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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yue6HOMY npenMeTy "buosnorus" (nanee - 6Moorus) Ha ypoBHE CPEIHEr0
obmiero odbpazoBanus papadorana Ha ocHoBe DenepanibHOTO 3aKkoHa OT 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit ®enepanum»y, ®I'OC COO, Konnenmwu mnpenoiaBaHus
yueOHoro mnpenmMera «buOIOTUS» U OCHOBHBIX MOJOXEHUN (herepanbHOl padoyell mporpaMmbl
BOCIUTAHMS.

Yuebubiii npeamer «bruomorus» yriyonéunoro ypoas usydenus (10—11 kiaaccer) sBisieTcs
OJTHUM M3 KOMIIOHEHTOB IpeaMeTHO obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTby. CoriaacHo

nonoxeHusiM @I'OC COO npoduiibHbIe yueOHbIE TPEIMETHI, H3ydaeMble Ha YTIyOIEHHOM
YPOBHE, SIBJISAIOTCS criocoooM nuddepenuanum oOydeHus: Ha ypoOBHE CPETHETO 00IIero
o0pa3oBaHus U MPU3BaHbl 00ECIIEUYUTh MIPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKM, CPEIHUM
o0IIMM, CpeaHUM MPOPECCHOHANBHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke Bpemsi KaXAblid U3
THX Y4eOHBIX MPEIMETOB JOJUKEH OBITh OpPHEHTUPOBAH Ha NPUOPUTETHOE pELICHUE
00pa3oBaTeNbHbIX, BOCIUTATENBHBIX U PA3BUBAIOLINX 33]a4, CBSI3aHHBIX C MpodopueHTanuei
00y4aroluXcsi U CTUMYJIIMPOBAHHEM HHTEpeca K KOHKPETHOH 00JacTu Hay4HOTO 3HAHUS,
CBSA3aHHOTO C OMOJIOTHEH, MEAUITUHOM, SKOJIOTUEH, IICUXOJIOTHEH, CTIOPTOM HJIM BOEHHBIM JIEJIOM.
[Tporpamma o yueOHOMY TipeameTy "buonorus" naét npeacTaBiieHHue O IMEeTH U 3a/1a9ax
M3ydeHHs yaeOHOTo npeaMeTa «bruoorusy Ha yriayOoJaéHHOM YpOBHE, ONpeAessieT 00s3aTenbHoe

(MHBapUaHTHOE) MPEIMETHOE COJIepKaHue, €r0 CTPYKTYPHUPOBAHUE MO pa3AesiaM U TeMaM,
pacmpeziesieHre o KiaccaMm, peKOMEHIYET MOCIe0BaTeIbHOCTh U3yYeHHs y4eOHOT0 MaTepuaa

C y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEJIMETHBIX CBS3€H, JOTMKH Y4eOHOro Ipolecca,
BO3pAacCTHBIX 0COOEHHOCTEW oOywaromuxcsa. B mporpamme nmo OHOJIOrUMM peain30BaH MPUHIUI

MIPEEeMCTBEHHOCTH C HM3y4YeHHEeM OWOJIOTMH Ha ypOBHE OCHOBHOIrO 00I1ero oOpa3oBaHMs,
Omarogapsi ueMy MpoCcMaTpUBAETCs HAMIPABICHHOCTh HA MOCTIEAYIOIIee Pa3BUTHE OUOIOTUYECKUX
3HaHUH, OPHEHTUPOBAHHBIX Ha (POpPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,

HKOJIOTUIECKOTO MBIIIICHHS, TIPEICTABICHUI O 3I0POBOM 00pase M3HHU, Ha BOCIIUTAHHE
Oepe’KHOro OTHOLICHUS K OKpY»Karolleld mpupoaHoil cpene. B mporpamme no Ononoruu Takxke
MOKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buonorusi» B peanuzanuu tpedoanuiit ®I'OC
COO k nnaHupyeMbIM JINYHOCTHBIM, METANIPEAMETHBIM U IPEAMETHBIM pe3yJIbTaTaM 00yd4eHus U
B ()OPMHPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOU NESATEIHHOCTH OOYYArOIIUXCS 10
OCBOCHMIO COJIEpXKaHMUA OHMOJIOTMYEecKOro o0pa3oBaHHsS Ha YpPOBHE CpEIAHEro oOIIero
o0Opa3oBaHUsl.

VY4eOubiii npeamer «buosiorusi» Ha ypoBHE CpeJHEro oOIIero oO0pa30BaHUs 3aBEPIIACT
Oouosornyeckoe 0Opa3oBaHUE B IIKOJIE U OPHEHTHPOBAH HA PACHIMPEHHE M YIIIyOJeHHE 3HAHHMA
00yJaroumxcs 0 )HUBOIM NPUPOJIE, OCHOBAX MOJIEKYIISIPHON M KJIETOUHOW OMOJIOTHH, SMOPHOIOTUI
U OHMOJOrMH pa3BUTHs, TE€HETUKM, CEJNEKIMH, OMOTEeXHOJOIMM, SBOJIIOLMOHHOTO YYEHUS H
HKOJIOTHH.

Nzyuenne yuebHoTO npenmera «buonorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJrOTOBKY 00YYaIOLINXCS K MOCIIEAYIOIIEMY MOTy4YEeHHIO OMOIOTHYecKoro o0pa3oBaHus B By3ax
U OpraHM3alusAX CpeaHero mnpodeccuoHanbHOro obpazoBanus. OCHOBY €ro cojepiKaHus
COCTaBIISIET CHUCTEMa OHOJOTMUYECKUX 3HAHWH, IMOJYYEHHBIX NPU H3YUYEHUH OOYy4aroIIUMUCS
COOTBETCTBYIOIINX CHCTEMAaTHYECKHX pa3JeioB OHOJOTHMH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBanus, B 10—11 kiaccax 3TH 3HaHUS NOTy4aroT pa3BuTue. Tak, pacIIMpeHbl U yriayOaeHbl
OuoJIOTMYECKHE 3HAHMUSA O PACTEHUSIX, JKUBOTHBIX, I'pubax, OAaKTepHsX, OpraHu3Me YelloBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJIHUTEIBHO BKIIIOYEHBI OHOJIOTUYECKUE CBEIEHUS
MPUKIIQHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHPHI IS



nocyenyromero Beioopa npodeccun. Bo3mMokHa Takke MHTErpanus OMOJIOTHMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, ITOJYYEHHBIMH O0yUYaIOIUMUCS IPU U3y4eHUHN (QUBUKH, XUMUH,
reorpaduy U MaTeMaTUKH.

CrpykTypa mporpamMmbl 1o ydeOHoMy mpeametry "buosorus" oTpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIMUOHHBIN MOAXOABl K M3y4deHHIO Ouonoruu. CoriacHO MM, H3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIsl )KUBBIX CUCTEM PAa3HOIO YpOBHS OpraHU3alluy,
HBOJIIOIUM OPTaHUYECKOr0 MHpa Ha 3emjie, COXpaHEeHHs OHOJOTHYECKOrO pa3zHooOpasus
wianetl. Tak, B 10 kiacce W3y4aroTCsi OCHOBBI MOJIEKYJSPHOW W KIJIETOYHOM OHOJIOTHH,
SMOPHUOJIOTUH U OUOJOTMH Pa3BUTHUS, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTUU U CUHTETUYECKOM
OMOJIOTUH, aKTYyaJH3UPYIOTCS 3HAaHUSA OOyJalomuxcs NO OOTaHWKE, 300J0TMH, AHATOMUH,
¢uznonornn venoseka. B 11 kimacce u3y4aroTcs 3BONIONMOHHOE YYEHHE, OCHOBBI AKOJOTHH H
y4eHue o ouocdepe.

VYueOubiii npeamer «buonorus» mnpu3zBaH o00ecneYUTb OCBOEHUE OOYUYaIOIUMUCS
OMOJIOTMYECKUX TEOpPHA M 3aKOHOB, WACH, NPUHIUIIOB M TPaBWI, JEKAIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOH KapTUHBI MHUpPA, 3HAHUW O CTPOEHHMM, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJAlHUHU, OUOIEHO03a, SKOCHUCTEMBI, O BBLIAIOIINUXCS
HAyYHBIX JOCTHUKECHHIX, COBPEMEHHBIX HCCIEIOBaHUSIX B OMOJIOTHH, MPHUKIAJHBIX acleKTax
OMOJIOTHYEeCKUX 3HAHWH. s pa3BUTHS M MOAJEpKaHUS MHTEpeca OOYUJaIOIIMXCsl K OMOJIOTUH
Hapsily CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COAEPKAHUU IPOrPaMMBI 110
OHMOJIOTHH TPEIYCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBJICHUS U PA3BUTUSA TOM WIM WHOM
o0nacTu OHMOJNIOrHH, BKJIAJIOM OTEUECTBEHHBIX U 3apPYOEKHBIX YUYEHBIX B PEIICHHE Ba)KHEUIIMX
OMOJIOTUYECKHUX M KOJOTUICCKHIX TIPOOJIEM.

Lenb u3yuenus yuebHoro npeamera «buosorus» Ha yriyOJIEHHOM YpOBHE — OBJIaJIEHUE
00y4aromUMUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpPraHMU3allUU >KUBBIX CHCTEM
Pa3HOro paHra ¥ NpuoOpeTeHNne YMEHUIN UCIOIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU HHTEPECA K
orpesieNI€éHHON 00s1acTH MPOo(EeCCUOHATBHON JEATEIbHOCTH, CBS3aHHOM ¢ Ouoyoruei, wim k
BbIOOpY y4eOHOT0 3aBeIeHHs I TPOAOIKEHHUS OHMOJIOrHYECKOro 00pa3oBaHMUsL.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyO0J€HHOM YpOBHE
o0ecrnieunBaeTcs peleHueM CIeyIOIUX 3a1au:

OCBOGHHE OOYyYaroIMMHUCS CHCTEMbl OMOJIOTMYECKMX 3HAaHMH: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPHsX, KOHIEMIMSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBHIIaX,
COCTaBJISIIOLUIMX COBPEMEHHYIO  €CTECTBEHHO-HAyyHYI0 KapTUHY MHpa; O CTPOEHHH,
MHOT'000pa3uu U OCOOCHHOCTSX OWMOJIOTHYECKUX CHUCTEeM (KJIETKa, OpraHu3M, MOMYJISIus, BUJ,
ouoreoreHo3, Ouochepa); O BBIJAIOMIMXCA OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUAX B
Oouosoruu;

O3HaKOMJIEHHE  oOydyaromuxcs ¢  MeToJaMHM  [O3HAaHUS  JKUBOM  NPUPOABL:
HCCIIEI0BATEILCKUMH METOIaMU OMOJIOTMYECKMX HayK (MOJIEKYJIIPHOM M KJIETOYHON OHOJIOTHUH,
SMOPHOJIOTUY M OMOJOTUU PAa3BUTHUS, TEHETUKU U CEJEKIMH, OMOTEXHOJIOTUU M CUHTETUYECKOU
OMOJIOTMM, TAaJCOHTOJOTHH, OKOJIOTHMH); METOJaMH  CaMOCTOSATEIBHOTO  IPOBEICHUS
OMOJIOTMYECKUX HCClIeloBaHuil B jaboparopur U B mpupoje (HaOmoJeHHe, H3MEpEHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIa/ICHUE OOYYaIOIIMMHUCS YMEHUSIMH: CAMOCTOSITENIbHO HAaXOJWTh, AHAJIU3UPOBATh M
HCIO0JIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; MTOJIb30BAThC OMOIOTHYECKON TEPMUHOIOTHEN 1
CUMBOJIMKOM; YCTaHAaBIUBATh CBS3b MEX/y Pa3BUTHEM OHOJIOTHU U COLUATbHO-DPKOHOMUYECKUMU
1 9KOJIOTHYECKUMHU TIPOoOIeMaMH YeJIOBEUECTBa; OLIEHUBATh OCIIECTBHSI CBOEH NESTEILHOCTH O
OTHOILICHHUIO K OKpPY’KalolLle MpUpOJHON cpele, COOCTBEHHOMY 3/I0POBBIO U 3/I0pPOBBIO



OKPYKaIOIUX JIF0JIeH; OOOCHOBBIBAaTH W COOJIIOAATh MEphl MPOGUIAKTHKH HH(PEKIIMOHHBIX
3a00J1€BaHN, TIpaBWJIa TOBEJACHUS B MPUPOAE W obecredeHus: 0e30macHOCTH COOCTBEHHOM
KHU3HEJCSATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAI[USX HPUPOJHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BuTHE y 00y4aIOUMXCSd MHTEJUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITHSIMH U COBPEMEHHBIMH HCCIIEJOBAaHUSIMH B OHOJIOTHUH,
pemaeMpIMi €10 MpoOJIeMaMH, METOJO0JIOTUEH OHOJIOrMYecKOro HCCIIEeOBAaHUS, MPOBEACHUS
OKCHEPUMEHTAIbHBIX HCCIEAOBAHUM, peIIeHUs OHOJOrMYEecKHX 3a1ad, MOJIEIUPOBAHUS
OHMOJIOTrMYEeCKUX 0OBEKTOB U MPOIECCOB;

BOCIIUTAHHE Y O0YYAIOMIMXCS [IEHHOCTHOTO OTHOIIEHUS K KUBOM IMpPUPOJIE B IIEJIOM U K
OTHACNbHBIM €€ OOBEeKTaM U SABICHHUAM; (OPMHUPOBAHHE HKOJOTHUECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEACHUS B MPHUPOJE; MHTErPAllMd €CTECTBEHHO-HAYYHBIX
3HAHUI;

npruoOpeTeHne 00yJarIUMHUCI KOMIETEHTHOCTH B PalliOHAILHOM MPUPOIONOIB30BaHUU
(cobmromeHne TpaBWII TOBENEHUS B MPHUPOJAE, OXpaHbl BUAOB, 3KOCHUCTEM, Ouocdepsi),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSI U 3/0POBBS OKPYKAIOIIMX JItOJeH (coOmromeHus mep
npoduIakTHKH 3a00sieBaHul, obecriedeHrne 6e30MacHOCTH KU3HEACSITEIbHOCTU B YPE3BBIYANHBIX
CUTYaIUSX MPUPOTHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE UCIOIb30BaHUS OMOIOTHYECKUX
3HAHU U YMEHUU B OBCEIHEBHOM )KU3HU;

CO3/IaHHME€ YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOYy4YalOIMMUCSA HHAWBHUYaJIbHOU
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOIIEH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBHM C WHAMBHIYaJIbHBIMH HHTEpPECAMHU U MOTPEOHOCTSIMH
peruona.

OOmiee 4muClIO YacoB, OTBEJACHHBIX HA H3Yy4YeHHE OWOJIOTMM Ha YIIIYyOJIEHHOM YpOBHE
cpeanero oomero oopasosanusi, cocrapisier 204 yaca: B 10 kinacce — 102 yaca (3 yaca B Hezienio),
B 11 xiracce — 102 gaca (3 gaca B Hesemo).

OT60p OpraHu3aIoHHbIX (HOPM, METO/IOB U CPEJICTB OOYUESHUSI OMOJIOTUU OCYIIECTBIISICTCS
c yuéroM cnenuuKd ero CoAep KaHHs M HaIPaBIEHHOCTH Ha MPOJOJKEHHE OMOJIOrMYecKOro
00pa30BaHMs B OpraHU3alMIX CPeIHEro NPo(heCcCHOHAIBHOTO U BBICIIEr0 00pa30BaHMUs.

OO0s3arenbHBIM YCIOBHEM IpU OOy4eHHH OMOJIOTMU Ha YIriyOJIEHHOM YpPOBHE SBISETCA
MPOBEACHUE JA0OPATOPHBIX U TpaKTHYECKUX pador. Takxke ywacTue oOydalOIMXCS B
BBITTOJIHEHUH TIPOEKTHBIX U Y9€OHO-MCCIEJ0BATENLCKUX PadOT, TEMATHKA KOTOPBIX ONPEAeIseTcs
YUUTEJIEM Ha OCHOBE UMEIOIUXCS MAaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBHH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Conepkanve MpOrpaMMbl, BBIICIIEHHOE  KVYPCUBOM, HE BXOAUT B  IPOBEPKY
rocygaapcTBeHHOM uToroBout arrecramuu (I'MA).

Tema 1. buojiorusi Kak HayKa

CoBpemeHHast OMONOTHST — KOMIUJICKCHAsT Hayka. KpaTkasi MCTOpHS pa3BUTHUS OMOJIOTHHU.
buonoruueckue Hayku U u3ydaeMble UMHU MpoOsembl. DyHIaMeHTalbHbIE, MPUKIAIHBIE U
MIOMCKOBBIEC HAyYHbIE UCCIIEIOBAHUS B OUOJIOTHH.

3HaueHue Ouosiorud B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. [Ipodeccun, cesa3annbie ¢ Guonorueil. 3HaueHue OUOIIOTUU B IPAKTHUYECKOM J1EATEIHHOCTH
YEJIOBEKA: MEUIIMHE, CEIIbCKOM XO035IMCTBE, IPOMBIIINIEHHOCTH, OXpaHe MPUPO/IbIL.

JdemMoHcTpauuu

[Moptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. ['apseit, I'.
Mennens, B. U. Bepuanckuii, U. I1. [1aBnos, . 1. Meunukos, H. M. BaBuiios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMmy», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl H UX U3yUeHHE

JXKuBble cuctembl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTh U YHOPSAOYEHHOCTh
CTPYKTYPBlL,  OTKpPBITOCTb,  CAMOOPraHMU3alus, CaMOBOCIPOMU3BEIEHUE, Pa3apakKMMOCTh,
W3MEHYUBOCTH, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KJIETOYHbINA, TKaHEBBIM,
OpraHU3MEHHBIH, MONYJIALIMOHHO-BUJIOBOM, 9KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepuniid. [Iporeccrl, mpoucxosiie B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU KUBOTO.
Kuznp kak popma cymecTBoBaHusi Matepuu. Hayku, n3yvaroiniye >KUBbIe CUCTEMbl Ha Pa3HBIX
YPOBHSIX OpraHU3alyy.

N3ydenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepeHue,
SKCIEPUMEHT, CHUCTEeMaru3amusi, MeraaHanu3. [loHsATHE O 3aBUCHMOM UM HE3aBUCUMOM
nepemeHHo. llnanupoBanme skcnepumenta. llocranoBka m mposepka runore3. Hymesas
runore3a. [lonsTue BEIOOPKHU U €€ AoCTOBepHOCTh. Pazopoc B Guonornueckux naHHBIX. OleHka
JIOCTOBEPHOCTH MOJYUYEHHBIX pe3ynbTaToB. [IpUUMHBI HCKa)XKeHUs! pe3yJbTaTOB 3KCIEPUMEHTA.
[TonsATHE CTAaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuiet u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HU», «BHOIOTHYECKHE CHCTEMBIY,
«CBOMCTBA )KUBOU MaTepUm», «Y pOBHU OpraHU3ALMH KUBOU IpUPOAbDy, «CTpoeHHE KUBOTHOM
KJIETKN», «TKaHU ) KUBOTHBIX», «CHUCTEMBI OPTraHOB YEJIOBEUECKOT0 Opranusmay, «buoreoneHos,
«buochepay, «MeToIbl U3yUSHHS] KUBOU IPUPOIBI».

O6opynoBanue: 1ab0paTopHOE 00OPYIOBAHKE JIJIsl TPOBEICHUS HAOIIOICHUM, U3MEPECHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonb3oBaHuEe pa3IMYHBIX METOJOB MPU H3YUYEHUU >KUBBIX
CUCTEMM.

Tema 3. buoJsiorusi KieTKku



Knerka — cTpykTypHO-()yHKIIMOHAJIbHAsT €JUHMLA >KUBOTO. VICTOpHUS OTKpBITHUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBanu, M. Ilnetinen, P. Bupxos).
OcCHOBHBIE NTOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHUH.

Metoabl MOJEKYJISpPHOM M KJIETOYHOW OHMOJOrMM: MHMKpPOCKONUS, Xpomarorpadus,
anekTpodope3, METOJ  MEYEHBIX aroMoB, auddepeHnnaTbHOe  IEHTPUYTHPOBAHUE,
KYJIbTUBUPOBaHHUE KIETOK. M3yuenue @DUKCUPOBAHHBIX KiemoK. DIEKTPOHHAS MHUKPOCKOIIHS.
Kongoranvnaa muxkpockonus. Bumanvhoe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpauuu

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

Tabmuup! U cxembl: «CBETOBOW MHUKPOCKOMY, « IJEKTPOHHBIM MUKPOCKOM», «McTopus
pa3BUTHS METOJJOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl pACTUTENIbHBIX, )KUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTnueckas padora «3ydyeHue MeTo10B KIETOUHOM Onosoruu (xpomartorpadus,
anekTpodopes, nuddepennnanpaoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumuyeckasi OpraHusanus KJIeTKH

XMMHYECKUH cOCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOIJIEMEHTHI. Bona u e€ ponb

KAaK pacTBOPUTENS, pEarcHTa, ydacTHE B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALUN.
MuHepanbpHble BelIECTBA KIETKH, UX OHoorndyeckas posb. Pojib KaTHOHOB U aHHOHOB B KJIETKE.
Opranuueckue BelecTBa KiIeTku. buonornyeckue nonumepsl. benku. AMHHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypsl 0e1K0BOI MoeKybl. [lepBuuHast cTpykTypa Oenka, nenTuHast
CBs3b. BTOpHuHas, TpeTU4HasA, YeTBEpTUYHAs CTPYKTYphI. Jlenatypauus. CoiicTBa GenKOB.
Knaccudukanus 6enkoB. buonorndeckue Gpynkmuu 60enkoB. [Ipuonul.

VYraeBoasl. MoHOCaxapuabl, AUCAXapPHIbL, OJUTOCaXapu bl ¥ onrcaxapuasl. OOmui mian
CTpO€HUs U PU3UKO-XMMHUYECKHE CBOMCTBA YIIeBoJ0B. bruonornueckue QyHKIMM yTiaeBOOB.

Jlumunel.  T'uppodunbHo-ruapodoOHBIe  cBoMcTBa.  Knmaccuduxamuss — nunuaos.
Tpurnuuepunpl, pochoaunuabl, BOCKH, cTepouibl. buonornueckue gyHkuuu aunuaos. O6mue
CBOHCTBAa OMOJIOIMYECKMX MeMOpaH — TEeKy4YecTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
MIOJIYTIPOHUIIAEMOCT.

Hyxneunosbie xucnotel. JIHK n PHK. Crpoenue HykinenHoBbIX KuciaoT. HykiaeoTumsl.
[Mpuauun kommiementapHoctd. [IpaBuno Yapragda. Crpykrypa JAHK — nBoifnast crimpaiis.
Mecronaxoxaenue u ononorudeckue pynkuuu JJHK. Bunst PHK. ®ynxiun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Monekyine AT®. buonornyeckue
¢byakuun  AT®. BoccraHoBneHHble TepeHOCYMKHM, WX (GYHKIUM B  KIETKe. /[pyeue
HyKaeo3uompugocpamuol (HT D). CexBennpoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMUYEeCKHe M OMO(U3MYECKHE HCCIEOBAaHHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMoiekyn. Mooderuposanue cmpykmypol u QYHKYUl
ouomonekyn u ux Komniexcos. Komnvromepmwiti OU3aiin u OpeaHu4ecKull Cunmes OUOMONEKYI U UX
HeNnpupoOHbIX AHAL0208.

JdemMoHcTpanuu

[Toptpertsrt: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Caxrep, C.
[Ipy3unep.

Huarpammsl:  «PacnpeneneHne XUMHUYECKHX 3JEMEHTOB B HEKHUBOM  IPUPOIE»,
«Pacnipenenenne XuMUYECKUX IEMEHTOB B KUBOU IPUPOACY.



Tabmuuer u cxemsl: «Ilepuoguueckass TaOnMLIa XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «BemiectBa B cocraBe opraHu3mMoBy», «CTpoeHHE MOJIEKYJbl OeKay,
«CTpyKTyphl O€nKOBOWH MOJEKYNb», «CTpoeHHE MOJEKYN YyrieBoAoB», «CTpOeHHE MOJIEKYI
munuaoBy», «HykinenHoBbie KUCTOTBIY, «CTpoeHue MoJieKysibl ATD.

OO6opynoBaHue: XUMUYECKas IOCYy/a U 000pYAOBaHHE.

JlabopaTopHas padora «O0HapyKeHHE OCIKOB C TOMOIIbIO KaYECTBEHHBIX PEAKITHI.

JlabopaTopnas padora «lIccienoBanue HyKJIE€MHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHune u PyHKIIUHN KJIETKH

Tumbl KIETOK: dyKapHOTHYECKass M IMpoKapuoTHuecKas. CTpyKTypHO-(DYHKIIMOHAIbHBIE
00pa3oBaHUS KJICTKH.

CrpoeHre mpOKapUOTHUYECKON KIeTku. Kietounas creHka OakTtepuii U apxei.
OcoOeHHOCTH CTPOEHUS TeTepOTPOPHOIN M aBTOTPO(PHOI MPOKAPHOTHUECKUX KIIETOK. MecTo H
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenue n (QyHKIIMOHMPOBAHUE HYKAPHOTHUECKOM kieTku. IlnazmaTuueckas memOpaHa
(mna3manemma). CrpykTypa Iia3MaTH4ecKod MemOpaHbl. TpaHCHOpPT BeElIECTB 4epe3
IUTa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (nuddys3us, obneryéunas audQysus), aKTHBHBIHI
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropT). [lomynponunaemocts mMemOpanbl. PaGorta
HaTpUI-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUUTO3, parouuro3. Dx3ouuto3. Kietoynas cTeHka.
Crpykrypa 1 QyHKUMHU KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

Huronna3zma. Ilutozonb. Ilutockener. JIBuxeHue nutormiazmbl. OpraHoOUABl KIIETKU.
OnHomMeMOpaHHbIE OpraHOUABI KJIETKH: 3HpomIazmatuyeckas cetb (JIIC), anmapar 'onbmxuy,
JM30COMBI, UX CTpoeHHe U (YHKIMU. B3anuMocBs3b OJHOMEMOPAHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyJIIpHOrO pPETUKyldyMa. Mexanusm Hanpaenrenus o6enkoé 6 IIIC. Cuntes
pactBopuMbIX ~ OenmkoB. CuHHTE3  KIETOYHBIX  MeMOpaH. Imamkuii  (arpaHyssipHBIN)
sHIOMIa3MaTHUecKuil petukynyMm. CekperopHas QyHkius anmnaparta [onbmxu. Moougurkayus
benxoe 6 annapame I onvoxcu. Copmuposka benkog 6 annapame I onb0xcu. TpaHCTIOPT BEILECTB
B KJeTKe. Bakyonn pactutenbHbIX KiaeTok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHoOMAbl KIETKU: MMTOXOHAPUH, IUIACTUIBL. [Ipoucxodsxcoenue
mumoxonopuii u naacmuod. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeyauc). Ctpoenue u
GyHKIMHM MUTOXOHApMM M 1iactuA. IlepBudHble, BTOPUYHBIE U CIOXKHBIE IJIACTUABI
(OTOCUHTE3UPYIOUIMX AYKApuOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIUIACThl  BBICIINUX
pacTeHui.

HememOpanHnble opranouas! kieTkd CTtpoeHue M (QyHKIMM HEMEMOpPaHHBIX OPraHOU[IOB
KIeTku. Pubocombl.  [lpomescymounvie  uramenmol. MUKpOPUIAMEHTBL. AKmunosbie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUUEYHbIX KIEeMmOK.
Muxkporpybouku. Knetounsiii uentp. CTpoeHHe U JABUKEHHE JKTYTUKOB U PECHUYEK.
MuxkpoTtpyOouku nuToriasmel. Llentpuons. benku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mmukpompybouxkamu. Momoprule 6enxu.

SAnpo. OOonouka siapa, XpOMaTHH, KapuoIUIa3Ma, SIIPBILIKUA, UX CTPOCHHE U (PYHKIIMH.
SnepHsbiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u eemepoxpomamun. benku XpomaTtuHa — TUCTOHBL J{unamuka s0epHOu
obonouku 6 mumose. A0epHbviti mparncnopm.

Knerounsle  BiitoueHus.  CpaBHUTENbHAs  XapakTEPUCTHKA  KJIETOK  JYKapuoT
(pacTUTeNnbHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



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

Tabmuupr u cxembl: «CTpOCHHE 3YKApUOTHYECKON KIeTKH», «CTpoeHHE >KHUBOTHOU
KIETKN», «CTpoeHHe pacTUTEIbHON KiIEeTKN», «CTpOEHne MUTOXOHIPUNY», «Sapo», «CtpoeHue
IIPOKAPUOTHUYECKOMN KIETKI.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENaparbl PacTUTENbHBIX, KMBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabGoparopHasi padora «/3yueHue CTpoeHHUs KIETOK Pa3IMYHBIX OPraHU3MOB).

IIpakTuyeckasi padora «l3ydeHue CBOMCTB KJIETOUHONH MEMOPAHBI».

JlaGopatopHas paGora «lccnenoBaHue miaasMoiun3a U JIEIUIA3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX».

IIpakTnuyeckas padora «/3ydyeHne IBUKEHUS [IUTOIIA3Mbl B PACTUTEINIBHBIX KIIETKaX».

Tema 6. O0MeH BellecTB U NpeBpallieHUe YHEPTUH B KJIeTKe

AcCUMMIISIIMS U TUCCUMWIIALIUS — JIB€ CTOPOHBI MeTabonu3ma. THurbl oOMeHa BEIIECTB:
aBTOTPOGHBIN U TreTepoTPOHBINA. YUacTe KUCIOpoa B OOMEHHBIX IpoIieccax. JHePreTHIecKoe
obecrieyenue kietku: npespamienne AT® B 0OMeHHBIX mporeccax. DepMeHTaTUBHBINA XapaKTep
peakiuii kineroyHoro Meradonuzma. @epMeHThI, UX CTPOCHHE, CBOMCTBA U MEXAHU3M JICHCTBHUS.
KodepmenTtsl. Otanuust GepMEHTOB OT HEOPraHUYECKUX KaTaIU3aTOpOB. belku-akTuBaTOphl U
OCNKU-UHTHOUTOPBI. 3aBHUCHUMOCTH CKOPOCTH (EpMEHTATUBHBIX PEAKIHA OT Pa3IUYHBIX
(hakTopoB.

[lepBuuHbIl CHHTE3 OpPraHMYecKUX BeLIECTB B KieTke. DoTocuHTe3. AHOKCUCeHHbIN U
oxcueennvlll  omocunmes y oaxmeputi. Ceéemocodupaiowue nueMeHmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponb XjioporuiactoB B rnpouecce gorocuHre3a. CBeToBas U TEMHOBas
¢bazpl. @omoovixanue, C3., Cs- u CAM-munsi pomocunmesa. llpogykTuBHOCTH (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIx pakTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunre3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHLUPYIOLIME
OakTepuu, kene300aKTepuu, cepodaKkTepru, BOAOPOAHbIE OaKTepuH. 3HAaUEHHE XEMOCHHTE3A.

AHarpobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXkeHHS U MX HCIOJIb30BaHHE
YeJIOBEKOM. AHa’pOoOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OMOTEXHOJIOTMH M BO3OYIUTEIH
Oone3Hen.

AdpoOHBIE OpraHu3Mbl. DJTambl JHEPreTHyeckoro odbmeHa. IloAroToBUTENbHBIN HTall.
I'mukonu3 — 6eCKUCIOPOIHOE PACIIETIIIEHHE TIIIOKO3bI.

buonoruueckoe okuciaeHue, UM KJIETOYHOE AbIxaHHe. Poiab MUTOXOHIpHI B mpoleccax
Oouosnorudeckoro okucieHus. Lluxnmnueckue peaxuuu. OxucnaurensHoe (ochopuaupoBaHue.
Onepeusi membpannoeo epaouenma npomonos. Cunmez ATD: paboma npomonnoti ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro mHyTH oOOMEHa BEIIECTB Mepel  aHa’pOOHBIM.
O} heKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemMoHcTpauuu

IToprpersr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer n cxembl: «DoTtocuHTe3», «IHepreTHueckuii oOMen», «buocuHTes Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHHe: CBETOBOI MUKPOCKOI, 000PYJOBaHKE JIsl IPUTOTOBJIEHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopHas padora «/I3yueHue kaTaIuTH4ecKol aKTUBHOCTH (pepMEHTOB (Ha IpuMepe
aMMJIa3bl WM KaTanasbl)».



JlabopaTtopHasi pabGora «l3yueHue (QEpMEHTATHBHOTO pACIICTUICHHS TIEPOKCH]IA
BOJIOPOJA B PACTUTEIBHBIX U JKUBOTHBIX KJIETKaX)».

JlaGopaTopHas padora «CpaBHEHHUE MTPOLECCOB (POTOCHHTE3A U XEMOCHUHTE3a».

JlabopaTopHas pabdora «CpaBHEHHE MPOIECCOB OPOKCHUS M TLIXAHUSI.

Tema 7. HaciencrBenHasi uHGopManusi 4 peajin3amus e€é B KJIeTKe

Peakuuu marpuyHoro cunresa. IIpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUUYHOIO
cuHTe3a. Peammsanumsi HacneacTBeHHOW wuH(popMmanuu. ['eHeTHYecKuil KOJA, €ro CBOWCTBA.
Tpanckpunuus — marpuusbiii cuHTe3 PHK. [IpuHOUIBI TpaHCKPUIIIUU: KOMILIEMEHTAPHOCT,
AQHTUIIAPAIUIEIBHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yuactue TpaHcnoptHbeix PHK B OmocuuTese Oenka. YciaoBus
6uocunresa Oenka. KogupoBanue amuHokuciot. Ponb pubocom B 6nocunTese Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enos. Opraiuzanys reHomMa y IpoKapuoT U
9yKapuoT. Perynsius akTHBHOCTU I'€HOB Yy npokapuot. ['unoresa onepona (d. Kaxo0, XK. Mano).
MonexynapHnvie mexanusmvl dKCnpeccuu 2eHog y ykapuom. Ponb xpomamuma 6 pezynayuu
pabomol eenos. Perymsmust 0OMEHHBIX MTPOIEcCcOB B KieTke. KiieTounblil romeocTas.

Bupycsl — HexksieTouHbIe (OPMBI )KU3HH U 00IHMraTHeIe mapa3utbl. CTpOeHUEe MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaros. Kusnennwviti yuxn J{HK-codepocawux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpamuas mpaHckpunyus, pesepmasa,
unmezpasa.

Bupycusle 3a001eBanus 4enoBeka, )KUBOTHBIX, pacteHuit. CITN /], COVID-19, conmnansabie
Y MEAMIMHCKHE MTPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz 6orvuux maccugos («bigdata») cmpykmypnuix
buonocuueckux danHnvix. Hanomexnonoeuu 6 buonocuu u meouyure. Ilpoepammupyemvie ghyHkyuu
benxos. Cnocobvl 0ocmasKu iekapcma.

JdemoncTpanuu

[Hoptpetsr: H. K. Konbuos, /1. . UBanoBCKHiA.

Tabmuubpr u  cxembl: «buocunTes Oenkay, «['eHetnmueckuit koay», «Bupycei»,
«baxTepuodaru».

IIpakTnueckas padora «Co3naHue MOJENIN BUPYCay.

Tema 8. /Ku3HeHHBIH IMKJI KJIETKH

Knerounsnii 1wk, ero mepuonsl u perymsmus. Muarepdaza u muto3. OcobeHHOCTH
mpoI1ieccoB, nMpoTekaronux B uHTepdasze. [logroroBka kietku k aeneHuro. [IpecuHTeTHYeCKUit
(MOCTMUTOTUYECKU), CHUHTETHMYECKHMH M IOCTCUHTETUYECKUH (MPEMHUTOTHUYECKHUI) MEepHO/IbI
uHTEep(a3bl.

Matpuuneiii  cunre3 JHK -  perumkamusa.  Ilpunnuner  permmkanun  JIHK:
KOMIUIEMEHTAPHOCTh, ~ MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIMAPAJUIENbHOCTh. MeXaHu3m
perunkanmu J{HK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u TeioMepaza. XpoOMOCOMHBIN
Ha0Op KJIETKU — KapUOTHIl. JIUMIOMIHBINA M TarulOMIHBIA HAOOpBHl XpOMOCOM. [ 'oMosIOrHYHbIE
XpOoMOCcOMBI. [10J10BBIE XpPOMOCOMBI.

Jlenenue kineTtku — Muto3. CTaguu MHUTO3a U TMPOUCXOJANIME B HUX IpoUecChl. THIIbI
muto3a. Kaprnokunes u nurokunes. bruonornueckoe 3HadeHUE MUTO3A.

Perynsmus MuroTHueckoro nukia kinetk. llporpammupyemas kierouHas rubenp —
aroInTo3.



Krnerounoe aapo, XxpoMocoMbl, pyHKIIMOHANbHASI TeHOMUKA. Mexanuzmul nponugepayuu,
oughepernyuposxu, cmapenus u eubenu kiemox. «Lugpposas knemka» — buoungopmamuyeckue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpauuu

Tabmuipl 1 cxembl: «OKU3HEHHBIH UK KIETKH», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Penmukanms JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpoOIpenaparbl: «MHTO3 B KIETKax KOpeuIka
JIyKay.

JlaGoparopHas padora «3ydeHrne XpoMOCOM Ha FTOTOBBIX MUKpOMpenapaTax.

JlabopaTopuasi pa6ora «HaOnroneHne MuTo3a B KIIETKaX KOHYMKA KOpENIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. CTpoenne U PyHKIIUM OPTraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAIbHBIE,
MHOT'OKJIETOYHBIE OpPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJCATEIIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KomoHuaabHbie
OpraHU3MBI.

B3anMocBs3b yacTeii MHOTOKJIETOYHOTO Opranu3ma. TKaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusM Kak e1uHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEl: oOpa3oBarenbHas, I[OKPOBHas,
MIPOBOJIAINAsL, OCHOBHAs, MexaHU4eckas. OCOOCHHOCTH CTPOCHHS, (QYHKIMA W PACIOJIOKCHUS
TKaHEH B OpraHax pacTCHUN.

TkaHu )KMBOTHBIX U Y€JIOBEKA. THUIIbI )KUBOTHBIX TKAHEH: SMUTENINANIbHAS, COSTUHUTEIbHAS,
MbIedHast, HepBHas. OCOOCHHOCTH CTPOCHUs, QYHKIIMH M PACIIOIOXKEHHUS TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKaA.

Oprasbl. BereratuBHble M TeHEPATUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4esioBeka. DyHKIIMU OpraHOB U CHCTEM OPTaHOB.

Omnopa Tena opraun3mMoB. Kapkac pacrenuii. CkeneTbl OAHOKIETOYHBIX 1 MHOTOKJIETOUHBIX
KUBOTHBIX. HapyxHbIi 1 BHyTpeHHH cKeeT. CTPOCHHE U TUIIBI COSIMHEHUS KOCTEH.

JIBrokeHue oOpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: amMEOOHUIIHOE,
KT'YTUKOBOE, pECHUYHOE. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUW: TPONU3Mbl W HACTHUHU.
JIBu>kKeHMe MHOTOKJIETOYHBIX KUBOTHBIX M YeJIOBEeKa: MbllieuHas cuctema. Peduekc. CkenetHble
MBI U UX padoTa.

[Mutranue opranuszmos. [loryomnieHue BoabI, YIJIEKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[luTaHue >KUBOTHBIX. BHYTpPUIOIOCTHOE M BHYTPUKIETOYHOE MHILIEBApEHHE.
[Iutanne MO3BOHOYHBIX >KUBOTHBIX. OTHENbl NMUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHbie
xkenesbl. [InmeBapuTensHas cucTeMa 4eloBeKa.

Jpixanue opranu3MoB. [[pixanue pactennid. J{prxanue wuBoTHBIX. Jnddy3us razos uepes
MOBEpXHOCTh KieTku. KoxkHoe apixaHue. [[pixatenbHas moBepxHOCTh. JKabepHoe U nE€rodynoe
npixaHue. JlpIxaHue TMO03BOHOYHBIX JKMBOTHBIX W YEJOBEKA. DJBOJIOLHUOHHOE YCIOXHEHUE
CTpOCHHUs JETKUX TMO3BOHOYHBIX JKMBOTHBIX. J[pIXaTrenmpHas cucTeMa deloBeka. MexaHu3Mm
BEHTHJIAIINY JIETKUX Y TITHI] ¥ MJICKOTMUTAIOIINX. Perynsnus nprxanus. J{prxarenbHpie 00bEMBI.

TpancnopT BelleCTB y OpPraHU3MOB. TpaHCHNOPTHBIE CHUCTEMBbl pacTeHuil. Tpancmopt
BEILIECTB Y *KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX
YKUBOTHBIX U uesoBeka. Cepiiie, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOparieHus.



OBOJIOIMOHHBIC YCIIOKHEHUS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKHUBOTHBIX.
Pabota cepana u e€ peryssiusi.

Beigenenue y opranusmoB. BelneneHune y pacreHuil. BelieneHue 'y  JKHBOTHBIX.
CoxparurenbHble Bakyoau. Opransl BelaeneHus. Gunbrpanus, cekpenus 1 00paTHOE BCaCbIBaHUE
KaKk MEXaHW3Mbl paboOThl OpraHoB BblaeneHUsA. CBs3b MOJOCTH Teda C KPOBEHOCHOW U
BBIJICJINTEIIBHON CUCTEMaMHU. BblleneHue y IO3BOHOYHBIX JXKMBOTHBIX M 4YesoBeka. lloukwm.
Crpoenue u pyHkoHUpoBaHUE HePpoHa. OOpa3oBaHUE MOYHU Y YEJIOBEKA.

3ammra y opraHu3MoB. 3aluTa y OAHOKJIETOUHBIX OpraHu3MoB. Criopbl OaKkTepuil U IUCTHI
MpPOCTEHIINX. 3alluTa y MHOIOKJIETOUHbIX pacrteHui. Kyrukymna. CpencrtBa macCUBHOH M
XMMHYECKOM 3a1uThl. DUTOHIMIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBBI 1 MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma
or Oone3neil. VMMMmyHHas cucremMa denoBeka. KIeTOYHBII W T'yMOpalbHBI HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHbI  cnenuduyecknii UMMYHHTET. Teopus KJIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. PoJib Bpo)KIEHHOTO UIMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3a00J1€BaHUH.

PasgpaxxuMocTe M peryisauuMs 'y OpraHu3mMoB. Pa3gpakmMocTe y OJHOKJIIETOYHBIX
opranu3moB. Takcucel. PazgpaxumocTs M peryisnus y pacTeHuil. POCTOBBIE BeleCTBa U HX
3Ha4YCHHUE.

HepBHast cucrema u peduexTopHas peryisuus y >KMBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIOLMOHHOE YCJIOXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3Ta TMO3BOHOYHBIX XHBOTHBIX. Peduiekc u pedrexkropHas ayra. besycioBHbeie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas peryisanuss ¥ SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. sKenesbl
SHJIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. J[leficTBHE TOpPMOHOB. B3auMMoOCBSA3b HEPBHOW M
SHJAOKPUHHOU cucTeM. [ mmoTtanaMo-runopusapHas cucremMa.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos..

Tabmuubl 1 cxembl: «OTHOKIETOYHBIE BOJOPOCIH», «MHOTOKJIETOUYHBIE BOJIOPOCIH,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
ITI03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue Hacekomblx», «TkaHM pacTeHHil»,
«KopHeBble cucrtembl», «CtpoeHue credns», «CTpoeHHe IUCTOBOW IUTAaCTUHKWY, «TkaHH
KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenvHas cuctema», «KpoBeHOCHas cucremay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplaedHas cuUCTEMay,
«BoioenurenbHas cucreMay, « JHAOKpUHHAs cUcTeMa», «CTpoeHne MbIIbly, «IMMyHHUTETY,
«KumeunononoctHsie», «CxemMa nuTaHus pacTeHuin», «KpoBEeHOCHBIE CHCTEMBI MMO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue Tuipb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE J0XKIEBOr0
yepBsi», «HepBHast cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHag cucrema nruny, «HepBHas cucteMa MIIEKOIMUTAIOLINX»,
«HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparbl OJHOKIETOYHBIX OPraHHU3MOB,
MHKpOIpenaparsl TKaHEe, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX PACTEHUH, repOapuy pacTeHUH pa3HbIX OT/AEJOB, BIAXKHbBIE IpenapaThl
KUBOTHBIX, CKEJIETHI T03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyioBaHMe i AEMOHCTPALMK TOYBEHHOTO U BO3AYIIHOIO MUTAHUS PACTEHUHN, pacIIeTICHUS
KpaxMaja U OeJIKOB 1o AeicTBHEM (EepMEHTOB, 000PYIOBAaHUE JIJISl IEMOHCTPAIIUU OMBITOB TIO



U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXAHM3Ma JIbIXATEJIbHBIX JBM)KCHUH, MOJEIN
TOJIOBHOTO MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHell pacTEHUIN.

JlabGoparopHas padora «/3yueHne TKaHeH KUBOTHBIX».

JlabopaTopnasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHokeHNe 1 pa3BUTHE OPTraHNU3MOB

@DopMBI pa3MHOKEHHUST OPTaHU3MOB: Oecrosioe (BKIItoUasi BET€TaTUBHOE) U TOJI0BOE. Bubl
0€ecroJoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIIALUS, (parMeHTaIHs, KIOHUPOBAHHE.

ITonoBoe pasmuoxenue. [losoBble kieTku, wiaum ramersl. Meiio3. Craguum Meiosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bruonornyeckuii CMbICI MeHO3a U II0JIOBOTO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpiieBoe pazutue. ['amerorenes y »kuBoTHbIX. [lonoBble xene3sl. OOpazoBaHue
U pa3BUTHE MOJOBBIX KJIETOK. CiepMarorene3 u oorere3. CTpoeHHE MOJOBBIX KIETOK.

OmnogoTBOpeHre W AMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
HapykHoe, BHyTpeHHee. [lapreHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOpPHOJIOrus — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3 enasnvix npobiem smopuonocuu. Konyenyus mopgozenos u
Mmooenu mopgoeenesza. Ctaauu 3MOpHOTreHe3a )KMBOTHBIX (Ha mpuMepe Jarymku). Jpobienue.
Tunbel apobnenus. /Jemepmunuposannoe u HedepmunuposanHoe opooaernue. bracmyna, munv
onacmyn. OcobeHHOCTH IPOOJICHUS MIICKOMUTAOIINX. 3apOJBIIIEBbIE JTHUCTKUA (TacTPyJISIus).
3aknajka OpPraHOB W TKaHEW U3 3apOAbIIIEBBIX JIMCTKOB. B3aumHOe BiusAHHME 4YacTeil
Pa3BUBAIOIETOCS 3apO/Ibliia (AMOpHUOHATIbHAS HHIYKIHS). 3aKjIaiKa IjaHa CTPOSHHUS KUBOTHOTO
KaK pe3ysbTaT UEPApXUUECKUX B3aUMOJICHCTBUM reHoB. BinusHue Ha SMOpHOHAIIBHOE pa3BUTHE
pa3UYHBIX (PaKTOPOB OKPYIKAIOIIECH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHblil mepuon. [Ipsimoe u Hempsamoe
pa3ButHe. PasButne c Meramopdo30M Yy OECIO3BOHOYHBIX M MO3BOHOYHBIX IKMBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HENPSIMOIO Pa3BUTHSI, UX PACIPOCTPAaHEHHE B MPUPO/IE.
Tunsl pocta >XUBOTHBIX. MDaKTOpbl PEryISIUU pPOCTa JKUBOTHBIX M dyenoBeka. Craguu
NOCTAMOPHOHAIBHOTO Pa3BUTHS Yy JKUBOTHBIX M uesioBeka. llepumojbpl OHTOreHe3a denoBeKa.
Crapenue U cMepTh Kak OHOJIOTHYECKHE TPOLIECCHI.

Pasmuoxenue u pa3sutue pacrenuil. 'ametodur u cnopoput. Meito3 B KU3ZHEHHOM LIUKJIIE
pactenuii. O6pazoBanue crop B nmpoiiecce Meio3a. ['amerorenes y pacrenuii. OmiogoTBopeHue u
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOIIHOE OIUIONOTBOPEHHE Yy ILBETKOBBIX DPACTEHUM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryJslui OHTOT€HE3a Y PACTEHUH U JKUBOTHBIX.

JdemoncTpanuu

[Moptpetsr: C. I'. Hapamun, X. llneman.

Tabnuuer u cxemsl: «BereratuBHOe pa3MHOKeHHE», «TUIBI OECIONOr0 pa3MHOKEHUN,
«Pa3MHOXeEHUE XJIaMUAOMOHAJbI», «Pa3MHOXKEHHE JIBIIIEHb», «Pa3MHOXEHUE THAPBI,
«Melio3», «XpoMocoMbl», «l'amerorenes», «CTpoeHue SHIEKIETKM M CIEpMaTO30UIa»,
«OCHOBHBIE CTaJIUU OHTOTEHE3a, «IIpsimoe 1 HenpsiMoe pa3BUTHEY, «Pa3BUTHE MalICKOTO KYKay,
«Pa3Butne capaHun», «Pa3BuTue mnATymKu», «JIBOMfHOE OMIOAOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpO€HHE CeMSH OJHOJOJBHBIX W JIBYAOJIBHBIX pacTeHHI», «KWU3HEHHBIA MK
MOPCKOU KamycTbD», «OKU3HEHHBIN UK MXay, « KU3HEHHBIN [IUKIT HaTOPOTHUKAY, «KU3HEHHBIN
LUKJI COCHBI».



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMATO30HUI0B,
Mozenb «L{uKn pa3BUTHSA IATYIIKHY.

JlaGoparopHass paGora «l3ydyeHWe CTpPOEHHSA TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTnyeckas padora «BplsBiIeHNE IPU3HAKOB CXOJCTBA 3apOAbIIIEH T03BOHOUYHBIX
YKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hcropus cTaHOBIIEHUS U pAa3BUTHUS TCHETUKH Kak HayKu. Pabote I'. Mennens, I'. ne ®@pu3a,
T. Moprana. Posib oTeuecTBeHHBIX YUEHBIX B pazButun reHetrku. Padotsl H. K. Konbiiosa, H. U.
Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TE€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, AJIJIEJIbHbBIE
IeHbl, AJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIM IPU3HAK, T[OMO3UIOTA,
reTepo3uroTa, 4Mcras JIMHUSA, TMOpubl, reHoTur, (peHoTun. OCHOBHbIE METOJbl I'€HETHUKH:
rUOPUA0IOTHUECKHA, TUTOJIOTHUYECKHM, MOJIEKYISIPHO-TeHETUYECKHI.

JdeMoHcTpamun

[Toprpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. [I. Kapneuenko, FO0. A. ®unumnuenko, H. B. Tumodees-Pecosckuii.

Tabnuupl 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JlabopaTopHasi pa6oTa «J/[po3oduia kKak 00BEKT FreHETUICCKIX HUCCIICIOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounoru6puaHoe ckpenruBanue. [lepBolif 3akoH MeHens — 3akoH equHo00pasusi THOPUI0B
nepBoro nokosyieHus. [Ipapuino nomuaupoBanus. Bropoii 3akon Menzens — 3aK0oH paclleneHus
npu3HakoB. LluTonmornyeckue OCHOBBI MOHOTMOPHJIHOTO CKpellMBaHMs. ['MIoTe3a 4YMCTOTHI
ramer.

AHanusupytomee — ckpemuBaHue.  [I[pomMeXyTO4HBI  XapakTep  HAclIeJOBaHUS.
Pacuiennenue npu3HakoB MpU HEMOJIHOM JIOMUHUPOBAHUH.

JurubpunHoe ckpeumBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJeI0OBaHMs MPU3HAKoB. [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEITUBAHUSI.

CueruieHHoe HacnenoBaHue npu3HakoB. Paboter T. Moprana. CrensieHHoe HacieJoBaHue
I€HOB, HapYyILIEHUE CLETUICHUS MEXKly TeHAMHA. XpPOMOCOMHAas TEOPHsI HACIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MeXaHHM3M ONpeJeNieHus Moja. AyTOCOMBI U TOJOBbBIE
XpPOMOCOMBI. ['OMOTaMeTHBIM M TE€TepOraMeTHBIM INOJI. ['eHeTHueckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CLHEIUVIEHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucrema. IlneloTponuss — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOX€eCTBEHHBI auieNu3M. B3anMoneicTBUE HEAIEIbHBIX TeHOB. KOMIUIEMEHTApHOCTD.
Onucras. [Tomumepus.

['eHeTMdeckuii KOHTPOJIb pPa3BUTHS PACTEHMM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxke
($U3MOIOTrNYECKUX MPOLIECCOB, TOBEJCHUS U KOTHUTUBHBIX (PyHKIMHA. ['eHeTnueckne MexaHu3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO03IUH — MHUKPOOHOM).
I'eneTnyeckue acnekThl KOHTPOJISI M M3MEHEHHUs HACJIEICTBEHHON MH(OpMalu B MOKOJEHUSIX
KJIETOK ¥ OPTaHU3MOB.

JdemMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBblil 1 BTopoil 3akoHbl Menaens», «Tpetuil 3akoH MeHaens»,
«AHanu3upymrlee ckpenpanuey, «Hemnonnoe noMuHrpoBanne», «CLEIIEHHOE HACIEJ0OBAaHUE
MPU3HAKOB Yy Ipo3oduiiely, «I'eHeTnka monay, «Kapuorum yenosekay, «Kapuotun 1po3oduisny,
«Kapuorun nruisi», «MHOKECTBEHHBIN alIeIn3M», «B3auMoaencTBue reHoBY.

O6opynoBanue: MOAENb AJIs AEMOHCTPALMK 3aKOHOB €IMHOO0Opa3usi TMOPUIOB MEPBOTO
MOKOJIEHUSI M PACIIEIJICHUs IPU3HAKOB, MOJENb JJI1 JEMOHCTPAalMM 3aKOHA HE3aBUCUMOTO
HACJIEIOBAHUS IPU3HAKOB, MOJENb I JEMOHCTPALIMK CLEMJIEHHOIO HACIIEI0BAHUS ITPU3HAKOB,
CBETOBOM MHKPOCKOII, MUKpoIpenapat: «Jpo3zodumar.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPELIUBAHUS Y
JPO30(UITBI».

IIpakTuyeckass padora «l3yyeHue pe3yabTaToOB JUTHOPUIHOTO CKPEIIMBAHUA Y
JPO30(UITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopneiictBue reHoruna u cpeapl npu popmupoBaHum (eHoruna. M3MeHUYMBOCTH
npusHakoB. KayecTBeHHbIE M KOJMYECTBEHHbIE MPHU3HAKU. BuIbl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACIICCTBEHHAs.

Monudukanrontnass U3MEeHUUBOCTh. Ponb cpensl B GopMupoBaHUU MOIUGUKALMOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuauuoHHbIM psia v BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKATOHHONW N3MEHUUBOCTH.

['enHoTunuueckass wu3MeHYUMBOCTb. (BOMCTBA T'€HOTUINMYECKOM HW3MEHUMBOCTU. Buasl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAS!.

KoMOuHaTuBHAs M3MEHUYMBOCTh. MeH03 W IOJIOBOM IMPOIIECC — OCHOBA KOMOMHATHBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHYMBOCTH B CO3JaHUHU F€HETHYECKOTO Pa3HO00pa3us
B IIpeJieNax OJHOro BUA.

MyTranmonHass M3MEHYMBOCTh. Buabl MyTanuii: TeHHblE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYyTallMu. SJepHble W MHUTOIJIA3MATHUYECKUE MYTAIUU.
ComMaruueckre W TOJIOBble MyTanuu. [[pUYuHBI BO3HUKHOBEHHUS MyTanuid. MyTareHbl U UX
BJIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKHUX
psgoB B HacnencTBeHHoW wusMmeHunBoctd (H.M. BaBuno). BHesnepHas W3MEHYUBOCTh U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOpOo8 6 HACIeO08aHUU U
UBMEHYUBOCINU (PeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemoncTpanuu

IHoprpersr: I'. ne ®pus, B. Moranncen, H. U. BaBunos.

Tabmumer 1 cxembl: «Buasl u3mMeHUHBOCTHY, «MoaudUKaMOHHAsS W3MEHUYUBOCTHY,
«KoMOuHaTHBHAS H3MEHUYUBOCTHY, «Meio3», «OmiogoTBopenuey, «I enernueckue 3a00neBanus
yesroBeKay, «Buabl MyTanuiny.

OGopynoBaHue: >KMBBIE WU TepOapHBIE SK3EMIUIIPHl KOMHATHBIX DPACTCHHM, PHUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabGora «lccrnemoBaHue 3aKOHOMEpPHOCTEH  MOIUGMUKAIMOHHON
W3MEHUYUBOCTH. [IocTpoeHNE BaprallMOHHOTO psiJia ¥ BAPUALMOHHON KPUBOM».

IIpakTuyeckas padora «Myrauu y 1po30(uisl (Ha TOTOBBIX MUKPOTIpEapaTax)y.

Tema 14. I'eHeTuKa Yesi0BeKa

Kapuotun denoseka. MexayHapoaHass IporpaMMa HCCIEIOBaHUS T'€HOMa YeEJIOBEKA.
Metoapl U3y4eHHUS] TEHETUKH YEJIOBEKA: T€HEATOTHYSCKUN, OJIM3HEI[OBBIA, ITUTOTCHETUUECKHH,
MOMYJISIUOHHO-CTATUCTUYECKU I, MOJIEKYISIPHO-TeHETHYECKUH. COBPEMEHHOE OIpPEEICHUE



TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ moMouibio [111P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIE3HH YeIOBEKa.
bone3nn ¢ HacneACTBEHHOW NPeIpacnoyiOKEHHOCThIO. 3HAYEHUE MEIULMHCKON TE€HETUKH B
[IPEIOTBPALLEHUN U JICYEHUHM TEHETHYECKHX 3a00ieBaHMM 4YenoBeka. MeauKo-reHEeTHUecKoe
KOHCyJbTHUpoBaHue. CTBONOBbIE KIETKH. [IoHATHE «TeHEeTHYECKOro rpy3a». ITUUECKUE acIIEKThl
UCCIIeIOBaHMM B 00J1aCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (pakTOphl MOBBHIINIEHHON YYBCTBUTEIBHOCTU Ye€lIOBEKa K (U3NYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpyKarouiel cpenpl. I'eHeTMdeckas mpeapacrookKEHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpauuu

Tabmuupr u cxembl: «Kapuotun udenoBeka», «MeToJpl W3yYeHHs] TEHETUKU YEIOBEKa,
«["enetnueckue 3a601€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CoCTaBJICHUE U aHAIU3 POIOCIOBHOM.

Tema 15. Cesiekuusi OpranHu3MoB

JlomecTukanuss M celeKuus. 3apOoXIACHUE CEeNeKUUH U JoMecTukanuu. Yuenue H. U.
Basuiosa o LleHTpax MpoUCXOXKIACHUSI U MHOT000pa3usi KyJIbTYypHBIX pacTeHui. Poib ceneximm
B CO3JIaHUM COPTOB PACTEHUH U 1OPOJ1 )KUBOTHBIX. COPT, HOpO/1a, IITAMM. 3aKOH FOMOJIOTMUECKUX
psAI0OB B HacleACTBeHHOM M3MeHuuBocTH H. M. BaBuioBa, ero 3HaueHue Ui CEIEKLHOHHOMN
paboTHI.

MeTtoapl ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBIA U MHAMBHUIYAJIbHBIMH.
Otanbl KOMOMHAIIMOHHOM cenekuuu. McneiTanue npowusBoauTeneld mo moromMctBy. OT6Op 10
TCHOTHITY C TOMOIIBIO OIICHKH (PEHOTHUIIA TTOTOMCTBA M OTOOP MO T€HOTHITY C TOMOIIBIO aHAIN3A
JIHK.

HckyccTBeHHBIH MyTareHe3 KakK METOJ CEJIEKIIMOHHOM paboTel. PammanuonHsiii u
XUMAYECKH MyTareHe3 KaK HWCTOYHHMK MYTAllMid Yy KyJIbTYpHBIX (OpM OpraHu3MOB.
Hcnonb30BaHre reHOMHOTO PeIaKTUPOBaHUS U MeTo10B pekoMOnHaHTHBIX JIHK nmst nomyyenust
HCXOJHOI0 Marepuana JJjis CEICKLIHH.

[lonyuyenne mnonumionnoB. BuyrpuBumoBas rubpuausanus. biaM3kopoicTBEHHOE
CKpelllMBaHue, WM UHOpuauHT. HepoacTBeHHOe ckpemuBaHue, Wik ayTOpuauHr. ['erepo3uc u
ero npuuyuHbl. lMcmonb3oBaHue rerepo3uca B cenekuud. OTnanéHHas TrUOpHIM3aAIML.
[Ipeononenne Oecnogusi MEXBUAOBBIX THOPUAOB. JlOCTHMXKEHHS CEJIEKIMH PpAacTeHUH WU
KUBOTHBIX. «3e1€Has pesooyusLy.

CoxpaHeHHe U HU3y4YEHHME T'€HETUYECKHX DPECYpCOB KYJIbTYPHBIX PAaCTECHHM M HUX TUKHX
poauueit 11 CO3AaHus HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue,
CcOXpaneHue U ynpasieHue 2eHemu4ecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 6 YEAX VIYUULEHUsI CYWeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCTIe008aHUL, Nepedosblx uoell u
NepCneKmueHbIX MexHON02U.

JdemMoHcTpauuu

IToprpersr: H. U. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykpsnaenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuis! u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYPHBIX PACTEHUN»,
«3aKOH TOMOJIOTHYECKHX pPSAOB B HACJIEICTBEHHOM W3MEHUMBOCTH», «METOIBI CemeKiun,
«Otnanénnas rubpuauzanus», «MyrareHes».

JlabopaTopnasi padora «/3yueHue copToB KyNbTYPHBIX PACTEHHI U MOPOJ JOMAIIHUX
KUBOTHBIX).



JlabGopaTopHas padora «/3yueHrne METOI0B CENEKIINU PACTEHUI.

IIpakTnueckas padora «IIpuBUBKa pacTECHUI».

Ikcekypeust «OCHOBHBIE METOJBI M JIOCTHIKEHHUS CEJIEKIIMM PAaCTEHHI M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035UCTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust 1 CHHTeTHYeCKAasi OMOJIOTHS

OOBbeKTbl, HCIOJIb3yeMble B OHOTEXHOJOTHMH, — KIETOYHBIE U TKAHEBBIE KYIbTYpBHI,
MUKpPOOPTaHU3MbI, HUX XapakTepucTuka. TpaauiuoHHas OuOTEeXHOJOrus: XxJjeOomedeHue,
II0JIyYE€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEnUE. Mukpobuonorndeckuii cuHre3. OObeKTbI
MHUKPOOHOIOTHYECKUX TeXxHooruil. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M HMHCTPYMEHTOB  IIEJICHAIIPABIEHHOTO  W3MEHEHHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIE€JIbIO TOIYYEHHS] OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEPKALUX
HE BCTPEUAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE MTyTH.

Knerounas unxeHepus. MeToapl KyJbTypbl KJIETOK M TKaHEW pAaCTEHUHW M JKUBOTHBIX.
Kpuobanku. ComaTnueckas rubpuauzanus U comMaTuueckuid smoOpuoreHe3. lMcmoibzoBaHue
ralionJI0B B CEIEKUMUU pacTeHui. [lonyuenue MOHOKIOHANbHBIX awmumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHANLHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJIOTBOPEHHUE.
PexoHCTpyKIMS SAMIEKIETOK U KIIOHUPOBAHUE JKUBOTHBIX. METO/ TpaHCIIaHTALlMU 1P KIETOK.
Texnonoeuu  0300posnenus,  KyIbmMUSUPOBAHUs U  MUKPOKIOHANIbHO20 — PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAs1 U T'€HHAasl MH)KEHepus. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexombunantueix JJHK. Coszdanue mpanceennvix opeanusmos. JlocTHKeHUS W TEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXXEHEpUU. OKOJIOTMYECKHe U OSTUYECKHuEe MpoOIeMbl TEHHOM
UHXEHEPUH.

Menunuackue onotexHonorun. [locrrenomuas nudposas meaumuna. [11P-aumarnoctuka.
MeTabon0oMHBIN aHaIU3, TEHOLIEHTPUYECKHUM aHaIn3 IPOTEeOMa YeJI0BEeKa JJIsl OLIEHKH COCTOSIHUS
€ro 3/10poBbs. Vcroabp30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nounnxenepus
U1 pa3paboTKH GyHIAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHH, CO3AaHUs KOMIUIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHUHIA U cKaQQOIIUHIa JUIs pelIeHus
3a7a4 NEPCOHATM3UPOBAHHON MEUIINHBI.

CoznaHue BEKTOPHBIX BaKLMH C IEJIbl0 OOecrieueHuss KOMOMHUPOBAHHOM 3alUTBI OT
Bo3Oynutenelr OPBU, ycraHoBiieHHE MOJEKYISPHBIX MeXaHU3MOB (yHKIMoHupoBaHus PHK-
COJIEpKALINX BUPYCOB, BBI3BIBAIOLINX 0CO00 OMacHbIe 32001€BAHUS YEIOBEKA U dKUBOTHBIX.

JdemMoHcTpanuu

Tabmupr  u cxembl:  «lcrnonb30BaHME  MUKPOOPIaHU3MOB B IPOMBIIUIEHHOM
Mpou3BoJICTBEY, «KieTouHast uHkeHepus», «['eHHast HH)KEHEPUsD».

JlaGopaTopnas padora «l/3yueHne 00bEeKTOB OMOTEXHOIOTHI Y.

IIpakTHyeckast padora «llomydeHrne MOJOYHOKHCIIBIX TPOTYKTOBY.

Ikckypens «bruoTexHoI0rus — BasKHENIasi MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycraHaBimWBaeT TpPeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYyJaroluMUCS
MIPOrpaMM CPETHETO O0IIero 00pa30BaHUs: JIMYHOCTHBIC, METAPEAMETHBIE H MPEAMETHEIC.

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrPaMMBI MO OMOJIOTHUU BBIICICHBI
CIICAYIOIINE  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOIUMHCS  POCCHICKONW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIpEAENICHUIO,
Haiuyue momusayuu K OOYYEHHIO OHMOJIOTUH, UeleHanpasieHHoe passumue BHYTPEHHUX
yOeXICHHI JIMYHOCTH Ha OCHOBE KIFOYEBBIX IIEHHOCTEH M UCTOPUYECKHUX TPAJAUIIUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMM, MPHUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO0  OOpa3oBaHWsl, Haluuyue NPABOCO3HAHUS  DKOJOTHYECKOW  KYIbTYpHI,
CnOCcobHOCMU CMAUMb TIETH U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHSI TIPOTPAMMBI TIO OHMOJIOTUU JTOCTUTAIOTCS B CJMHCTBE
y4eOHOW M BOCIHTATEIbHON AEATEIbHOCTH B COOTBETCTBUHM C TPAJAULMOHHBIMU POCCHHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKUMH U TYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHU, MPUHSATHIMU B
o0miecTBe TpaBHJIaMH W HOPMAaMH TIOBEICHHUS W CIIOCOOCTBYIOT TpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHS, PAa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MMATPHOTU3MA U
YBOKEHUS K 3aKOHY M TMPABOMOPSAKY, YENOBEKY TPyAa U CTaplieMy MOKOJCHHIO, B3aUMHOTO
YBOXKEHUSA, OEpPEe)KHOr0  OTHOIICHHWS K  KYJIbTYpHOMY  HAclAeIUI0 U  TPaTULUSIM
MHOTOHAallMOHAJIBHOTO Hapozaa Poccuiickoit @enepannn, NPUPOAE U OKPYKAIOUIEH Cpee.

JIMIHOCTHBIE PE3yJIbTaThl OCBOCHHS YIeOHOTO npeaMera «BHoIorus» NOIKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUXCsl PyKOBOJICTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMENl JTUYHOCTH, CHUCTEeMOW IICHHOCTHBIX OpHEHTAllUi, TO3UTUBHBIX BHYTPEHHUX
yOKICHUH, COOTBETCTBYIONIUX TPATUIIMOHHBIM IICHHOCTSIM  POCCHUCKOTO  OOIIeCTBa,
paciMpeHue >KU3HCHHOTO OIBITa M OIBITAa JEATSIILHOCTH B TPOIECCEe Peal3allii OCHOBHBIX
HaIpaBJIeHUH BOCIUTATEIBHOMN JI€ATeTbHOCTH, B TOM YHCIIE B YACTH:

1) rpasaaHCKOro BOCIIMTAHMSA:

COPMUPOBAHHOCTh  TPAKIAHCKOW TO3UIMU  OOYYArOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCUICKOT0 00IECTBa;

OCO3HAHWE CBOWX KOHCTHUTYIIMOHHBIX TMpaB H OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA H
MIPABOIIOPSIIKA,

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIHHOCTH MPU CO3/IaHUU YIEOHBIX MPOEKTOB,
pelIeHnr y4eOHBIX U TT03HABATEIIbHBIX 33]1a4, BBIMTOTHECHHH OMOJIOTHICCKUX SKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH e€;

YMEHHE YUYUTHIBATH B CBOMX JCUCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMU yOCXKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSMH U COIUATBHBIM
TOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMIPOIIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX U HCCIENOBATENbCKUX 3a7ad, YBAXHUTEILHOTO OTHOIICHHS K MHEHHIO
OINIIOHEHTOB TP 00CYKICHUHU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATEITHHOCTH;



2) NaTPUOTHYECKOT0 BOCTIMTAHHUSI:

c(hOPMHUPOBAHHOCTH POCCUICKOM TPasKIaHCKON HIEHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HApoOAy, YyBCTBAa OTBETCTBEHHOCTH Imepel PoauHoOI, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM A3BIK U KYJTYPY, IPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACJIEINIO U MAMITHUKAM IIPUPOJbL, JOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTH OIICHUBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HAUYEHUs OMOJOTMU B NO3HAHMM 3aKOHOB MPHUPOABI, B JKM3HH YEJIOBEKa H
COBPEMEHHOI'0 00IECTBA;

ujeitHas yOe:KIEHHOCTh, TOTOBHOCTh K CITYKCHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cynap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUue JIyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOT 0 MIOBECHHUS;

CIIOCOOHOCTH OIICHUBATH CHUTYAIIMIO U IIPUHUMATh OCO3HAHHBIC PEIICHHSI, OPHCHTUPYSCh HA
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIJIa B TOCTPOCHHUE YCTOMYHMBOTO OYAyLIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUSA HEHHOCTEN CEMEMHON )KM3HU B COOTBETCTBHUH C TPAAUIMAMHU HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHUE K MUY, BKIOYas ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHU;

MMOHMMAaHKE YMOLIMOHAIIBHOTO BO3/IEUCTBUS )KMBOU MPUPOJIBI U €€ HEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauyecTBa TBOPUYECKOM JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHHS, (OPMHUPOBAHHMA  KYJbTYPbl  3/0POBbSI M
3MOLMOHAJIBLHOIO 0JIArONOIyYns:

MOHMMAaHKUE W peau3allus 30pOBOro U 0e30macHoro odpasza KHU3HU (30pOBOE MHUTAHUE,
cOOJTI0/IeHNE TUTUEHUYECKUX TPaBUJI U HOPM, COAJaHCUPOBAHHBIM PEXXHUM 3aHSATHUN M OTHbIXA,
perynsipHasi (u3UYEeCKas aKTUBHOCTH), OEpPEXKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY M IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTU TPaBWJI HWHAUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUsAX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIFOCH;

OCO3HAHUE TOCJIEICTBUI W HEMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJIEHUS aJKOTOJIA,
HapKOTHUKOB, KYpEeHUS]);

6) TPY10BOr0 BOCIIMTAHHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHNE IIEHHOCTH MacTePCTBa, TPYI0TIOOHE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMATBLHON HAIPABICHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, INIAHUPOBATH K CAMOCTOSITEIIbHO BBITIONHATH TAKYIO JEATEILHOCTD;

HMHTEpeC K pa3nuyHbiM chepam mpodecCHOHANBLHON AeITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOpP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpA30BaHUIO Ha MPOTSHKEHUHU BCEH
KU3HH;

7) 3K0JIOTHYeCKOro BOCITUTAHMA:

9KOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHHS;



MOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIbTYPHI: NMPHOOpPETEHHE ONbITa IUIAHUPOBAHMS
IIOCTYIIKOB ¥ OLICHK! MX BO3MOKHBIX ITOCIEACTBUN JUUIsl OKPYXKAIOLIEH Cpeabl;

OCO3HaHME TJI00ANBHOIO XapakTepa HKOJOTMYECKUX MpoOieM M IyTed HX pelIeHMS;

CIOCOOHOCTh UCIOJB30BATh NPUOOPETaeMble IPU U3YYEHUN OMOJIOTUHU 3HAHUSA U YMEHUS
IPU PEUICHUU TNPOoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IPHPOJOIOIB30BaHUEM (COOIIOAeHNE
IIpaBWJI NOBEJIEHUS B NPUPOJE, HAIPABIECHHBIX HA COXpPAaHEHHE PABHOBECHUS B IKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE NEHUCTBUM, NMPUHOCALIMX BpEJ OKpPYXKarolled IPHUPOIHON cpene,
yYMEHHUE MPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JENCTBUN U NIPEAOTBPAILATD UX;

HaJMYuE€ Pa3BUTOrO SKOJIOIMYECKOIO MBILUIEHHS, ASKOJIOIMUYECKON KyJbTYphl, OIbITA
NESATEIbHOCTH  3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBaTbCSI HMH B
[I03HABATECJIbHOW, KOMMYHUKATHUBHOM M COLMAJIBHOW IIPAKTUKE, TOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON JEATEIBHOCTH YKOJIOIMUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAayKd M  OOILNECTBEHHOM IpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TIOJIHUKYIHTYPHOM MHUPE;

COBEpPIICHCTBOBAHNUE A3bIKOBOI M UNTATEJIbCKON KyJbTYpPbI KaK CpEICTBAa B3aUMOACUCTBUS
MEXy JI0JbMU U MIO3HAHUS MUDA;

NMOHMMaHue cnenu(uku OMONOrMM KaK HayKH, OCO3HaHHsS €€ posrd B (OPMHUPOBAHHUU
palMOHAIBHOI'O HAyYHOI'O MBIIIJIEHHS, CO3aHNUHU LIEJOCTHOTO MPEICTABICHHS 00 OKpYXKaroleM
MHUpE KaK O €JUHCTBE MpPUPOJbI, 4YEJIOBEKa M O0OLIecTBa, B IO3HAHUM TNPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH NpoOIeM COXpaHEHHs IPUPOJTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISi COBPEMEHHOHM IUBWIIM3AIUK: O0ECTICUCHHS
HOBOT'O YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBa, MOUCKA MyTell BBIXOAA U3 TTI0OAIBHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PALIUOHAIIBHOMY
HCIOJIb30BAaHHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHUM B IEJSAX MOBBINICHUs OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TpPAMOTHOCTH, KaK COCTaBHOM YacTh (YHKIHOHAIBHON
IrPaMOTHOCTH 00y4aromuxcs, GopMUpyeMoii IpH U3y4eHUH OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB II03HAHUS, HUCIOJb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS [Js aHajdu3a M OOBSCHEHUS SIBICHUN
OKpY’KaloIIero MHpa M HPOMCXOJAIIMX B HEM H3MEHEHWH, yMeHHEe JesaTh O0OOCHOBaHHBIE
3aKJIIOYEHHsT Ha OCHOBE HAy4YHbIX (PAKTOB W MMEIOLIMXCSA JAHHBIX C LEJIbI0 IOJNy4eHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS [UISl PELICHHS
po0JieM B peasibHbIX KU3HEHHBIX CUTYALIUSX;

OCO3HAaHHE LIEHHOCTH HAyYHOW IESITEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO AESITEIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY O0Opa30BaHUI0O U CaMOOOpa3oBaHHIO, K
aKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUH 1O OHOJIOTMH B COOTBETCTBUU C IKU3HEHHBIMU
NOTPeOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI



MeTtanpeameTHble pe3ysibTaThl OCBOCHMsI yueOHOro mpenmera «buosorus» BKIHOYAIOT:
3HaYUMBbIe JUIsI  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOIIUXCS  MEKIUCIHUILUIMHAPHBIC
(MexnpeaMeTHbIC) 00IIEHAYYHBIE TOHATHUS, OTPAKAIOIINE IIETOCTHOCTh HAYYHOW KaPTHHBI MUPa
U cnenu@uKy METOJI0B IMO3HAHUS, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHS,
SIBJIGHUE, MPOLIECC, CUCTeMa, HAay4HbIH (PAaKT, MPHUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIIEeOBaHHE, HAONIO/CHHEe, U3MEpPEHHE, HKCIIEPUMEHT U Jpyrue); yHUBEpcajbHbIC
yueOHbIe NeiicTBUs (IIO3HABaTeNIbHBIC, KOMMYHHKATHBHbIE, PETYISTHBHBIC), 00CCIIEUHBAIOIINE
(dhopMupoBanre (QYHKIHOHATHHONW TPAMOTHOCTH M COIMAIBHONH KOMITETEHIIMH OOy4YarOlIUXCs;
CIIOCOOHOCTh oOy4aromuxcst UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHEIE,
MHPOBO33PEHYECKUE 3HAHUS W YyHHUBEpPCAJIbHbIE Yy4YeOHbIE JEWCTBUSA B I03HABATEIbHOU U
COLIMAJIbHOW MPAKTHKE.

B pesynprare w3ydeHuss OWOIIOTMM HAa YPOBHE cpefaHero oOmiero oOpa3oBaHuUs y
oOyuatomierocsi Oynyr chopMupoBaHBI MO3HABATEIbHBIC YHHUBEPCAIBLHBIC y4eOHBIC JEHCTBUS,
KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC Y4eOHBIC JCHCTBHS, pETYISTHBHBIE YHUBEPCAIbHBIC
yueOHbIe AeCTBUS, COBMECTHAS I€ATEIbHOCTb.

MeTtanpeameTHble pe3ysbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro o0IIero oOpa3oBaHHs
JOJDKHBI OTPAXKaTh:

OBiajeHne YHUBEPCAJIBLHBIMH Y4eOHBIMHU NMO3HABATEIbHBIMH 1€/ CTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENTLHO (POPMYJIMPOBATH M aKTYaIHM3HPOBATH IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJI30BATh MPH OCBOCHUH 3HAHUH PUEMBI JIOTHYECKOTO MBIIIUICHUS (aHaN3a, CHHTE3a,
cpaBHEeHHs, Kiaccupukauu, 0O00OIIeHHUs), PACKPBIBATH CMBICT OHOJOTHYECKUX MOHATHIM
(BBLOENATH UX XapaKTepHbIC MPU3HAKHU, YCTAHABINBATH CBSI3U C IPYTUMH MOHSATUSIMU );

OIpeNIeNIATh LEeNU JAEATENbHOCTH, 337aBas MapaMeTpbl U KPUTEPUM MX JOCTHIKCHMS,
COOTHOCHTB PE3YJIbTaThl ACATEIBHOCTH C IIOCTABJICHHBIMH EJISIMU;

HCIOJIb30BaTh OHOJOTUYECKUE MOHATHS s OOBSICHEHMs] (PAKTOB U SBIECHUH >KUBOMN
HIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKCHUS (MHAYKTHBHBIE, IeAYKTUBHBIE, IO aHAJIOTHH ), BBISIBIIATD
3aKOHOMEPHOCTH W MPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKITIOYCHUS;

NPUMEHATh CXEMHO-MOJIENIbHbBIE CPEJCTBA AJIS MPEICTaBICHUS CYILECTBEHHBIX CBs3eH U
OTHOLICHUHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUYMH pa3zHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH PEUICHUsS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUaTbHBIX
Y HEeMaTepUalIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTb, OLEHHBATH COOTBETCTBUE DPE3YJIBTATOB IIEIISM,
OILIEHUBATh PUCKH MTOCIIEICTBUH NI TEITLHOCTH;

KOOD/JIMHUPOBATh W BBIONHATH pPAabOTy B YCIOBHAX pEATbHOTO, BHUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIIIICHHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IEHCTBHSI:

BJIaJIeTh HaBBIKAMU Y4e€OHO-UCCIIEIOBATEIbCKONW M MPOEKTHOM JesATeNbHOCTH, HaBbIKAMU
paspelieHus mpodieM, cnocoOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY IMOMCKY METOJIOB
peleHusl MPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHUS;



WCIOJIb30BaTh pa3jMyYHble BUABI JEATENBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaINH, MPeoOpa30oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYaIUSX, B TOM 4YHCIE MpU
CO3/IaHUU YYEOHBIX U COLIMANBHBIX MPOEKTOB;

(¢bopMUpOBaTh HAYYHBIA THUI MBIILUICHUS, BIAJACTh HAYYHON TEPMHUHOIOTHEH, KIOYEBbIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYIHMPOBATH COOCTBEHHBIC 3a7aud B OOPa30BAaTENbHOW NEATEIBHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH MPUYMHHO-CIECTBEHHBIE CBA3M M AaKTyaJlH3UpOBaTh 3ajiady, BbIIIBUraTh
TUIOTE3Y €€ pellleH s, HaXOIUTh apTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUMN, 3a]1aBaTh
napaMeTpsl U KPUTEPUHN PEIICHUS;

aHAJTM3UPOBATH MOJYYCHHBIEC B X0/I€ PELICHUS 3a/1a41 PE3Y/IbTaThl, KPUTUYECKU OLIEHUBATD
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLICHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIAThH II€JIEHANIPABICHHBIN MOUCK TMEpPEeHoca CPEACTB U CIIOCOOOB JIEHCTBUS B
podecCHOHATTLHYIO CPEy;

YMETh TEPEeHOCUTh 3HAHHMA B I[IO3HABATEIBHYI0 M  IPAKTHUECKYIO  00JacTu
KHU3HENIEATSITBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE HJIEH, IpeJIaraTb OPUTHHAIBHBIC MOIXOABl M pEIICHHs, CTaBUThH
poOJIeMBI U 3a/1a4H, JOIYCKAOIUe albTepPHATUBHBIC PELICHUS.

3) pabora ¢ undopmanueii:

OPHEHTUPOBATHCS B PA3IUYHBIX HUCTOYHMKAX HH(OpMaruu (TekcTe y4eOHOTO MOCOOwMs,
HAyYHO-TIOMYJISIPHOM JHUTEpaType, OMOIOTMYECKUX CIOBApsSIX U CIPABOUYHUKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTEpHETE), aHAIM3UPOBaTh WH(POPMALMIO PA3IUYHBIX BUIOB H (GOpPM
MPECTAaBICHNS, KPUTUYECKH OIICHUBAThH €€ JOCTOBEPHOCTh U HETIPOTHBOPEUNBOCTH;

(dbopMyIMpOBaTh 3alMpOChl M TPUMEHSATH pa3IM4YHbIE METOJbl IMPH TOHCKE M OTOOpe
Oounosornueckoi nHpopmalmu, HeoOX0AUMOM JIJIsl BBIMTOJTHEHUST YI€OHBIX 3a/1a4;

MpUOOpETaTh OMBIT KCIOIB30BAaHMS WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOJIH30BAHMUS PA3IIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpPEACTaBICHHUS OHOJIOTHYECKON
nHpopmanuu (cxemsl, rpaduKy, JUarpamMmmbl, TaOIHIbI, PUCYHKH U JIPYTroe);

WCIIOIb30BaTh HAYYHBIA S3BIK B KaueCTBE CpEACTBAa Mpu padboTe C OUOIOTHYECKOM
nHpOpMaNKel: TPUMEHITh XUMHUYECKUe, (PU3NYECKNe U MaTeMaTHUYeCKHUEe 3HAKW U CHUMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HWCIHOJb30BaThb U IPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISIHOCTH;

BJAJIETh HABBIKAMH pACMO3HABAaHWS W 3amUTHl  HWHGOpMAIMH, WHOOPMAIMOHHON
0€30MMacCHOCTH JTUYHOCTH.

OBiaieHne YHUBEPCAJIbHBIMH KOMMYHHKATHUBHBIMH el CTBUSIMU:

1) obmenue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KW3HU, aKTHBHO y4acTBOBATh B JTHAIIOTE
WIH JACKYCCHHU TIO CYIIECTBY OOCYXKIaeMOW TeMbl (YMEHHE 33/aBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXKIIEHUS OTHOCHUTEJIBHO BBINIOJHEHHS TIpeajaraeMoil 3ajadd, YYHUTHIBATh WHTEPECHl H
COTJIACOBAHHOCTH TTO3UIUI IPYTUX YIaCTHHUKOB THAIIOTA HITH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOILICHHs, MOHMMAaTh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOHQJIMKTHBIX CUTYallu, YMETh CMAT4aTh KOH(PJIHUKTHI U
BECTH II€PETOBOPHI;



BJIAJIeTh PA3JIMYHBIMU CHloco0aMM OOIIEHUS U B3aMMOAEHUCTBUS, NOHUMAaTh HaMEpPEHUs
ApYTUX JIOAEH, MPOSIBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTUYHO M3J1araTb CBOX0 TOYKY 3PEHMS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI IeITeIbHOCTh:

IIOHMMAaTh M HUCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M MHIMBHUAYaJIbHOH pabOThl MpHU
peleHr OMoIoruyeckol npodsieMsl, 000CHOBBIBATh HEOOXOAMMOCTb IPUMEHEHHS I'PYIIOBBIX
(dbopM B3aMOACHCTBHS MPH PEIICHUH Y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NIEHCTBUU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJI0TO WICHA KOJIJICKTHUBA;

IIPUHUMATh LEJIM COBMECTHOW JCSITEIBHOCTH, OPraHU30BBIBATH W KOOPAMHHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEEIIATh POJIM ¢ Y4ETOM MHEHUM
YYaCTHUKOB, 00CYX/IaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaJ[a U KAXKAOI0 yYaCTHMKA KOMaH[bl B OOIIMIA pe3yabTar
110 pa3pabOTaHHBIM KPUTEPUIM;

IpeaJIaraTb HOBBIE IIPOEKTHI, OLICHMBATh WAECU C INO3ULHMHM HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPA3IMYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHULIMATUBHBIM.

OBi1aieHHe YHHBEPCAJIbHBIMH PEryJIsITUBHBIMH 1e/iCTBUSIMH:

1) camoopranu3anms:

HCIOJIb30BaTh OMOJIOrMYECKUE 3HAHUSA Ul BBISBICHMUSI MPOOJEM U HMX pELIEeHUs B
KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHWM II€JIEBBIE U CMBICTIOBBIC YCTAaHOBKH B CBOHMX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIIEHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKaIOILHKX;

CaMOCTOSITENILHO OCYILECTBIIATh IO3HABATENIbHYIO JESATEIbHOCTh, BBIABIATH HPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTh COOCTBEHHBbIE 33Jayll B 00pa3oBaTENbHON JEATENBHOCTH H
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

pacipsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOM IPYAULIMU B Pa3HbIX 00JaCTIX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTHBBI B JAESATENBHOCTH, OLEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [M03HABATEIbHON pediekcun Kak OCO3HAHUS COBEpIIAeMbIX JEHCTBHIMA
Y MBICIIUTENbHBIX MPOIECCOB, X PE3YIbTATOB U OCHOBaHUI, UCIOIb30BaTh IPUEMBI pediexcun
JUIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PeIIeHMS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATh PELIECHUS 110 UX CHUYKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IIPU aHAJIU3€ PE3YIbTATOB JAESITEIBHOCTH;



3) npuHsTHE CeOsI M IPYTHX:

MIPUHUMATD ce0sl, MOHMMasi CBOM HEJIOCTATKH U JJOCTOUHCTBA;

MPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB ACSTEIbHOCTH;

MIpU3HABaTh CBOE IIPABO U MPABO APYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.
MHNPEIMETHBIE PE3YJIBTATHBI

[IpenMerHbie pe3ynbTaThl OCBOEHHUS COJEpKaHus ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE OPHUEHTHUPOBAHBI HA oOecrieueHne mpouIbHOTO O0yUYeHHsI 00YJIaroITUXCs
ouosiornu. OHM BKIIIOYAIOT: crienuduyeckue st OMO0JI0ruy HaydyHble 3HAHUS, YMEHHS U CITOCOOBI
JeWCTBUI 1O OCBOCHUIO, MHTEPIPETALUU U NPeoOpa30BaHUIO 3HAHUH, BHUIBI ESTEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUI M UX MPUMEHEHUIO B PA3IMYHBIX y4EOHBIX, a TAKKE B pealbHBIX
KU3HEHHBIX cUTyauusx. [IpeameTHbie pe3ynbTaThl IPEICTABIEHBI 10 [0JIaM U3y4YEHHUS.

[IpenmerHbIe pe3ynbpTaThl OCBOCHUS yaeOHOTO Mpeamera «buomorus» B 10 knacce nomxHbI
OTpaxkaTb:

c(OPMHPOBAHHOCTH 3HAHHMI O MECTE M POJIM OMOJIOTUH B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHPOBAaHUH €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MTPHUPO/IBI M PEIICHUU
poOJIeM PaMOHATBFHOTO MPUPOAONOIB30BAHMUS, O BKIIAJIE POCCUHUCKUX U 3apyOSKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUH;

BIIQJICHUE CUCTEMOW OHMOJOTHYECKMX 3HAHUU, KOTOpas BKJIKOYAET: OCHOBOIOJATAIoIINe
OMOJIOTUYECKHE TEPMHHBI W TOHSTHSA (JKU3HB, KJETKa, OpPraHu3M, MeTa0OIu3M, TOMEeocCTas,
CaMOpEeryJILts, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kieroyHas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi TeopHs HacneAacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PAaCTCHUH), 3aKOHBI (€TUHOOOPA3Hs MOTOMKOB
MIEpPBOTO MOKOJIEHUS, PACUIEINIEHUS, YUCTOThHI TaMET, He3aBUCUMOTro HacienoBanus . Mennens,
TOMOJIOTHUECKUX PSJIOB B HacielcTBeHHOM wu3MmeHunBocth H. WM. Basuiosa), mpuHUIUIBI
(KOMIIIIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O IO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
HCCIIETOBaHUX KUBBIX 00BEKTOB (ONUCaHKEe, U3MEPEHHE, HA0III0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U JYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHUil,
KUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, KUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB KU3HEAESITENIbHOCTH, IPOTEKAIOIIUX B OPraHU3Max paCTeHU, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: OOMEHA BEIIECTB (METab0IN3M), IPEBPAIIEHUs SHEPTUH, OpOXKEHUS,
aBTOTPO(HOTO U reTepoTpo(PHOro THUIOB MUTAHUS, POTOCUHTE3a U XEMOCUHTE3a, MUTO03a, Meii03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOJECIHCTBHS T'€HOB, I'eTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OpPraHoMJIaMu KJIETKH M HUX (QYHKIUSIMHU,
CTpPOEHHEM KJIETOK pa3HbIX TKaHeW U MX PyHKUUSIMHU, MEXKAY OpraHaMH M CUCTEMaMU OPTraHOB y
pacTeHMid, >KMBOTHBIX U YEIOBEKAa W HX (QYHKIHMSIMH, MEXIy CHUCTEMaMH OPraHOB M UX
GyHKIMAMHU, MEXIy STanaMu oOMeHa BEIIeCTB, 3TalaMH KJIETOYHOTO IMKJIA M >KU3HEHHBIX
LMKJIOB OpPraHW3MOB, JTanamMy 5SMOPHOHAJIBHOIO pPa3BUTUS, TE€HOTUIOM U (PEHOTHIIOM,
(dbeHoTUIoM 1 paxTopamMu cpeabl OOUTaHUS;



YMEHUE BBISABIATh OTIMYUTENbHBIC MPU3HAKH KUBBIX CUCTEM, B TOM YHCJIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY ISl JOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHUE peniaTh OMOJIOTMYECKHUE 3a/1a4H, BBISBIATH IPUUUHHO-CIIEACTBEHHBIE CBA3U MEXKIY
UCCIIEyeMbIMH OMOJIOTMYECKHMHU TPOILIECCAaMH M SIBJICHUSMH, JIeNIaTh BBIBOABI U MPOTHO3BI HA
OCHOBAaHMH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOIHITH JIa0OpaTOpHbIE W IMPaKTUYECKHe padoThl, cOO0IaTh MpaBMia MPU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUraTh TUIIOTE3bl, MPOBEPSITh HUX OSKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
bopMyIHpys 1eNb UCCIIeI0OBAHNS, AaHATM3HPOBATh MOJTY4YEHHBIC PE3yJbTaThl U JIeNIaTh BHIBOJIBI;

yYMEHHE y4acTBOBaTh B Y4eOHO-HCCIEOBAaTEIbCKOM paboTe Mo OWOJIOTHH, SKOJIOTHH U
MeIUIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOINECTB, M MYOJUYHO INPEICTAaBIATH
MIOJIyYE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHE OIICHUBATh STUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEI0OBaHUI B 00JaCTH OMOIOTHH
U MEAWIHHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIPABICHHOE H3MEHEHHE
TeHOMa M CO3/IJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITH OCO3HAHHBIN BBIOOp OynyIieit mpodeccuoHanbHOM NesTEeTbHOCTH B
o0acTi OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEIIbCKOTO XO3SHCTBA, MUIIECBOM
MIPOMBINUICHHOCTH, YIIIyOIsATh IO3HABATENbHBIN HHTEPEC, HAPABICHHBIA HA OCO3HAHHBII BHIOOP
COOTBETCTBYIOIIEH MpodecCHu U MPOJOHKEHHE OHOIOTrHYeCKOro 00pa3oBaHus B OpraHU3aIUsIX
cpenHero npo(ecCHOHaTbHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmerHbIe pe3ynbpTaThl OCBOCHUS yaeOHOTOo npenmera «buomnorus» B 11 knacce momxHbl
OTpa)kaTh:

c(hOpPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMUPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IIO3HAHUU 3aKOHOB
MPUPOJBI U PELIEHUU SKOJIOTMYECKUX MPOOJEM YelOBEYEeCTBa, a TAK)KE B PELICHUH BOIPOCOB
palMoHaIBHOTO MPUPOIONIOIB30BaHUsA, U B (POPMHUPOBAHUY 1IEHHOCTHOT'O OTHOIIEHUS K IPUPO/IE,
O0IIIeCTBY, YEJIOBEKY, O BKJIaZle POCCHUHCKUX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
OouoJoruy;

YMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHWUW, KOTOpasl BKIIIOUAET ONpPENENIECHUs U
MIOHMMaHHE CYIIHOCTH OCHOBOIIOJIATalONIMX OMOJIOTHYECKUX TEPMUHOB W MOHATUH (BHI,
sKocucTema, Ouocdepa), Ouomormdyeckue TeopuH (dBosrouuoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomoonuu), ydeHus (A. H. CeBepuoBa — o myTsAX W HamlpaBlIEHUSX
sBomtoniuu, B.W. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxoactea K. M. bapa), mpaBuna (munumyma lO. JIubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTUH), TunoTe3sl (runoresa «mupa PHK» V. T'nnbepra);

yYMEHHE BJaJeTh OCHOBHBIMH METOJIaMHU HAy4YHOIO IIO3HAHUS, HCIOJIb3YEMBIMU B
OMOJOTMYECKUX MCCIEA0BAHUAX JKUBBIX OOBEKTOB M DJKOCHCTEM (OMUCaHWE, U3MEpEeHHe,
HaOJI0IeHNe, SKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS U OLIEHKH aHTPOIIOTEHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHMOTEOIIEHO30B, 3KOCHCTEM U
omocdepsl, CTAOMIM3UPYIOMIETO, IBIIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJJIONATPUUECKOT0 U CUMIIATPUUECKOTO BHI000pa30BaHMs, BIUSHUS ABWKYIIUX CHJ HBOJIOLUU
Ha TreHO(OH]I MOMYJISALUH, MPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOMTaHusl, YepeToBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;



YMEHHUE YCTAHABJIMBATh B3aMOCBS3M MEX]y IPOLIECCAMHU 3BOIIOLUH, ABUKYIIUMHU CAJIAMU
aHTPONOreHe3a, KOMIIOHEHTAMHM pPAa3JIMYHBIX OSKOCHUCTEM U TMPUCIOCOONICHUAMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISITh OTJIUUYUTEIbHbIC PU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUJIOB
K cpene obutaHus, aOMOTMYECKMX M OMOTHMYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHU B YKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIMKY JUISl JIOKa3aTelIbCTBA POJACTBA OPraHU3MOB pPAa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMIMOCBSI3U OPTaHU3MOB M CpeIbl OOWTaHUS, €AMHCTBA YEIOBEUYECKUX pac, HEOOXOTUMOCTH
COXPaHEHUS MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
YEJI0BEUECTBA;

yMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBISIBISATH MPUUYUHHO-CIIE/ICTBEHHBIE CBS3U MEXK]Y
UCCIIeTyeMbIMU OMOJIOTHYECKUMU TPOIIECCAMU ¥ SIBIICHUSIMU, JIEJIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAaHMH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIMOJHATH JAOOpAaTOpHbIE M MpaKTHUecKue padoThl, COOMIOIATh MpaBHIIA MPH
paboTte ¢ yaeOHBIM 1 1ab0paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh TUIOTE3bl, MPOBEPATh HMX HKCICPUMEHTAIBHBIMU CpPEJICTBAMH,
bopMyIMpys 1eTbh HCCIISIOBAHUS, AHATTM3UPOBATH MOJyUYEeHHBIC PE3YJIbTAThI U JIeTIaTh BBIBOIBL;

YMEHHE Y4YacTBOBAaTh B Y4E€OHO-HCCIIEIOBATEIbCKOW paboTe 1Mo OHOIOTHH, HKOJOTHH H
MEIHIIMHE, TPOBOJNMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOINECTB, M MyOJMYHO MPEACTABIATH
MOJTyYEHHBIC PE3YyIbTaThl HA YYCHUYECKUX KOH(DEPEHIINAX;

YMEHUE OLICHUBAaTh THUIIOTE3bl M TEOPUU O NPOUCXOXKICHUHM JKU3HHU, YEIOBEKA W
YeNOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0ax MpeaOTBpalleHHs] T00aTbHBIX
W3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BEIOOD Oyayiel mpodhecCHOHATLHOM e TSIIBHOCTH B
o0acT OMOJOTUH, SKOJIOTHH, TPUPOJAONOIB30BaHNUS, MEIULIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPHUH, CEITHCKOTO XO3SHUCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOIsSTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPOQPECCHH U TTPOIOKEHHE
Ouosoruueckoro oOpa3oBaHMsl B OpraHU3alUsAX CPEIHEro Mpo(ecCHOHATBHOTO M BBICIIETO
o0Opa3oBaHHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacoB DJIEeKTPOHHbBIE
Ne IMpakruy | (undpoBsbie)
o/ HaumeHoBaHuUe pa3/ieioB U TeM MPOrpPaMMbI Bcer | KoHTpoJbHBIE ecrie 0BpAzOBATEILHbIE
0 padoThI
padoThI pecypcol
1 buonorus kak Hayka
2 JKuBble cuCTEMBI U UX U3yUEHUE 2 1
3 buonorus kierku
4 XuMu4deckasi OpraHu3aiust KIeTKu 10 2
) Crpoenne u QyHKIMH KIETKH 8
6 OOMeH BelecTB U MPEeBpaIlEHUE YHEPTUH B KIIETKE 9 4
7 Hacnencreennas undopmarus u peanusaiys e€ B KIeTKe 9
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue v pyHKIIUN OPraHU3MOB 17
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8
11 I'eneTnka — HayKa O HaCJIECTBEHHOCTH U U3MEHUHUBOCTH 5 1
OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUHNBOCTHU 6 2
14 I'enernka yemoBeka 3 1
15 Cenexuust OpraHu3MOB 4 3
16 buoTtexHomorus u CHHTETUYECKast OMOJIOTUS 4 1
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102

3

29

INIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBo 4acos
K aT
N o IIpax A
2 TPOJI a
THYeC DJIeKTPOHHbIEe HH(POBbIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer | bHBI u3yd
KHe pecypchl
n 0 e Sor eHHU
pado pa s
bl
ThI
b }
1 HOJIOTHA KK KOMILICKCHA HaYKa H KAk HacTh 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO0 00IIeCTBa
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBsble cucTeMbl U UX CBOMCTBA 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=1 pp=iAQB
3 YpoBHEBast OpraHu3anus )KUBbIX CUCTEM 1
)51 ) .
4 CTOPUA OTKPRITHA I H3YHCHUA IJICTIH 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas teopus
MeTo/1b1 MOJIEKYIISIPHOM U KJIETOYHOM OMOJIOTHH.
[MpakTudeckas padora «3ydeHne METOI0B https://www.youtube.com/watch?v=GzTO2vLzyL A
5 KJICTOYHO# Orosioruu (Xpomarorpadus, 1 1 list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
anekTpodopes, TuddepeHnnaibHoe index=4 pp=iAQB
ueHtpudyruponanue, I[1L[P)»
https://www.youtube.com/watch?v=15IV-fylKLc
6 XUMHUYECKUI COCTaB KIETKU 1 list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
M )
7 MHCPAILHDIC BEIICCTBA KIICTKH, HX 1 https://resh.edu.ru/subject/lesson/5397/
Ouosoruueckas poib



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://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=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

Oprannyeckue BenecTBa KIeTKH — OEJIKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=I1KstGzYECKQ

8 Jlabopatopras pabora «Obmapyenne benros ¢ list=PLgU6VDVRpuoi TLeXcIBiRZ2J0h2BghjUJ
MIOMOIIHI0 KAYECTBEHHBIX PEAKITUIN - .
index=7 pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ

9 CoiicTBa, Kaccuukanys 1 QyHKIUH OCIKOB list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbhjUJ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 OpranuyecKye BEEeCTBA KIETKH — YIJIEBO/IbI h.ttps://WWW'VOUtUbe'gomlwatCh? V:nOkHGOAerW
list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbhjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

11 Opranuyeckue BEeIeCTBA KIETKH — JTUITHIbI https://www.voutube.cor_n/watch?\{:hquRQTp\_(b
Y list=PLgU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

Hyxkneunossie kucnorsl. JIHK u PHK.

12 Jlabopatopias pabota «Hccienoparie https://resh.edu.ru/subject/lesson/3840/
HYKJIICMHOBBIX KHUCJIOT, BBIACIICHHBIX U3 KJICTOK
pa3IMYHBIX OPTAaHU3MOBY»

13 Crpoenne  pymkum AT®. Jlpyrue https://resh.edu.ru/subject/lesson/3840/
HykieozuaTpudocdarel (HTD)
Cexsennponanne JJHK. MeToasl reHOMUKH httpS://WWW'VOUtube'cor.nlwat(:h?\{:BD 6OWhZ.Vf

14 ’ A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ

TPAHCKPUIITOMUKH, IIPOTEOMUKHU index=11 pp=iAOB
Metoab!l CTpyKTypHOU OHOJIOTUU
15 CamocrosrenbHas padota Ne 1 "Xumuyeckuii
cocTaB KJIeTKH"(TecT)
16 Tumne! knetok. [Ipokapuornyeckas KieTka 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://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://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://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://resh.edu.ru/subject/lesson/1587/

17

CrtpoeHune 2yKapuoTUUECKOHN KIETKH.
[TpakTuyeckas pabora «/3yyeHne CBOHCTB
KJIETOYHOI MeMOpaHbI»

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

18

IToBepXHOCTHBIN anmnapar KJIETKU

19

HememOpaHHbIe OpraHoOuAbI KJIETKU

20

[ToryaBTOHOMHBIE OPTaHOUbI KJIETKH:
MUTOXOHJIpHH, TUTacTUubL. JJabopartopHas paboTa
«HMccnenoBanue mia3Moian3a U Aemia3Moin3a B
PacTUTEIbHBIX KJIETKAX)

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

21

Crtpoenue u pyHKIUHU Aapa

22

OpnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.
[pakTrueckas padota «M3yueHne 1BUKEHUS
IUTOIJIa3MbI B PACTHTEIILHBIX KIETKAX)

23

CpaBHUTENIbHAS XapAKTEPUCTUKA KIETOK
sykapuoT. JlabopatopHas pabora «3ydyenue
CTPOEHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY
CamocTtosrenbHas padota Ne 2 "Ctpoenue u
(GyHKLIUU OpraHOU 0B KIeTKH"

24

ACCUMUIISIIIS ¥ TUCCUMUIISALINS — JBE CTOPOHBI
MeTabonu3ma. Tunel 0OMeHa BEIIeCTB.
JlaGopaTtopHas pabora «/3yueHue
KaTaJUTHYECKON aKTUBHOCTH (DEPMEHTOB (Ha
MpUMEpE aMIJIA3bl HIIA KaTajasbl)»

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

25

DepMEHTAaTUBHBIN XapaKTep peakiuil
KJIETO4YHOro MeTabonu3ma. JlaboparopHas pabora
«M3ydyeHnune pepMEeHTaTUBHOTO PACIICTIIICHUS
MIEPOKCH/Ia BOJOPO/IA B PACTUTEIEHBIX U
KUBOTHBIX KJIETKaX)



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

26

Benku-akTuBaTOpHl M OENTKU-UHTUOUTOPHI

27 ABTOTpOGHBII TUIT 0OMEHA BEIIIECTB
28 dorocunTe3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocwunres. Jlaboparopuas pabora «CpaBHeHHE
nporeccoB (POTOCHHTE3a M XEMOCHUHTE3a»
AHas’poOHBIE OpraHu3Mbl. Bupl OpoxeHuUsI.
30 JlaGopaTtopHnas pabota «CpaBHEHHE ITPOIIECCOB
OpOXEHUS U IbIXaHUS»
31 ASPOGHRIC OPraHH3Mbl. ITallbl SHEPIETHICCKOO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
30 OHeprus MEMOpPaHHOTO TPaIEHTa IPOTOHOB.
Cunre3 AT®: padora npoToHHOU ATd-cruHTa3bI
33 Peakiiuu MaTpuyHOro CHHTE3a
34 Tpauckpurus — MaTpuuHblii cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpaucusaus u e€ STarnbl https://resh.edu.ru/subject/lesson/3917/
36 Koauposaime amutioiucior. Poub pubocom s https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 Opranusaiys reHomMa y MpoKapuoT U DYKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MoutekynsipHble MEXaHU3MBI SKCIIPECCUH F'€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocTosiTenbHas padota Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BelecTB U sHeprun”

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%



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
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
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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

D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex_search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from_type=vast

Bupycel — BHeks1eTOUHBIE (POPMBI )KU3HU U

39 obnuratHbIe apa3uThl. [IpakTrueckas padoTa https://resh.edu.ru/subject/lesson/3939/
«Co3zianue MoJIeIIi BUPyCay
40 Bup yCHBUIe 3a00ICBAHMS HENIOBCKE, KUBOTHELX, https://resh.edu.ru/subject/lesson/3939/
pacreHuit
41 HanorexHomornuu B OMOJIOTHHA U MEIULIMHE
42 JKM3HEHHBII UK KIETKA https://resh.edu.ru/subject/lesson/3927/
43 Marpuunsriii cuare3 JJTHK
Xpomocomsl. JlabopaTopHas pabora «3yuenue h.ttps://WWW'VOUtUbe'(?omlwatCh.? V:_kTF5eSId.JA
44 XPOMOCOM Ha FOTOBBIX MIKPOIPEIIAPATAX» !lst:PLqU6VF)vau0|TLeXcIBlRZZJOhZqu juJ
index=13 pp=iAQB
45 Jlenenue KIETKH — MHUTO3 https://resh.edu.ru/subject/lesson/3927/
Tunel k1eTok. KapuokuHes U IUTOKUHES.
46 JlaGopatopHas pabota «HabmoieHre MuTo3a B
KJIETKaX KOHYMKa KOPEIKa JTyka (Ha TOTOBBIX
MUKpoIIpenaparax)»
Pery LIS FH3HEHHOTO KA KIETOK https://www.youtube.corp/watch?yzquhE5OXf:L
47 Konrpomssas padora Ne 1 "Krerxa" W I|st:PLqU6YDvau0|TLeXcIB|RZZJOhZqu|UJ
index=12 pp=iAQB
48 OpraHu3Mm Kak eJMHOE [EJI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pactenuii. JlJaboparopHas pabota

«M3y4yeHne TKaHEeH pacTeHUIN»
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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
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https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
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https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
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https://resh.edu.ru/subject/lesson/6770/

TkaHu )XKHBOTHBIX U uenoBeka. JlabopaTopHas

>0 pabora «3yueHue TkaHel JKUBOTHBIX L
Opransl. Cucremsl opranos. JlaboparopHas
o1 pabora «3yueHue opraHoB IIBETKOBOTO 1
pacTeHHS
52 Ornopa Tena opraHnu3MoB 1
53 JIBH>KEHHE OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [lutanue opraHu3MOB
55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[TunieBapuTenbHas CUCTEMA YETIOBEKa
56 JIpIxaHue OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIXaHHE MO3BOHOYHBIX )KHBOTHBIX M UYEJIOBEKA 1
https://resh.edu.ru/subject/lesson/2489/
58 TpaHCHopT BELIECTB Y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KposeHocHas cneTema MO3BOHOUHEIX KHBOTHBIX 1 https://resh.edu.ru/subject/lesson/1581/
U YeJIoBeKa
60 Beoiienienne y opraHu3mMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMmyHHas cucteMa yenoBeka 1
63 Pa3npaxuMOCTh 1 peryisinus y OpraHu3MOB 1
64 T'ymopanbiast peryJttis 1 SiioKpHHHas 1 https://resh.edu.ru/subject/lesson/2458/
CHUCTEMaA KUBOTHBIX N YCJIIOBCKA
65 ®dopMbl pa3MHOKEHHSI OPTaHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pazMHO)KeHUE
67 Meiios 1 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

I'ametorenes. O6pa3oBaHue U Pa3BUTHE MTOJOBBIX
kieTok. JJaboparopnas pabora «3yuenue
CTPOCHUS ITOJIOBBIX KJICTOK Ha 'OTOBBIX
MHKpOIpernaparax»

69

WNHpuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

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

70

3akiagKka OpraHoB U TKaHEH U3 3apOJbIILIEBBIX
JIMCTKOB

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

https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas
pabota «BrIsiBIIeHHE TPU3HAKOB CXOJICTBA
3ap0IlBIIHeﬁ II0O3BOHOYHBbIX XUBOTHBIX )

72

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CTpoeHHE OPraHoOB
Pa3MHOKEHHS BBICIIUX pacTeHuil» Ku3HeHHbIE
UKIeI pactennid. CamocrositenibHas padboTa Ne
4"Pa3MHOXEHHUE U pa3BUTHE OPTaHU3MOB"

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

73

Hcropust CTAHOBIICHHSI M Pa3BUTHUS T€HETUKU KaK
HayKu

74

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaboparopHas pabdota «/Ipo3oduna kak 00BEKT
TEHETUUYECKUX UCCIIETOBAHUI

75

3aKOHOMEPHOCTH HacJIeI0BaHUs IPU3HAKOB.
Monorubpuanoe ckpemupanue. [lpakruueckas
pabota "V3ydeHue pe3ynbTaToB
MOHOTUOPHUAHOTO CKpEIUBaHUs y 1p030¢pub"

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

76

HI/ITOHOFI/I‘-ICCKI/IG OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCIIUBaHUA

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



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

AHanmmzupyroliee ckpeniuBanue. Henonnoe

77 1
JOMHHHPOBAHHE
Jurubpunnoe ckpemuanue. [Ipaktuueckas
78 paborta «/3yueHue pe3ynbTaToB JUrHOPUIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPELIMBAHUSA Y IPO30(DUIBI»
79 Lpronoruseciite 0CHOBL! AMIHOPHAHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpelBaHus. Pemenne 3a1ay no reHeTuke
80 CueruieHHOE HaclIeJ0BaHUE ITPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOoMOCOMHasI TEOPHS HACIEICTBEHHOCTH 1
82 ['eneruka moina 1
83 ['eHOTHI KaK IEIOCTHASI CUCTEMA 1
['eHeTHUYECKUIT KOHTPOJIb PA3BUTHS PACTCHUH,
84 YKUBOTHBIX U YeJIOBeKa Perienue 3amad mo 1
TCHETHUKE.
85 M3MEeHYMBOCTh IPU3HAKOB. BH/IbI H3MEHYHNBOCTH 1 https://resh.edu.ru/subject/lesson/5387/
86 MoaudukaoHHas n3MEHIYHBOCTb https://resh.edu.ru/subject/lesson/5387/
BapuanvoHHBIH psii M BapyuallMOHHAs KPUBAs.
JlabopaTtopHast pabora «HMcciaenoBanue
87 3aKOHOMEPHOCTEH MOIUPUKAIMOHHON 1
n3MeHunBoCTU. [locTpoeHune BapualimoHHOTO
pAlla ¥ BapuallMOHHON KPUBOW»
88 FeHoTHIMIeCKas HIMEHHHEOCTS. 1 https://resh.edu.ru/subject/lesson/5387/
KoMOnHaTHBHAS N3MEHYHUBOCTH
MyTanroHHas U3MEHYMBOCTh. [IpakTrueckas
89 pabota «MyTaruu y 1po30¢ bl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MHUKpOIpenapaTax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOMEPHOCTH MYTAaLlHOHHOT'O IIpoLeCca.

%0 DIUreHeTHKA U SIIMTEHOMHKA

91 Petteriika wenoseka. lpaiririecias p?60Ta https://resh.edu.ru/subject/lesson/3653/
«CocTaBlieHHE U aHAIM3 POJOCIOBHOM»

92 MeToapl METUIIMHCKOU T€HETUKHN https://resh.edu.ru/subject/lesson/3653/
3HadyeHrEe MEIUIIMHCKON T'eHETUKU B

93 IPEIOTBPAILICHUN U JICUCHUH TCHETHYECKUX
3a00JIeBaHMI YEIIOBEKA. CAMOCTOSITENIbHAsS paboTa
No 5 "T'enernka"
OcHoOBHBIE TIOHATHS celteKnuu. JlabopaTopHas

94 pabota «M3ydeHre COpTOB KYJIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHMI M TIOPOJT TIOMAIIHUX KHBOTHBIX»
Mertoabl ceneKnroHHO# paboThl. JlabopaTopHas

95 pabota «/3yueHre METOI0B CENICKIMH https://resh.edu.ru/subject/lesson/3861/
pacTeHuin»

96 JloCTHOKEHHS CeACKILHH PACTCHHI 1 mHBOTHf’IX' https://resh.edu.ru/subject/lesson/3861/
ITpaktuyeckas pabora «[IpuBHBKa pacTCHMIN»

97 CoxpaHeHue, U3y4eHHE U UCTIOIb30BAHUE
TeHETHYECKUX PECYPCOB
BHOTEeXHOIOTHS KaK HayKa H OTPacIlb

98 npousBojcTBa. [IpakTuueckas padota «/3yuenne https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTHI

99 OCHOBHbBIE HAaNPaBJICHUS CHHTETHUECKON
Ouosoruu

100 | XpomocomHas U TeHHast WH)KEHEPHUs

101 MemunuHckue 6rnorexuonoruu KouTpoabHas

pabota Ne 2 "T'eneTuka u cenexuus"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

Pesepeubrii ypok. [ToBropenue, o6o01eHue,
102 | cucremaTu3anus 3HaHui Mtorosas padora 3a 1 1

kypc 10 enacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 30

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buosnorus. buonorudeckue cucremsl 1 pouecchl, 10 knace/ Tepemos A.B., ITerpocoBa P.A., OG11ecTBO C OrpaHMYEHHON OTBETCTBEHHOCTHIO
«11O0L MHEMO3HMHA»

TepemoB A.B., IlerpocoBa P.A. buosorus. buosnorudeckue cuctemsr u mpouecchl. 10 kinacc. M.- Muemosuna 2023
METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJISA
* MULTIMEDIA — nognepxka kypca «O011ast 6M010Tus»;

* Jlaboparopust KJIETKA; Meroauueckue marepuansi: COOpHUK HOPMATUBHBIX JoKyMeHTOB. buonorus /Coct. 3./1. Inenpos, A. T,
ApxkanseB. — M.: JIpoda

Cnmcok Jureparypsl 1l YYUTeNs:

1 Baryes A.C., I'ynenxoBa M.A., EneneBckuit A.I'. buonorusi. Bonbioit cripaBoYHUK JIJIs1 IIKOJIBHUKOB U MOCTYIAIONINX B BY3bl. — M.: JIpoda
2 bonrosa U. B. Coopuuk 3a1a4d o O01mIel OMOIOTHH IS IOCTYMAMUX B BY3bl. — M.: «OHuKCe 21Bek» «Mup u oopazoBanuey, 2023 Koziosa
T.A., Kyumenko B.C. buonorus B Tabaunax 6-11 knaccel. CripaBoynoe noco6ue. — M.: [lpoda
JlonoJHUTe/ILHAA JIUTEPATYPA AJISl YUUTEs:

1 Anacracosa JL.I1. O6mras 6uonorus. unaktnyueckue Mmarepuaisl. — M.: Bentana-I'pad

3 NBanosa T. B. COopHUK 3a1aHuii 110 001l OMOIOTHH: TOCOOUE JIIS YJIaInuXcs 001eoopa3oBar.

yupexnaenuit /T.B. UBanoga, I'. C. Kanunosa, A.H.Msrkosa. — M.: IIpocBemienue




4 Koznosa T.A. Konocor C.H. lugakTuueckue KapTOUKU-3a1aHK 110 001en ouosoruu. — M.:

M3narensckuii oM «'enmxep»

* JTaboparopuss TEHETUKA; « Jlabopatopus DKOCHUCTEMBI;

Wnrepuer-pecypesl: CaiiTel B IHTEpHET:

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

* WWWw.bio.1september.ru — razera «buosorusi» - npuioxkeHue K «1 ceHTIops»;

* WWW.bi0.nature.ru — Hay4Hbie HOBOCTH OHOJIOTHH;

* WwWWw.edioS.ru — Dii1oc — eHTp TUCTAaHIIMOHHOTO 00Pa30BaHNS;

« www.km.ru/education - yueGHbIc MaTepualbl U cioBapu Ha caiite «Kupumut u Medoauit
MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
Anpeca caiitoB B UHTEPHETE

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

WWWw.bio.1september.ru - razera «buonorus» - npuiaokeHue K «1 ceHTAOPsI»
Www.bio.nature.ru - HayuHble HOBOCTH OHOJIOTHU

www.edios.ru - Diiioc - HEeHTP JUCTAHIIMOHHOTO 00pa30BaHMUs

www.km.ru/education - YueOHble MaTepHabl U cIoBapy Ha caiite «Kupuin u

Medoauii» http://school-collection.edu.ru Enunas kosnexius nudpoBbix 00pa3oBaTeIbHBIX

pecypco. http://window.edu.ru/ Equnaoe okHO goctyma kK 00pa30BaTeIbHBIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — Ipuposa: HalMOHATBHBIN TTOPTAI.

http://obi.img.ras.ru — ba3a 3HaHuii 10 OMOJIOTUH YeIOBEKA. YUEOHHK 110 MOJICKYJIIPHOM
OMOJIOTHH YelloBeKa, OMOXUMUH, (PH3HOJIOTUH, TECHHOH U OSITKOBON MH)XCHEPHH.
http://www.zoomax.ru — 300J0THs: YeIOBEK U JJOMAITHHUE )KUBOTHBIC.

http://www.fipi.ru — ®enepanbHblii HHCTUTYT MEAATOTMYECKUX U3MEPCHUI


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
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