MHWHHUCTEPCTBO ITPOCBEIEHHSI POCCUIICKOM ®EJEPALIAU

Munucreperso o6pazoBanus CTaBponosibcKkoro Kpasi

Ynpasienue o6pasosanns Biaroaapuenckoro ropockoro OKpyra

PACCMOTPEHO
Ha 3aceganuu [IIMC
IIpotokon 3acenanus
Nel or 30.08.2023r

pyKOBom&% mmcC

EM.IHBCJI}’{-ICHKO

Crasponoasckoro kpas

MOY "COII Ne 5"

COI''TACOBAHO YTBEPX/IAIO

Ha 3aceJaHuH INpuxa3 Ne 179-o1 ot
nexaroruyeckoro cosera  30.08.2023r.
IIporokon sacenanmns Nel  n.0.1upekTOpa ,

ot 30.08.2023r. MOY «COLLINe5» .

MB. lyﬁmena

PABOYASI ITIPOTPAMMA

(ID 2813000)

T.A.' Manfz;mxo CSVY/4

y4eoHoro npeamera «BHoorns. Yriay6aeHHblii ypoBeHb»

¢. Cnaccxoe 2023 roa

Juta oOyvarommuxcs 10 knacca



MNOACHUTEJbHAS 3AIINCKA

[Iporpamma mo yuebHOMy npeamery "buonorus” (nanee - 6UONOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOTO 3aKk0HA OT 29.12.2012 No 273-03
«O06 oOpaszoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konnenuuu mnpenogaBaHus
yuebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCIIMTaHUSL.

VYueOnbiit npeamer «buosorus» yriyonéunoro ypoHs usyuenus (10—11 kinaccsr) siBisiercs
OJIHUM M3 KOMIIOHEHTOB IpeaMeTHO# obnactu «EctecTBeHHO-HaydHbIe mpenmeTs. CoriacHo
nosioxkeausiMm OI'OC COO mnpodwibHbe y4eOHBIE MPEIMETHI, H3ydaeMble Ha YriayOIEHHOM
YpOBHE, SBISIOTCA crnocoboM muddepenunanymu oOydeHHs Ha YpOBHE CpeIHEero oOmero
o0pa3oBaHUs W MPHU3BaHBI 00ECTICUYUTHh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIUM, CPEIHUM
o0mmM, cperHUM TPOo(ecCHOHANTBHBIM M BBICIIAM 00pa3oBaHUEM. B TO ke Bpemst KaKIbIi U3
THX YYeOHBIX MPEIMETOB [OJDKEH OBITh OpPHEHTUPOBAH HAa MPHOPUTETHOE peIIeHHE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX M PA3BUBAIONIMX 33/1a4, CBSI3aHHBIX C MPOQPOpHEHTAIHEH
oOyJaromuxcss ¥ CTHMYJUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JacTH HaydyHOTO 3HAHHMA,
CBSI3aHHOTO C OMOJIOTHEN, MEIUITUHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WJTH BOCHHBIM JIEJIOM.
[Iporpamma mo yuebHoMy mpenmery "buomorusa" na€r mpeacraBieHue O LMW M 3aaadax
n3ydeHus yueOHoro npeameta «buonorus» Ha yriayOon€HHOM ypOBHE, ONpeAesseT 00s3aTeabHoe
(MHBapMaHTHOE) TPEIMETHOE COJIep’KaHue, €ero CTPYKTypUPOBAHME IO pasfesiaM U TeMaM,
pacnpeziefieHue o KiaccaM, peKOMEH/IyeT MOCIeI0BaTEIbHOCTh U3yUeHHs] y4eOHOro MaTepuana
C y4€TOM MEXKIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOywarommuxcsi. B mporpamme mo OHOJIOTHHM peasv30BaH MPUHIIHIT
MPEEMCTBEHHOCTH C H3ydyeHHEeM OHOJIOTMHM Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS,
Onarofapsi yeMy MpoCMaTpPUBAETCs HAPABICHHOCTh Ha MOCJENYIOIIee pPa3BUTHE OHOJOTrHYECKUX
3HaHWM, OPUEHTHPOBAHHBIX Ha (OPMHUpPOBAHME €CTECTBEHHO-HAy4YHOTO MHUPOBO33pPEHUS,
HKOJIOTMYECKOTO MBIIUIEHUS, MPEICTaBICHU O 3A0pOBOM 00pa3e »KW3HH, HAa BOCHHUTAHUE
OEpeKHOTO OTHOIICHHS K OKPYXKAIOIIEH MPUPOIHON cpene. B mporpamme mo OHOJIOTHH Takke
MOKa3aHbl BO3MOXHOCTH y4eOHOro mpeamera «buomorusi» B peanusanuu tpedoBanuii ®I'OC
COO x mIaHupyeMbIM JIMYHOCTHBIM, METAPEIMETHBIM U IPEIMETHBIM pe3ysibTaTaM OOydeHus u
B (popMHpPOBAaHMHM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHOUN NEATEIBHOCTH OOYydYaIOIIUXCS T10
OCBOCHHUIO COJAEpKaHMsI OHOJIOTUYECKOTO 00pa3oBaHMS HA YPOBHE CpelHEro o0Iero
o0OpazoBaHwUsI.

VYueOusblii npeamer «buonorus» Ha ypoBHE CpeaHero oOmiero oOpa3oBaHMs 3aBEpIIACT
Oouosoruueckoe o0Opa3oBaHKE B IIKOJE U OPUEHTHUPOBAH HA PACIIMPEHUE U YTIyOJIeHHe 3HAHUN
00y4aromuxcs o >KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOU OUOJIOTUH, YMOPHOIIOTUU
U OWOJIOTMM Pa3BUTHs, TEHETUKH, CENEKLUU, OMOTEXHOJOTHH, 3BOJIIOLMOHHOTO YYCHHS U
9KOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriyOoJeHHOM ypOBHE OPUEHTHPOBAHO Ha
MIOJITOTOBKY 00YYaIOIIMXCS K TOCTEYIOIEMY MOJIyYeHHIO0 OMO0JIOTHYECKOT0 00pa30BaHus B By3ax
U OpraHM3alusix CcpeaHero mnpodeccruoHanbHoro ooOpa3oBaHus. OCHOBY €ro cojepKaHus
COCTaBJISIET CHUCTEMa OWOJIOTMYECKUX 3HAHMM, IOJIyYEHHBIX NPU H3YYEHHH OOYy4aroIUMUCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3esoB OHOJOTMM Ha YpPOBHE OCHOBHOTO OOILEro
obpazoBanus, B 10—11 kmaccax 3Tu 3HaAHUS MOTy4YaroT pa3BUTHE. TakK, pacIIMPEeHbI U YriIyOIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, KMUBOTHBIX, rpubax, OaKTepusx, opraHU3Me 4eJOBeKa,
Oo0ImMX 3aKOHOMEPHOCTSX JKU3HHU, JIOTOJHUTEIbHO BKIIOYEHbl OHOJIOTHYECKUE CBEICHUS
MIPUKJIATHOTO M MOUCKOBOTO XapaKTepa, KOTOpPbIE MOKHO HCIIOIh30BaTh KAaK OPUEHTHUPHI IS



nocnenyomero Beibopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOTYICHHBIMHU 00yUYaIOMTUMUCS TIPH U3YyYCHUH (PU3UKH, XUMUH,
reorpadgunu U MaTEeMaTHKH.

CrpykTypa mnporpammbel 1o ydeOHomy mpeamety "buosiorus" otpaxaer CHCTEMHO-
YPOBHEBBI M 3BOJIIOIMOHHBIA TMOAXOABI K M3y4deHHI0 Ouojoruu. COriacHO WM, H3y4aroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIH,
SBOJIIOLIMM OPraHUYECKOro Mupa Ha 3emie, COXpaHEHUS OHOJIOTMYECKOrOo pa3HoOoOpas3us
wranetsl. Tak, B 10 kimacce M3y4aroTCs OCHOBBI MOJICKYJSIPHON M KIETOYHOH OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH Pa3BUTHUS, TEHETUKUA U CEJICKIIMH, OMOTEXHOJIOTUN U CUHTETUYECKOM
OMOJIOTUH, AaKTyaJH3UPYIOTCS 3HaHUS OOyJalomuxcs 1O OOTaHWKE, 300J0THH, AHATOMMH,
¢usmosiorun yenoBeka. B 11 kimacce M3ydaroTcsi HBOTIOIMOHHOE YU€HHE, OCHOBBI IKOJIOTHH U
yaeHue o ouocdepe.

VYueOnplii mnpeamer «buonorus» mnpuszBaH o00ecreYUTb OCBOEHHE OOY4YaIOUIUMUCS
OMOJIOTUYECKUX TEOpPHA ¥ 3aKOHOB, WJCH, NPUHIUIOB W TIPAaBWI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTUHBI MHUpA, 3HAHUA O CTPOEHHH, MHOrooOpasuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJsALWH, OWOIEHO03a, SKOCHCTEMBI, O BBIIAIOIIUXCS
HAayYHBIX JOCTHXKCHHUSIX, COBPEMEHHBIX HCCIICJIOBAHUAX B OHOJIOTHH, TPUKIAIHBIX acCIeKTax
OMoNorMueckux 3HaHWM. J[ns pa3BUTHA M MOJJEp’KaHUS MHTepeca OOydarommxcs K OMOJIOrHH
Hapsiy CO 3HAUUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepHajia B COAEPKaHUU IMPOTrpaMMbl 1O
OMOJIOTMH TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHUEH CTAHOBJICHHS W PA3BUTHS TOW WM WHOU
o0iacTi OMOJIOTHH, BKIIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEIICHHE BaKHEHIINX
OMOJIOTMYECKUX U 3KOJIOTHYECKHUX MPOOIIEM.

Henb u3zyuenus yuebHoro npeamera «buonorusi» Ha yriiyonéHHOM ypOBHE — OBJAJCHUE
0oOy4YaroUIMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alydyd UBBIX CHCTEM
Pa3HOTOo paHra u NpruoOpeTeHne yMEHUI UCIOIb30BaTh 3TH 3HaHUA B ((OPMHUPOBAHUN UHTEpeca K
onpenenéHHoil obnacT mpodeccuoHaTbHON ACSITENbHOCTH, CBSI3aHHOW C OHMOJOTHEH, WIH K
BBIOOPY Y4€OHOTO 3aBENICHHUS JIJIsl TTPOJIOJDKEHUSI OMOJIOTHYECKOTO 00pa3oBaHUsI.

Jloctrmxenue 1eu u3ydeHus ydueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypoOBHE
obecrieunBaeTcs pelieHueM CIIEeIyIOIINX 3a/1ay:

OCBOGHHE OOY4JalOIUMHUCS CHUCTEMbl  OMOJOIMUYECKHMX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEHIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MpaBHIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4yHYI0 KapTUHY MHpa; O CTPOCHUH,
MHOT000pa3uu U 0COOCHHOCTSIX OMOJIOTUYECKUX CUCTeM (KJIETKa, OpraHu3M, MOMYJNALUs, BUJ,
ouoreoreHo3, Ouocdepa); O BBIIAIOUIUXCA OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUSX B
OHOJIOTHH;

O3HAaKOMJIEHHE  OOydJaromMxcsi ¢  METOJaMu  TO3HAaHUA  JKUBOH  MPUPOIBL:
UCCIIEIOBATEIbCKUMH METOJaMU OMOJIOTHYECKUX HayK (MOJEKYISIPHON U KIETOYHON OMOJIOTHH,
SMOPHUOJIOTUN U OUOJIOTHH PA3BUTHUS, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTHMH U CUHTETUYECKOM
OMOJIOTHH,  TAJICOHTOJOTHH, JKOJIOTWH); METOJAaMH  CAMOCTOSITENILHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIeoBaHUH B JabopaTtopud W B mpupoje (HaOIoAeHue, H3MEpeHHe,
HKCIEPUMEHT, MOJICIIUPOBAHHE);

OBJIaJiecHuEe OOYYaIOIIUMUCS YMEHHSIMHU: CaMOCTOATEIbHO HAaXOJWTh, aHAIU3UPOBATH U
MCIO0JIb30BaTh OMOJIOTUYECKYIO WH(OPMAIIHIO; TTOIB30BATHCSI OMOIOTHYECKON TEPMUHOJIOTHEH U
CHUMBOJIMKOM; YCTaHABIIMBATh CBSI3b MEXK/IY Pa3BUTHEM OHUOJIOTHH U COLMATHHO-IKOHOMUYECKUMU
Y 3KOJIOTUYECKUMH MTPOOIeMaMH YeI0BEUeCTBa; OLIEHUBATh MOCIEICTBHS CBOEH JIESTETLHOCTH IO
OTHOILIEHHUIO K OKpPYKAIOIIeH MPUPOTHON cpejie, COOCTBEHHOMY 3/I0pPOBBIO U 3/I0pPOBBIO



OKpYXAIOIUX JIIOJIeH; OOOCHOBBIBaTh M COOMIONATH MEpbl NPOQPHIAKTUKH HH(PEKIHOHHBIX
3a00JIeBaHMii, NMpaBHUja TMOBEJCHUS B MNpupoae u olecredeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HEIEATSIPHOCTH B YPE3BbIUANHBIX CUTYaAIMSX MPHPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y OOy4aIOUIMXCS MHTEUIEKTYaJIbHbIX U TBOPYECKUX CHOCOOHOCTEN B Ipoliecce
3HaKOMCTBA C BBIJAIONIUMHCS OTKPHITHSAMU W COBPEMEHHBIMH HCCIICIOBAHUSMH B OHMOJIOTHH,
pemaemMpIMU €10 TpoOIeMaMH, METOOJIOTHEH OHOJOTHYECKOTO HCCIIEeOBAHUs, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICOBAHUN, pEHICHUs OHOJOTHMYECKMX 3a/a4, MOJACIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIMTaHUE y OOYUYAIOMIMXCSI [IEHHOCTHOTO OTHOUICHHS K KHBOW MPHUPOJE B LEJIOM U K
OTHEeNbHBIM €€ OOBeKTaM U SIBICHHUSAM; (HOPMUPOBAHHE OKOJOTHYECKOW, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyTbTyphl TOBEICHWS B TPHPOJE; MHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne 00yJaroIMMHUC KOMIIETEHTHOCTH B PAIlMOHAIBHOM MPHUPOIOTIOIB30BAHUN
(cobmioneHne TmpaBWJl TOBENEHHS B MPHUPOJE, OXpaHbl BHJIOB, 3KOCHCTEM, Ouocdepsl),
COXpaHEHWU COOCTBEHHOTO 3J0POBbS W 3JI0OPOBbSI OKPYKAIOMIUX JIOJeH (COOMI0OaeHUsT Mep
npoUITaKTHKK 3a00JIeBaHMiA, oOecrieueHre 0€30MaCHOCTH KUZHEICATSIILHOCTH B YPE3BBIYATHBIX
CUTYalUsIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUST OMOJIOTHIECKUX
3HaHUU U YMEHHI B ITOBCEIHEBHOM KU3HU;

CO3/IlaHWE YCIOBUM JUIsl OCO3HAHHOTO BBIOOpa OOYYAONIUMHUCS WHIWBHUIYAIbHOU
o0pa3oBaTeNIbHOM  TpPaeKTOpUH, CHOCOOCTBYIOLIEH ToOcieaymomeMy mpodeccuoHalIbHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBMU C HWHAMBUIYAJbHBIMH HHTEpPECaMU M MOTPEOHOCTIMU
pervoHa.

OO0miee YMCIIO 4YacoB, OTBEICHHBIX Ha W3y4YCHHE OHMOJIOTMH Ha YIIIyOJIGHHOM YpPOBHE
cpeanero obmero oopasoBanusi, cocraBisier 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Heemio),
B 11 xmacce — 102 gaca (3 9yaca B HEEIIO).

OT60p opraHu3aMoHHBIX (HOPM, METOIOB U CPEJICTB 0OYICHHST OMOJIOTUH OCYIIECTBIISETCS
¢ yuéroMm crienupuKU ero coAep KaHusl U HAIMpPaBIEHHOCTH Ha MPOJOHKEHHE OMOJIOTMYECKOTro
00pa3oBaHUs B OpraHU3aUsAX CPeIHEro Mpo(eccuoHanIbHOTO U BBICIIEr0 00pa30BaHusl.

OO0s13aTeNIbHBIM YCIIOBHEM TMPU OOy4eHUHM OMOJIOTMH HA YrIyOJIEHHOM YPOBHE SIBIISETCS
npoBe/ieHHEe J1a00paTOpHBIX M HIpakTHueckux paboT. Tawxke ywactue oOyyarouuxcs B
BBITIOJTHEHUU MIPOEKTHBIX U Y4€OHO-UCCIIE0BATEIbCKUX PAOOT, TEMATHKA KOTOPBIX OIMpeesieTcs
YUUTEJIEM Ha OCHOBE UMEIOIINXCS MAaTEPUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPHUPOIHBIX
YCIIOBUH.

[Ipu cocraBieHnM JaHHOW pabodyeil MporpaMMmbl YYTE€HBI peKOMeHAAluu MMHHCTEpCTBa
oOpa3oBaHusi 00 YCHJICHUU MPAKTUUYECKOW, HKCIEPUMEHTAIbHONW HAMPaBICHHOCTH MPEIo aBaHUS

OMOJIOTHH U BKJIFOYEHO HMCIIOJIb30BaHKe 00opyaoBanus "Touka pocra".



COJEP/KAHUE OBYYEHUA
10 KJIACC

ConepkaHue TPOrpaMMbl, BBIJICJICHHOE  KYpCcu8oM, HE BXOJUT B  MPOBEPKY
rocyaapcTBeHHo# utoroBoit arrectanuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUIEKCHAs Hayka. KpaTkas MCTOpuUsi pa3BUTHs OWOJIOTHU.
buonornueckne Hayku W u3ydaemble UMHU MpoOsiembl. DyHIaMeHTaldbHBIC, MPUKIAJHBIC U
MTOMCKOBBIC HAYYHBIE UCCIICIOBAHMS B OMOJIOTUH.

3HavyeHne OWONOTMH B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Ouosorueil. 3HaueHne OMOJIOTMH B TPAKTHUYECKON AESITEIbHOCTU
YEJIOBEKa: MEJIUIIMHE, CEThbCKOM X035HCTBE, TPOMBIIIUICHHOCTH, OXpaHe TPUPOIHI.

JdeMoHcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. U. Bepnaackuii, U. I1. [Tasnos, U. . Meunukos, H. . Bapuios, H. B. Tumodees-
Pecosckuid, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsi3pb OMOJIOTUM C APYTUMH Haykammu», «CucTeMa OMOJIOTHYECKUX
HayK».

Tema 2. J)KuBble CHCTEMBI U HX H3YYEHHE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ouonornu. CBOMCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M IEJOCTHOCTb, CIIOKHOCTh MW  YHOPSJAOYEHHOCTh
CTPYKTYPBI,  OTKpPBITOCTb, = CaMOOPraHM3allks, CaMOBOCIPOMU3BEIEHUE,  Pa3IpaKUMOCTh,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMd JKUBBIX CHCTEM: MOJICKYJSAPHBIA, KJIE€TOYHBINA, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOIICHOTUYECKUI ),
o6uoctepusiit. [Iponeccsl, mpoucxosmue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKU KHBOTO.
XKuznp kak popma cymiecTBoBaHusl MaTepun. Hayku, n3ydaromue >KMBble CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aLUN.

N3yuenune >kuBBIX cucTeM. MeToasl OmoJsiormueckor Hayku. HaOmronmeHue, m3MepeHue,
JKCIIEpUMEHT, CHUCTeMaTh3auus, MeraaHanu3. [loHsTe O 3aBUCUMONM UM HE3aBUCUMOM
nepemeHHol. IlnanupoBanue skcnepumenta. IloctaHoBka u mpoBepka runote3. Hymepas
runore3a. [lonarue BeIOOpKHU U €€ gocToBepHOCTh. Pa3dpoc B OGmosorndeckux aaHHbiX. OlieHKa
JIOCTOBEPHOCTU TOJYYEHHBIX Pe3yibTaToB. [IpUunHbBl MCKaKEHUSI pE3yNbTaTOB 3KCIEPUMEHTA.
[loHATHE CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanun

Tabmuet u cxembl: «OCHOBHBIE TMPU3HAKU JKU3HUY», «bBHOIOTHYECKUE CHCTEMBI»,
«CBOMCTBA KUBOU MaTepun», «YpOBHU OPraHu3aliy KUBOW IpUpOoab», «CTPOCHUE KUBOTHOMN
KIJIETKN», « TKaHU 5KMBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUYECKOT0 Opranusmay, «buoreoneHosy,
«buocdepa», «MeToabl U3ydSHHS KUBON IPUPOIBI».

O6opynoBanue: 1abopaTopHoe 000pyIOBaHUE Ui IPOBEICHUST HAOMIOICHUH, N3MEPEHUI,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «/crnonp30BaHWE paA3IMYHBIX METOJOB NPU H3YYEHUHU >KUBBIX
CUCTEM.

Tema 3. Buosorus Kjierku



Knerka — cTpykTypHO-(DyHKIMOHAJIbHAS €IUHHIA KHBOTO. MICTOPUS OTKPBITHS KIICTKH.
Pabote P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE NOJI0KEHUS COBPEMEHHOMN KJIETOYHOM TEOPUHU.

MeTtoapl MOJIEKYJISIPHOM UM KJIETOYHOW OWOJIOTMM: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes, METOJ MEYEHBIX aToMOB, Jau(epeHIraTbHoe  HEeHTpUudyrupoBaHHe,
KYJIIbTUBUPOBAHUE KIIETOK. M3yuenue ukcuposannvlx Kiemokx. DNEKTPOHHAasT MUKPOCKOIIHS.
Kongokanvnaa muxpockonus. Bumanvroe (npusicuzneHnoe) uzyienue Kiemox.

JdeMoHcTpanuu

IToptpertsr: P. I'yk, A. Jlesenryk, T. [lIBann, M. llneinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIH MHKpockom», «Mcropus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOII MHUKpPOCKOIN, MHUKpPOIpEnapaTsl pPacTUTEIbHBIX, JKUBOTHBIX U
OaKTepHATBHBIX KIETOK.

IIpakTnueckas padora «l3yueHue MeroJoB Kie€TOYHOW Ouosoruu (xpomatorpadus,
anektpodopes, nuddepennuanpHoe enTpudyruposanue, [TLIP)».

Tema 4. XumMu4ecKkasi OpraHu3alus KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKpPO3JIEMEHThI. Boia u e€ ponb
KaK pacTBOpPHUTEINA, peareHra, ydacTue€ B CTPYKTYPUPOBAaHUHU KIETKH, TEIJIOPETYIALNH.
MunepasnbHble BelllecTBa KJIETKU, UX Onosornyeckas pojb. Pojib KATHOHOB U aHMOHOB B KJIETKE.
Oprannyeckue BelIECTBA KIETKH. buosiormdeckue nosmMepbl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Monekynbl. IlepBuunas cTpykTypa Oenka, MenTuHas
cBs3b. Bropuunas, TpeTudHasi, ueTBepTUUHas CTPYKTYphI. JleHaTyparus. CBolicTBa OETKOB.
Knaccudukanus 6enxos. buonornyeckue Gynkunn 6eiakoB. Ilpuonol.

VYrneBoapl. MoHOCaxXapuabl, AUCaxXapuabl, OJUTOCAXapUIbl U Mosrcaxapuapl. OOmuii ian
CTpoeHus U (U3NKO-XMMHUYECKHE CBOMCTBa yriieBooB. buonornueckre QpyHKIUU yrieBoI0B.

Jlunmuae!. IMaapodunsHO-THIPOPOOHEIE CBOICTBA. Knaccudukanus JIMIIUIOB.
Tpurmunepuapl, hocomuabl, BOCKH, crepoubl. buomorndeckue GyHkmuu umnumaoB. Oo0mmue
CBOMCTBa OHOJIOTUYECKMX MeMOpaH — TEKydecTb, CIOCOOHOCTb K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kuciotel. JIHK n PHK. Ctpoenue HykienHOBBIX KHCIOT. HykineoTusl.
[Tpunnun komrmiementapHoct. IIpaBuno Yapradda. Crpykrypa JHK — nBoitnas crimpaib.
Mecronaxoxaenue u ouonorndeckue Gpyakuun JJHK. Bugsr PHK. @ynkiun PHK B kietke.

Crpoenue monekyinsl AT®. Makpospruueckue cBa3u B Mosekyiae AT®. buonornueckue
¢byakiun  AT®. BoccraHOBIEHHbIE MEPEHOCUYHMKH, WX (QYHKUUM B KIeTKe. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouoiiorusi: Omoxumudeckue u OMOPU3UUECKHE HCCIEIOBAHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OHOMONEKYN. Modenuposanue cmpykmypol u  QyHKyu
buomonexyn u ux komniexcos. Komnvromepmwiii ousaiin u opeanuyeckuti CuHme3s 6UOMONEKY U UX
HenpupooHvLX AHA0208.

JdeMoHcTpanuu

[Hoptpetsr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, ®@. Canrep, C.
IIpy3unep.

Huarpammbl:  «Pacnpenenenre XMUMHUYECKUX DJIIEMEHTOB B HEXKHUBOM MOPUPOAEY,
«Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B )KUBOUM MPUPOICH.



Tabmuuer u cxemsl: «lleproguueckass Tabnuia XUMHYECKHX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBl BOJBI», «BemiectBa B cocTaBe opraHu3smMoBy», «CTpOEHHE MOJIEKYIBI OenKa,
«CTpyKTypBl OETKOBOW MOJEKYNbI», «CTpOeHHE MOJEKYN YyrieBoAoB», «CTpoeHHE MOJIEKYI
munuaoBy», «HykiiennoBble KUCIOTB), «CTpoeHne MoseKyasl AT®».

O6opynoBaHue: XMMUYECKas [TOCYAa U 000pyI0OBaHUE.

JladbopaTopHas padora «OOHapyKeHHE OCIKOB € MOMOIIBI0 KAU€CTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lccienoBaHue HYKJIEMHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKuMHU KJIETKH

Tunsl KIeTok: 3ykapuoTHyeckas U mpokapuoTuueckas. CTpyKTypHO-(PYHKIHMOHAJIbHbBIE
00pazoBaHUs KIETKH.

Crpoenue mnpokapuoTuueckoil kietku. Kiierounas creHka Oaktepuii U apxeil.
OcoOeHHOCTH CTpPOEHUsl TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOIIEHO3AX.

Crpoenre u QyHKIMOHUPOBAHUE DYKapHOTHUYECKON KieTku. [lnazmaTnueckas memOpaHa
(mna3manemma). CrpykTypa miaazMaTudeckol MeMOpaHbl. TpaHCIOPT BEIIECTB Yepes
I1a3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIM (nuddysusa, obneru€nnas nuddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcnopT). Ilomymponunaemocts mMemOpansl. Paborta
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MUHOIUTO3, (haromuTos3. Dk30muTo3. Kierounas creHka.
CrpykTypa ¥ QyHKIMHU KJIETOYHOM CTEHKH pacTeHUM, TpruOOB.

Huromnazma. I[luto3omb. Ilutockener. JIBmkeHue umTomiazMbl. OpraHouabl KIETKH.
OnHomMeMOpaHHBIE OpraHOMIBI KJIETKH: dHAomazmMaTudeckas ceth (JIIC), ammapar ['oibmxw,
JU30COMBI, X CTpoeHue M ¢yHKUMH. B3auMocBs3b OAHOMEMOpPAHHBIX OpPraHOMIOB KIETKH.
CtpoeHue rpaHyasIpHOTO peTukynyMa. Mexanusm uanpasnenus oeakos ¢ OIIIC. Cunte3
pactBopuMbIX  OenkoB. CHHTE3  KICTOYHBIX  MeMOpaH. [maakuii  (arpaHyJaspHBIN)
SHJOIUIa3MaTHYeCKU peTukyayM. CekperopHas GyHKius ammapara ['onsmku. Moougurkayus
benxoe 6 annapame I onvoocu. Copmuposka benxos 6 annapame I 01v0xcu. TpancropT BENIECTB
B KJeTke. Bakyosnu pactutenbHbIX KiaeTokK. Kinetounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOMABI KIETKUA: MHUTOXOHIpPUHU, IIACTUIbL. [Ipoucxodicoenue
mumoxonopuii u naacmuo. Cumbdbuoeenez (K.C. Mepeockosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpHM U 1wiactui. llepBuyHble, BTOpPUYHBIE U CIOXKHBIE IUIACTHIbBI
(OTOCHHTE3UPYIOUINX JIYKApUOT. XJIOPOIIACTHI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIMX
pacTeHu.

HemeMmOpannbie opraHouasl kiaeTku CTpoeHHE W QYHKIUU HEMEMOpPAHHBIX OPraHOHIOB
KieTku. Pubocomsbl.  [lpomesxcymounvie  uramenmsoi. MuxpodunameHTsl. AKmuHosvle
Muxkpoguramenmol. MBbIIICUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIUUEUHbIX KIeMmoK.
MuxkpotpyOouku. Kierounsnii wnentp. CTpoeHHMe U ABUKEHHE KIYTUKOB M PECHHUYEK.
MuxkpotpyOouku 1uTorniaasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKPODUIAMEHMAMU U
muxpompybouxamu. MomopHvle benxu.

Anpo. Obonouka sapa, XPOMATHH, KapUOIUIa3Ma, SIIPBIIIKK, UX CTPOCHHE U (PYHKIIHH.
SnepHblii 6enkoBbIi MaTpuKc. IIpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(a3HOM
anpe. dyxpomamun u cemepoxpomamut. beaku XpoMaThHa — TUCTOHBI. J{uHamuxa s0epHou
0601104KU 8 Mumo3se. H0epHwvili mpaHcnopm.

Knerounsie  BkimtoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpetsl: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabmuupr u cxembl: «CTpoeHHE SYKAPHOTUYECKOH KIeTKH», «CTpoeHHe >KUBOTHOU
KIeTKn», «CTpoeHue pacTUTENbHON KIETKW», «CTpoeHuE MUTOXOHAPUN», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKU.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpPOIIpenapaThl pPACTUTENBHBIX, YKUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHas padora «/3yueHne CTpOCHHS KIETOK Pa3IMYHBIX OPTaHU3MOBY.

IIpakTnueckas padora «l3yueHue cBOMCTB KJIETOUHOI MEMOpPaHbI».

JlabopaTopHasi padora «lccienoBanue miaa3Moiin3a U JEMIa3MOJIM3a B PaCTUTEIIbHBIX
KIIETKax».

IIpakTnueckas padora «/3yueHue 1BUKEHUS [IUTOIIA3Mbl B PACTUTENIBHBIX KIETKaX.

Tema 6. OOMeH BelecTB U NMpeBpallieHHe IHEPTHH B KJIeTKe

AccUMWIALNS U TUCCUMWISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BElIecTB:
aBTOTPO(HBIN U reTepOoTPOPHBIN. YUacTHe KHUCI0pOaa B OOMEHHBIX Mpolieccax. JHEPreTHUECcKoe
obecnieueHue KieTku: npeppaiienne AT® B 0OMeHHBIX nporeccax. @epMeHTaTUBHBIN XapakTep
peakiuii KIeTogyHoro Meradosmsma. GepMeHThI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JCHCTBUA.
Kodepmentsl. OTimuns GepMeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. beraku-akTuBaToOphl U
OENKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX pPEAKIHM OT pa3IudHbIX
(hakTopoB.

[lepBUUHBIN CHMHTE3 OpPraHMYECKUX BellecTB B KieTke. DotocuHTe3. AHoxcueenuvii u
oxcuzenHvlll pomocunmesz 'y obaxkmeputi. Ceemocobupaiowjue nueMeHmsl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mpouecce gorocuHte3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IpoayKTUBHOCTh (HOTOCHHTE3RA.
Brustaue pa3znuaHbix (pakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHre3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPUDULIUPYIOIIHE
OakTepuu, jxene300akTepun, cepoOaKkTeprun, BOJOPOIHBIC OaKTEpHH. 3HAUYEHNE XEMOCHHTE3a.

AnaspoOHbie opranu3Mbl. Buasl OpokeHus. [IpoaykTel OpOXKEHUS M WX HCIIOJIH30BAHHE
Yel0OBEKOM. AHa’3poOHbIE MHKPOOPraHU3MBbl KaK OOBEKThl OMOTEXHOJIOTMH M BO30YIUTENN
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTanbl SHEpreTuueckoro oobmeHa. [loAroroBUTENbHBIN ATarl.
I'mukonan3 — 6ecKUCIOPOAHOE PACIICTIICHUE TIIFOKO3BI.

buonoruueckoe okuciaeHue, WK KIETOYHOE JbIXaHue. Poib MUTOXOHAPHI B mpoleccax
ouonorundeckoro okucineHus. lluknnueckue peaxnuu. OxuciautensHoe GdochopunupoBaHue.
Ouepeus membpannoco epaouenma npomonos. Cummes AT®@: paboma npomonnou ATD-
cunmasel.  [lpeumyiiectBa a’poOHOro myTd oOMEHa BEIIeCTB IMepel  aHadpPOOHBIM.
D¢} dekTUBHOCTH 3HEPTeTUYECKOT0 0OMEHA.

JdeMoHcTpanun

[Hoptpetsr: [Ix. Ilpuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuuer u cxemsl: «DoTocuHTE3», «IHEpreTuueckuii obMen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XeMOCHUHTERY.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, 00OpYIOBaHHE JUIs HMPUTOTOBJIEHUS MOCTOSIHHBIX W
BPEMEHHBIX MUKPOIIPENIAPaTOB.

JlaGopaTopHas padora «/3yueHne KaTaTUTUYECKO aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMHJIa3bl WM KaTaiasbl)».



JlaGopaTtopnass padora «M3ydyeHue (epMEHTATHBHOTO pACIICIUICHUS IEPOKCHIA
BOJIOPOJIa B PACTUTEIIbHBIX U )KUBOTHBIX KJIETKAX.

JlaGopaTopnas padora «CpaBHEeHHUE MPOLIECCOB (POTOCUHTE3A M XEMOCHHTE3a).

JladopaTopHas padora «CpaBHEHHUE POLIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. Hacnencreennas nngopmManms v peajusanus eé B KieTKe

Peaknun matpuunoro cuHte3a. [IpuHINMI KOMIDIEMEHTApPHOCTH B PEAKIHUSAX MATPUUYHOTO
cuHTe3a. Peanuszamus HaciencTBeHHOW uWHGopManuu. ['€HEeTHYeCKUH KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuate3 PHK. IIpuHIMNBI TpaHCKpUIIIIMKA: KOMIUIEMEHTApPHOCTD,
aHTUNApAJUIEIbHOCTh, aCUMMETpUYHOCTh. Cospesanue mampuunvlx PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ srambl. Yuactue TpancnoptHeix PHK B OmnocuuTese Oenka. YcnoBus
o6uocunTesa 6enka. Koauposanue amuHokucioT. Poiabs pubocom B Ouocunrese 6emnka.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzalus reHoMa y IpoKapuoT U
9yKapHoOT. Perynsuuns akTMBHOCTU TeHOB y nnpokapuoT. 'unoresa onepona (®. XKakoo, K. Mano).
Monexynapuvle mexanusmvl dKcnpeccuu 2enog y aykapuom. Poav xpomamuma 6 pecynsayuu
pabomuwl 2enog. Perynsiys 0OMEHHBIX MpolieccoB B KieTke. Kierounslii romeocras.

Bupycer — HekneTounbie GOpMBI )KU3HU U OONHUTaTHBIE Mapa3uTbl. CTpoeHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuzmnewnwviti yuxn JHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpammuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHble 3a001eBaHus 4eNoBeKa, )KUBOTHBIX, pacrenuil. CIT1J], COVID-19, conmansubie
U MEIUIMHCKHUE MPOOIEeMBbI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpyxmypHvix
buonocuyeckux oannvix. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemvie yHxkyuu
benxos. Cnocobvl 00cmasku 1ekapcma.

JdemoHcTpauuu

[Toptpetsr: H. K. Kosbrios, 1. M. IBaHOBCKMIA.

Tabmuupt u  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuit koa», «Bupyce»,
«baxTepuodarm.

IpakTuyeckas padora «Co31aHue MOJIETIA BUPYCay.

Tema 8. 2Ku3HeHHBbIH IMKJI KIeTKH

Knerounsrii 1muki, ero mepwonasl u perymsnusa. Matepdaza u muto3. OcobeHHOCTH
mporeccoB, mpoTekaronux B uHTepdase. [loaroroska kietku k nenenuro. IlpecunreTnueckuit
(MOCTMUTOTUYECKHIT), CHHTETUYECKHH M MOCTCUHTETHUYECKUN (MIPEMUTOTHYECKUIi) TMEePHOIbI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK —  pemnukanus. Ilpunnunsr  perummkamuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AaHTHUIAPAIJICIBHOCTh. MeXaHu3M
peruukanuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u Tenomepasa. XpoMOCOMHBIN
HaOOp KJIETKH — KapuOTHM. JMIIOUIHBIM W TaruiougHbId HAbOphl XpoMOcoM. ['OoMONOTHYHBIE
XpoMocoMBl. [10J10BbIE XpPOMOCOMBI.

Henenne kinetkn — MuTOo3. CTaguym MHUTO3a WM MPOUCXOJSALIME B HUX MPOLECCHl. THIIbI
MuTo3a. Kaproknues n nuTokuHes. buonorndyeckoe 3HaueHUE MUTO3A.

Perymsimust MuToTHMYecKoro mukia kietku. [Iporpammupyemas kineTtouHas rubenp —
aromnTos.



Knerounoe sapo, XpoMocoMBI, (PyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas kiemxay — buournpopmamuueckue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanuu

Tabmuier 1 cxembl: «KH3HEHHBIH UK KICTKW», «MuT03», «CTPOCHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenaparbl: «MHUTO3 B KIETKax KOpEeLIKa
JTyKa».

JlabopaTopHas padora «/3yyeHne XxpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy».

JlabopaTopHnas pa6ora «HaOmroneHne MuTO3a B KJIETKAX KOHYMKAa KOpelIKa Jyka (Ha
TOTOBBIX MUKPOTIpETIapaTax)y.

Tema 9. CTtpoenne u pyHKIHH OPraHU3MOB

buonornueckoe  paznooOpazue  opraHu3moB.  OJHOKJIETOYHBIEC,  KOJIOHHAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEIECSATENIbHOCTH OJAHOKIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE TPUOBI, OTHOKJIETOUHbIE BOJIOPOCIH, Apyrue npotuctsl. KosoHnanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHnu3Ma. TKaHu, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumel pacTUTENBHBIX TKaHel: oOpa3oBarenbHasi, I[OKPOBHas,
MIPOBOJIAIIAsl, OCHOBHAsI, MexaHnueckasd. OCOOEHHOCTH CTpOeHHs, PYHKUUNA U pacHOJIOKEHUs
TKaHEW B OpraHax pacTEHHII.

TkaHM )KMBOTHBIX U Y€JIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SMUTEINAIIbHASL, COETUHUTEIIbHAS,
MbITeyHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, (DYHKIIMA M PACIOJIOKEHUS TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbI€ U T€HEPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U yenoBeka. OyHKIIMM OpraHOB U CUCTEM OPIraHOB.

Omnopa Tena oprann3mMoB. Kapkac pactenuil. CKeneTbl 0 JHOKIETOYHBIX 1 MHOTOKJIETOUHBIX
KUBOTHBIX. HapykHbIii 1 BHyTpeHHUH cKeneT. CTpOCHHE U TUIIbI COSTMHEHUST KOCTE.

JIBukeHne OpraHu3moB. JIBKEHHE OJHOKJIETOYHBIX OpPraHu3MoOB: aMEOOMIIHOE,
KTYTUKOBOE, pECHHYHOE. JI[BM)KEHME MHOTOKJIETOYHBIX PpAaCTEHHWW: TPONM3Mbl U HACTHUU.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U UeJIoBeKa: MblleuHas cuctema. Peduekc. CkenerHeie
MBIl U UX paboTa.

[Iuranue opranusmoB. IlornonieHue BOAbI, YTJIEKUCIOIO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHussmMu. llutanue XUBOTHBIX. BHYTpHUNOJOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[Iuranne MO3BOHOYHBIX JKUBOTHBIX. OTIENbl MUILEBAPUTENIBHOIO TpakTa. [IumeBapurenbHbie
xenesbl. [IumeBapurenpHas cucreMa 4eaoBeka.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[prxanue >kuBoTHbIX. Juddy3us razoB yepes
MOBEPXHOCTh KieTkUu. KoxkHoe npixanue. [lpixarenbHas moBepxHOCTh. JKabepHoe u j€rodHoe
IpIXaHue. JlpIxaHWe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLHUOHHOE YCIOXKHEHUE
CTPOEHMS JIETKUX T03BOHOYHBIX JUBOTHBIX. JlpIXarenpHas cHUCTeMa 4YeloBeKa. MeXaHu3m
BEHTUJISIUH JIETKUX Y NTHI] U MIIEKOTIUTAIONUX. Perynsanus neixanus. J{prxatenbHble 00BEMBL

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHUCTEMBI pacTeHuil. TpaHcmopT
BEIIECTB Yy )KMBOTHBIX. KpoBeHOCHas cuctema u €€ opranbsl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX
KHUBOTHBIX U yesioBeka. Cep/le, KpOBEHOCHbIE cOCY/bl U KpoBb. Kpyru kpoBooOpalieHusi.



OBOJIIOLMOHHBIE YCIIO)KHEHUSI CTPOEHHUS KPOBEHOCHOH CHCTEMBbl IO3BOHOYHBIX YKUBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beinenenune y opraHu3moB. BeiaeneHue y pacTteHuid. BblieneHue 'y  JKHBOTHBIX.
CoxparutenbHble Bakyoiau. Opransl BelaeneHus. OuiabTpanus, cekpenus 1 00paTHOE BCaChIBaHUE
KaK MEXaHM3Mbl pabOThl OpraHoB BbiAeNeHHA. CBs3b TOJIOCTH Tela C KPOBEHOCHOW U
BBIJICJIUTEIIBHON CcHCTeMaMU. BpljieneHne y IM03BOHOYHBIX KHMBOTHBIX M 4ejoBeka. [louxwu.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa30oBaHME MOYH y YEIIOBEKA.

3amura y OpraHu3MoB. 3aluTa y OJHOKIETOUHBIX OpraHu3MoB. Criopbl OaKTepHil ¥ HUCTBI
MpocTEeHIMX. 3aliMTa y MHOTOKJIETOYHbIX pacreHui. Kyrukyna. CpenctBa maccUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHUUIBI.

3amura y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI U MX MPOU3BOAHBIE. 3alIUTa OpraHu3Ma
or Oone3Hedl. MMMmyHHast cucrema uenoBeka. KIeTOYHBIH M T'yMOpajdbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHbIN  crneurduyeckuii UMMYHUTET. Teopus  KIOHAJIbHO-
cenektuBHOro ummyHnuteta (I1. Dpaux, ®@. M. bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posb BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€eBaHUM.

PaznpaxkxumocTs W perynsuus y OpraHu3MoB. Pa3zapakuMocTh y OJHOKIETOUYHBIX
opranu3moB. Takcucel. PazapaxxumocTe n perynsuus y pacTeHuil. PocToBble BemiecTBa M HX
3HauYEHUE.

HepBHas cuctema u peduiekTopHasi perynsuusi y >KMBOTHbIX. HepBHas cucrema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXKHEHUE CTPOCHHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTaemsl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexropHas ayra. besycinoBHbie u
YCIIOBHBIEC pedIIeKCHI.

'ymMopanbHas perymsiuuss W SHOOKPUHHAS CHCTEMa JKMBOTHBIX M 4esoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M WX TOpMOHBI. JleiicTBUe TOpMOHOB. B3auMOCBA3b HEPBHON U
SHIOKPUHHOM cucteM. [ mnmoranamo-rumnoduszapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuipl 1 cxeMbl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOYHBIE BOJOPOCIINY,
«baktepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHui», «CHUCTEMbl OpPraHoB
MM0O3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHEe HaceKoMbIX», «TKaHM pacTeHU»,
«KopneBbie cucrembr», «Ctpoenue crelms», «CTpoeHHe JIUCTOBOW IUIACTUHKHY», «TKaHU
KUBOTHBIX», «Ckener uenoBeka», «llumieBaputenbHas cucrema», «KpoBeHOCHas cucTeMay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MpllleyHas cucTteMay,
«BplenurenpHas cucrema», «HIOKpPUHHAs cucteMay, «CTpoeHue Mblmb», «MMMmyHHUTETY,
«Kumeunonosnoctusie», «Cxema nuTaHusi pacteHuil», «KpoBeHOCHbIE CHCTEMBI MTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruape», «CTpoeHUue IiaHapun», «BHyTpeHHee CTpOeHHE IO0KIEBOTO
yepBs», «HepBHas cucrema pbiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmbIkamuxcsa», «HepBHas cucrtema nruny, «HepBHas cucremMa MIIEKOIUTAIOLIUX,
«HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKpPOIpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENapaTsl TKaHEHW, paKOBUHBI MOJIJIIOCKOB, KOJUIEKLIIUA HACEKOMBIX, UIVIOKOKHX, JKUBbBIE
9K3EMIUISIphl KOMHATHBIX PAaCTeHUH, TepOapun pacTeHUil pa3HbIX OT/AENOB, BIaKHBIE MpenapaTsl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET UEJIOBEKa,
o0opyaoBaHMe A IEMOHCTPAIIMM TOYBEHHOTO M BO3IYLIHOTO MUTAHUS pAaCTEHUH, pacIienIeHus
Kpaxmasia u OelKOB HoJ AeHcTBUEM (epMEHTOB, 000PYAOBAaHUE ISl IEMOHCTPALMU OTIBITOB T10



W3MEPEHHUIO JKU3HEHHOM €EMKOCTM JIETKMX, MEXaHW3Ma JbIXaTeJIbHbIX JBUKEHHM, MOJEIU
rOJIOBHOT'O MO3Ta pa3jIMyYHbIX )KMBOTHBIX.

JladbopaTtopnas  pabora  «/3ydyeHue  TKaHeW = pacTeHHUII».

JladbopaTtopnass  paGora  «l3ydyeHue  TKaHEW  KMBOTHBIX).

JladopaTopHas pa6ora «l3ydueHune opraHoB IBETKOBOTO PACTCHUS.

Tema 10. PasmMHo:KeHHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKIII0Yas BEreTaTUBHOE) U 10JI0BOE. Bujibl
0ecroyIoro pa3MHOKEHHUS: TIOYKOBAHUE, CIOPYISLUS, (parMEeHTAIHsI, KIOHUPOBAHHE.

[lonoBoe pasmuoxenue. IlonoBbie kieTku, wim ramersl. Meio3. Craauun Meho3sa.
IToBenenne xpomocom B Meinose. Kpoccunrosep. buonornyecknii ¢cMbICI Mel03a U IIOJIOBOTO
nporecca. Menos 1 ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponpieBoe pazutue. ['amerorenes y ;kuBoTHbIX. [los0BbIe x)ene3sl. OOpazoBaHue
U pa3BUTHE MOJIOBBIX KIeToK. Crnepmarorenes u oorenes. CTpoeHHE MOJOBBIX KIETOK.

Omo1I0TBOPEHNE U AMOPUOHATBHOE pa3BUTHE XKUBOTHBIX. CrOCOOBI OTUIOOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapreHorenes.

NnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUs — HayKa O Pa3BUTUU
opranu3MoB. Mopghozenesz — oona uz enasuvix npobaem smopuonocuu. Konyenyus mopghozernos u
mooenu mopgoeenesza. Ctaguu >MOpHOTreHe3a )KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenue.
Tunsl apoGnenus. [emepmunuposannoe u nHedepmunuposanHoe opobnenue. bracmyna, munsi
onacmyn. OcoOEHHOCTU NPOOJIEHUST MJIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TacTPyJIsLus).
3aknagka OpraHoB M TKaHEH W3 3apoJbIIIEBBIX JHUCTKOB. B3aumHoe BiMsHHE yacTeil
Pa3BHUBAIOIIETOCS 3apo/Ipiiiia (IMOPHOHATIBHAS WHIYKIIKS). 3aKiaKa IjaHa CTPOCHHUS JKUBOTHOTO
KaK pe3ysibTaT UepapXuyecKuxX B3aUMOJIeHCTBUI reHoB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3auuHbIX (PaKTOPOB OKPYKAIOLIEH Cpeibl.

Poct u pasButue xuBOoTHBIX. IlocTaomOpmoHanmbHBIM mepuon. [Ipsmoe u HempsiMoe
pazButue. PaszButue ¢ Meramop}o3oM y OECHO3BOHOYHBIX W TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3Hau€HHE MPSIMOTO M HENPSMOIO PA3BUTHS, UX PACHPOCTPAHEHHE B IPHUPOJE.
Tunel pocta XUBOTHBIX. DaKTOpPbBl pEryisiiuM pOCTa JKMUBOTHBIX M 4enoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTUS Y JKUBOTHBIX U 4esoBeka. [leprolibl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOIMYECKUE MTPOLECCHI.

Pa3zmHuoxkenue u pazputue pacteHuid. ['amerodut u ciopodut. Meiio3 B )KU3HEHHOM ITUKIIC
pactenuii. O6pa3oBaHue crop B Impoliiecce Metiosa. ['ameTorenes y pacreruii. O1io10TBOPEHHE U
pa3BUTUE pACTUTEIBHBIX OPraHu3MoB. [[BOIIHOE OIUIOJAOTBOPEHUE Yy IIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryisiiiud OHTOTe€HEe3a Y pACTEHUM U )KUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. HaBamwmn, X. llneman.

Tabnuipl u cxembl: «BereratuBHoe pazMHOKeHUE», « TUIBI 0ECroIOT0 pPa3MHOXKECHHUSD,
«Pa3MHOXX€HHE XJIAaMUAOMOHAJbI», «Pa3MHOXeHHe »HBIIIeHb», «Pa3MHOXEHUE THUAPBD,
«Meiio3», «XpomocoMmbl», «I'amerorenes», «CTpoeHue SHIEKIETKM M CIEPMAaTO30MIa,
«OCHOBHBIE CTaIM1 OHTOreHe3ay, «IIpsamoe n HenpsAMoe pa3BuTHe», «Pa3BUTHE MalICKOTO XKyKay,
«Pa3Butne capaHun», «Pa3BuTue mATyIIKN», «JIBOHHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pacteHuii», «CTpoeHHE CeMSIH OJHOJOJBHBIX M JBYAOJBHBIX pacTEHUN», «KU3HEHHBIA LMK
MOPCKOM KanycTbl», <« KM3HEHHBIN HUKI MXay, « ) KU3HEHHBIN UK NaOPOTHUKA, « KHU3HEHHBII
LIUKJI COCHBD».



O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpenapaTsl SHIEKIECTOK M CIepMaTO30HJIOB,
MoJienb «L{uKT pa3BUTHS JIATYIIKI.

JladopaTtopHass pabora «/3ydyeHue CTpOEHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

IIpakTHyeckasi padora «BbIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH IMO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUI.

Tema 11. 'eHeTHka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Wcropus craHoBiIeHMs U pa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa,
T. Moprana. Posib oTeuecTBEHHBIX Y4€HbIX B pazBuTuu renetuku. Padotsr H. K. Konbuosa, H. 1.
BasuioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumogeena-
Pecosckoro.

OcCHOBHbIE TEHETUYECKUE TOHATUS U CUMBOJIBI. | OMOJIOTHUHBIE XPOMOCOMBI, aJlICIIbHBIC
TeHBbI, AJbTEPHATUBHBIC TPU3HAKH, JOMHHAHTHBIA M PELECCUBHBIM TPU3HAK, TOMO3UTOTA,
TeTepO3UroTa, 4YucTas JUHHS, TUOpuabl, reHotur, (GeHoTur. OCHOBHBIE METOAbl TEHETHUKHU:
rUOPUA0TIOTMUECKUNA, TUTOJIOTHYECKHM, MOJIEKYISIPHO-T€HETUYECKUI.

JdeMoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Komeros, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kapneuenxko, 0. A. ®ununaenko, H. B. Tumodees-PecoBckuii.

Tabmuumpr w  cxembl: «MeTtoabl TeHETHKH», «CXEMBl  CKpEITUBAHHS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TEHETHUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemrBanue. [lepBbiii 3akoH MeHiemns — 3aKkoH eTnHOo00pa3usi THOPUIOB
nepBoro nokoJsieHus. [IpaBuno nomunupoBanus. Bropoii 3akoH Menzenst — 3aKoH pacuieraeHus
npu3HakoB. lluTosornyeckue OCHOBBI MOHOTHMOPHAHOTO CKpeuiuBaHus. ['HmoTe3a YHCTOTHI
ramer.

AHanmuzupyromiee  ckpempBaHue.  [IpoMeXyTOuHBId ~ XapakTep  HACJIEIOBaHUS.
Pacuiennenne npu3HakoB Npy HENOJHOM JTOMUHUPOBAHUU.

JlurnOpugHoe ckpemuBaHue. Tperwit 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHUS MPU3HAKOB. L{uToNornyeckne 0OCHOBBI TUTUOPUTHOTO CKPEIIUBAHUS.

CueruieHHOe HacnenoBanue npusHakoB. PaboTer T. Moprana. CuerieHHOe Hace0BaHUE
I€HOB, HAPYILIEHHUE CLETUICHUS] MEX/1y FT€HaMU. XPOMOCOMHAasl TEOPHs HACIIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIM MEXaHU3M ONPEICICHHS Moja. AyTOCOMBI U TOJIOBBIE
XpoMocoMBbl. ['OoMOrameTHbli M TeTeporaMeTHbId MoJ. ['eHeThdeckas CTPYKTypa IMOJIOBBIX
xpoMocoM. HacnenoBanue npu3HaKkoB, CUEIJIEHHBIX C ITOJIOM.

l'enotun kak nenoctHas cucrema. llneloTpornus — MHOXKECTBEHHOE JEHCTBHUE TIEHA.
MHoxecTBeHHbIN ajienu3M. B3aumoneicTBue HeauleabHbIX TeHOB. KOMIIJIEMEHTapHOCTb.
Onucras. [lonumepusi.

['eHeTyeckuil KOHTPOJIb pa3BUTHSl PACTEHMM, JKMBOTHBIX M 4YEJOBEKa, a TaKxke
(U3HOJIOTMYECKUX MPOIIECCOB, TOBEICHUS M KOTHUTUBHBIX (DYHKIUH. [ 'eHeTHUecKre MeXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH — Mapa3uT» U «XO3UH — MUKPOOHOM).
I'eneTnyeckue acmekThl KOHTPOJSI U MU3MEHEHHUs HACIEACTBEHHON MH(OpMAalNUU B MOKOJIECHUSX
KJIETOK 1 OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBbiii U BTOpoil 3akoHbl Mennenss», «Tperuil 3akoH Menaens»,
«AHanuzupyrollee ckpenuBanue», «Henonnoe nomuHupoBanue», «CLenIeHHOE Hacae10BaHue
MIPU3HAKOB Y Ip0o30Q by, «I'eHeTnka momiay, «Kapuotumn yenosekay, «Kapuotun 1po30ohuis»,
«Kapuotun nrutsn», «MHOKECTBEHHBIN aJlIeIn3M», «B3auMoiericTBue reHOBY.

Oo6opynoBaHue: MOJENb IS IEMOHCTPAIlMA 3aKOHOB €IMHOO0Opa3usi THOPUIOB TEPBOTO
IIOKOJIEHUSI M PAaCIICIUICHHs] INPU3HAKOB, MOJEIb JUI1 JEMOHCTPAllMA 3aKOHA HE3aBUCUMOIO
HacJeA0BaHUs NPU3HAKOB, MOJENb I IEMOHCTPALMHU CLETUIEHHOTO HACJIEIOBAaHUs IIPU3HAKOB,
CBETOBOW MHUKPOCKOTI, MUKpoTpenapat: «Jpo3odumay.

IIpakTuyeckass padora «l3ydyenune pe3ynbTaTOB MOHOTMOPHUIHOTO CKPEIIUBAHUS Y
TPO30(HITBI».

IpakTuyeckass padora «/3yyeHue pe3yabTaTOB JTUTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI».

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3aumopneilictBue reHotuna u cpeasl Npu QopMHpoBaHUM (peHoTuna. M3mMeH4YHBOCTh
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIC MPU3HAKW. Buapl  HW3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBEHHASL.

MoaundukanroHHas U3MEHYUBOCTh. Ponb cpenbl B GOpMHUpOBAHUN MOIUPUKAITUMOHHOM
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHblil psn v BapuanuoHHas kpubas (B.
Horanncen). CBoiicTBa MOIU(MDUKAITMOHHONW H3MEHIHMBOCTH.

l'eHoTunuueckas wW3MEeHUYMBOCTh. (CBOWMCTBA TE€HOTHIUYECKOW W3MEHYMBOCTH. Busl
T€HOTHITUYECKON H3MEHYNBOCTH: KOMOMHATHBHASI, MyTaIl[MOHHASI.

KomOunatuBHaAss M3MEHYUBOCTh. Mel03 M TMOJOBOM MPOIIECC — OCHOBAa KOMOMHATHBHOM
M3MEHUYUBOCTH. PO KOMOMHATHBHON M3MEHYMBOCTU B CO3JaHUU T€HETHUECKOTO Pa3HoO0Opa3us
B MpeJenax OJHOrO BUAA.

MyranyoHHass M3MEHYMBOCTb. Buapl Myranmii: TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W UWHAYUMPOBAaHHbIE MYyTallUMU. flnepHble W LUTOIIA3MaTHYECKUE MYyTalUu.
ComaTuueckue W MoJioBble MyTauuu. [IpUdvHBI BO3ZHMKHOBEHHS MyTalMid. MyTareHbl U HX
BJIUSIHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALlMOHHOTO IpOIecca. 3aKOH T'OMOJIOTMYECKUX
psanoB B HacieactBeHHoW wu3MeHunBoctd (H.M. BaBwiioB). BHesnmepHas W3MEHYHMBOCTh H
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (PAKMOPOo8 8 HACIeO08aHUU U
UBMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmumpr u cxeMbl: «Bungel u3MeHunBoCTHY», «MoauduKalMOHHAs W3MEHUYHUBOCTHY,
«KoMmOuHaTiBHAsT U3MEHUUBOCTHY, «Meio3y, «OmiogoTBopeHuey», «l eHeTnueckue 3aboJeBaHUS
YyenoBeKay, «Buapl MyTauuii».

O6opynoBaHue: >XUBble W TepOapHbIE HK3EMIUISIPbl KOMHATHBIX PACTEHUN, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUHBIMU BUAAMU U3MEHYMBOCTH.

JlabopaTopnass pabGora «lccnemoBaHue 3aKOHOMEPHOCTEW  MOAM(PUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHne BapHallMOHHOTO psAJla U BApUALMOHHOW KPUBOM».

IIpakTnyeckas padora «Mytanuu y 1po30Quiibl (Ha TOTOBBIX MHUKPOIpEnapaTax)y.

Tema 14. I'eneTuKa 4es0BeKka

Kapuotun uenoBeka. MexayHapoaHas mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeTobl M3y4eHHUs TEHETUKH YENIOBEKa: TeHealorHuecKuid, OMM3HEOBBIN, IUTOTEHETUIECKHM,
MOMYJIALIMOHHO-CTATUCTUYECKUN, MOJIEKYIsIpHO-TeHeThnYecKuil. CoBpeMEHHOE OIpeieNieHre



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM YHUCIe ¢ nomouisio [11P-
aHaynn3a. HacnencrBenHsle 3a00seBanys yenoBeka. ['eHHbIE 1 XPOMOCOMHBIE 00JIE3HH YEJIOBEKA.
Bone3nn ¢ HacienCTBEHHOW MPeIpacnoiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON TE€HETUKU B
NPEJOTBPAIICHNH M JICYCHUU TeHETUYECKUX 3a00JIeBaHMI dYeloBeKa. MeIMKO-TeHETHYECKOe
KOHCybTHUpoBaHue. CTBONOBbIE KIETKU. [JoHSITHE «TeHeTHYeCKOro rpy3a». DTHYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JaCTH pEAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpPBI MOBBIIICHHON YYBCTBHTEIBHOCTH YEIOBEKa K (PpU3MYECKOMY H
XMMHUYECKOMY 3arpsA3HCHUIO OKpYyXKawllen cpenpl. ['eHeTMdeckas npenpacroyiokKEHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuipr u cxemsl: «Kapuotun yenoBeka», «MeTonbl M3ydeHHs] TEHETUKHU YE€IOBEKay,
«['eneTnueckue 3a60I€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAJIU3 POJIOCIOBHOM».

Tema 15. Cestexkniusi opraHu3sMoB

JlomecTukanust U ceiekuus. 3apoXKIeHHE CeleKIuu U jnomectukanuu. Yuenue H. U.
BasuiioBa o LlenTpax npoucxoxaeHus 1 MHOrooopa3us KylbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JJaHUU COPTOB PACTEHUH U MOPOJ )KUBOTHBIX. COpPT, MOPOJIA, IITAMM. 3aKOH TOMOJIOTHYECKUX
panoB B HacienctBeHHoOW m3meHunBocth H. U. BaBuiioBa, ero 3HadeHue sl CEIEKIIMOHHOU
paboTEHL.

Mertoibl cenekIMoHHOM padoThl. VIcKycCTBEHHBIN OTOOP: MAacCOBBIA M MHAWBUYaTIbHBIM.
Otanbl KOMOWHAIIMOHHOW ceneknuu. VcnbiTanue mpousBoauTene mo moroMctBy. OT0GOp MO
TEHOTHUITY C MMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP IO FEHOTHUITY C IIOMOIIBIO aHATTN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CeJeKIMOHHOW paboTel. PamuanwoHHBIN U
XUMHYECKUH MyTareHe3 Kak HWCTOYHUK MyTaluil y KyJIbTYypHBIX (OopM OpraHuszMos.
Hcnonp30Banre reHOMHOTO PEIaKTHPOBAHKS U METOJ0B pekoMOnHAHTHBIX JIHK mis monmydenns
HCXOJIHOTO MaTepuana i CEJIEKIHH.

[lonyuenune monurionnoB. BuyrpuBugoBas rubpuausanus. bnuskopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelnBaHue, Wik ayrOpuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnons3zoBanue rerepo3uca B cenekuuu. OtTnanéHHas ruOpuAM3aIMS.
[Ipeononienne Oecronns MEXBUIOBBIX TUOpUIOB. JIOCTHIKEHUS CeNEeKIMH pPACTeHUH U
KUBOTHBIX. «3e1éHas pegonoyusiy.

CoxpaHeHHe U U3Y4YEHHE I€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHHMH M HUX JUKHUX
poauyelt s co3aHusl HOBBIX COPTOB U TMOPUIIOB CENIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue u ynpasienue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIVUULCHUST CYUYeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIIe008aHUL, Nepedosblx uoell u
nepcneKmuBHbIX MexHON02Ul.

JdeMoHcTpanuu

IToptpers: H. U. Basuiios, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenxo, b. JI.
Actaypos, H. bopnoyr, /I. K. benses.

TaGnuue! u cxembl: «LleHTPBI MPOUCXOXKICHUS U MHOTO00pa3us KyJIbTYPHBIX PACTCHHI»,
«3aKOH TOMOJIOTMYECKHUX PSIOB B HACJIEICTBEHHONW W3MEHUMBOCTH», «MeETOAbl CEIEKLIUN»,
«Otnanénnas rubpuanzanusy, «MyTtareHes.

JlabopaTopHasi padora «/I3yueHne COpPTOB KyJbTYpHBIX PACTEHUH W MOPOJ JTOMAIIHUX
YKUBOTHBIX).



JlabopaTopHas padora «/3yueHrne METOJ0B CENEKIIMHU PACTCHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUID».

Ikekypeust «OCHOBHBIE METO/bI U JOCTHIKCHHSI CEJIKIIMU PacTeHHIl M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, IUIEMEHHYIO (DepMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIIMYHOE
XO035ICTBO, B J1a0OpaTOPHUIO arpOyYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJI0rUsl M CHHTEeTHYECKAs OHOIOTHS

OOBbeKTbl, HCNOIb3yeMble B OHMOTEXHOJOTMH, — KIETOYHBIE WU TKAaHEBbIE KYIbTYPHI,
MUKpPOOPIraHHU3Mbl, HX XapakTepuCTHKa. TpaaulMoHHas OWOTEXHOJIOTUS: XJeOoIeueHue,
MIOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJenue. MukpoOuosornyeckuii cuures. OObEKThI
MUKPOOHOIOTUYECKUX TeXHOJIOTUH. [Ipon3BoACcTBO Oenka, aMHHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMM W MHCTPYMEHTOB  LEJICHANPAaBICHHOTO  HM3MEHEHHS U
KOHCTPYMPOBAHHUSI TEHOMOB C LI€JIbIO MOJYYEHHS] OPraHU3MOB M UX KOMIIOHEHTOB, COJAEPKAIIUX
HE BCTpevarourecs B Npupojie ONOCUHTETUYECKUE ITYTH.

Kiterounas unnxenepus. MeTonbl KylbTypbl KJIETOK M TKaHEW PACTEHMM M JKUBOTHBIX.
Kpuobanku. Comatuueckas rubpuausanuss U coMaTHueckuil smOpuorenes. Mcmonb3oBaHue
TatiOWJI0OB B CENEKLIMHM pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anmumen. Hlcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OILIOIOTBOPEHHUE.
PekoHcTpyKIus SHLEKIETOK U KIOHUPOBAHUE KUBOTHBIX. METO/1 TpaHCIIIIaHTAIIMH 1P KJIETOK.
Texunonocuu  0300po6neHUs,  KYIbMUBUPOBAHUL U  MUKDOKIOHANbHO20 — PAZMHONCEHUS
CeNbCKOXO3AUCTNBEHHBIX KVIbMYD.

XpOMOCOMHAsI ¥ T€HHAsl WHXKEHepus. VICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYHPOBAHHE
pekomOunantHeix JIHK. Cozdanue mpanceenuvix opeanuszmos. JIOCTHXKEHUS W TEPCIEKTUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUH. OKOJOTHYECKHE W OTHYECKHE TMpOoOJeMbl TEHHOU
VHXEHEPUHU.

Menununckue ouotexnosyoruu. [loctrenomuas mudposas meaununa. [1IP-1uarnoctuka.
MeTaboJIOMHBIN aHAIN3, TCHOLICHTPUYECKUN aHATN3 MMPOTEOMa YeIOBEKa JIsl OLICHKH COCTOSHUS
€ro 3710poBhs. Vcrosip30BaHrEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-O0nonmkeHnepus
Ui pa3paboTKH (pyHIaMEHTANIbHBIX OCHOB MEIULIMHCKUX TEXHOJOTUH, CO3aHUsI KOMIUIEKCHBIX
TKaHEeW COYeTaHHEeM TEXHOJIOTUH TPEXMEpPHOro OMOMPUHTHHTA U cKaddoiaauHra Uisi pereHus
3a/1a4 NEPCOHAIU3UPOBAHHON MEIULIMHBI.

Coznanue BEKTOPHBIX BaKIMH C IeJIbl0 oOecrieueHuss KOMOWHHUPOBAHHOM 3allUThl OT
Bo3Oyauteneli OPBU, ycraHoBieHHe MOJEKYISIPHBIX MeXaHU3MOB (yHknuonupoBanus PHK-
COJIep>KaluX BUPYCOB, BBI3BIBAIOIUX 0COO0 OMACHbBIE 3a00JI€BaHUS UEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «lcnonp3oBaHWEe  MHUKPOOPraHM3MOB B MPOMBINIJICHHOM
MPOU3BOJCTBEY, «KieTtouHas unxenepus», «I eHHas HHKEHEPUI».

JlabopaTopHasi pa6ora «/3ydyenne o0beKTOB OMOTEXHOIOTUMY.

IpakTuueckas padora «llonydeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

JkceKypeusi «bHOTeXHONIOTHS — BaKHEHIIas MPOU3BOIUTENbHAS CHUJIa COBpEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)Y.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT'A
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOCHHSA OOYy4arolIMMMCS
MporpaMM cpeaHero oOriero oopa3oBaHus: IMYHOCTHBIE, METANIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JMYHOCTHBIX pE3yJIbTATOB OCBOCHHS MPOTPAMMBI MO OMOJIOTHH BBIJICICHBI
CIIEAYIOIINE  COCTABJISIOIIME. OCO3HAHWE OOYYAIOUUMHCS  POCCHICKOW  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIIPENEIICHUIO,
Hanuuue momugayuu K OOYyYCHHIO OWOJIOTHH, YeleHanpasiienHoe pasgumue BHYTPEHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAAULIMNA Pa3BUTHSA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B
cBOCH ACATCIIBbHOCTH HOCHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MNpUuCymumMu CUCTEMEC
OMOJIOTUYECKOTO ~ 00pa3OBaHUs, HAIuuue  NPABOCO3HAHUS ~ DKOJOTUYECKOH  KYIbTYpHI,
CnocobHOoCmU cMagums T U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHEBIE PE3YIbTAaThl OCBOCHUA IMPOTrpPpaMMEI 110 OMoIOTNH JOCTHUTAKOTCA B €ANMHCTBEC
y‘-Ie6HOI\/’I A BOCHHUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBHUU C TpPaAUIMOHHBIMUA pOCCI/IfICKHMI/I
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKMMU U AYXOBHO-HPABCTBCHHBIMU ILICHHOCTAMU, IIPUHATHEIMH B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEACHUS M CIOCOOCTBYIOT TpoIleccaM CaMOIO3HAHWS,
CaMOBOCIIMTAaHUA W CaMOPAa3BUTHS, PASBUTHUA BHYTpeHHef/’I MO3UIUH JIMYHOCTH, IMTaTPUOTHU3MA U
YBaXEHHsI K 3aKOHY M MPaBOMOPSAIKY, YEIOBEKY TpyAa M CTaplieMy MOKOJEHHUIO, B3aUMHOTO
yBaXEHHs, OEpEeKHOrO0  OTHOIIEHHS K  KYJbTYpHOMY  HacleAuI0 U TPaJulusiM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoe U OKpYKaroliei cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro mpeamMera «broaorus» MoKHBI OTpa)xarhb
TOTOBHOCTh M CITOCOOHOCTH OOYy4aloONIUXCsl PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHUEHTAlMid, MO3UTHBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IEHHOCTSM POCCHIMCKOrOo  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OIBITa JEATENbHOCTH B IMPOIIECCEe peal3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOM IE€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaIaHCKOro BOCIMTAHMSA:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3ULMU  OOydarollerocss Kak AakTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUIICKOTO OOIIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOA3aHHOCTEH, YyBaK€HHWE 3aKOHA H
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIHHOCTH MPHU CO3AaHUU YUEOHBIX MMPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OHOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3UIIMIO 10 OTHOUICHHIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B  CBOMX JEHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJIEH ¢ pa3HbIMH yOEXKIEHUSIMHU, KYIbTYPHBIMH IIEHHOCTSIMH U COLMATbHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIpOIECCE COBMECTHOIO BBINOJIHEHUS Y4EOHBIX,
MO3HABATENbHBIX U HCCIENOBATENbCKUX 3afad, YBAXHUTEILHOTO OTHOIICHHWS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYKJICHUH CIOPHBIX BOIPOCOB OMOJIOTHUYECKOTO COJIEPKaHMS;

TOTOBHOCTb K TYMAaHUTAPHOU M BOJIOHTEPCKON JEATENbHOCTH;



2) NIaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(hOPMHUPOBAHHOCTH POCCUICKON IPayKIaHCKOW HICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iniepex PoamHOM, ropioctu 3a CBOM Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, NPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIICHNUE K TPUPOTHOMY HACIICAUIO U MMaMSITHUKAM MIPUPO/IBI, TOCTIKEHUSIM
Poccun B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCHICKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTUE OMOJIOTHH,
MMOHMMAaHMsI 3HAYEHUs OWOJIOTUM B TO3HAHUM 3aKOHOB MPUPOJBI, B JKU3HU YEJIOBEKa U
COBPEMEHHOT0 00111eCTBA;

uaciHas YOSKIEHHOCTh, TOTOBHOCTh K CITY’)KCHHUIO | 3ammuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE JTyXOBHBIX LEHHOCTEMN POCCUICKOTO HapoJa;

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO TIOBEICHHS;

CrIOCOOHOCTH OIIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUEHTUPYSICH Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOEHNE YCTOWYMBOTO Oy TyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTEISIM, CO3JAAHHIO CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA IEHHOCTEH CEMEMHOM KM3HU B COOTBETCTBUU € TpaauUMAMuU HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHONIICHUE K MHUPY, BKIIIOYAsl ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIIICHU;

IMOHUMAHHE SMOIIMOHAIBHOTO BO3/IEUCTBUS )KMUBOM MPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQXKEHUIO B pPa3HbIX BHUAAX MCKYCCTBA, CTPEMJIEHHE MPOSBIATH
KauecTBa TBOPUYECKON JTUYHOCTH;

5) ¢u3nyeckoro BocnUTAHUS, (OPMHPOBAHHSI KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArOIOJIYYHsI:

MMOHMMAaHKE U peau3alus 310pOBOro u 6e30macHoro odpasa >kKH3HH (310pOBOE MHUTAHUE,
coOIoieHre TUTUEHUYECKUX MPAaBHII U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHATHA U OTHAbIXA,
perynspHas ¢u3nyeckas AaKTUBHOCTb), OEpEXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U IMICUXUYECKOMY 3[I0POBBIO;

MMOHMMAaHHE LIEHHOCTH MpaBWJI WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO ©O€30I11acHOTO
MOBEJICHUS B CUTyallUsIX, YTPOKAIOUIUX 3J0POBBIO U )KU3HU JTHOACH;

OCO3HAHHE TOCIEACTBUI M HENPUSATUS BPEIHBIX MPHUBBIUEK (YMOTPeOJICHUS aTKOTOJs,
HApKOTHKOB, KypeHHsI);

6) TPy10BOr0 BOCIIMTAHHUSI:

TOTOBHOCTH K TPYly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPy 10.1t00ue;

TFOTOBHOCTb K AKTUBHOMU JIEATEIbHOCTH TEXHOJIOTMUECKOM M COLMAIIbHOI HAaIIPaBJIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATh, MIIAHUPOBATH M CAMOCTOSTEIHHO BBITIOIHATH TAKYIO AESITEIbHOCTD;
HMHTEpEC K pa3iIuyHbIM cdepam MpodeccruoHaNIbHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp Oymymiei mpodeccuu U peaar30BhIBATh COOCTBEHHBIE )KHM3HEHHbIE TIIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSIKEHUH BCel
KU3HU;

7) IKOJIOTHYECKOr0 BOCIIMTAHMS

AKOJIOTHYECKH 1IeTIeco00pa3Hoe OTHOUIEHHE K MPHUPOJE KaK UCTOYHHUKY KH3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;



MOBBIIIEHUE YPOBHS IKOJOTHYECKOW KYyJIbTYPbI: NMPHOOpPETEHHE OIbITA IUIAHWPOBAHHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX ITOCJICJICTBUI JUIs1 OKPYXKAIOLIEH Cpelbl;

OCO3HAHHME TJO0ATBHOTO XapaKTepa 3KOJOTHYECKUX NpoOJIeM W IMyTell UX pelIeHHS;

CIOCOOHOCTh MCIIONB30BaTh MpHUoOpeTacMble MPH U3yYCHUN OMOJIOTUU 3HAHUS M YMEHUS
IpU pEUIeHHH TPoOJIeM, CBSI3aHHBIX C PAMOHATBHBIM IPHPOJIOIOIB30BaHUEM (COOIIOIEHUE
IIpaBWJI NOBEAEHUS B IPUPOJIE, HANPABICHHbIX Ha COXpPaHEHHE PaBHOBECHUS B JKOCUCTEMaAX,
OXpaHy BHJIOB, IKOCHCTEM, OHOC(hEpHI);

aKTUBHOE HENpPUATHE ACHUCTBHMA, NMPHHOCSIIUX BPEA OKPYXKAMOMEH MPUPOIHON Cpere,
YMEHHE TPOTHO3UPOBATH HEOIATONPHUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPHHIMAECMBIX
JNEUCTBUN U NPENOTBPAILATD UX;

HAIMYAE PAa3BUTOTO DSKOJOTHYECKOTO MBIIIICHNS, JKOJOTHYECKOW KyJIbTYpPhI, OIBITA
NEATENbHOCTH JKOJOTWYECKOH  HANpaBICHHOCTH, YMEHHsS PYKOBOJACTBOBATHCS HWMH B
MO03HABATEIbHON, KOMMYHUKATHBHOW W COIMAILHOM MpPAKTHKE, TOTOBHOCTH K YyYacTHUIO B
MIPaKTUYECKON JESITeIbHOCTH SKOJIOTMUECKON HalpaBiIeHHOCTH;

8) HeHHOCTH HAYYHOI' O MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HaykKl W OOIIECTBEHHOW TMPAaKTHKH, OCHOBAHHOTO HAa JHAllOTe KYIBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpPIIIEHCTBOBAHUE SI3BIKOBOM M YATATEILCKOW KYJIBTYPHI KaK CPEICTBA B3aUMOICHCTBHUS
MEXTy JIFOJIbMH | TTO3HAHUS MHPA;

MOHUMaHHe crneun@uky OWOJOTMM KaK HayKH, OCO3HaHHS €€ poiu B (OPMHUPOBAHUU
palMOHAIBHOIO HAYYHOI'O MBIIIJICHHS, CO3JJAHUU LIEJIOCTHOTO MPEJICTABICHHS 00 OKpYXKaroleM
MHUpE Kak O €IMHCTBE MpHUPOJbl, 4YeloBeKa M OOIIecTBa, B TO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEN U peIIeHUH ITPOOJIEM COXpaHEHMsI IPUPOHOTO PaBHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTU OHMOJIOTMH /ISl COBPEMEHHOM IMBHIIM3AILMK: OOECleYeHUs
HOBOT'O YPOBHS Pa3BUTHS MEIULUHBI, CO3JAaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX
pelaTh pecypcHble IpoOJeMbl Pa3BUTHUS YEIOBEYECTBA, MMOMCKA MTyTEH BBIXOAA U3 INI0OAIBHBIX
9KOJIOTMYECKUX MPoOIeM U oOecrieueHus epexoa K ycTounBOMy pa3BUTHIO, pallUOHAIBHOMY
HCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKMX 3HAHMM B IEJAX MOBBILICHUs 0OLIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOW YacTH (PyHKIHOHAJIBHOU
IpPaMOTHOCTH OOyuaromuxcs, GopMupyeMoi pu U3y4eHur OUoJIoTuH;

[IOHMMAaHHUE CYUIHOCTH METOJIOB IO3HAHMs, MWCIHOJb3yeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh I0JIydaeMble 3HAaHUS [UId aHajdu3a U OOBSCHEHUS SBIICHUI
OKpYXXAIOILEro MHpa U MPOUCXOJAIIMX B HEM H3MEHEHHH, yMeHue JenaTb OOOCHOBaHHBIE
3aKJIIOYEHUST Ha OCHOBE HAy4yHbIX (JAKTOB M HMMEIOIIUXCSA JAHHBIX C LEJIbI0 IOJIyYEHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OHOJOrMUYECKHE 3HAHMS Ul pelleHUs
po6JieM B peasibHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHME IIEHHOCTH HAay4YHON NeSTeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IMPOEKTHYIO U
HCCIIEI0BATENILCKYIO ESTEIbHOCTh MHIAMBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEPBIBHOMY O00pa30BaHHUI0O M €aMOOOPa30BaHUIO, K
aKTUBHOMY TIIOJYYE€HUIO HOBBIX 3HaHUI MO OHOJOTMM B COOTBETCTBUM C >KU3HCHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI



MertanpeaqMeTHble pe3ysbTaThl OCBOCHHS Y4eOHOTro mpeaMeTra «BHOJOrus» BKIIIOYAIOT:
3HaYMMble JUIA  (OPMHUPOBAHHMSA MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXAUCHUILIMHAPHBIC
(MeXTIpeAMETHBIE) 00LIEHAYYHbIE TOHATHS, OTPAXKAIOILINE 1IEIOCTHOCTh HAYYHON KapTHUHBI MUpa
u CHCIII/I(l)I/IKy MCTOA0OB MMO3HAHUA, UCIIOJIB3YCMbBIX B €CCTCCTBCHHBIX HAayKaX (BCHIGCTBO, OHEprus,
SIBJICHUE, IPOLIECC, CUCTEMa, HAy4HbIH (AKT, NPUHLHUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, MCCIEOBaHUE, HAOIMIOACHUE, M3MEpPEHHEe, IKCIIEPHUMEHT U JIPYTue); YHHBEpCallbHBIC
yueOHbIe NIeiicTBHs (MO3HABATEIbHBIE, KOMMYHHKATHBHBIE, PETyIsTUBHBIC), 00ECICUNBAIOIINE
(dbopmupoBarre (YHKIMOHATHHONW T'PAMOTHOCTH W COIMAIIBHON KOMIICTCHIIMH OOYyJaroIIuXcs;
CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BAaTh OCBOCHHBIC MEXTUCIUTUTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHbIE Yy4yeOHblEe JAEWCTBUS B IO3HABATEIbHOM H
COLIMAIBHON MTPAKTHKE.

B pesynprate wu3ydeHuss OMOJOTMM Ha YPOBHE CpEAHEro oO0miero ooOpa3oBaHUS Y
obOyuarorierocs OyayT chopMUpOBaHBI MMO3HABATENbHBIE YHUBEpPCAJIbHbIE Y4eOHBIE NIEWCTBUS,
KOMMYHHMKATHBHBIE YHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUS, pETYJISTUBHbIE YHHUBEpCAIbHbBIE
y‘-Ie6HBIe JIeI\/'ICTBI/IH, COBMCCTHAA ACATCIBbHOCTD.

MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHHUS MPOTPAMMBI CPEJHEro o0mero oOpa3oBaHUS
JAOJIKHBI OTpaXXaTh:

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHI)IMI/I MO3HaBaTCJIbHBIMU )IeﬁCTBHﬂMH:

1) 6a3oBble JJOTHYECKHE TeiiCTBHSA:

CaMOCTOSTENIEHO (HOPMYITHPOBATh M aKTyalH3HpOBaTh MpoOIeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

WCTIOJIH30BaTh MIPU OCBOCHUH 3HAHHI IPUEMBI JIOTHUECKOTO MBIIIUICHUS (aHaIN3a, CHHTE3a,
CpaBHEHHUA, KiIaccupUKauu, OO0O0OIIEHUs), PACKPBIBATh CMBICT OWOJOTHYECKUX TOHSATHI
(BBIICTATH UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATH CBS3H C IPYTUMU TOHSATHSIMH);

OTIpEeNIeNATh LENH JCATEIbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUH WX HOCTIDKEHHUS,
COOTHOCHTD PE3YJIbTaThl JEITEIHHOCTH C TIOCTABICHHBIMH LIEIISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKUAE TOHSATHS Uil OOBSCHEHHS (PAKTOB M SIBICHUW >KHUBOM
TIPUPO/IBL;

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHAYKTHBHBIC, ICTYKTHBHBIC, TI0 aHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATH BBHIBOJIBI H
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPENICTBA JUIs TPEJICTABJICHUS CYIECTBCHHBIX CBS3ei U
OTHOIICHUH B M3Y4YaeMBIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYHMH pPa3HOTO poja,
BBISIBJICHHBIX B PA3JINYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH PELICHHUS MPOOJIEMBI C YIETOM aHAJIN3a UMEIOIIMXCS MaTepHabHBIX
Y HEeMaTepUalbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATECIILHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKHU MOCIEACTBUIA NESTENbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSIX pPEANbHOTO, BUPTYaIbHOTO U
KOMOWMHUPOBAHHOTO B3aWMO/ICHCTBHUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHHE IPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a3oBbIe HCCIIeA0BaTEIbCKHE TeiiCTBHS:

BIIJIETh HABBIKAMHU Y4e€OHO-HCCIIEOBATENBCKON M MPOEKTHON NIESTEIBHOCTH, HABBIKAMU
pazpeleHus mpoodiIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOJIOB
pelIeHUs MPaKTUYECKHX 3a7a4d, IPUMEHEHUIO Pa3IMUHbIX METOJIOB MIO3HAHUS;



WCIIOJIb30BAaTh Pa3lIMYHbIE BUJBI JICATEIHHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUI0 W MPUMEHEHHUIO B y4EOHBIX CHUTYallMsSX, B TOM YHCJE TPHU
CO3JaHUH Y4EOHBIX U COIMAIILHBIX TPOEKTOB;

(dhopMHpOBaTh HAYYHBI THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHUECH, KITFOUEBBIMU
MOHATHSIMHA M METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BATEIBHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJU3WpOBAaTh 3ajady, BBIJIBUTATh
TUIOTE3Y €€ PEIICHHUs, HAXOIUTh apTyMEHTHI JIJIS JIOKA3aTelbCTBA CBOMX YTBEPIKICHUH, 33/1aBATh
MapaMeTpbl U KPUTSPUU PEIICHHUS;

aQHAJIM3UPOBATH IMOJTYICHHBIC B X0/ PEIICHUS 3a/1a9H PE3yJIbTaThl, KPUTUICCKH OICHUBATH
WX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, OIICHUBATH TPHOOPETEHHBIN OIIBIT;,

OCYIIIECTBIISATH IEJICHANPABICHHBIN TIOUCK IEPeHOCa CPEICTB M CIIOCOOOB JCHUCTBHS B
poheCcCHOHANBHYIO CPENy;

YMETh TIEPEHOCUTh 3HAHWSA B  TIO3HABATCILHYIO M INPAKTHYECKYI0  00JIacTH
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJICH, TpeJJiaraTh OPUTHHAIBHBIC MOJXOJBI M PEIICHUS, CTaBUTh
pOoOJIEeMBI M 3a/1a9H, JIOTYCKAIOINE aTbTePHATHBHBIC PEIICHUS.

3) pabora ¢ unpopmaIUeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOpMAIHH (TEKCTE Y4eOHOTO TOCOOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOIIOTUIECKUX CIOBAPSX W CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VHTepHeTe), aHamM3MpoBaTh WH(OPMAIMIO Pa3TUYHBIX BUIOB H (opm
MPECTaBICHHS, KPUTHUECKH OI[CHUBATH €€ JJOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTE;

(dbopMynHpOBaTh 3ampockl W TPUMEHSTH pa3IMYHbIE METOABI TPH TIOMCKE M OTOOpe
Oounosornueckoi nHpopManum, He0OOXOMMOM JIJIsl BBITIOJTHEHUS YIeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJB30BaHUS HWH(MOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO BBIOMpATh ONTUMAIBbHYIO (OPMY TPEICTABICHHUS OHOJOTHYECKOM
nHpopManuu (cxembl, TpaduKky, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U IPYTOe);

WCIIONb30BaTh HAy4YHBIH S3BIK B KayecTBE CPEICTBA MNpH paboTe ¢ OHOJIOTHYECKOMN
uHpoOpMaIMeH: TPUMEHSITh XUMHUYECKUE, (PU3UYECKUE M MATEMaTHYCCKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIOJL30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATJISTHOCTH,

BIIQJICTh HAaBBIKAMHM paclO3HABaHHWS W 3allUThl  MHPOPMANUK, WHPOPMAIUOHHON
0€30IMaCHOCTH JTMYHOCTH.

OgiajieHne YHUBEPCAJILHBIMHA KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) obmeHue:

OCYILIECTBIISITh KOMMYHHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4aCcTBOBATh B JUAJIOTE
WM TUCKYCCHUHU TIO CYIIECTBY 00CYykJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIMPOCHI, BBHICKA3bIBATH
CYXJECHHUS OTHOCUTEIIbHO BBITIOJHEHUS TMIpeajaraeMoil 3ajJaud, Y4YUTHIBATH HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHN APYTrUX YUACTHUKOB JTHANIOTA WM TUCKYCCUN);

pacmo3HaBaTh HeBEpOAIbHBIE CpEACTBa OOILIEHHS, MOHWMAaTh 3HAYEHHE COIMATBHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYaAIlU, YMETh CMIT4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJIETh PA3JIMYHBIMHU crioco0amy OOIIEHUS W B3aUMOJICWUCTBUS, MOHUMATh HAaMEpPEHHS
JPYrUX JIOJIEH, MPOSIBISATh YBAKHUTEIHHOE OTHOIIEHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMynHUpOBaTh CBOHM BO3PAKCHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB.

2) COBMECTHAasI 1eATEIbHOCTD:

[IOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHJIMBUIYAIbHOW pabOThl IpH
pemeHn OMOJIOTHYeCcKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOJEHUCTBUS MPH PEIICHUH Y4eOHOH 3a1aun;

BBIOMpATh TEMATHKY M METOABI COBMECTHBIX NEHCTBHH C y4ETOM OOIIMX HWHTEPECOB H
BO3MOXHOCTEH KaX/JI0T0 WieHa KOJIJIEKTUBA;

MPUHUMATh L€ COBMECTHOW JESTeNIbHOCTH, OpPraHU30BBIBATH WU KOOPIAMHHPOBATH
JEUCTBHS 0 €€ NOCTUKEHUIO: COCTABIIATH IIJIaH IEHCTBUM, PaCIpelesaTh PO ¢ Y4ETOM MHEHUI
YYaCTHUKOB, OOCYXJaTh pe3y/IbTaThl COBMECTHOMN paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJIOTO yYaCTHUKA KOMaH/bl B OO pe3ynbTar
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE€ MPOEKTHI, OIEHUBATh WJEH C MO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTpPATErHMYECKOE TMOBEACHHWE B pPA3IMYHBIX CHUTYalMsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBiageHHe YHUBEPCAJbHBIMHU PEryISTUBHBIMHU elCTBUSIMU:

1) camoopranu3zanus:

UCIOJb30BaTh OUOJOTUYECKUE 3HAHUSA JUISI BBIIBJIEHUS MpOOJEeM M HMX peIIeHUs B
KHU3HEHHBIX U YU4EOHBIX CUTYyalLlUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWUM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKax IO OTHOLICHUIO K JKMBOW NMPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKAOIINX;

CaMOCTOSTEJIBHO OCYILECTBIIATh O3HABATENIbHYIO JESATEIbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3aJayl B O0pa30BaTEIbHON JAEATEIBHOCTH U
YKU3HEHHBIX CUTYaLHsX;

CaMOCTOSATEJIBHO COCTaBIIATh IJIaH pelieHUs NpoOiIeMbl ¢ yUETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M IIPEANOYTEHUN;

JlaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKU y4€OHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEAINOYTECHUH;

JiesIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHHIO M MPOSIBIICHUIO IIUPOKOM 3pyIUIIMK B Pa3HbIX 00JacTIX
3HaHUMH, IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIISAM;

BJIaJIeTh HAaBbIKAMM TMO3HABATEILHON pe(IeKCHN KaK OCO3HAHUS COBEpPIIAeMbIX JEHCTBHH
U MBICTIMTEBHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHUH, MCIIOJIL30BATh MPUEMBI pediaekcun
JUIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHMMATh PELIEHUS 10 UX CHUKEHHUIO;

IIPUHUMAaTh MOTHBBI U ApIYMEHTBI APYTUX [IPU aHATIU3€ PE3YIbTATOB JEATEIBHOCTH;



3) mpuHsTHE Ce0s U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apPTYMEHTBI APYTUX IIPU AHAIM3E PE3YJIBTATOB JEATECIBHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO JAPYTUX Ha OIIUOKY;

pa3BHUBaTh CIIOCOOHOCTh HOHUMATh MUP C ITO3ULIMHU IPYrOro YelI0BeKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHBIC pe3yabTaThl OCBOCHHS COJEpKaHUs ydeOHOro mpenmera «buomorus» Ha
yriy0IEHHOM YpOBHE OPHEHTUPOBAHBI HA 0OecrieueHne MpoPIIBHOTO 00YIeHUs 00yJIarOIIIXCs
onosornu. OHM BKITIOYAIOT: crienuduyeckne At OHOJIOrK HaydHbIe 3HAHHSI, YMEHHS U CIIOCOOBI
JNCHCTBUI TI0 OCBOCHUIO, MHTEPIIPETAIIMHA W TIPeoOpa30BaHUIO 3HAHHM, BHUJIBI JACITCIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUH M WX NMPUMCHCHHIO B PA3JIMYHBIX yYCOHBIX, a TAKKE B PEATbHBIX
KU3HEHHBIX cHTyarusX. [IpeqmMeTHbIe pe3yIbTaThl MPEACTABICHBI M0 TOJIaM U3YUCHHSI.

[IpenmeTtHBIE pe3ynbTaThl OCBOCHUS yaeOHOTO penmeTa «buonorus» B 10 knacce momxHbI
OTpakaTh:

c(OPMHUPOBAHHOCTH 3HAHHIA O MECTE M POJIM OMOJIOTHHU B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOUN KapTHHBI MHAPa, B IO3HAHUH 3aKOHOB MTPUPOIBI H PEIICHUH
po0JIeM parMOHAIFHOTO MPUPOIOTIONB30BAHMUS, O BKIIAJIE POCCUHCKUX M 3apyOeKHBIX YIEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHHE CHUCTEMOH OHMOJIOTMUYECKMX 3HAHWHA, KOTOpas BKIIOYAET: OCHOBOTIOJATAIOIINE
OMOJIOTUYECKHE TEPMHHBI W TOHSTHS (KM3HB, KIETKa, OPraHW3M, MeTaboJM3M, TOMEOCTa3,
CaMOperyJslns, cCaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHUYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierouHas teopust T. IlIBamna, M. Illnetinena, P. Bupxosa,
XpoMOcCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yaenust (H. V. BaBunoBa — o menTpax
MHOT000pa3us U MPOUCXOKIACHUS KYJIBTYPHBIX PACTEHHUH), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOrO MOKOJIEHUS, PACHIEIUICHUS, YUCTOThHI TaMeT, He3aBUCUMOT0 HacnenoBanus . Mennens,
TOMOJIOTUYECKHX PSIJAOB B HacjleACTBeHHOW w3meHunBoctd H. WM. BaBwmiioBa), mpHHIMIIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAMU HAYYHOTO MO3HAHUS, UCHOJB3YEMbIX B OHMOJOTHYECKHX
HCCIIEIOBAHUSX KUBBIX 00bEKTOB (ONKCaHUE, U3MEepeHue, HaOII0AeHEe, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHM3MOB, B TOM 4YHcJie OaKkTepHii, TpubOB, pacTeHHII,
KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTEHHIA, )KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB KUBHEACITENbHOCTH, MPOTEKAIOIIUX B OPraHu3MaxX paCTeHUIA, J)KUBOTHBIX U YEIIOBEKA,
OMOJIOTHYECKHX MTPOIIECCOB: 0OMEHA BEIIECTB (METa0O0IM3M), IPEBPAILCHUS SHEPTUH, OPOKCHHUS,
aBTOTPO(PHOTO U TeTepOTPOPHOrO TUMOB MUTAHUS, (POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Mei03a,
rameToreHesa, aMOpHuoreHesa, MOCTAMOPHUOHAILHOTO pa3BUTHS, pPa3MHOKEHUS,
WHIUBUAYAIBHOTO DPa3BUTHUS OpraHuM3Ma (OHTOTEHEe3a), B3aMMOJEWCTBUS T'€HOB, TE€TEepO3Hca,
HCKYCCTBEHHOTO 0TOO0DA;

YMEHHME YCTaHABIMBATh B3aUMOCBSI3U MEXK]y OPTraHOMJIAMHU KJIETKH M HX (PYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEeH M UX QYHKIUSIMU, MEXAY OpraHaMHl U CUCTEMaMU OPTraHOB y
pacTeHMii, >KMBOTHBIX M YeJOBeKa W HMX (QYHKIHUSIMH, MEKIYy CHCTEMaMH OpPraHOB M HUX
GYHKIMSAMHE, MEXIy STanmamMu oOMeHa BEHIeCTB, dTalaMH KJIETOYHOTO IMKIA M YKU3HEHHBIX
IMKJIOB OpPraHW3MOB, JTalmaMd AMOPHUOHATBHOTO pa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM,
¢deHoTUnOM U (pakTopaMu cpesibl 0OUTaHMS;



YMEHUE BBISBIATh OTIWYUTEIbHBIE MPU3HAKU KUBBIX CHUCTEM, B TOM UHCIE PACTCHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCTOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JUIsl I0Ka3aTeIbCTBA POJACTBA OPraHU3MOB PA3HBIX CUCTEMATHUUYECKUX TPYIIL;

YMEHHE perniaTh OMOJOTUYECKUE 33]1a4H, BBISIBIISTh MPUUYMHHO-CIICICTBEHHBIC CBA3U MEXITY
HCCIEAYEMbIMU OMOJIOTUUECKUMU MPOIECCaMU U SIBJICHUSIMH, JI€TIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHHUU TOJIYYEHHBIX PE3YIbTaTOB;

YMCHHE BBIMOJHATH JIA0OPATOPHBIC W IMPAKTUYECKUE PaOOThI, COONMIOIATh MpPaBHIIA TPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBAHUEM;

YMEHUE BBIABUTATh TUIIOTE3bl, IPOBEPATh HX HSKCHEPUMEHTAIBHBIMU CpPEJICTBAMH,
hopmyIupys LIeTh UCCIEA0OBaHUs, AHAIM3UPOBATH MOJTYUCHHBIE PE3YIbTaThl U JIEJaTh BBIBOJIBI;

YMEHHE y4acTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOM paboTe Mo OMOJIOTHH, SKOJIOTHH U
MEJIMIIMHE, TIPOBOJUMOIN Ha 0a3e MIKOJIbHBIX HAay4YHBIX OOIECTB, W MYOJMYHO MPEICTaBISAThH
MOJTy4eHHBIC PE3yIbTaThl HA YYCHUUECKUX KOH(DEPEHIUSAX;

YMEHHUE OI[EHUBATh 3TUUECKHUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAHUM B 00JIaCTH OHOJIOTHH
U MeIUWIHUHBI (KIIOHUPOBAaHHWE, MCKYCCTBEHHOE OIUIOJIOTBOPECHHE, HAMPABIEHHOE HW3MEHEHHUE
reHOMa M CO3/IaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OyyIieit mpodeccuoHanbHOM ASSITEIPHOCTH B
obyactTi OMOJIOTHH, METUITMHBI, OMOTEXHOJIOTHH, BETEPHHAPHUH, CEIIbCKOTO X035 CTBA, MUIIEBOM
MIPOMBIIIICHHOCTH, YIIIyOJIATh MO3HABATEIBHBIM HHTEPEC, HATIPABJICHHBIA Ha OCO3ZHAHHBINA BHIOOD
COOTBETCTBYIOIIEH MpodeccCHu U MPOJOLKEHHE OHOJIOrHuYecKoro 00pa3oBaHus B OpraHU3aIusaxX
cpenHero mpo¢eCCHOHAIIBHOTO M BBICIIIEr0 00pa30BaHUsI.

[IpenmeTHbie pe3ynbTaThl OCBOeHUs yueOHOTO npeaMera «buosnorus» B 11 kracce nomxHb
OTpaxarb:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTe M POJIM OHMOJIOTUU B CUCTEME E€CTECTBEHHBIX HayK, B
(GbopMHUpPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELICHUU 3KOJIOTMYECKUX MPOOJIEM YeIOBEYECTBa, a TAK)KE B PEIIEHHWU BOIPOCOB
PaIMOHATBHOTO MPUPOIOIOIB30BAHUS, U B POPMUPOBAHUY LICHHOCTHOTO OTHOIIEHUS K PUPOJIE,
oOLIEeCTBY, YENOBEKY, O BKJQJ€ POCCUMCKHX U 3apyOexHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOPas BKIIOYACT OIpENeICHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOIIOJIATalOIIUX OHOJOTHYECKHMX TEPMHUHOB W TOHITHNA (BHI,
KocucTeMa, Ouocdepa), Owojornyeckue Teopun (dBosrorMoHHas Tteopus Y. JlapBuHa,
CUHTeTHYecKass Teopus 3Boitoruu), ydenus (A. H. CepepuoBa — O HmyTsSX W HaIpaBICHUSAX
ssosonnn, B.M. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus Jx. Xapau
u B. Baiinbepra, 3apogsimeBoro cxoactea K. M. bspa), npaBuna (munumyma lO. JIubuxa,
9KOJIOTHYECKO MUpaMUIbl SHEPTHH), TuoTe3sl (runore3a «mupa PHK» V. 'unbepta);

YMEHHME BIAJleTh OCHOBHBIMH METOJIaMU HAy4HOTO T[IO3HAHUS, HCIOJB3YEMbIMU B
OMOJIOTMYECKUX HCCIEIOBAHUAX J>KUBBIX OOBEKTOB M OKOCHCTEM (OMUCaHUE, HW3MEpEeHHeE,
HaO0/IeHNe, YKCIIEPUMEHT), CIOCO0aMU BBISBICHUS M OLIEHKH aHTPOIMOTEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NPHU3HAKU: BUJOB, OHUOTEOIIEHO30B, JKOCHCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBUXKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOrO OTOOpa,
IIOTIATPUYECKOTO M CUMIIATPUYECKOTO BUI000pa30BaHMsl, BIUSHUS JABIKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH]T TOMYSIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelle OOUTaHUs, YepelOBaHUs
HaIpaBJIEHUH SBOJIIOLUMHU, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUU B SKOCHUCTEMAX;



yYMEHHE YCTaHABJIMBATh B3aMMOCBSI3H MEXTy TPOIIECCAMH SBOJIIOLUH, JBIDKYIIUMH CUITAMHU
aHTPOIIOTEHE3a, KOMIIOHEHTAMH pPAa3JIMYHbIX OSKOCHCTEM U MPHUCIOCOONCHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBISITh OTIUYUTEIHHBIC PU3HAKH JKUBBIX CHCTEM, MPUCIOCOOICHHOCTh BHIOB
K cpene oOWTaHUs, a0MOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAaX, AHTPOIIOT'€HHBIX N3MEHEHHH B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHUE UCIOJIB30BaTh COOTBETCTBYIOUINE apIyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX CHUCTEMAaTHYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M Cpelbl OOWMTAHMs, €AMHCTBA YEIOBEYECKHX pac, HEOOXOIUMOCTH
COXpaHEHHsT MHOTOO0Opa3Hs BHJOB M KOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHHS NPHUPOJBI H
YeJI0OBEUEeCTBa;

YMEHHUE pemaTh OMOJIOTUYECKHE 33/1a4H, BBISIBIIATH IPHYUHHO-CIICICTBEHHBIE CBS3H MEXKTY
HCCIIEyeMBIMU OMOJOTHYECKHMH TPOIIECCAMH M SIBJICHUSMHU, JETaTh BBIBOJBI U MPOTHO3HI Ha
OCHOBAHWU TIOJYYEHHBIX PE3YyIbTATOB;

YMEHHE BBINOJIHATH JIaDOpAaTOpHBIE U MPAKTUYECKHE padOThl, COOMIONATh MpaBUia MpPHU
pabote ¢ yueOHbIM U 1ab0paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, IPOBEPATh HX OSKCIICPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyHpys 1IeNb UCCIIeAOBAHS, aHATTU3UPOBATH TIOJTYIEHHBIC PE3YJIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-MCCIIEIOBATEILCKON paboTe MO OWOJIOTHH, SKOJIOTHU H
MEIUIIMHE, TIPOBOJMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, M IMYOJWUYHO TMPEICTABIATH
MOJTyYCHHBIEC PE3YIbTAThl HA YICHHIECKUX KOH(DEPEHIUX;

YMEHHME OIEHHBATh THUIIOTE3bl W TEOPHUH O MPOUCXOKIECHUU JKU3HH, 4YelloOBEeKa U
YeJI0BEYECKHX pac, O NpPUYMHAX, MOCIEACTBHIX M CIOCO0ax MpeaoTBpalieHHs TI00aTbHBIX
W3MEHEHU B 6uocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOp Oymymiel nmpohecCuoHaIbHOU EATeILHOCTH B
obnactu OMOJIOTUH, SKOJIOTHH, IPUPOAONOIH30BaHUS, MEIULIUHBI, OMOTEXHOJIOTHH, ICUXOIOTHH,
BETEPUHAPUH, CETTLCKOTO XO3AWCTBA, MUIEBOI MPOMBIILIEHHOCTH, YIIyOIsTh MO3HABATEIbHBIN
MHTEpEC, HAallPaBIIEHHBIM Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu U mpoJoHKeHre
O0MOJIOrMYecKoro o0Opa3oBaHHs B OPraHU3alUAX CPEAHEro MpPo(ecCHOHAIBHOTO M BBICIIETO
o0OpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC+
+
KonuyecTBo yacos DJIeKTPOHHbIE
Jrj;_)n HaunmeHnoBanue pa3aesioB U TeM MPOrpaMMBbI Beero KOHTPOIBHbIE Efﬁz:)liirqueCKne E)I;l;(g::;l::gb
pabote! HbIepecypchl
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U IX U3yUCHHE 1
3 Buomorus kineTku
4 XVMHYeCcKasi OpraHu3aIys KICTKH 10
5 Crtpoenune 1 GyHKIIMHU KIETKHA 1 4
6 OOMeH BelecTB U MPEBPAIllCHHE SHEPTUHU B KIIETKE 4
7 HacneacrBennas nadopManus u peann3anus e€ B KJIETKe
8 JKU3HEeHHBIN UKIT KIIETKH 2
9 CrtpoeHnue u pyHKIIMH OpraHU3MOB 17
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8
1 'eHeTrika — HayKa O HACIICJACTBEHHOCTH M W3MEHUHMBOCTHU 5 1
OpraHu3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTHU 6 2
14 I'eneTuka yenoseka 3 |1 1
15 Cenexuus OpraHu3MoB 4 3
16 buoTtexHonorus u cHHTeTUYECKask OHOIOTHS 4 1
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME 102 3 29







IHNOYPOYHOE INIVTAHUPOBAHMUE10 KJIACC

KoaudecTBO 4acoB

Kontpa Mara
Ne LHLIE IMpakTuuc- nayvenns
Kue pabo- DJeKTpoHHbIe  HU(POBbIE
n/n Tema ypoxa Bcero | paGo-rr TBI o0pasoBaTeIbHbIEPECYPCHI
1 bronorust Kax KOMIVIEKCHA Hayka # Kak 1 1 01.09.2023 https://resh.edu.ru/subject/lesson/38
4aCThCOBPEMEHHOTO 00IIIeCTBa 27/
04.09.2023 https://www.youtube.com/watch?v=
2 JKuBbIE CHCTEMBI U UX CBOWCTBA 1 SoHkTau2BUw
list=PLqU6VDVRpuoiTLeXcIBiRZ?2
JOh2BgbjUJindex=1 pp=iAQB
3 VpOBHEBas OPraHU3alUs KUBBIX CUCTEM 1 07.09.2023
4 Hctopist  OTKpbITHS 1 H3yHCHis 1 06.09.2023 https:/resh.edu.ru/subject/lesson/53
kieTku. Knerounas treopus 83/
Metoabpl  MOJEKYISIpHOW H  KICTOYHOH 11.09.2023
ouonoruu. Ilpaktuueckas pabora «M3ydenue https://www.youtube.com/watch?v=
5 METOJIOB KJIETOYHOH ouoJiorun 1 1 GzTO2vLzyLA
(xpomarorpadus, anekTpodopes, list=PLqU6VDVRpuoiTLeXcIBiRZ
maddepeHnnanbHOe 2J0h2BgbjuUJ index=4 pp=iAQB
uentpudyruposanue, [1LP)»
BxoaHasi KOHTpOJIbLHAS padoTa. 14.09.2023
6 1
7 AMMIECKHI  COCTAB  KICTKl 1 15.09.2023 https://resh.edu.ru/subject/lesson/53

MI/IHepaJ'ILHHe BCIIECCTBA KIICTKH,
UXOHOJOTHYECKAS POJIb

97/



https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/

Opranuueckue BEIIECTBA KICTKM — OENKH.

18.09.2023

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=1Kst

8 Jlaboparopras pabora «OOHapy)eHHEe OEITKOB ¢
YECK
MOMOIIBIO KAUECTBEHHBIX PEAKLIMII» GZYECKQ
21.09.2023 https://www.youtube.com/watch?v=1Kst
9 CaoiicTBa, knaccuduranys 1 GyHKIHH OSITKOB GzYECKQ
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h
2BgbjUJ index=7 pp=iAQB
22.09.2023 https://resh.edu.ru/subject/lesson/3840/
10 Oprannyeckue BeNeCTBA KIETKA — YTIIEBO I https:/Awww. youtube. com/watch?v=nQk
P = It A H6OAzriw
25.09.2023 https://resh.edu.ru/subject/lesson/3840/
11 Opra"uyecKkue BEIIeCTBA KIIETKU — JIUITHBI hittps: /. youtlibe.com/watchv=nfw
P - 8 gRQTpYb
Hykneunosbie kucnorsl. JIHK u PHK. 28.09.2023
12 Jlabopatopras  padora  «Hccnenopanne https://resh.edu.ru/subject/lesson/3840/
HYKJICHHOBBIX KUCIIOT, BBIZIECICHHBIX M3 KIIETOK
PasIMYHBIX OPraHU3MOBY
29.09.2023
13 | Crpoenue n pynkuan AT®. [pyrue https://resh.edu.ru/subject/lesson/3840/
nykieosunrpudocdarer (HTD)
c HE. M 02.10.2023 https://www.youtube.com/watch?v=BD
1 exBenupoBanue JTHK. MeToapl reHOMUKH, 60WhZVF
TPAHCKPUIITOMHUKH, IIPOTEOMHUKH A
list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h
2BgbjulJindex=11 pp=iAQB
Mertompl CTPYKTYpHOU OHOJIOTUI 05.10.2023
15
16 Tunst knerok. [Ipokapuornyeckas KieTka 06.10.2023 https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CtpoeHue  3yKapUOTHYECKOM  KIIETKH.
[Ipaktuyeckas pabota «M3ydeHne cBOMCTB
KJIETOYHOI MEeMOpaHbI»

09.10.2023

https://resh.edu.ru/subject/lesson/1588/

18

IToBepXHOCTHBIN anmapar KIeTKU

12.10.2023

19

HememOpaHHbIE OpraHOUIBI KIETKH

13.10.2023

20

HOJIyaBTO HOMHBIC OpraHonabl KJICTKU:
MUTOXOHJIpUH, Tu1acTuibl. JlabopaTopHas pabora
«MccnenoBanue mua3Momn3a 1 IeTIa3MoJIn3a B
PACTUTCIIBHBIX KIICTKAaX)

16.10.2023

https://resh.edu.ru/subject/lesson/3847/

21

Crpoenue u pyHKUIUHU Aapa

19.10.2023

22

OnHomMeMOpaHHBIE  OPTaHOWIBI  KIIETKH.
[TpakTtuueckas paborta «3ydeHue nqBMKEHUS
[UTOTIIIA3MBI B PACTUTEIIBHBIX KIETKAX)

20.10.2023

23

CpaBHHTENBbHAST ~ XapaKTEPUCTHKA  KIIETOK
aykapuort. Jlabopatopnas padota «3ydeHue
CTPOCHUS KIIETOK Pa3IMYHBIX OPTaHU3MOBY

23.10.2023

24

ACCUMWISALHAS ¥ TUCCUMUIISILIHAS — JIBE CTOPOHBI
meraboim3Ma. Tunbsl 0OMeHa BENIECTB.
JlaGopaTtopHnas padota «3ydeHue
KaTaJIUTHYECKON aKTUBHOCTH ()epMEHTOB (Ha
IpUMEpPEe aMuUIIa3bl WM KaTajaasbl)»

26.10.2023

https://resh.edu.ru/subject/lesson/2486/

25

depMeHTATUBHBIN XapakTep peaxIuii
KJIeTouHOro MeTabonu3Mma. JlaboparopHas pabora
«3yuyenne hepMEHTAaTUBHOTO PaCIICIUICHUS
MEePOKCHJIa BOJIOPOJA B PACTUTENHHBIX U
KUBOTHBIX KIIETKAX)

27.10.2023



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26 benku-akTuBaTOpHI M OENKU-UHTUOUTOPHI 1 09.11.2023
27 ABTOTpO(DHBIH THII 0OMEHA BEIIECTB 1 10.11.2023
28 doTocuHTE3 1 13.11.2023 https://resh.edu.ru/subject/lesson/3917/
29 Xemocuntes. Jlaboparopnas paGota «Cpasnenue 16.11.2023
IpOLECCOB (POTOCHHTE3A M XEMOCHHTE3)
AHas>po6HbIe OpraHu3Mbl. Bubl 6porkeHus. 17.11.2023
30 JlabopatopHas pabora «CpaBHeHue nporeccoB |1
OpO>KEHHUS U IbIXaHUS»
3] | /AOPOOHMIC OPraHH3MEI. JTAIlbl SHEPrETHHECKOTOy 20.11.2023 https://resh.edu.ru/subject/lesson/3917/
oOMeHa
32 DHeprus MeMOpPaHHOIO TPaUEeHTa IPOTOHOB. 1 23.11.2023
Cunre3 AT®: pabora npotoHHOU AT®-crHTa3bI
33 Peakuuy MaTpuYHOTO CUHTE3A 1 24.11.2023
34 TpaHCKpUITINS — MaTpHUHBIA cnHTe3 PHK 1 27.11.2023 https://resh.edu.ru/subject/lesson/5352/
35 TpaHCHAIMS U €8 STarbl 1 30.11.2023 https://resh.edu.ru/subject/lesson/3917/
36 | KOAMPOBAHHC AMHHOKHCIOT. Poib puboCOM B 01122023 https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 Opranu3anus reHoMa y MPOKapuoT U dyKapuoT |1 04.12.2023 https://resh.edu.ru/subject/lesson/3939/
07.12.2023 https://yandex.ru/video/preview/1682642
38  MoneKyaspHble MEXaHU3MbI JKCIPECCUM T'€HOB y |1

OYKapHuoT.

30179934



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

Bupycsl — BHekJIeTO4HbIE (DOPMBI KU3HH H 08.12.2023
39 oOnuraTHbIC apa3uThl. [IpakTrueckas padoTta https://resh.edu.ru/subject/lesson/3939/
«Co3nanue Mo BUPYyCa»
40 BprCHI’UIe 3a00ICBAHM HENOBEKA, XHBOTHBIX, 11.12.2023 https://resh.edu.ru/subject/lesson/3939/
pacTeHui
41 IMonyrogoBasi KOHTPOJILHAA padoTa 14.12.2023
42 YKU3HEHHBIH UK KIETKH 15.12.2023 https://resh.edu.ru/subject/lesson/3927/
43 Martpuunsiii cunte3 JIHK 18.12.2023
Xpomocomsl. JlTabopaTopHas pabota «M3ydenue 21122023 hitps:/ . youtube. comwatchdv=-
44 XPOMOCOM Ha TOTOBBIX MHKPOIIPENapaTax» KTF5eSIdIA
list=PLqU6VDVRpuoiTLeXcIBiRZ2
JOh2BgbjUJindex=13 pp=iAQB
45 JleNeHue KIETKH — MHTO3 22.12.2023 https://resh.edu.ru/subject/lesson/3927/
Tunsl kierok. KapuokuHe3 U IIUTOKUHES. 25.12.2023
46 JlabopaTtopHnas pabota «Habmronenne Mutosa B
KJIETKaX KOHYMKa KOpEIIKa JIyka (Ha FOTOBBIX
MHKPOIIPETapaTax)»
Pery AL AHSHEHHONO WHITA KICTOK 28.12.2023 https://www.youtube.com/watch?v=bg
47 GhE50XcL w
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h
2BgbjUJindex=12 pp=iAQB
48 Opranusm Kak eIuHOE IeJI0e 29.12.2023 https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenuii. JlaboparopHas pabora 11.01.2024

«M3ydeHne TKaHEeN pacTeHUI»
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Tkanu KUBOTHBIX U 4yenoBeka. JlabopaTtopHas

12.01.2024

50 . 1
pabota «M3ydyeHnue TKaHel )KMBOTHBIX)
Opranbl. Cucrems! opranos. JlabopatopHas 15.01.2024
51 pabota «/3y4eHrne opraHoB IBETKOBOTO 1
pacTeHus
52 Ornopa Tena OpraHu3MoB 1 18.01.2024
53 JIBIKEHIE OPraHH3MOB 1 19.01.2024 https://resh.edu.ru/subject/lesson/6769/
54 [Turanue opranu3MoB 22.01.2024
55 IIntanye mDO3BOHOYHLIX >KHUBOTHBIX. 1 25012024
[MuieBapuTeNbLHAs CHCTEMA YEIOBEKA
56 JIpIXaHuE OpraHMu3MOB 1 26.01.2024 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHUE TI03BOHOYHBIX )KUBOTHBIX U yenoBeka |1 29.01.2024
01.02.2024 https://resh.edu.ru/subject/lesson/2489/
58 TpaHcrmopT BEIIecTB y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/67
60/
https://resh.edu.ru/subject/lesson/67
61/
59 KpoetiocHas CHCTEMA MO3BOHOMHbIX HKHUBOTHEIX 1 02.02.2024 https://resh.edu.ru/subject/lesson/1581/
U 4eJoBeKa
60 BhIieNIeHIE Y OPraHU3MOB 1 05.02.2024 https://resh.edu.ru/subject/lesson/2217/
61 3amurTa y opraHu3MoB 1 08.02.2024 https://resh.edu.ru/subject/lesson/1580/
62 NmmyHHast cucTeMa 4enoBeka 1 09.02.2024
63 Pa3znpaxxumMocTs U perynsauus y opraHu3MoB 1 12.02.2024
64 I'ymopanbiast perya ittt 1 SHAOKpHIHas 1 15.02.2024 https://resh.edu.ru/subject/lesson/2458/
CHCTEMa )KMBOTHBIX U YeJIOBEKa
65 ®opMBbI pa3ZMHOKEHUSI OPraHU3MOB 1 16.02.2024 https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pa3MHOXKEHHE 1 19.02.2024
67 Meiio3 1 22.02.2024 https://resh.edu.ru/subject/lesson/3927/
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68

I'amerorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
kiaerok. Jlaboparopnass  pabota  «l3ydyenue 1

CTPOEHUS MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpernaparax»

26.02.2024

69

WNHuBunyanbHOE pa3sBUTHE OPraHU3MOB —
OHTOT'€HE3

29.02.2024

https://resh.edu.ru/subject/lesson/5630/

70

3axiagKka OpraHoB U TKaHEH U3 3apOJIbIIIEBbIX
JIUCTKOB

01.03.2024

https://resh.edu.ru/subject/lesson/56
30/h

71

Poct u pazButue xuBoTHBIX. JlabopaTopHas
pabota «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA
3ap011511neﬁ IIO3BOHOYHBIX ) KUBOTHBIX»

04.03.2024

72

PasMHOXEHME W pa3BUTHE  pPACTEHHU.
Jlabopatopnast pabota «CTpOe€HHE OpPraHOB
Pa3MHOKEHMS BBICIINX pacTeHU» JKU3HeHHbIE
LMKJIBI PACTEHUIM.

07.03.2024

https://resh.edu.ru/subject/lesson/5359/

73

HcTopus cTaHOBIIEHUS U Pa3BUTHUS TEHETUKU KaK
HayKH

11.03.2024

74

OCHOBHBIC TIOHSITHSI W CHUMBOJIBI TCHETHKH.
JlaGopaTtopHnas padoTta «JIpo3zodmuia kak 0ObEKT
TCHETUYECKUX UCCIICTOBAHMIT

14.03.2024

75

3aKOHOMEPHOCTH HACIEAOBAHUSA IPU3HAKOB.
Monorubpuanoe ckpemupanue. Ilpaktuueckas
paborta "U3yuenue pe3ynbTaToOB
MOHOTHOPUHOTO CKpEIUBaHUs Y Ap030(uist"

15.03.2024

https://resh.edu.ru/subject/lesson/5386/

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCUIUBAaHUA

18.03.2024

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
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Ananusupyrouiee ckpemnbanue. Henonnoe

21.03.2024

77 1
JOMHHHPOBAHUE
JurubpunHoe ckpeuiuBanue. I[IpakTmueckast 22.03.2024
78 paboTta «3yueHue pe3ysibTaToB quruopuaHoro (1 https://resh.edu.ru/subject/lesson/4725/
CKPEIIUBAHMS Y IPO30(PHIIBI»
79 | LIWTOJIOIHHCCKHC OCHOBMI JHIHOpHAHOIO 1 01.04.2024 https://resh.edu.ru/subject/lesson/4725/
CKpeInInBaHus. Perenue 3a1aq 1o reHeTuKe
80 CreruieHHO HacJIeZI0BaHUE MPU3HAKOB 1 04.04.2024 https://resh.edu.ru/subject/lesson/4755/
81 XpPOMOCOMHas TEOPHs HACIEACTBEHHOCTH 1 05.04.2024
82 I'enernka mosa 1 08.04.2024
83 I'eHOTHI KaK 1IEJIOCTHAS CUCTEMA 1 11.04.2024
['eHeTUeCKUIT KOHTPOJIb PA3BUTHS PACTEHU, 12.04.2024
84 KMBOTHBIX M YeJlOBeKa Perrenwe 3amad 1o 1
T'CHETHKE.
85 V3MeHYHBOCTh TPU3HAKOB. BH/IbI H3MECHUHUBOCTH 15.04.2024 https://resh.edu.ru/subject/lesson/5387/
86 Mo pUKAIHOHHAsS H3MEHIHBOCTh 18.04.2024 https://resh.edu.ru/subject/lesson/5387/
BapuannoHHsIii psiJ ¥ BapualiioHHast KpUBasl. 19.04.2024
Jlabopatopuass ~ pabora  «MccnemoBanue
87 3aKOHOMEPHOCTEH MOAU(UKAITMOHHON 1
U3MEHYUBOCTHU. [locTpoCHHE BapHAIIMOHHOTO
pslla U BapUallMOHHOU KPUBOM»
gg | | CHOTHIIMYCCKAT H3MCHIHBOCTE. 1 2e:04.2024 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTuBHAas H3MEHYUBOCTh
MyTalmoHHast ©3MEHYMBOCTh. [IpakTHUecKast 25.04.2024
89 pabota «Myrarmu y qpo30duIisl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/
MUKpOTIpEnapaTax)
90 3aKOHOMEPHOCTH MYTAIHOHHOTO TpoIiecca. 1 26.04.2024
DnUreHeTHKa U MUTeHOMHKA
91 Peneruica uenosexa. Ipaktiiecias padora 1 02.05.2024 https://resh.edu.ru/subject/lesson/3653/

«CocTaBlcHHE U aHAIIN3 pO,Z[OCJ'IOBHOfI»
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92 HroroBasi KOHTpOJIbHAsI padoTa 1 03.05.2024 https://resh.edu.ru/subject/lesson/3653/
3HaycHHe MEIUIIUHCKON TEHETHKH B 06.05.2024

93 NpE/IOTBPAILCHMH 1 JICYCHMH TCHETHUCCKHX |,
3a00JIeBaHHUI YEIIOBEKA.
OcHOBHBIE OHATHSA ceneKuy. JlabopatopHas 13.05.2024

94 pabota «l3ydyeHue COPTOB KyJIbTYPHBIX 1 https://resh.edu.ru/subject/lesson/3861/
pacTeHuil ¥ IOPOJ JOMAIITHUX YKHBOTHBIX»
MeTo b1 CeneKIMOHHOi paboThl. JlabopaTtopHas 16.05.2024

95 paboTta «3ydueHue MEeTOI0B CEeICKIHH 1 https://resh.edu.ru/subject/lesson/3861/
pacTeHuin»

gp | /LCCTIDKCHIN CCTEKIIT PACTCHINI W KNBOTHEIX. ) 11052024 1 osiiresh.edu.ru/subject/lesson/3861/
[IpakTnueckas padora «[IpuBuBKa pacTeHHID»

97 CoxpaHeHue, U3y4eHUE U UCTIOIb30BaHUE 1 20.05.2024
TCHETHYECKUX PECYPCOB
BuoTexHoNOrMs ~ Kak HAayka M OTpacib 23.05.2024

98 npou3BojcTBa. [Ipaktuueckas padora «M3yuenue |1 https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOT UM

99 OCHOBHBIC HANPABJICHHUS CHHTETHYCCKOM 1 24.05.2024
ouosoruu

100 | XpomocoMHas v TeHHasK HHKCHEPHS 1

101 MenuiHcKre OHOTEXHOJIOTHH 1
PesepBuriit ypok. [loBTopenue, o6o01ieHue,

102 | cucremaru3anus 3HAHUHA

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102

30



https://resh.edu.ru/subject/lesson/3653/
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O IIPOLHECCA OBA3ATE/IBHBIE YYEBHBIE
MATEPHUAJIBI 1JIs1 YYEHUKA
. buosnorus. 10 xnmacc/ Iox penakiueii B.B. [1aceunnka MockBa «IIpocsenieHne»

METOAUYECKUE MATEPHUAJIBI 1JIS1 YUUTEJIA
. MULTIMEDIA — nognepxka kypca «O011ias 61Moaorus»;
. Jla6oparopus KJIIETKA; Meronndeckue marepuanbl: COOpHUK HOPMATUBHBIX AOKyMeHTOB. buosorus /Coct. D.J[. Juenpos, A. I,

ApkaneeB. — M.: JIpoda, 2010

CnucoK JINTepaTyphbl IJIsl YYUTENS:

1BaryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. brosorus. BosbImoi cripaBoYHUK TS ITKOJIBHUKOB M IMOCTYMAONUX B By3bl. — M.: JIpoda,2011

2bosroBa U. B. Coopruk 3ama4 o OOmieit Onosioruu i MOCTYMAMUX B By3bl. — M.: «Onuke 21Bek» «Mup n obpazosanuey», 20123 Kosznosa
T.A., Kyamenko B.C. Buosorus B Tabmumax 6-11 kimacesl. CripaBounoe nmocodue. — M.: JIpoda, 2010

JlonoTHUTEILHASI JTUTEPATYPA IS YUHTEJIsI:

1 AnacracoBa JL.II. O6mas Ouonorus. umaktuyeckue matepuanbl. — M.: Benrtana-I'pad, 2010.- 240c. 3 MBanoBa T. B. COopHuK 3amaHuii 1Mo
oOmeli Onosioruu: mocodue I ydammxces odmeoopaszosart. yupexaeHuit /T.B. Banosa, I'. C. Kanunora, A.H.Msrkosa. — M.: I[IpocBemenue,
2012

2. Kosnosa T.A. Konocos C.H. /lunakrudeckue KapTouKu-3a1aHus 1Mo oomieit ononoruu. — M.:M3narensckuii Jlom «'enmxepy», 2012 — 96¢.

. Jla6opatopust TEHETUKA; * JITaboparopus SKOCUCTEMBI;

HNurepHer-pecypeni: Caiitel B UHTEpHeT:

. www.bio.1september.ru — rasera «buosorus - mpuiIOKeHHE K «1 CEHTIOPS»;

. WwWWw.bio.nature.ru — Hay4Hbie HOBOCTH OMOJIOTHH;

. www.edios.ru — DHI0C — IIEHTP AUCTAaHIIMOHHOTO 00Pa30BaHMS;

. www.km.ru/education - y4eOubie matepuansl u cinoBapu Ha caiite «Kupwit u Medpoauii IU®POBBIE OBPA3OBATEJIBHBIE

PECYPCBI U PECYPCbI CETU UHTEPHET A npeca caiitoB B UHTEPHETE
www.bio.1september.ru - razera «buosorus» - npuaokeHue K «1 ceHTIOpsa»WWW.bio.nature.ru - HaydHble HOBOCTH OHOJIOTHH
www.edios.ru - Diifoc - IEHTp JUCTAHIIMOHHOTO 0Opa3oBaHus WWW.Km.ru/education - YueGHbie MaTepHaibl U cIoBapy Ha caiite «Kupumt u
Medoauit» http://school-collection.edu.ru Enunas xomnekuuns unpoBbix oOpazoBarenbHbIX pecypcos. http://window.edu.ru/ Exunoe okHO noctymna
K 00pa3oBaTelbHBIM pecypcam

http://www.priroda.ru — IIpupona: HalMOHANBHBIN TOPTAJL.
http://obi.img.ras.ru — basa 3HaHuUil MO0 OMOJIOTHH YelTOBEKa. YUEOHUK IO MOJICKYISIPHON OMOJIOTUH YeToBeKa, OMOXUMHH, (PU3NONOTHH, TEHHOU H

OenkoBoi mHxkeHepuu. http://www.zoomax.ru — 3o0osiorus: YeIOoBeK M JOMaliHue >KuBoTHBIC. http://www.fipi.ru — denepanbHbIii UHCTUTYT
MeIarOrHYeCKUX H3MEPEHHIA
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