIBHOTO MPUPOJONOJIb30BaHUS, U B (POPMHUPOBAHUU
LIEHHOCTHOTO OTHOIICHMsI K MpUpPOJE, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCUHCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHUE BIAJETh CHUCTEMOM OHOJIOTMYECKUX 3HAHMHA, KOTOpas BKJIKOYAET
onpeaeneHuss 1 TOHUMaHUE CYIIHOCTH OCHOBOMOJIArarolux OUOJIOrHYeCKUX TEPMUHOB U
MOHATUM (BUI, SKOcHCTeMaA, Onocdepa), Ononornyeckue Teopuu (IBOTIOMOHHAS TEOPUS
Y. lapBuHa, cuHTEeTUYECKas: Teopust BoJonun), yueHus (A. H. CeBepiioBa — 0 myTsax u
HampaBieHusAX 3pojonuu, B.M. BepHanackoro — o 6uocdepe), 3aKoHBI (TEHETHYECKOTO
paBHoBecus [x. Xapau u B. BaiinOepra, 3apoasimieBoro cxozactsa K. M. bapa), npasuna
(Mmuaumyma HO. JIuOuxa, 3KOJOTMYECKOM MUPAMHUAbl SHEPIHM), TUIOTE3bl (THIOTE3a
«vupa PHK» V. I'unGepTa);

YMEHHUE BIIQJICTh OCHOBHBIMH METOJAMHU HAyYHOTO IMO3HAHMS, HCTOJIb3YEMbIMU B
OMOJIOTMYECKHUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M 3KOCUCTEM (OMHCaHUE, U3MEPEHUE,



HaOIOACHNE, SKCIEPUMEHT), CIOCOOaMU BBIABJICHHUS ¥ OICHKH aHTPOIMOTECHHBIX
W3MEHEHUI B IIPUPOJE;

YMEHHE BBIICTATH CYIIECTBEHHbIC MPU3HAKU: BUIOB, OMOT€OIIEHO30B, YKOCUCTEM H
ouocdepsl, CTAOUIU3UPYIOLIETO, JBUKYIIETO0 U Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpA,
AJUTONATPUYECKOTr0 M CHUMITATPUYECKOTO BHI000pPA30BAaHMSI, BIUSHUS JIBIXKYIIUX CHII
HBOJIIOLIMA HA TEHO(POH] TOMYJSIHUA, TPUCIOCOOJICHHOCTH OPraHu3MOB K cCpeje
OoOuTaHMs, YEpEeJOBaHMs HAIPABICHUN HBOJIOLMH, KPYTrOBOPOTa BEIIECTB M TOTOKA
HHEPTUU B SKOCUCTEMAX;

yYMEHUE YCTAaHABIMBATH B3AMMOCBSI3H MEXIY MPOIECCAMU 3BOJIOLMH, ABUKYIIUMU
CUJIaMH aHTPOIIOTeHE3a, KOMIIOHEHTAMH Pa3IUYHbIX SKOCUCTEM U MPUCIIOCOOJIECHUSIMU K
HUM OpTaHU3MOB;

YMEHHUE BBISBJIATH OTIMYHUTEIBHBIE PU3HAKN KUBBIX CHCTEM, TPUCTIOCOOTICHHOCTD
BUJIOB K Cpejie OOMTaHUsA, aOMOTHYECKUX M OMOTHUYECKHX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€l OPraHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHUM B IKOCUCTEMAX
CBOEM MECTHOCTH;

YMEHHE  HCIIOJIb30BaTh  COOTBETCTBYIOIIHE  apPTyMEHTHI,  OHOJOTHYECKYIO
TEPMHHOJIOTHIO M CHUMBOJMKY [JIsl JIOKa3aTelbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIN, B3aUMOCBSI3M OPraHU3MOB M CpeIbl OOWTaHUS, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTU COXpPaHEHHUsI MHOT00Opa3usl BUJOB U SKOCUCTEM Kak
YCIIOBHS COCYIIECTBOBAHUS IPUPOJIBI U YETIOBEUECTBA;

yMEHHE peniath OMOJIOTUYECKUE 3a7a9H, BBISIBISITh PUIMHHO-CIICICTBEHHBIE CBSI3H
MEXIy UCCIEAYyEMbIMU OMOJIOTHYECKUMU TPOIIECCAMH U SIBJICHUSIMU, JEJIaTh BBIBOJbI U
MIPOTHO3bI HA OCHOBAHUU TOJTYYEHHBIX PE3yJIbTATOB;

yMEHUE BBHITIOJIHATH JIA0OPATOPHBIC U MPAKTHUYECKHE PadOThI, COOJIIOATH MpaBHUIIa
npu paboTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, TPOBEPATh WX SKCIECPUMEHTAIBHBIMUA CPEICTBAMH,
bopMynupys 1elib MCCIEIOBAaHUs, aHATU3UPOBATH IMOJYUYEHHBIC PE3yJbTaThl U JeNaTh
BBIBOJIBL;

YMEHHE Y4acTBOBaTh B yUeOHO-HCCIIEI0OBATEIbCKOM paboTe o OUOJIOTUH, SKOJIOTHUHI
U MEIWIIMHE, TPOBOJMMON Ha 0a3e NIKOJIBHBIX HAyYHBIX OOIIECTB, W ITyOJUIHO
MIPEACTABIIATH MOJTYyYECHHBIE Pe3yJIbTaThl HA YICHUYCCKUX KOHPEPCHITUX;

YMEHUE OIICHUBATh TUIOTE3bl U TEOPUU O TPOUCXOKICHUU >KU3HHU, YCIOBEKA W
YeJIOBEUECKNX pac, O TMPUYMHAX, TOCIHEACTBUAX U CHOco0ax MPeaOTBPAIICHUS
r100aabHBIX U3MEHEHU B Ouocdepe;

YMEHUE OCYUIECTBJSATh OCO3HAHHBIA BbIOOp Oynymie mnpodeccuoHalIbHON
JESTETPHOCTH B 00JIACTH OWOJIOTHH, SKOJOTWH, TPHUPOAOIOIH30BAHUS, MEIUIIUHEI,
OMOTEXHOJIOTMH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO  XO3SHCTBA, MHINEBOU
MIPOMBIITUICHHOCTH, YTITyOJIATh MO3HABATEIHHBIN HHTEPEC, HATIPABIICHHBIN Ha OCO3HAHHBIN



BBIOOP COOTBETCTBYIOIIEH MPOQECCU U MPOJOHKEHHE OMOJIOTMYECKOTO 00pa30BaHUs B
OpraHMU3aIMsIX CPEeTHETO MPOGECCHOHATBLHOTO U BBICILIET0 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne HaumeHoBaHue pa3iesioB U TeM

n/n NporpamMmsl

KoanuecTBo 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

duekTpoHHbIe (LM (POBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

1 buonorus xak Hayka

bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-fb62770d3862

2 JKuBbI€ cUCTEMBI M UX U3yUYEHUE

3 Buonorus kierku

4 XuMu4decKas opraHu3anus KJICTKU

5 CrpoeHue U QyHKIUH KICTKU

OOMeH BelecTB U IpeBpaleHne
JHEPTUU B KIETKE

10

0.5

bubnuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-fb62770d3862

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-27a76afed81b
bu6nuorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-27a76afed81b
bu6nuorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-27a76afed81b

bubnunorexa LIOK




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

Hacnencreennast ungopmanus u
peanusanus €€ B KIETKE

0.5

bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0

JKM3HEeHHBIN TUKIT KIIETKU

bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a494c3chb-
b7c7-4815-b7al-155c7245fdbf

10

11

12

13

Crpoenne U QyHKIUN OPTraHU3MOB

PasMHOkeHHME U pa3BUTHE OPraHU3MOB

I'enetuka — HayKa O HAaCJICACTBECHHOCTH
1 U3SMCHYMBOCTH OPraHN3MOB

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTHU

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

25

10

15

1.5

1.5

0.5

bubnuoreka [{OK
https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f
bu6nmorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f
bu6nmorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/8088b7fa-
1bac-4c85-9905-a91d41ed37f8
bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/67987237-
3081-4683-970c-1dd5857cf5bf

bubnunorexa LIOK




https://lesson.academy-
content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

bubnunoreka LIOK
https://lesson.academy-

14 Penietiica wenosexa 0 05 content.myschool.edu.ru/lesson/bb1da599-
4162-44bb-h97d-8e7165598966
bubnunorexa LIOK
https://lesson.academy-
15 Ceneiuunst OprausmMon 4 L content.mysshool.edu.ru/ Iesson);86acad55-
2279-4152-a48a-840d20ce0270
bubnuoreka [{OK
16 broTexHOMOrHus U CHHTETHYECKAsT 4 https://lesson.academy-
ouostorus content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897
17 PesepBHOoE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 170 13

[MPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Koan4yecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbusbie IIpakTHueckue
n/n Bceero H3y4eHUA o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
bubnunoreka LIOK
buonorus xak KoMIIeKCHAs
1 VK T KAK TACTE https://lesson.academy-
H
Y 5 content.myschool.edu.ru/lesson/5¢523154-
COBPEMEHHOTO ObHECTE 8bfa-4fdf-bdf8-fb6277003862
bubmunoreka IIOK
) JKuBbIe CUCTEMBI M UX https://lesson.academy-
CBOWCTBA content.myschool.edu.ru/lesson/4e8b5cdb-
f414-40a6-9aed-638dd73a0475
bubmnoreka IIOK
3 YpoBHEBas OpraHu3aIus https://lesson.academy-
JKHBBIX CUCTEM content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-8c3862e30f75
bu6nuorexa [IOK
Hcropust OTKpBITUA U
4 VeHIA KILOTKIL https://lesson.academy-
N3y4 .
Kﬂy oua Heo s content.myschool.edu.ru/lesson/070c3elb-
YHas T
° P ed0e-4857-8b6e-d5758b8ba098
Meronasl MOJIEKYJIAPHON U
KJICTOYHOH OHMOJIOTHH. bu6nunorexa LIOK
5 [TpakTuyeckas pabora 0.5 https://lesson.academy-
«M3yueHne MeTo10B ' content.myschool.edu.ru/lesson/f0169498-
KJIETOYHOM OHOJIOTHH 8927-400e-81b5-27a76afed81b
(xpomatorpadus,




aneKkTpodopes,
nuddepeHnranibHoe
nentpudyruposanue, [1L[P)»

bubnunorexa LIOK
https://lesson.academy-

6 AMMICCKHIT COCTAB KICTKH content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-27a76afed81b
bubnunorexa LIOK
MuHepaibHbI€ BEIIECTBA
7 KJIETKH, UX OMOJIOrMYECKas https://lesson.academy-
POt ’ content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-27a76afed81b
OpFaHI/IIIeCKI/Ie BEIIECCTBa
KJIIETKH — OCJIKH. bubnunoreka LIOK
3 JlaboparopHas paboTa 05 https://lesson.academy-
«O0HapyxeHHe OCIKOB C ' content.myschool.edu.ru/lesson/f0169498-
ITOMOIIBIO KAYECTBEHHBIX 8927-400e-81b5-27a76afed81b
peakuuin)
bubmmoreka IIOK
9 CaoiicTBa, Kiaccuukanus u https://lesson.academy-
GyHKIMH OEITKOB content.myschool.edu.ru/lesson/0215437a-
0f2e-4c47-8760-2a9e2f77c89c
bu6mmoteka IIOK
10 Opranuueckue BemecTna https://lesson.academy-
KJIETKU — YTJIEBOJIBI content.myschool.edu.ru/lesson/7248ccfd-
3595-44e2-9ead-al5ec719c673
bubnunotexa LIOK
1 OpraHuyeckre BemecTna https://lesson.academy-

KJIICTKU — JIMIINIbI

content.myschool.edu.ru/lesson/7248ccfd-
3595-44e2-9ead-al5ec719¢c673




HyxknenHoBbI€ KUCTOTHI.
JHK u PHK. JlaGopaTopHas
pabota «MccrnenoBanue

bu6nmoreka [IOK
https://lesson.academy-

12 HYKJIEHHOBBIX KHCIIOT, 05 content.myschool.edu.ru/lesson/3b18d58d-
BBIICJIEHHBIX U3 KJIETOK 51ee-43ba-9b17-45c9608fa382
PA3JIMYHBIX OPraHU3MOBY
Crpoenue u pynkunn ATO. bubmuorexa [IOK
Npyrue https://lesson.academy-

13
HYKJI€03uaTprudochaThI content.myschool.edu.ru/lesson/3b18d58d-
(HT®D) 51ee-43ba-9b17-45c9608fa382
CexBennpoBanue [JHK. bubnuorexa [{OK
MeToabl FeHOMUKH, https://lesson.academy-

14
TPAHCKPHUIITOMHKH, content.myschool.edu.ru/lesson/3b18d58d-
IIPOTEOMHKHU 51ee-43ba-9b17-45¢9608fa382

bubnunoreka LIOK

15 MeToabl CTPYKTYpHOM https://lesson.academy-
ouosoruu content.myschool.edu.ru/lesson/5¢523154-

8bfa-4fdf-bdf8-fb62770d3862
bu6mmoteka IIOK

16 TuIbI KJIETOK. https://lesson.academy-
[MpokapuoTHueckas KieTka content.myschool.edu.ru/lesson/a9152604-

585b-4bf9-923c-d6a9d6847d3f
CrpoeHnue 3yKapruoTHYECKON bubmuoreka [JOK

17 kiaetku. [TpakTndeckas 05 https://lesson.academy-
pabota «3ydeHne CBONCTB content.myschool.edu.ru/lesson/0810f15f-
KJICTOYHOU MEMOPaHBD» ad77-4c70-9f41-1270516b7afl

18 IToBepxHOCTHBIN anmapar Bu6morexa LIOK

KIJIIETKH




https://lesson.academy-
content.myschool.edu.ru/lesson/070c3elb-
edOe-4857-8h6e-d5758b8ba098

OnHoMeMOpaHHBIE
OpraHOMJIbI KJICTKH.
[IpakTuyeckas pabora

bubnunorexa LIOK
https://lesson.academy-

19 «M3y4yenune IBUKEHUS 05 content.myschool.edu.ru/lesson/070c3elb-
LUTOIJIA3MBI B ed0e-4857-8b6e-d5758b8ba098
PACTHUTCIIbHBIX KJICTKAX)

ITomyaBTOHOMHBIE

itoxotapi, nracr biGmorera LIOK

’ ' https://lesson.academy-
20 f;iﬁ:;ﬁ:;ﬁ:iiiimnma 05 content.myschool.edu.ru/lesson/070c3elb-
edOe-4857-8h6e-d5758h8ba098

Hn ACIj1a3MoJIn3a B

PACTUTCIIBHBIX KJICTKAX»
bu6nunorexa LIOK

21 HememOpaHHBIE OpraHONIbI https://lesson.academy-

KJICTKH content.myschool.edu.ru/lesson/99d9a91a-
3f8e-49cb-bce4-3a2f5e634110
bubmnoreka IIOK
https://lesson.academy-
22 CTpochue n dyHiuun A1pa content.myschool.edu.ru/lesson/0810f15f-
ad77-4c70-9f41-1270516b7afl
CpaBHuTenbHas bubnuotexa [JOK
23 XapaKTePUCTHKA KIIETOK 05 https://lesson.academy-

sykapHot. JlabopaTopHas
pabota «/3yueHnue cTpoeHus

content.myschool.edu.ru/lesson/0810f15f-
ad77-4¢c70-9f41-1270516b7afl




KJICTOK pPa3JIMIHbIX
OpPraHnu3mMoB»

AccuMuianus u
JUCCUMMIIALIAS — JIBE
CTOPOHBI META0OIM3MA.
Tumel 0OMeHa BEIIECTB.

bubnunorexa LIOK
https://lesson.academy-

24 f;igzi;il{;;ziiiiecmﬁ content.myschool.edu.ru/lesson/cdc6b0d2-
866f-4e35-9168-ceeabel24e55
aKTUBHOCTH ()epMEHTOB (Ha
MMpuUMEpPC aMuJIa3bl UJIA
KaTaasbl)»
DepMeHTaTUBHBIN XapakTep
peaKHI/Iﬁ KIIETOYHOTI'O
meradosm3sma. Bbubmnorexa [JOK
JlaGopaTopHnas pabota
o5 sy 05 https://lesson.academy-
(DepMEHTATHBHOTO content.myschool.edu.ru/lesson/cdc6b0d2-
866f-4e35-9168-ceeabel124e55
pacLienigeHus epokcuia
BOZIOpOJa B PACTUTEIbHBIX U
JKHUBOTHBIX KIICTKax»
bubmunoreka IIOK
26 Benku-akTuBaTOpHI M OCIIKH- https://lesson.academy-
UHTUOUTOPEI content.myschool.edu.ru/lesson/cdc6b0d2-
866f-4e35-9168-ceeabel124e55
bu6nunorexa LIOK
27 ABTOTpO(DHBIH THIT 0OMEHA https://lesson.academy-
BEIIIECTB content.myschool.edu.ru/lesson/cdc6b0d2-
866f-4e35-9168-ceeabel24e55
28 ®dortocunTes bu6nunorexa LIOK




https://lesson.academy-
content.myschool.edu.ru/lesson/27¢57b97-
ee02-4b2c-97ac-223ab66c2417

Xemocuntes. JlabopatopHas
pabora «CpaBHeHUE

bubnunorexa LIOK
https://lesson.academy-

29 nporeccoB POTOCHHTE3A U 05 content.myschool.edu.ru/lesson/27¢57b97-
XEMOCHHTE3a) ee02-4b2c-97ac-223ab66c247
AHa’poOHBIE OPraHU3MBI. BuGmiorexa LIOK
Buast 6poxenusi. )

30 NaGopatopras paGora https://lesson.academy-
«CpaBHEHIE TPOLECCOB content.myschool.edu.ru/lesson/27¢57b97-

ee02-4b2c-97ac-223ab66c2417
6pO)KeHI/I}I U AbIXaHU)
bubnunoreka LIOK
AdpoOHBIE OPTaHU3MBI.

31 DTarbl SHEPTETUIECKOTO https://lesson.academy-

o6aema content.myschool.edu.ru/lesson/27¢57b97-
ee02-4b2c-97ac-223ab66c2417
OHeprust MEMOPaHHOTO bubmuoreka [IOK

39 rpajKeHTa MPOTOHOB. https://lesson.academy-

Cunre3 AT®: pabora content.myschool.edu.ru/lesson/3b18d58d-
nporonHol AT®-crHTa3bI 51ee-43ba-9b17-45c9608fa382
bu6nunorexa LIOK

33 Peakiinu MaTpuaHOTro https://lesson.academy-

CHHTE3a content.myschool.edu.ru/lesson/3b18d58d-
51ee-43ba-9b17-45c9608fa382
bubnunorexa LIOK

34 Tpanckpumnms — https://lesson.academy-
matpuuHblii cuaTe3 PHK content.myschool.edu.ru/lesson/05b30833-

2ed2-445b-b4ae-823f126b73d0

35 TpaHcasaus u €€ HTanbl bubmuoteka [IOK




https://lesson.academy-
content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0

KonupoBanue aMUHOKHCIIOT.

bubnunorexa LIOK
https://lesson.academy-

36 gon: pubocom B GuockmTese content.myschool.edu.ru/lesson/05b30833-
e 2ed2-445b-b4ae-823f126b73d0
bubnunorexa LIOK
37 Opranusaius reioma y https://lesson.academy-
HPOKAPHOT U 3YKAPUOT content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
bubmuoreka [{OK
MonekyJisipHble MEXAHU3MBI
38 CCCII TCHOB https://lesson.academy-
SKenp Y content.myschool.edu.ru/lesson/86¢c00dc3-
SyKapaot 4fd0-40aa-b7ec-3de0a656cf42
gl/lpyCH — BHe;(JIeTO‘IHLIe BuGmoTexa ]_[ OK
OPMBI I https://lesson.academy-
39 00JTTaTHBIC TTAPa3UTHI. 0.5
- 5 content.myschool.edu.ru/lesson/eb33fad3-
paKThTiesian prbota 8d72-4e0b-bbc5-4c86e312fb15
«Co3znianue MoJIeNIn BUPYCa
bu6nunorexa LIOK
BupycHsle 3a0051eBaHUs
40 https://lesson.academy-
quOBeK%’ FHBOTHBIX, content.myschool.edu.ru/lesson/eb33fad3-
PacTeHi 80172-4e0b-bbc5-4c86e312fh15
bubnunorexa LIOK
41 Hanotexnonoruu B https://lesson.academy-
OMOJIOTUH ¥ MEAMIINHE content.myschool.edu.ru/lesson/3b18d58d-
51ee-43ba-9b17-45¢9608fa382
42 JKu3HeHHBIN UKIT KISTKU bu6nunorexa LIOK




https://lesson.academy-
content.myschool.edu.ru/lesson/86¢00dc3-
4fd0-40aa-b7ec-3de0a656¢f42

bubnunorexa LIOK
https://lesson.academy-

43 Marprrriit ciires JIHK content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0
Xpomocomsl. JIaboparopHas bubnuorexa [{OK
44 pabota «M3ydenune 05 https://lesson.academy-
XPOMOCOM Ha TOTOBBIX content.myschool.edu.ru/lesson/a3431d82-
MHUKpOIpenapaTax» 087f-46fe-aba8-eca3491d454a
bubmuoreka [{OK
45 Jlereriie KIETKH — MHTO3 https://lesson.academy-
content.myschool.edu.ru/lesson/a494c3chb-
b7c7-4815-b7al-155¢7245fdbf
Tune! k1eTOK. KapI/IOKI/IHe3 u
uToKuHe3. JlabopaTopHas bubmuoreka [IOK
46 pabota «Habmoaenue 05 https://lesson.academy-
MHTO32a B KJI€TKaX KOHYHKA ' content.myschool.edu.ru/lesson/a494c3chb-
KOpEIITKa JTyKa (Ha TOTOBBIX b7c7-4815-b7al-155¢c7245fdbf
MUKpOIIpenaparax)»
bu6mmoteka IIOK
47 Perymsiust )KU3HEHHOTO https://lesson.academy-
IIUKJIa KJICTOK content.myschool.edu.ru/lesson/c081bbd7-
b846-42ec-9bb9-c0ff9388e41d
bubnunotexa LIOK
48 OpranusM Kak eIUHOE 1IEI0E https://lesson.academy-

content.myschool.edu.ru/lesson/387b2669-
fa96-450b-bd73-1e7a543ee995




TkaHu pacTeHUN.
JlaGopaTtopHnas pabota

bubnunoreka LIOK
https://lesson.academy-

49 «M3y4yeHune TKaHeH 05 content.myschool.edu.ru/lesson/99d9a91a-
pacTeHMi» 3f8e-49ch-bce4-3a2f5e634110
TkaHU KUBOTHEIX U bubnunorexa LIOK

50 yenoBeka. JlaboparopHas 05 https://lesson.academy-
pabora «M3yuenue TkaHei content.myschool.edu.ru/lesson/99d9a91a-
KHBOTHBIX» 3f8e-49cb-bce4-3a2f5e634110
Opranbsl. CHUCTEMBI OPTaHOB. bubmmoreka [JOK
JlaboparopHas paboTa https://lesson.academy-

51 0.5
«U3yueHue opraHos content.myschool.edu.ru/lesson/99d9a91a-
[[BETKOBOI'O PACTEHHUSD» 3f8e-49cb-bce4-3a2f5e634110

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

94 [Iutanue oprann3MoB
[TuTaHnne MO3BOHOYHBIX

55 KUBOTHBIX.
[TumeBapuTenbHas cuctemMa
YeroBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX
YKUBOTHBIX M YEIIOBEKA

58 Tpancnopt BewEeCTB y
OpTaHU3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX KUBOTHBIX U
YeloBeKa

60 Brienenne y opranuzMoB




61

3amura y opraHu3MOB

I/IMMYHHaSI cucrema

62
YenoBeKa
63 PaznpaxxumocTs u
peryJisius y OpraHu3MoB
I'ymopaneHnas perynsuus u
64 SHIOKPUHHAS CHUCTEMa
YKUBOTHBIX U YeJIOBEKa
65 DopMBI Pa3MHOKEHUS
OpPTraHU3MOB
66 [TonoBoe pa3MHOKEHUE
bubnunoreka LIOK
N https://lesson.academy-
o7 Meiios content.myschool.edu.ru/lesson/0f5f2936-
e558-48d1-869f-eab1c182d9b8
l'amerorenes. O6pazoBanue
Y pa3BUTHE MOJIOBBIX KIIETOK. bubmmnoreka HOK
68 JlaboparopHas paboTa 05 https://lesson.academy-
«U3yueHue cTpoeHuUs content.myschool.edu.ru/lesson/b676db76-
MOJIOBBIX KJIETOK Ha TOTOBBIX e6le-4f78-826a-75676e7f5af6
MUKpOTIpenaparax»
bubmmoreka IIOK
69 WNuauBuyaabHOE pa3BUTHE https://lesson.academy-
OpPraHU3MOB — OHTOTEHE3 content.myschool.edu.ru/lesson/b676db76-
e6le-4f78-826a-75676e7f5af6
20 3akagKa OpraHOB U TKaHEH BuGnmorexa LIOK

M3 3apOAbIIICBEIX JTUCTKOB




https://lesson.academy-
content.myschool.edu.ru/lesson/99d9a91a-
3f8e-49cb-bce4-3a2f5e634110

Poct Pa3BUTHUC KUBOTHLIX.
JlaGopaTtopHnast pabora

bubnunoreka LIOK
https://lesson.academy-

71 B :
:X:i?;?l;e :pgz{;(% 05 content.myschool.edu.ru/lesson/99d9a91a-
A POl 3f8e-49ch-bced-3a25e634110
IIO3BOHOYHBIX KMBOTHBIX»
P
%MHO)IEGHPIG H Pa3BUTHC BuGnmorexa HOK
pactenuii. JlJabopaTopHas
72 abora «CTpoeHue Oprasos 0.5 https://lesson.academy-
P %MHOMHI:M BHCHHI: < ' content.myschool.edu.ru/lesson/99d9a91a-
P . 3f8e-49cbh-bce4-3a2f5e634110
pacTCHUMN»
bubnunoreka LIOK
Hcropus ctaHOBIEHUS U
73 ABITHA TCHETHKIL KaK https://lesson.academy-
E _— content.myschool.edu.ru/lesson/8088b7fa-
Y 1bac-4¢85-9905-a91d41ed37f8
OCHOBHBIC ITOHATUS U
CHMBOJIBI TCHETHKH. bubmnoreka IIOK
74 JlaboparopHas paboTa 05 https://lesson.academy-
«/Ipo3oduia kak 00BEKT ' content.myschool.edu.ru/lesson/8088b7fa-
TCHETHYECKUX 1bac-4¢85-9905-a91d41ed37f8
HCCIIENOBAHUI)
3aKOHOMEPHOCTH
HACJIEJOBAHUS MIPU3HAKOB. bubnuotexa [JOK
75 MonorubpuaHoe 05 https://lesson.academy-
CKpel1BaHHE. ' content.myschool.edu.ru/lesson/da2765cd-

[IpakTuyeckas padora
"N3y4yeHue pe3yapTaToB

a327-4526-bef3-7eccle3cd9cs




MOHOTHOPHUIHOTO
CKpeluBanus y apo30Quibr”

I{uTonorunueckre OCHOBBI

bubnunoreka LIOK
https://lesson.academy-

70 f;HOFH(;pHHHOFO content.myschool.edu.ru/lesson/da2765cd-
PHHBATIA a327-4526-bef3-7eccle3cd9cs
Anamsapyiomee bubnunorexa LIOK
77 ckpenuBanue. Hemosnoe https://lesson.academy-
OMHHHPOBaHHE content.myschool.edu.ru/lesson/da2765cd-
a327-4526-bef3-7eccle3cd9c4
JluruOpuHoe cKpeniuBaHue. BuGmiorexa LIOK
[IpakTuyeckas pabora i
78 «H3y4enne pe3ynbTaToB 0.5 https://lesson.academy-
S — content.myschool.edu.ru/lesson/67987237-
3081-4683-970c-1dd5857cf5bf
y Ip030(HIIBD)
bu6mmoteka IIOK
79 [{uTo0THYECKUE OCHOBBI https://lesson.academy-
JMTHOPUIHOTO CKPEIIMBAHHS content.myschool.edu.ru/lesson/67987237-
3081-4683-970c-1dd5857cf5bf
bu6mmoteka IIOK
80 CuernieHHOe HaClIeI0BaHNE https://lesson.academy-
NPU3HAKOB content.myschool.edu.ru/lesson/67987237-
3081-4683-970c-1dd5857cf5bf
but6mmorekxa [IOK
81 XpoMOCOMHast TEOpHUs https://lesson.academy-
HACJICICTBEHHOCTH content.myschool.edu.ru/lesson/a3431d82-
087f-46fe-a5a8-eca3491d454a
82 I'eneTuka moma bu6nunorexa LIOK




https://lesson.academy-
content.myschool.edu.ru/lesson/f9e74bbf-
4477-4452-b5a1-3f990c947800

I'eHoTun Kak 1ejgocTHas

bubnunorexa LIOK
https://lesson.academy-

83 cucreMa content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
. bubnuorexa [IOK
I'eneTnyeckuii KOHTPOJIb .
84 pasBuTHA pacTeHui, https://lesson.academy-
KUBOTHEIX 1 1eIOBCKa content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
bubmuoreka [{OK
g5 M3MeH4YHBOCTDH MTPU3HAKOB. https://lesson.academy-
Bu/ipl H3MEHUNBOCTH content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
bu6nmorexa LIOK
86 MoudukaroHHast https://lesson.academy-
U3MEHYNBOCTh content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
Bapuanunonsslii psia u
BapHallMOHHas KpuBasd.
JlaGopaTtopHnast pabota
«Uccnenosanue bubmmoteka IIOK
87 3aKOHOMEPHOCTEH 05 https://lesson.academy-
MOTU(PUKAIIMOHHON content.myschool.edu.ru/lesson/e1564a9c-

n3MeH4nUBOCTH. [TocTpoeHue
BApUALIMOHHOTIO psia U
BApUALIMOHHON KPUBON»

0f9c-4060-abd6-435067cecl4d




I'enorunnueckas bubnunoreka LIOK
88 U3MEHYHUBOCTb. https://lesson.academy-
KombunaruBHas content.myschool.edu.ru/lesson/e1564a9c-
U3MEHYUBOCTD 0f9c-4060-abd6-435067cecl4d
MyTranuonHas
M3MCHYUBOCTb. bubnunorexa LIOK
89 [TpakTuyeckas pabora 05 https://lesson.academy-
«Myrtanuu y 1po3ouisl (Ha ' content.myschool.edu.ru/lesson/e1564a9c-
TFOTOBBIX 0f9c-4060-abd6-435067cecl4d
MHKpOIIpenaparax )
3aKOHOMEPHOCTH bubmmoreka [JOK
MYTaIMOHHOTO MpoIecca. https://lesson.academy-
90
DONUreHeTHKa U content.myschool.edu.ru/lesson/bb1da599-
SIUTE€HOMUKA 4162-44bb-b97d-8e7165598966
I'enerunka uemoBeka. bubnunoreka LIOK
01 [IpakTrueckas pabora 05 https://lesson.academy-
«CocraBiieHUE U aHATTN3 ' content.myschool.edu.ru/lesson/bb1da599-
POIOCIIOBHOWY 4162-44bb-b97d-8e7165598966
bu6mmoteka IIOK
92 MeToabl MeTUITMHCKOMN https://lesson.academy-
FCHETUKHU content.myschool.edu.ru/lesson/143bch4f-
232b-4e0c-84a7-7b6b48306d6b
3HaueHne MeaUIINHCKOMN BuGmorexa LIOK
TCHCTUKU B
93 N — https://lesson.academy-
eHETHHIECKIX 3260 IeBaMMi content.myschool.edu.ru/lesson/143bch4f-
232b-4e0c-84a7-7b6b48306d6b
YCJIOBCKA
94 OCHOBHEIC MIOHATHS 0.5 bubmunoreka [JOK

cenekuuu. JlaboparopHas




pabora «M3yuenue copToB
KYJIbTYPHBIX PacTeHUH 1
TIOPO/ IOMAITHUX
KHUBOTHBIX)»

https://lesson.academy-
content.myschool.edu.ru/lesson/86acad55-
2279-4152-a48a-840d20ce0270

MeTobl CENeKIIMOHHON
paborsl. JIaboparopHas

bubnunorexa LIOK
https://lesson.academy-

% pabora «M3yueHne MeTOI0B 05 content.myschool.edu.ru/lesson/86acad55-
CEJICKIIUM PACTECHUI» 2279-4152-348a-840d20ce0270
JlocTrkeHus ceneKIuu bubnnorexa [{OK

96 pacTeHuil 1 KUBOTHBIX. https://lesson.academy-
[paktuueckas paboTta content.myschool.edu.ru/lesson/86acad55-
«ITpuBUBKa pacTeHUI» 2279-4152-a48a-840d20ce0270

bubnunoreka LIOK
CoxpaHeHue, U3y4eHue u

97 CIIONESOBAHIC https://lesson.academy-

TEHETHYECKUX PECYPCOB content.myschool.edu.ru/lesson/86acad55-
2279-4152-a48a-840d20ce0270

buortexHonorusa xkak Hayka u

0oTpacib HpOI/ISBOJICTBa.y bubnxorexa LOK

98 IMpakTryeckas padora 0.5 https://lesson.academy-

(3yterue 0GBeKTOR content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897
OMOTEXHOJIOTHH
bu6mmoteka IIOK
OcHOBHEIE HATpABTCHI https://lesson.academy-

99 CHHTETHIECKOM BHOTOMI content.myschool.edu.ru/lesson/133b0166-

fc35-4a91-a264-14aaee2f5897

100 XpOMOCOMHasI ¥ T€HHas Butmorexa LIOK

WHKEHEpUS



https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897

https://lesson.academy-
content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897

bubnunorexa LIOK

101 MenuiuHCcKue 1 https://lesson.academy-

OMOTEXHOJIOTHH content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897
bubnunorexa LIOK

Pe3epBHbIi yPOK. https://lesson.academy-

102 [ToBTOpeHue, 0600IICHNE, 1 content.myschool.edu.ru/lesson/387b2669-
crucTeMaTh3alus 3HaHUI fa96-450b-bd73-

1e7a543ee995?backUrl=%2F06%2F10
OBIIEE KOJIMYECTBO YACOB 170 135

[10 [TIPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

A.B. Tepemos, P.A. IlerpocoBa.; non penakiueir A.B. Tepemona. buonorus:
Bbuonornveckue cuctemsl u npoiecchl. 10 kiace: yueOHUK yrinyOieHHbIH ypoBeHs/ - 10-¢
3., -M.: Muaemo3suna, 2020.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Taceunuk B. B., Kamenckuii A. A., Pyouos A. M. u np. / [lox pexn. [laceunnka B.
B. buonorus: 10 xmacc: YriuyOneHHbl ypoBeHb: yueOHuK / B.B. Ilaceunuk. - M.:
IIpocsemenne [Taceunuk B. B., buonorus: 10 kiacc: bazosliit ypoBeHb. MeTouueckoe
nocobue kK yueoHuky B. B. [laceunuka «buosorus: 10 knacc: ba3osslii ypoBeHs» / B. B.
[Taceunuk. — M. IlpocBemienue, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET
Poccuiickast asiekTpoHHasi 1IKoia, OubmuoTeka MUGpPoBOro 00pa30BATEIHLHOTO
KOHTEHTa, IIudpoBoit obpazoBarenbHblil pecypc AKnacc, Mudoypok.



